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Ycoexn  suaumii  onpeie-
AFI0TCA  HE TOABKO DOpPHIBAMH
RHTAHBOA MLIC/IH, HO W MHOTHMH
TpyAaMB HacTOWYHBHX HCkaTe-
Nefi neficTBMTEIbHOA UpaBAN o
DPHPOANOA HCTHHH

O. H. Meugenees

BBEJAEHHE

CoBpeMeHHas XHMMHsi KaK TOYHas Hayka Hadajla ohopM.IATbCH
oko.10 200 et ToMy Hasaa. KpaeyroabHbIMH KaMHAMM, HAa KOTOPHIX
NOCTPOEHA COBPEMEHHAA XHMHSH, SBJSIOTCS aTOMHCTHYECKas TeOpHs
H 33KOH COXpaHeHHs Macchl u 3Hepruu. OueliuBasi po.Ib aTOMUCTHYE-
CKOif Teopuu B pa3utuu xumuu, ®. Dureavc («Iuanexktuka HpH-
poaul») mucaa: «HoBas 3noxa HauMHaeTCi B XUMHMH C aTOMHCTHKH>.

ATOMMCTHYeCKasi TeOpPHsi CTpPOeHUs BelllecTBa GOblla BrepBhie
HayyHo OOOCHOBaHa W HCHOJb30BaHa KaK pabouas rumoresa A.s
HayYHHIX HCCNeNOBaHUIl B CepelluHe BOCEMHAANATOro CTOJETHS BeJIH
KuM pycckuM ydenuiM M. B. JlomoHocosuiM. K 3TOMy Xe BpeneHH
OTHOCHTCS OTKpHITHE 3aKOHa COXPaHeHHsi MacChl H 3Heprad. 3aKoH
6t Bnepeule copmy.auposan M. B. JIoMoHOCOBLIM B mHCbMe K aKa-
Aemuxy diiiepy B 1748 r.

OnHoBpeMeHHO C H3J0XKeHHeM OCHOB COBPEMEHHOH XHMMH Ha-
9ajl0Cb HayyHoe H3yyeHHe BOAH M BOAHHIX pacTBopoB. COCTaB BOAbI
myTeM ee CHHTe3a U3 BOAOPOAa W Kuciaopoaa verascsua I'. Kasen-
auw B 1781 r. B ToM XKe roay coctas Boahnl BHsAcHHI Takxke A. Jla-
Byasbe nyTeM ee pasioxenus. OH poKasal, 4To B pesyiabTaTe B3au-
MOAeHCTBHS BOAB C MeTaJJIM4eCKMM 2Kejle30M HpPH BLICOKOH TeMIie-
parype mpoucxoauT oGpasoBanue Hs u FeOs.

C Ttex nop OecnpepeiBHO NpPOAOJKAETCH H3yueHHEe CBOHCTB, CO-
CTaBa W CTPYKTYpH BOAKI M BOAHHIX PacTBOPOB. 3a 5TO BpeMs Che-
JaHO OueHb MHOIO M HaKoILleH orpoMuulii daxkTuyeckuil Marepuas,
HO BCe JXe MHOrHe BOMPOCH, HMelOliHe YPe3BHIYAHHO BaXKHOe 3Hade-
HHe, OCTaJHCb ellie HeBhlscHeHHbHIMH. M3yueHue BOAbI W PacTBOPOB
3aTPVAHACTCH TeM, YTO 10 CHX MOP HeT BOOOLLE yJIOBJETBOPHTEILHOH
TEOPHH JKHIAKOro COCTOsHusi BewecTBa. Kpome toro, Boga obnanaer
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MHOTHMM OCOGEHIIOCTAMU M0 CPaBHEHHIO C JAPYFHMM >KMAKOCTAMM:
HMeer BLICOKYIO TeIWIOTY IJlaBjeHUs M mapooGpa3oBaHus, HaHGOMb-
myio MJIOTHOCTb NMpH TeMnepatype 4° yBeluMuuBaercs B oGbeMe MNpH
3amep3auun. Ilpu yBeaudeHuMm AaBjleHMs TeMMeparypa NJaBjleHUs
BOAH CHayaJjla MOHHMIKaeTCsi, HO HauMiias c AasaeHus 2000 arm teMm-
nepatypa NJaBieHHMs HadMHaeT MNOBHILATLCA, NPH 3TOM YAeJbHbA
Bec Jbja Cralioputcs Gosbmie eauuuun. [Ipu pasiaenuun 20760 arm
TeMnepatypa ILiaBlleHus cocrapjser -}76°.

Bopa Hrpaer MCKMIOUMTENbLHYIO POJib BO MIOCMX peaKUMAX, OKa-
3niBas KaTajMTHYecKoe AeiicTBMe. B oTCyTCTBHe BoAab XJjop He zAeii-
CTByeT Ha MeTa/VlH, fJaxe Ha uieNoynble, (TOPUCTHIH BOAOPOA: He
pasbefiaeT CTeKJa, laTpuii M dochop He OKHCASIOTCA,

Peakuns Mexpy BOAOPOAOM M KHCJOPOAOM lie MAET Jaxe MpH
Temnepatype 1000°, ecau oTcyTcTBYlOT napul Boabl. Huuroxibie
KOJIHYeCTBa BOAH PE3KO M3MEHSIOT CBOfiCTBa BeliecTB; Tak, lia-
npuMep, 3THJIOBHIH CNMPT Mocie AjautenbHoro (8—9 jer) BHICywIM-
Baliufg Haj NATHOKUCHIO (pocdopa HMeer TeMnepaTypy kumeHus 138°
BMecto ¢8,5°, u T. A. HuuroxHbe KoiudecTBa Bogbl BO3BpaILalOT
BLICYINEHHbIM BelecTBAM MX NMepBOHadalblitle cBoiicrea. M3 ckasau-
HOrO fICHO, KaK BeJIHKa pOJb BOAL B XHMHYECKMX Ilpoileccax, mpo-
TeKalolHKxX Ha llamell nJjaHere.

Ho oTkpuiTMs M30TOMOB KHCJIOpPOAAa M BOAOPOAA BOAa NpeACTas-
Jsdach cocTosue#i N3 0IHHAKOBHX MoJdeKyd cocrasa H,O. ITocne
CTKpbiTHs H30TpnoB Kucaopopa O'7 m O'® (1927—1930 rr.) M u30-
Tona Boaopoaa H2 — (mefitepus 1932 r.) npeacrasieHdHe 0 XHMHYe-
CKOM COCTaBe BOAH 3HAUMTEJNLHO YCJOXKIMIOChH, TaK KaK BCe STH H30-
TONH GHJU B BoAe oGHapyeHul. Takum 00pa3om, BMECTO OIHOTO BHAA
modekyn sBogel HoO ux okasaiocb 9 pasnuyHbix BHAOB (ecliu He
yuMTHIBaTh CVILECTBOBaliie H30TOoma Bojopoaa H3, comepxkaHue Ko-
TOpOro O4eHb MaJjo), MPeACTaBJARIOUHX CO00i pasivyHble KOMGHHA-
IHH M3 yKasaHubix u3ortonos: H'O'7; HiO' u 1. a.

CooTtHollellye MeXAY COAEPKAHWUAMH B BOAE M30TOMOB KMHCJIO-
pona O%:0'7:0'8=:560:0,2:1, a sopopoga H!:H2=~=5000: 1.
B cBA3u c Tem 4ro Macca atoma JAelitepus D B aBa pasa Godblie
Maccel aroMa Boaopoaa H!, 3Tu u3oronmbi CuJAbHO OTJIMYAIOTCS IO
ceoiictBaM. B uactHocTH, HabaogaeTcs 604bmoe pasiuyMe B CBOli-
CTBaX MX KHCJOPOAHHIX COeAMHEHHH, HAXOASIUMXCA B Boge B pPaBHO-
BECHH IO CxeMe

D,0+ H,0 = 2HDO.



Kucioponnoe coenunedne paeiiTepusi, Tak Ha3blBaeMylo <«TaXKe-
ayio soay» D,O, B Hactosilliee BpeMs MOJYYaloT B MPOMLILLIEHHBIX
macwitabax. 3amepsaer D;O npu Temnepatype -+3,8°, KMnWT npu
Temnepatype —-+101,4°, umeer maotHocts npu 20° wa 0,1074 2/cw®
u BAskocTb Ha 209% Gouabwe, yem H,O; ob6ramaer mo cpaBHeHMIO
¢ H,O 3HauurtenbHo Mewbluell pacTopsioulefi CIOCOGHOCTBIO.

Buoviornyeckce AeficTBHe TsAXKeMoli BOABI H3Y4eHO ewLle HeaocTa-
ToyHo. B Masblx KOHHEHTpamusx oOHa, MOBMAMMOMY, CTHMYJHpYeET
HU3HENeATeJAbHOCTb, a B GOablIMX Napaju3yer ee.

[To Mepe n3yueHus BOAbI YCAOKHHAOCHL MPEECTaBICHHE He TO.TLKO
0 ee COCTaBe, HO TaKXe H O CTPyKType. Peutredorpaduycckue uc-
CJe/loBaHMs BOAK MOKa3aJH, YTO BOAA HMeeT MCeBIOKPHCTalIHYe-
CKoe cTpoeHue. Moiekyasl Bomubl 06/1aAaloT MOABHNHOCTLIO, HO
B KaXILli MOMelIT BpPeMeHM HMeIOT Ompeae.TeHHYI0O OPHEHTHPOBKY,
BpPEMEHHO TPYNMUPYACh HA OTAETILHBIX YUacTKaxX B MPaBHIbHYIO KPH-
crajaMueckylo pentetky. ITpoucxoaut HenpepuiBrLIli mpouecc ofpa-
30BaliMfi KPHCTAJIHYECKOH pPelleTKH B OJHMX YyuacTKaX H paspyiie-
Hus ee B Apyrux. IIpu kovHaTHOll TevmepaType CTpykTypa o6pa-
3yloumeficsi pellleTKH HamOMHUHaeT CTPYKTYpY KBapma, Mo Mcpce ov.ia-
XAEHHS OHa NePeXOAHT B CTPYKTYpPy TPHUIEMMMTA, KOTopoi obJa-
Aaet Jen.

Takum oOpa3soM, «uuctasi» BOma NpencTaBiseT co6o# CI0XKHVIO
tusnko-xuMuyeckylo cuctemy. Emie Ooslee CI0XKHHIMH CUCTEMaMH
ABJAIOTCA NMPHPOAHLIE BOALI, TaK KaK OHH BCeraa COAepXKaT pasiuu-
Hble pacTBOpPeHHble BeWeCTBa.

B mnpouecce H3y4yeHUsi MCKYCCTBCHUBIX DACTBOPOB M NMPUPOANLIX
BOJ, BO MHEHHAX HCCJefoBaTeseli HaMeyaaucb aBa TeueHHusa: «pusu-
geckoe» M «xuMHueckoe». OIHH CUMTA/U PACTBOP HH3MYECKON CMCCHIO
M PaccMaTpHMBadu PacTBOPUTENL TOJAbKO B KauecTse MHaHdepeHTHOll
cpeatl, B KOTOPO# pacnpeeeHbl YaCTHULI PAaCTBOPCHHOTO BeNICCTRA;
Apyrde paccMaTpHBadM PacTBOPHl KaK XMMHUYECKMe COelHHeHHs pac-
TBOPHTe/Isi C PaCTBOPEHHHIM BElLECTBOM.

«®Pusnueckasi» TOYKa 3peHUsi Ha PacTBOPH OCHOBHIBaJacL Ha
TOM, YTO UETHH PN CBOHCTE pa3GaBjeHHHX PacTBOPOB: OCMOTHue-
CKoe AaBJeHHC, YNPYroCTb MapoB W AP., 3aBUCHT OT COOTHOILeIls]
KOJIHYEeCTBA MOJIeKYJ COCTaBHBIX dacTell M Majlo 3aBHCHT OT UX NpH-
poan. 3Ta ToYKa 3peHHs OAHO BpeMs TOCMONCTBOBajia Oaaronaps
pa6Goram Appenuyca, obbscuusuiero (1887 r.) OTK/IOHEeHMsi CBOICTB
pacTBopoB 2JIeKTPOJIUTOB OT CBOHCTB DPaCTBOPOB HEINEKTPO.IHTOB
tu3nyecKoll NPUYHHON — yBeJlHUYEHHEM YMCIa YACTHLL HaXOAALMXCH
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B PacTBOpE BEIECTB 33 CYET AHCCOLHAUMH MOJIEKYJ 3JIEKTPOJHTOB
Ha HOHBI.

HauGosee spkum npeacraBuTeNeM <«XHMHYECKOH» TOUKH 3PEHHS
Ha pacTeOpH 6b1 reHnaabHH# pyockuit xumuk J. U. MeHnpenees.
Ha ocHoBaHum pe3yabTaToB nejoro psga cOOCTBEHHBIX HCCJEeAOBa-
HHH, NPOBEeAEeHHKIX C YPe3BbIYailHO BLHICOKOM TOYHOCTHIO, H 0GoGiie-
HHS1 orpoMHOro (pakTudeckoro martepuaJa, NMOJydeHHOTO paHee ApY-
rumu ydeHuimu, 1. Y. Menpenees cosznas ruapaTHyi0 TeOpHIO pac-
t80poB. COrsIacHO 3TOf TEOPHH PacTBOPH MOXKHO paccCMaTpHBAThH
KaK XKHAKHe HeNnpouHLle onpejefieHHble XHMHYECKHE COEAMHEHHS B
COCTOSIHHH JAHCCONHAIUH.

Paccmarpusast pacTBOpH ¢ TOWKH 3peHHSl KHHETHUECKO# TeOpHH,
I. U. MeHnenees rosoput («OcHoBH xumuu»): «B onHopoapHoii
XHAKOCTH, Hanpumep .B Boae HyO, Mojekyjln ee HaxOAATCSH
B HEKOTOPOM, XOTA NOABHXHOM, HO NPOYHOM
paBHoBecuu [Ipu pacrsopeHuu B Hell Teda A, ero MoJeKyJn
o6pa3yloT C HECKOJIbKHMH MOJIeKyJaMH Boan cucteM A - nH,0,
CTOJb HeNMpoYHHeE, YTO OHH B CPefe MOJeKyJ] BOAK pasfaralorcd H
BHOBb MPOHCXOAAT, TaK 4TO A NepeXoAHT OT OAHHX MacC MOJEKYJ
BOAHW K APYrHM H MOJIeKyJa BOAH, ObIBILIAasi B 3TOT MOMEHT B CO-
riacHoM AsuxeHud ¢ A B suge cuctemu A - nH;O, 8 caenyrouust Mo-
MeHT, OHTb MOXeET, yXe ycneBaeT OoTAeiautbesi. [IpnGaBka oA Wiy
MOJIEKYJl A MOXET WJH TOVIbKO M3MEHATb KOJMYeCTBO CBOGOAHLIX H
Bxopsuux B cucremMu A- nH;O Moslekyd, i MOXeT BBOAMTHL 32
coGoit ycaoBHA AJNA BO3MOXHOCTH CJHOXKEHHS HOBHX CHCTeM
A- mHzO».

Takum o6pazoM, cOTJaCHO THAPATHON TeOPHHM BOAHHE PacTBOPH,
a cllenoBaTeJAbHO U NMPHPOAHBIE BOAH, ABJASIOTCA CJIOXKHBIMH (DHU3HKO-
XUMHYECKHMH CHCTEMaMH, TpHYEM 3TO NpeACTaBJeHHE O PacTBOpax
TECHO CBAI3aHO C NMPeACTaBJEHHEM O CJIOXHOM MOJIEKYJSIpDHOM CTpoe-
HHH caMoil BOAH.

UeM riy6iKe H3ydalOTcs NMPHPOAHBIE BOAL H HCKYCCTBEHHHE pac-
TBOPH, 4eM GoJibllle Hakaniusaercs (haKTHIecKOTO MaTepHala, TeM
OTYEeT/IHBee BLIABJAAETCA riayOuHa upedt, shiasuHyThX J. V. Menpe-
JieeBhIM.

B HacTosiee BpeMs 3KCNEPHMEHTAJBHO [JOKA3aHO, KaK yXe OT-
Meuajloch BRILE, CJAOXKHOe MOJIEKYJSIpHOe CTPoeHHe BOAH, AOKa3aHO
TakKe, 4TO B BOAHHIX PacTBOPax JEKTPONHTOB CYMIECTBYIOT He «CBO-
60oaHLIe» MOHH, a THAPATH HOHOB, T. €. COeJMHEHHT HOHOB C MOJe-
kyaamu soan. Hon Boaoposa, HanmpuMep, Bcerna CBA3aH B BOAHOM
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pacTsope ¢ MOJIEKyao# BOAH, 0Gpasya rumpokcounesHii mon HiO".
TakuM o6pa3oM, no Mepe HaKomAeHus (akros Bce OOJbIIEe CraaXH-
BalOTCA Kas3aBIUMECH PaHblle HepaspelIMMHIMH NMPOTHBOPEYHA MEXAY
«tn3nYecKofl» TOYKOH 3PeHHs Ha PacTBOPH H THAPATHOH TeopHeh
I. . Mengeneesa.

BonpocaM n3yyeHns NMpHPOAHLIX BOA M, B YACTHOCTH, XHMHH BOX
(rHAPOXMMHH) ¢ KaXALIM TOAOM YHelsiercs BCe GoJbile H GoJblie
BHUMaHHA. B nopesomonHoRHO% PocCHH THAPOXHMHYECKHE HCCIERO-
BaHHA TNPOM3BOAWIMCL B OYeHb CKPOMHOM MacmraGe, B OCHOB-
HOM JJiA CaHWTapHoH # O0anbHeoJOrHYeckofi OHmEHKH BOA, HO
y)Xe B TO BpPeMs PaGOTH PYCCKHX Y4YeHHX Hrpajn OYeHb BHAHYIO
podb B METOAMKE aHAJH30B MW H3YYeHHH XHMHH TPHPOA-
HHX BOA.

Yxe B 1820 r. pycckuit akanemnk A. H. I'mdep cmor mats 06-
Iiyl0 KapTHHY XMMHH MHHepaJbHHX BoX Poccnu, Haxomauiyrocs,
KOHEYHO, B COOTBETCTBHM C XHMHYECKHMH NpeACTaBJEHHAMH TOro
BpeMenH. BoJee mosgHHe CBoAaKM MO MHHepalubHHIM BoaaM Poccnu
cocrasuau K. Tpyn (1855 r.), JI. Bepredcon (1901 r.), JI. E. Toay-
6un (1912 r.). PassutHio u pacnpocTpaHenulo 3HaHHt B o6JacT
XHMHYECKOro aHajiu3a ¥ CaHUTAapHOH OHEHKH BOX MHOro Croco6CTBO-
Banu pabotnl I'. B. XnonuHa, u B yacTHOCTH €ro PpyKoBOXCTBO «XH-
MHYeCKHe MeTOAH HCCJAEeROBaHHA NMHTLEBHIX M CTOYHHIX BOA», Hame-
gyataHHoe B 1913 I. u nepeusnanHoe mocjie 3HAUYMTENBHHIX KOMOJHe-
Huii B 1918 r.

TTocne OxkTaGpPBCKOM COMMANHCTHYECKOH DPEBOJMIOUHH THADOXHMH-
deckHe MHCCJIEOBAHWA CTaJH TNPOBOAMTHLCA B WIMPOKOM MacmitaGe,
npuyeM u3 Tofa B rox oGbeM 3THX HCClefoBaHHi Bo3pacraer. Ha-
yuHoi#t paboroit B o6nacTi TMAPOXHMHH, MOMHMO HHCTHTYTOB AKaje-
muu Hayk CCCP u akapgeMuit COIO3HLIX pecnyOJiuK, NJIaHOMEPHO 3a-
HUMaeTcs TaKKe MLeJIHH PAX HHCTATYTOB M TNPOU3BOACTBEHHHIX
opranusamnii: Canurapunit usctutyt uMm. ®. dpncmana, BOATEO,
Hentpanbuuit uncruryr kypopronorun, BCETMHI'EO, naGoparopuu
reoJIOrHYeCKHX ynpaBjieHnit MHHHCTEPCTBAa TreoNiOTHH M OXPaHH
Hemp u Ap.

B uccaenoBaHHAX NMPHHUMAeT yyacTHe BeCbMa GOJBILONR KOJIJIEK-
THB, B KOTOPHIii BXOAAT He TOJNLKO XHMHKH, HO M meJiblil PAK APYTHX
CMEeLHaNuCTOB: I'eoNiorH, FHAPOreosiord, THApoJorn W Ap. B pesyas-
TaTe NMPOBeAEHHHX PaGoT Hamia CTpPaHa 3aHsANa NMepBOe MeCTO B MHpe
Kak B OTHOWIEHHH TNPaKTHYECKOro H3yYeHHS NPHPOAHHX BOXK, TakK
H B OOJIaCTH TEOPETHYECKHX HCCAEXOBaHMIA.



B pa3spaGotke MeToi0B H3yueHHsl XHMHUECKOrO COCTaBa, CBOHCTB,
KNaCCHQHUKAmHH H OHEHKH NMPHPOAHHIX BOA GOJbHIafA POJb NMPHHAA-
AexHur pa6oram H. H. CaaesaHosa, C. A. lllykapesa, H. HU. Toacru-
xuHa, I1. H. IManes, I1. A. Kammnckoro, B. A. Cyauna, A. M. By-
HeeBa H JAPYrHX COBETCKHX YydeHhX. B o067acTu H3yYeHHS BBHICOKO-
MHHepaJii30BaHHLIX BOJ H paccosioB odedb Muoro caejaano H. C. Kyp-
HakOBHM H ero wkoJjoH (C. )KeMuyxHufi H Ap.), pa3pa6oTaBLIUMHU
HoBHe 3(¢eKTHBHHE (PH3NKO-XHMHUECKHE METOAb HCCJEeAO0BaHHA.

Bosabwas pa6ora no H3YYeHHIO MpoleccoB (OPMUPOBaHHS XHMH-
4eCcKOro CoCTaBa MOA3EMHLIX BOA NpoAejaHa COBETCKHMH TIHApPOreo-
Jdoramu I'. H. Kamenckum, H. K. Urgatosuuen, A. M. OsuHHHUKO-
BuIM. B gactHoctH, A. M. OBUHHHHKOBEIM BNepBHle COCTaBJeH yueG-
HHK MO THAPOreOJIOrHH MUHEPaJbHHX BOA. 3HadeHHEe THAPOXHMHH
B HHIJXEHEPHOH reoJIOTHH H TpYHTOBeAeHHH BBHIIBUJH B CBOHX paGoTax
H. B. INonos u B. A. Ilpuxnouckuit. UckmoqutensHo 60Jb1yi0 poib
B Pa3BHTHH T'MAPOXHMHH CHIrpajH NJOAOTBOPHHIE HAEH aKAJEeMHKOB
B. H. Bepnaackoro u A. E. ®epcmana.

B Coserckom Coro3e rHAPOXHMHs B NoOcCJaefHHe roabl OGopMH-
Jlach Kak CaMOCTOsTe/lbHas HayYHasa AucmuniuHa. B 1948 r. Bmep-
BHE BhieJl KpaTkuil Kypc «O6mas rugpoxumus» O. A. AnexuHa.



OBILIIASA YACTH

1. LEJIb W 3AJAYH AHAJIH3A BOAbI

§ 1. Pe3yabTaTel XHMHYeCKMX aHaaM30B MPHPOAHLIX BOA HCMOJb-
3yiOTCs NpH pelICHHH BeCbMa MHOTHX KaK NMPaKTHYCCKHMX, TaK M Ha-
yusuix Bonpocos. Boabuioe pasHoo6pasHe BONMpocOB, AJf pCLICHHA
KOTOpPbIX HYXKHLI AaHHbLle O XHMMYCCKOM COCTaBe NPHPOAHBLIX BOA,
BLITCKACT M3 TOi#l 4Ype3Bbluaiiio BaXKHO# POJH, KaKyio BOAAa Hrpaert
B JKH3HH Jiiofeil, ¥ TOro HCKTIQUMTEJIbHOIO 3HadcHHsA, KOTOpoe oHa
MMeeT BooOwie B XH3HM 3eMHOH Koph. Kpyr Bonpocos, mjis peiucHHs
KOTOpHIX TpebyeTca 3HaTb XHMHYCCKHH COCTaB TeX HJAH HHBIX NPHPOA-
HbiX BOA, HCMPEPLIBHO H OdYeHb OGbICTPO pacwHpsiercsi. AT0 o6CTONA-
TeJILCTBO 06YCAORIICHO, C OAHOM CTOPOHH, GHCTPHIM PA3BHTHEM pfiAa
CCTECTBEHHLIX HAYK H B INCPBYIO OYepefib FCOXHMHM, ¢ APYTOil — 3a-
NPOCAMH TPAKTHKH.

[ecoxumuueckoe 3HaueHHe BOALI B JKH3HM 3eMHOH KOpH SApKO
ob6pucosaa akap. B. U. Bepuaacku#i 8 Monorpaduu «Vicropusa mpu-
poaubix BoA» !, Apasiomeiics KpynHeHuieir pa6oTolf Mo THAPOXHMHH.
B. Y. Bepnaackuit co6pan OGUIMpHbIN IKCEpHMeEHTaJbHbiil MaTe-
pHall MO XMMHH NPHPOAHLIX BOA H, ONMHPASCb Ha COBpPeMeliHble mMpea-
CTas lCHHsA O rEOJOTHUYCCKOM CTPOCHMH 3eMIIOH KOPH, B 3TOH MOHO-
rpaduu npusea ueani pag o6o6uieHMi, MMciOWMX 60IblIOE 3Ha-
denue,

Oanako, Kak yKasLiBaeT caM aBTOp, «...3a[ayH, KOTOpble CTaBATCS
THADOXHMHH, AA.]CKO He YKAaAbliBalOTCH B PAMKH H3ydeHHSl MPHPOA-
HBHIX BOA KaK CCTECTBEHHbLIX Tead INTaHeTbl — MHUHEPAJOB H MNOPOA.
Yacth ce 3afay CTaBHTC MNOTPEGHOCTAMM JKH3HM M NPHXOAHTCA
M3y4aTb TaKHe CBOHCTBa M TaKOM COCTaB NPHPOAHLIX BOA, KOTOphe
MMECIOT 3HadeHHe TOJIbKO B CBA3H ¢ KM3HbLIO Ye.10BCKa H CTo TeXHH-
KoH. DTH Npo6iieMH BHICTYNAIOT Ha TaKoe MGCTO B THAPOXMMMH, Ka-
KOro OHM HMKOrga B Heil He MMeaH O, ecad Gbl BOga M3yda’dach
BHe NPHUKJAfHOrO €e XapakTepas.

' Bepuaackufi B. U. Ucropus muuepanoB semuofi xopu. Tom II, Hcro-
pHa DpPHPOAHLX Bof, 9. I, Bum. I—III, 1932—1936.
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OnxoBpeMeHHO C pacuIMpeHHeM Kpyra BOMNPOCOB, pellelHe Ko-
TOPHX CBSI3aHO ¢ HEOOXOAUMOCTHIO H3ydeHHs1 COCTaBa BOJ, BO3MOXK-
IIOCTH HCMOJIb30BaHHS1 XHMHYECKHX aHAJNH30B TOXE BCe BpeMsi BO3-
pacrtalor Gaarogapsi pa3paGoTKe HOBbIX METOAOB aHaj¥3a BOAH H
yroudeuuio crapuix. McciepoBanusi npHpoaHuix BOA KaK MOHUCKOBHI
METOA NpH MOHCKaX M Pa3BelKax MeCTOPOXKAEHHH MOoJe3HHX HCKO-
naevmux sbiasudya eure M. B. Jlomonocos. Ho B To Bpemsi ananutu-
YeCKOH XHMMHH He CYLIECTBOBaJO, W OH MOl MNpPEMAJOXKHTb TOJIbKO
onpoGozaHHe BOAB Ha BKYC H OlpejlejeHHe ee KOPpOAMpYIOLei
CNOCOBHOCTH.

B patote «Ilepsble ocHOBaHHSI MeTaJJlyprud WJIH PYAHBIX AeJ»,
HaneyatanHo#i B 1763 r., roBops o mouckoBex npu3Hakax, M. B. Jlo-
MoHocoB nuuwer: «§ 54. 3a ofliue Mpu3HaKu MOYHTAIOTCS CJIefylO-
mue: 1) Exeau pyubu u poaHukd, H3 rop mpoTeKaiolliHe, Kakoi-
HHOYAb pacnylieHHHli MHHepal B cefe HMEIOT, YTO MOXHO CKOPO
No BKyCy NMPU3HAaTb; a OCOGJHBO eXKeJlH B UX BOAY MOJIOKEHHOE XKe-
JIe30 CKOpO piKaBeeT».

[To mepe pa3suTua MeTOROB aHaju3a HCCJACAOBaHHE TMPHPOAHLIX
BOJ KaK NMOHCKOBLI! MeTos MoJyyaeT Bce Gosbluee 3Hadewue. 3a Mo-
cjefHee BpPeMsl XUMHYECKHe aHaJu3bl BOA IIHPOKO HCMOJbL3YIOTCS
npu nouckax W passeiike HedrTannix Mecropoxaesuil. Ilpu 3rtom
lleHHHle YKa3aHusi AJs1 MOMCKOB JalOT KaK oOliui Xapakrep MuHepa-
JM3alMH BOA, TaK H CBEJEHHS! O COAEPXKaHHU OTAENbHHIX CrenudpH-
4eCKHX COCTaBHHIX 4Yacreél (uWoa, OpoM, Ha¢dTeHOBHEe KHCJIOTH),
OOLIYHO HE BCTPedalollHXCA B 3HAYHTEJILHHIX KOJHYECTBaX B IMpH-
POdHLIX BOAAX, He CBA3aHHHX ¢ He()TAHLIMH MECTOPOXAEHHAMH.

Jaa pafioHOB MOUCKOB W pa3Benok He(TAHWX MecTOPOXKAeHUH
COCTaBJAIOTCS chnemuajibHhle THAPOXUMHYECKHE KapTH, OKasblBalo-
fide CyI{eCTBEHHYIO TNOMOUib MNpPH MNPOEKTHPOBAHUH MOUCKOBHIX H
pa3BefodHHX paborT.

o HenaBHero BpeMeHH OrpaHuYeHHOe NpHMEHeHHe HMeJO HC-
MoJib30BaHHe aHAJIM30B POJA MPH MOHCKaX W pa3BelKe MeCTOPOXKAe-
HUil pya TAXKeJNHX MeTaJjos, B CBA3H C OYeHb Malloil DPaCTBOpH-
MOCTbIO OOJbUIMHCTBA MNPHPOAHBIX <COEAUHEHHA 3STHX MeETaJJoB.
B Hacrosillee BpeMsi NMoJOXKeHHe COBeplIEHHO MHOE, TaK KaK paspa-
6OTaHBLl METOAh, MO3BOASIIOIIHE ONpeaeNsiTh TSKejILle MeTaMIL NPH
HUYTOXKHOM MX COAepXKaHHH B BoAe. B dacTHOCTH, yCOBepHIEHCTBO-
BaHH M NOJYYalOT WIHPOKOe PacrpocTpaHeHHe METOAL! CIeKTpaJb-
Horo asanausa.

[MToayuenHue kK HacTofllleMy BpeMeHH AaHHbEe O6 H30TONMHYECKOM
cocTaBe pa3jHYHHIX MPHUPOAHLIX BOA AAIOT OCHOBaHHWe NpeAnoJarars,
4T0 H3ydeHHe H30TOMHYECKOrO COCTaBa MOXeT OKasaTb O0Jbllyio
LHoMouib NpH pelileHHH pAga Bompocos. B HepanekoM OGyaylleM ofipe-
HeJleHHe H30TONMHYECKOTO cocTaBa GymeT, BepoATHO, NMPOH3BOAHTHLCSH
He MeHee 4YacTo, YeM OfnpejelieHue, HalpuMep, copepKaHus pac-
CeTHHHEIX 3JIEMEHTOB.

§ 2. Boxma sBasieTca oAHUM H3 CaMbIX 3HEPrHYHHIX areHTOB XH-
MHYecKHX NpOLeccOB, MpoTeKalowux B 3eMHoil kope. Ilpu conpukoc-
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HOBEIIHH BO/LI C TOPIILIMH MOPOJIAMH TPOHCXOAHT ICAWH DA XHMH-
YCCKHX H (DH3HKO-XMMHYECKHX peaKluii, 00yCJ0BJIHBAIOUIHX H3MeHe-
HHe Kak COCTaBa BOjH, TaK M COCTaBa ropliblx Mopoja. Xapaxtep H
MHTCHCHBHOCTb 3THX pPeaKlHil 3aBHCAT OT €OCTaBa BOJLI, NMOPOAW H
OT BHCIUHHX YCJOBHH — TeMINepaTypul M AaBJCHHSA.

B uactnoctH, Boja 00.1aj1aeT HCKJIIOUHTCILHO BLICOKOW pacTBO-
paouiceil cnocoGHOCTLIO, W AeiicTBHe aTMocdepHOH BOAL, BLHTaBLUCH
lla MOBEPXHOCTL 3eMJH, NMPOSABJIAETCH NPeXJe 8CEro 8 PacTBOPCHHH
OTACJLHLIX COCTaBHLIX 4acTeil ropueix nopoi. Ilpu 3tom HauGoace
GbICTPO PacTBOPRAIOTCA, KOHEYHO, XOPOUIO PACcTBOPHMBbE COJIH — XJI10-
PHCTHII HATDHil, CepHOKMCJKIH KaJjbUMA M JPYTHe, HO, KaK yKasul-
Baet JI. M. Menseces, «..B0 MHOXecTse ciydaes BOJIa, He pacTso-
pss BelllecTs, fieficTByeT Ha HHX XHMMUYeCKH H JlaeT PaCTBODHMbIE
BellleCTBa»,

ITpu 3THX peakuusaxX, NMPOTeKalOUIMX B 3eMHOH KOpe B rpaHAHO3-
HbiX MacliTabax, aKTHBHYIO poJb HIpaer He TOJLKO camMa BoJa, HO
H pacTBoperHHle B Heil Bewtectsa. OdeHb 60.ILLLIOE 3HaUeHHe HMEIOT
YIJIeKHCIOTA M KHCJOPOJA, pacrsopeHHble B Boje. BanehlmuMmu H3
TaKHX peaknuil ABAAIOTCT NPOUecCH XHMHYECKOTro pa3JioXKeHHs NpPH-
POAHLIX CUJIMKATOB M aJIOMOCHJIMKATOB TPH JIEHCTBHH Ha 1IHX BOJH,
cofepkaieil cBoboaHylo yriaekuciory. Ilpomecc pasiaoxernus, Ha-
npuMep, OPTOKJNasa MOXeT OLITb H300pa)keH Cieaylollel CXeMoi:

KQAlQSisole + COQ + H.;,O-:K-2CO3 + H4A]281209+ 4810.2.

[TonoGuble mpouecchl B coueTadHH ¢ (H3HYeCKHMH (axkTopamH
NPHBOAAT K pAa3pyLIEHHIO OrpOMHBLIX MAaCCHBOB KPHCTaJLIHYECKHX
CKaJbHKEIX MOPOA.

K uMciay odwefib Ba)KHLIX M UWIHPOKO pPacnpOCTPaHEHHHIX B MNpPH-
pofe peakuMii OTHOCHTCA feficTBHe BOjK, cojepiKalle# cBOGOAHYIO
YIJIeKHCIOTY, Ha KapOoHaT KaJbLMA:

CaCO,+ CO,-+ H,0 == Ca(HCO,),

ITpu 3Toit peakmum yrieKMCJLIH KaJblMi, OTIHYAIOWIKHCS MaJIOK
PacTBOPHMOCTbIO, TNpeBpalllaeTcs B THAPOKApGOHAT H MNepeXomHT
B Pacrsop.

Hapsany c peakuusMu pactBopefius GecnpephiBilO MNpoTeKaioT
TaKXKe peaKIHH, CBA3aHHble C BhHIMajieHHeM B 0CajOK BelllecTs, pac-
TBOPEHHHX B BOjtle. Hanpumep, yxkasamHas BHIlle peakuus pacTso-
peHHs KapOomata Kaabuus o6patuMa. Eciu Boja, conmepxkalnas
rHApoKap6oHaT KaJbliMs, NMPHAET B CONPHKOCHOBeHHe C aTtMochep-
HbHIM BO3lyXOM, TO BCJEACTBHe TNOTEPH BOJOH CBOGOJHOM YrieKHc-
JIOTHl paBHOBeCHe CABHHETCA BJIEBO H M3 BOAH Oy/eT BLHINafath B
ocafok KapOoHaT KajbIHs.

[MpoueccaMu, cBfi3aHiHLIMH C BHIMafeHHeM B OCAflOK BeIeCTB,
HaXO/MAIMXCA B NPHPOAHLIX BOAAX B PpaCTBOPEHHOM BHAE HJH B
KOJIJIOUATIOM COCTOSIHHH, 06ycioBNeNa meMeHTanHs OGJOMOYHHX rop-
HHX Nopoa M Neckos. Ualle BCero HEMEHTHPYIOLUHMH BelleCTBaAMH
ABJSIIOTCA KpeMHe3eM, OKHCJH JKeJle3a H KapOOHaT KaJsibmMs.



Ouenp Goablloe 3HayeHHe AJAA THAPOTEOJOTHH M [PYHTOBeAeHHS,
a 0co0eHHO AJS MOYBOBeAEHHA MMeEIOT peakUuH o6MeHa KaTHOHaAMH
MexXay COAAMHM, COAepXKaLlUMUCA B Bode, H KaTHOHAMHM TaK Ha3bl-
BaeMoOro MoraolLalolero KoMijaekca rpyHTa WJW TNOYBHL.

H3sectHo MHoOro sellecTB, HepaCTBOPHMbLIX B BOJe, HO CRHOCOG-
HBIX K OOMeHy cofiepXallluxca 8 HHX KaTHOHOB. K TaKuM peakuuam
CnocoGHb, HanmpuMep, MHHepadsl rpynnsl ucoqauros. Eciau nopeii-
CTBOBAThL HA AHAABLLUMM pPACTBOPOM XJOPHCTOTO KaJbliMsi, TO HOMbDI
KaAblUUA BLITECHAT H3 alaJblHMa 3KBHBaJeHTHOe KOJHMYeCTBO HOHOB
HaTpua W 3afiMyT HX MeCTO:

Na,Al,Si,0,, - nH,0 4+ CaCl, &=CaAl,Si,0,, - nH,0 +2NaCl.

AHaslornyHble peakiuu GyAYT NPOMCXOAMTL TpH meficTBMH pac-
TBOpPa XJAOPHCTOr0 KaJblus Ha MNepMYTUTHl, HMelolWiHe OOGLLYIO
dopmyay

A1,0 (Si0,),(Na,0),(11,0)..

OGoznayas coctaB ncpmyrura ¢opmysaoit Naoll, rae IT— aaio-
MOKpeMHeBulii BOAHLIH OCTATOK, MOJY4HM

Na,[T—4- CaCl, <= Call +2NaC'.

Ananoruuno Hget peakuus C COAAMH MarHus. Peakuwcit ¢ nep-
MYTHTOM MNOJAbL3YIOTCA B NMpaKTHKe A8 CMArvyeHus Bod. BcaeacrtBue
yKa3aHuofi peakuwu B Bode OymeT YMCHLIIATLCA KOHUEHTpalus
HOHOB KaJIbUHSl M MarHHsA M COOTBETCTBEHHO yBeJHYHBATLCA KOHLeH-
Tpauua HOHOB Harpua. ONHako yKasaHHsle peakuHH o6GpaTHMSsl, H
€CAH NMOAeHCTBOBAThL, HaNpHMep. PACTBOPOM XJOPHCTOTO HATPHA Ha
NepMyTHT, B KOTOPOM HAaTpHi 3aMeilleH KalbliHeM, To GyAeT npowc-
XOAHTL OGpaTHAsA PeaKkuHs — HOHBl HAaTPHA BBITECHAT H3 NepMyTHTa
HOHH! Kaasuus. B atom ciyuae pacTsop 6yder oGoraiatsca HOHaMH
KajbliiA TIPH OJIHOBPEMEHHOM YMeHbIleHHH KOHUeHTPauHH HOHOB
HaTpus:

Call + 2NaCl == Na,IT ~CaC',.

AHajornunele peakuuu o6MeHa KarHOHaMH NpOTeKaloT NpH Jei-
CTBHH B0J Ha NoyBsl U rpyHTH. [lepsonavyansHo nojaraju, 4TO CHO-
COOHOCTL NOYS K 06MeHy KaTHOHOB OGYC./IOBJeHa NMPUCYTCTBHEM B HHX
MHUHepPaJ 0B TPynnul ueoJuroB. B ga.bHefiuleM BRIACHHIOCDH, YTO MHO-
rHe Apyrue MuHepajbHble H OpraHu4eckue BelllecTBa TaKXKe CIIOCOGHDI
K TAKHM peakuuAM M YTO NMPUCYTCTBHE UEOJHTOB BOBCE He ABJAETCA
Heo6X0AuMbLIM YCJOBHEM CMOCOGHOCTH NMOYBLI HJH TPYHTA K OOMeHY
KaTHOHOB. DBuliio TakXe YCTaHOB.I€HO, YTO TNpaKTHYECKH 3TOH Cro-
COGHOCTbIO 063a32eT TOJAbKO BLICOKOAHMCNEpCHAas 4acTb NOYBLI HAH
rpyHTa, coctosailas u3 wacthy pa3mepom Mchee 0,001 aar

I'lo NPEeAIN0KCHAIO OCHOBOINOIOKHHKA YyeHU O MNOTJOLEeHHDIX
OCHOBAHHAX pyccKoro yweHoro akagemuka K. K. Tegpoiinma, vacrn
NOYBEI, CMOCOGHYIO K peakuusM o6MeHa KaTHOHOB, Ha3wBaloT OOLIYHO
noraomaomwuaM KoMnaekcoM. [Morolaroumii KoMILIeke
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MOXeT GbITb Kak MHHePaJbHOTO COCTaBa, TAK W OPraHHyecKoro.
B cocras morJomaomero KoMmnjaekca MOTYT BXOJAHMTb pasjiHyHule Ka-
THOHBI, B TOM YHCJie HOHH BOZOpOAA.

Ilpu B3auMogelCTBHH BOAB C PPYHTOM XapakTep oGMeHHHIX peak-
uuii MeXAY KaTHOHAMH MOIJIOLIAOUIero KOMIJIeKca H KaTHOHaMHu
colepXaliuxca B Bolde CoJleit 6ygeT 3aBHCeTb OT COOTHOILEHHS
MeXAy Pa3inYHLIMH KaTHOHaMH, BXOASILIMMH B COCTaB TOI/IOLIAIO-
Ilero KOMIIeKca, W OT KOHueHTpauui#t katWoHos B Boge. [lpu stux
peakunax H3MeHaeTCs Kak XHMHYeCKHH cocTaB BOJA, TAK H CBOHCTBA
YU&GCTBYIOUIHX B peakuusx rPyHTOB. DTHM OOGMeHHBHIM peakuHsM
06s13aHbEl CBOHM ITPOHCXOXK/JEHHEM HeKOTOpbie THIIB BOA.

§ 3. Crenyer 0co60 NOAYEPKHYTH, YTO B PeakuHsX, MPOTeKaIOWHX
C yyacTHeM BOJHI, YaCTO Ype3BblyaitHO GOJbLIYIO POJb MTPAIOT XKHBblE
opraHuamul. [To mMueHuio B. U. BepHaackoro, B 3eMHOlt KOpe OJHHM
H3 Haubollee aKTHBHBIX BellleCTB fiBJISeTCs XXHBOe BellleCTBO — COBO-
KYTIHOCTb JKUBBIX OpraHu3MoB. OH yka3biBaeT, 4T0o 60JIbLOC 3HaYeHHe
JKHBOTO BellleCTBA B TeOXHMHYeCKONl HCTOPHH 3SJIeMEHTOB M0Ka3aHO
AJa 48 sjleMeHTOB.

IToBepxHOCTHHIe U TMOA3eMHHle BOAH, a TaKXe MOPOAH B BepXHeft
YacTH 3eMHOAl Kophl, HacCelleHn XXHBHIMH opraHusmamu. [Ipm stom
B paiioHax He(TAHBIX MECTOPOXKIAeHHA OGakTepun OGHapyXKHBaloOTCA
Ha ray6uHax Govee 2000 # OT MOBepXNUOCTH 3eMJH.

XusHenecareJpHOCTL OPraHU3MOB SABJAETCS aKTHBHHIM (hakTopoM
B TNpoueccax (pOpMHPOBAHHA XHMUYECKOrO COCTaBa NPHPOAHHIX BOA.
K uncay peakuuii, 06ycJOBJeHHHIX KH3HedeATeAbHOCTbIO OpPraHM3-
MOB, OTHOCATCSl, HaPHMep, MPOLECCH BOCCTAHOBJICHHA aHa3pOGHBIMU
GaKTepHAMH COJepXalIUXC B BOJAX OKHCJEHHBIX BellecTB, BOCCTa-
HOBJleHHe CyJb(haToB 40 CepoOBOAOPOAA, BOCCTAHOBJEHHe Aa30THOKHC-
JuiX codeft H Ap. J)KHBHIC OpraHH3MHl HIpalOT o4YeHb GOJBILYIO poOdb
B npoueccax KOHUeHTPHPOBAHHH paccesiHHHIX 3JeMeHTOB. PopMupo-
BaHue ra3oBOro COCTaBa NpPHPOAHHIX BOJ HCKOTODHIX THIMOB TOXe He-
pa3pLIBHO CBSI3aHO C JKH3HeAeATe]bHOCTbIO OpPraHH3MOB.

§ 4. Bo Bcex NOBePXHOCTHHX M NMOA3eMHBIX BOZax GCCMpepHIBHO
NPOHCXOAAT XHMHYECKHe peakuHM, W3MeHsiOLIHe COCTAB BOJ H OKa-
3biBaiOlIMe TO WJIH HHOe BJHMSHHWe Ha COCTaB W CBOMCTBA MOpOA,
COMpHKacaomWuxcss ¢ 3TuMu BojaMmu. [Ipu pelieHHH BOMPOCOB TuA-
poreoJlorud HJH HHXXeHepHOMH reo.JorMd HeoGXOAMMO HHOrJa 3HATh
XapakTep peaKuufl, NPOTCKAIOUWMX TNpH ydacTHH NPHPOLHEIX BOA,
a AJ1d 3TOT0 HYXHO, B 9YaCTHOCTH, HMeTb CBeJeHHU O XHMHYECKOM
cocTaBe 3THX BOJ.

Bonpochl, BcTpeuaiomsecss B npaxTHYecKoft pabore rugporeosiora
WM HHXeHepa-reosiora, A/ PellieHHs KOTOPHIX HeOOGXOZMMHI pe-
3yJbTaThl XHMHYeCKHX aHaJIM30B BOJA, MOXKHO pa3geiuTh Ha ABe
rpynnel.

1. OueHka NPHPOAHHIX BOX C TOYKU 3peHHT HMX MPAKTHYECKOro
HCNOJIb30BaHHA VIS Pa3jIMYyHBIX uediefi:

a) AIA OHTHEBHIX W XO3AHCTBEHHBIX;

6) n/a NpOMBIIIIEHHHX NMPEANpPHATHA H Ha TPAHCMOPTe;

13



B) 47 OpoliUeHHs;

r) B KayecTBe XHMHYeCKOTO ChIpbSl — [.15 TOJydYeHH HOJA,
GpoMa, noBapeHHO# COJIH W T. 1.

1) Aaa JeyeGHBIX LeTefl.

2. PelieHne cneumajbHbIX BONpPOCOB, TaKHX, Kak oflue Teope-
THYeCKue TIpob.JeMul THAPO- H T'eOXHMHH H OTJe/bHhlE YHCTO TNIPAKTH-
YyeckHe BOINIPOCH, B YacTHOCTH BONPOCH, CBfA3aHHble ¢ TNOHCKaMH
H pa3speskoi TNoJe3HbIX HCKOMAaeMbiX, a TaKxke C NPOeKTHPOBallHeM
HIIH BO3BeJeHHeM TeX HJH HHBIX HH)XXEHepHEIX COOpyXKeHHi.

U3 yncaa aTux moc.legHHX MOXKHO OTMETHTh Kak llanGo.lee 4acTo
BcTpeuaioutdecs coefyiomue:

a) oueHKa arpeCCHBHOCTH BOA TO OTHOLUEHHIO K OCTOHY;

6) KxoJiHyecTBeHHAs OLEHKA TIPOLECCOB pACTBOPEHHS MOPON H
Bblllle;JayMBaHHA H3 TIOPOA pacTBOPHMHIX COeil;

B) H3MeHeHHe COCTaBa BOA B CBA3HM € H3MelleHHEeM HX PeXHMa;

r) usveHeHue CBOMCTB TVIMHHCTHIX TIOPOA B CBS3HM C H3MeHeHHeM
cocTaBa BOJ;

I) ycTaHopJeHHe CBA3H BOJOHOCHHIX TOPH3OHTOB MexAy coGofi
HIU ¢ TIOBEPXHOCTHBIMH BOJAMHU.

IlpuBeaeHHblfi KpaTkuii nepeyeHp BOTMPOCOB, AJA pelleHHs KO-
TOPHIX HeOOXOAHMBI CBeJeHH O XHMHYCCKOM COCTaBe NPHPOAHBIX
BOJ, TOKA3LIBAET, KaKoe 3HaueHHe UMeeT XHMHUYECKHU{l aHAJH3 BOAH.
Hsyuenue xummuyeckoro cocraBa MNpHPOAHHIX BOJ 0c060e 3HayeHHe
HMeeT B Hallleii cTpaHe B CBA3H € THFaHTCKHM oObeMoM paboT no
Npeo6Gpa3oBaHuio NpPHPOAH (/1eco3aiiHTHRIC NOJOCH, OpoIUeHHe Of-
POMHbLIX TEpPPHTOpHA B 3acCylUJMBBIX 06.1acTAX M T. A.) U OBICTPHIM
pasbuTHeM Bcex oTpaciefi HapoAHOro xoanmcrsa. Hauwe naaHoBoe
CoOuMaNUCTHYECKOe XO3fCTEO TpebyeT 3HAaHHA BOAHEIX pecypcoB
CTpaHbnl KaK B OTHOLUCHHH KO.IHYECTBA TPHPOAHEIX BOA, TAK H HX
KayecTBa.

11. COCTAB NPHUPOJAHBIX BOA

1. OBIMAA XAPAKTEPUCTHKA BEIMECTB,
COAEP)XAIUUXCA B MPHPOAHLIX BOAAX

§ 5. Bce BeuiecTea, BcTpevaiouiyecss B IPHpOAHBIX Bogax, MOXHO
pa3bute Ha 3 rpynnu:

a) BelllecTBa, HaXoAsiHecs -B PACTBOPeHHOM COCTOSIHHH, —
COJIH, KHCJOTH, OCHOBAHHS, OpraHWYeCKHe BeileCTBa M rasbl;

6) BelltecTBa, HaxXOAflHeCs B KOIJOHIHOM COCTOSIHHH;

B) TBepAble BellleCTBa, HaXOAsAiUHecs BO B3BCIUCHHOM COCTOSIHHH
(MyTp).

§ 6. C Touku 3peHHs BJAHAHHS BelleCTB Ha XHMHYeCKHe CBOACTBa
BOJLI, HauMeHblluee 3HayeHHe MMeEIOT BeLIECTRPA, HAXOHAAILHECH BO
B3BellleHHOM COCTOSIHMH. JTH BellleCTBa MPAKTHYCCKH OKAa3biBaloOT
BAUsiHMe TONBKO Ha (H3HYecKHe cBoficTBa Boanl, OGycjopJuBas Ty
HJIH UHYIO CTeNeHb MYTHOCTH. [IpH XHMHMYeCKOM HCCJIeJOBaHHH BOAHI
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OHH OTOUABTPOBHIBAIOTCA H Jajeec OOWYHO He aHaausupyiorca. Oa-
HAKO TpH peliCHHH HEeKOTOPhIX BOMPOCOB B3BCIUCHHBIC BELWIECTBA
MOTYT MpPEACTABAATb OYeHb GOJBLIONH HHTEpEC.

[ToBepxHOoCTHEIC BOABI CXKErogHO MepeHOCsT B BUAE B3Beceil or-
pOMHBIE KOJMMYeCTBA TOPHBIX NOpoA. DTa paGoTa NMOBEPXHOCTHHIX BOX
IBJASCTCS OAHMM H3 BaXKHeHIIHX reonoruyeckux taxropos. Upesphi-
yaifHo GOABLIYI0 POAb B3BeLIeHHBIC MPHMCECH HIpPaAiOT B Tpoueccax
3aHJCHHS BOAOEMOB, KaHanoB M T. 4. CamMo coGoii pasymeercs, 4to
npu pellieHHH MoAOGHBIX BOMPOCOB H3YYEHHE B3BELIEHHBbIX BellecTB
MOXeT MpeicTaBAATs Jaxe OOAbLIHE HHTEpeC, HEXKEAM H3YuCHHE
OCTaJbHBIX BCLICCTB, COAEPXKALUMXCS B BOAE.

§ 7. CogepxaHue B NMPUPOAHBIX BOJAX BeWCCTB, HAXOASLWIHXCH
B KOJJIOHZHOM COCTOSIHHH, OOLIYHO HE3HAUMTEJbHO, H OHH HC OKa3bl-
BAIOT 3aMeTHOr0 BJAMSIHHSI Ha XUMHYCCKHi Xapakrep Bogn. OgHako
H 34cChb HeoGXxoguMo caejaTb OFOBOPKY, YTO B OTAEJBHBIX CJIydasx
BelllecTBA, HAXoAsUiHecss B KOJVIOHAHOM COCTOSTHHH, TOXe MOryr
NPEACTaBAATh GOAbIUMA HHTepeC, HANpPHMeD C TOYKH 3PEHHs] MHrpa-
UMM NPAKTHYCCKH HEPaCTBOPDHMBIX B BOAC BCLICCTB — KpeMHe3eMa,
OKHC.10B XeJe3a u adoMmuHus. IIpouecc nepeHoca npHpogHHIMH BO-
JAaMH 3THX BEILECTB, HECMOTPS] Ha MaJble MX KOHLUEHTPALMH, MOXCT
B reoJIoTHYECKHe OTpe3ku BpeMeHH OOCYCJAOBHTH SIBJAGHHA GOJBLIOTO
maciwita6a. Heap3s, HanpuMep, HTHOPHPOBATL 3TH COCAHHEHHs), U3Y-
yasg BONpOCHl, CBs3aHHBIC C MpPOLECCAMH UECMEHTAUHH TOPHBIX
nopoa.

§ 8. C xuMuyecko#i TOYKH 3peHHs HauGoJbilee 3HAYEHHE HMCIOT
BellleCTBA, HaxoAsdillHecs B NPHPOAHBIX BOJAX B PACTBOPEHHOM CO-
crosHun. OHH U ONpPEAGAIOT B OCHOBHOM XHMHYeCKHe CBOil-
CTBA BOA.

H3 rasos, cogepxkawuxcs B NPHPOAHHIX BOAAx, NpH alaausax
Yauwie BCEro OMPCAC/SIOT COAepKAaHHC KHCIOPOAA H YIJACKHUCJOTHI,
a TaKxe CCpOBOAOPOAA, €CAM MNOCAeAHHE NMPUCYTCTEYCT B 3aMETHOM
KoJinyectse. B 3HaUHTeNIbHHIX KOJIMYCCTBAX BCTPeYacTcsl OOGLIYHO clue
a30T, HO ero COAepXKaHHe ONpeac/sioT PeaKo.

Huorza B npupogHeix Bogax coJAepxKaTcsl 3HAYHTCJbHBIE KOJAMYC-
CTBa YrJIeBOJOPOAOB, yauie Bcero MeraHa. Bogee Taxeawvie yrae-
BOAOPOAL! BCTPCYAIOTCSl OOLIYHO B BOAAX, CBSI3AHHBIX C HeTAHBIMH
MecTopoXKAcHHsIMH. YTo Kacaercs gpyrux rasoB, BCTpeyaiouiuxcs B
NpUPONHKIX Bogax (BOAOPOA, HHEPTHHE rashbl W Ap.), TO OHH PeNKo
NPHCYTCTBYIOT B 3HAYHTE/bHBIX KOJIHYECTBAX H MPCACTABASIOT HHTC-
pec JHWIL MPH peliCHHH ChRCUHaAbHBIX Bornpocos. Hccaegosanue
rasoBoro cocraba uMcer O6oJibiioe 3HaueHHe MPH H3YYEHHH MHHe-
paabHEIX (/eyeGHLIX) BOA Kak ¢ TOYKH 3peHHsS BhISCHCHHS! HX reHe-
3Hca, TaKk U ANA OLCHKH JeyeOGHHX CBOHCTB 3THX BOA.

[IpuposHeie BogBl OT/IMYAIOTCS BecbMa GOaAbLUMM pa3HooGpasuem
conesoro cocrasa. Ilo o6wieMy KOAMYECTBY pACTBOPEHHHIX Be-
wecrp (oOwefi MUHCPANM3ALUH) BOAB MOAPA3AENSIOTCS HA TpH
Tpynnel:

1) npecuble BOAW — ¢ MuHepaniusauuell MeHee 1 2/a;
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2) MunepanusoBaHHble BOAR — OT | g0 50 &/a;

3) paccoan — Gosiee 50 e/a.

Oco6eHHbIM pa3HooGpasueM €OJIEBOr0 COCTaBa OTJIHYAIOTCH NOA-
3eMHBle BOABl, NOJHHMajoliuecs ¢ GOJbIKHX Ty6uH. OTo o06baC-
HAeTCHA, TTOBHAMMOMY, XBYyMs NPHYHHAMH:

1) Takwe Boam 4YacTo oGorailaioTc ra30006pasHLIMH TPOAYK-
TaMH, BHAe/SIOMMUCA M3 MarMbl MM OOPasyiOlMMHCA TIPH THPO-
Heccax MeraMopdH3a;

2) umeioTca 6JaronpufTHble yCJIOBHA AJ1 Oo0OTallleHHsl 3THX BOJ
Pa3jinyHBIMK BellecTBAMH 33 CYeT B3aHMOAEHCTBHA WX C TOPHBIMH
nopogaMu U MeHee [Jy6GOKO 3alleraioliiMH TNOA3eMHHIMH BOJaMH.
K uucay takux 6/MaronpHATHBIX YCJAOBH# OTHOCATCA: BBICOKAs TeM-
nepatypa, 6oJbllloe AaBjeHHe, YacTO 3HAYHTeJbHOE <CojepkaHHe
pacTBOpelHbIX Ta30B M GOJbllloe pasHooGpasue NMOpOJ W BOI, C KO-
TOPHIMH TIPHXOAAT B CONPUKOCHOBEHHWe BOAbl, NOAHHMAIOLLHECS
¢ 60AbIIUX TJYOGHH.

B npupoaHmx Bogax Onljla HafifeHa 60JbLIasi YacTb 371eMeHTOB
Tabaunpl MeHgesneeBa. OQAHaKO HEKOTOpHe 3JleMeHTHl ObliM OGHA-
pY’KeHB TOJNbKO B HHYTOXHBIX KOJHYeCTBaX H NMPHCYTCTBHE MX yjaa-
BaJloCh KOHCTAaTHPOBaTh CNEeHHAJbHBIMH BhICOKOYYBCTBHTEbHBIMH
MerogaMu. Ecsii ke FrOBOPHTH 06 OCHOBHOM MaccCe COJIEBOTO COCTaBa
0GbIYHHIX TPHPOANLIX BOJ, HMelOLHX HaHGoJIblllee pacnpocTpaHeHue,
TO OHa CKJajnlBaeTca Bcero u3 cemu umonos: Cl, SO, HCO!, K,
Na‘, Ca"", Mg"", npuuem cpegn katnonoB Ca’" H Na“ o6ulyHO 3Ha-
uyuTeJbHO Tpeo6hafgalor Hag Mg T u K.

JoBoabHO YacTo, HO OGHIYNO YXKe B 3HAYMTEJNbHO MeHbIUHX (OTHO-
CHTe/IbHO) KOHIEeHTpaluax, BCTpeyaiorca Howe: HS’, NO,, NO,
HSiO;, J/, Br’, COj, H,PO, NH,", Fe' ", Fe""" Al'"", Mn"".

AmoMuHuii, TpexBalleHTHOe »Kelle30 M KpeMHe3eM codepikarcs
0o6BLIYHO, KaK YyKa3hlBaJloCh Bhillle, B BHJe BOAHEIX OKHCe#i, Haxoasd-
I(HXCA B KOVIJIOWAHOM COCTOsiHHH. VI3peaka BcTpeualoTcs B 3aMeTHBIX
xonudecTBax Mou: Li°, Rb", Sr*°, Ba'", F/, S;,0%, AsO/, BO,.
OcrajbHble HOHH BCTPEYAlOTCH peAkO U OOLIYHO B HHYTOXKHBIX KO-
JIHYECTBaX.

§ 9. MNpupoannie Bogn, OCOGEHHO NOBEPXHOCTHHIE, KPOMe MHHe-
PaNbHHX BellleCTB, COAePKaT HHOTAA 3HaYHTeNbHHE KOJHYECTBa Op-
raHHyeckux BelecTs (Boast GoJgor, TopdsuukoB). Vayuenne cocrasa
OpPraHHYecKuX BellecTB, COAEPXKAIUHXCA B NMPUPOJHHIX BOJAX, MPOH3-
BOAHTCA TOJIKO B pPelKHX CJay4adX, HanpuMmep NpH HCCJAeJOBaHHH
BOA HeTAHRIX MeCTOPOXKAEHHH.

§ 10. Oaun u TOT Xe 3JIeMEHT MOXET HaXOAHTbCA B Bojax B
pasiuunbix dopMax (MHOTAA OIHOBPeMeHHO). AMOMHHUI H OKHCHOE
3JKeJMe30 B KHCJLIX BOJaxX BCTPeyaloTCd B BuUJe HOHOB, a B Bojax
LIeJIOYHBIX — B KOJJIOMAAJIbHOM COCTOSIHWH B BHAE BOAHBIX OKHCefl.
KpeMmHekucyioTa, Ha0G0poT, B IUEJOYHHIX BOJAX MOXKeT HaXOAHTbCA
B puge HoHoB (HSIOy’), a B KHC/IEIX BOJaxX OHa HAXOAUTCA B KOMJIO-
HAAAbHOM COCTOAHHH. COOTHOIUEHHE MeXAY pPasiNIHHMH (GopMaMH
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enabblX KHCJAOT 3aBHCHT OT aKTHBHOH KOHLEHTPaUHH HOHOB BOAO-
pona B AaHHOH Bofe. DroT Bonpoc Gojee mogpobHO Gyder pasoGpaH
Huxe (cm. r. VI).

2. NOBEPXHOCTHBIE BOADbI

~ § 1. MMpupoaHuiMH BoZamu, cComepKalMMH HaHMeHbllUHe KOJH-
4eCTBa pacCTBOpeHHBbIX BelleCTB, SBAAIOTCH BOAbI, BHNajaiollHe Ha
3eMJI0 B BHIe OCajJKOB, HO H 3TH BOAH COHEpXKAT 3aMeTHHle KOJIH-
yeCcTBa pasfHYHHIX BellecTB. JloxkpmeBas BoZa BO BpeMsl KOHAeHCAlMH
BOAAHBIX NMapoB M BO BpeMs NafeHus Kanejb BOAH Ha 3eMNi0 YBJe-
KaeT H3 BO3AyxXa pasidyHble BemiectBa. B goxaesoft Boge, KpoMe
pacTBOpeHHBIX rasoB — a30Ta, KHCJIOPOAa, YIJeKHCJOThl, OOHapYKH-
BalOTCA B 3aMeTHHX KoJuyectax MoHm: NH;, NO,, NO;, SO,
Na’, Ca’* u Mg'". KpoMe Toro, goxxaeBas BoJa COAEPKHT MUKpO-
OpraHu3Mbl H MbUIb B BHAE MeXaHHYeCKOH npuMecH.

OGillee KONMYECTBO BelIeCTB, PACTBOPeHHBIX H B3BeleHHHX B
IOXJAeBoit Boje, HMHorma Aocturaer 50 me/a, HO OOHYHO ObiBaeT
3HayHTeNbHO MeHblie. Ko/luyecTBO npuMmecell oYeHb CHABHO KoJe6-
Jlercsl M HHOTZA H3MeHsAeTCs B 3HaYHTENIBHREIX Tpejesiax gaxe B Te-
yeHHe ONHOTO H TOro ke A0XAA. BHayane npumecefi GuiBaer Godblle,
a 3areM BO34YX MOCTeNeHHO OYHIIAETCA H KOJHYECTBO npHMeceH
yMeHblIaeTcs.

B6au3n OoablinX npoMbllLIeHHbBIX TOPONOB COJepXKaHue MpuMe-
cefi B JOXKIAeBHX Bojgax OblBaer OORYHO GoJibllie, HeXKeJH BAANH OT
HHX, TaK Kak B ropogax aTrmocepHui BO3ayX, noMHMO npumecef,
pOpa3yiOLIMXCS eCTeCTBeHHBM nyTeM (Mbilb, OKHCJAB Aa30Ta, MOJY-
yajoutecss B pesysbTaTe 3JIeKTpUYECKHX pa3psagoB B aTMmocdepe,
aMMuaK, o0pa3yiomuics MpH pas3loXKeHHH OpraHH4YeCKHX BelIeCTB,
H T. 4.), COOepXHT TaKXe NpuMecH, MOABJAIOMHNEC B CBA3H ¢ pabo-
Tofl TNpPOMBILJIEHHKIX NPeANpUATHA, B BHAe AbIMa H Ta30B.

§ 12. Boaun pexk u 03ep OGLIYHO COZepKAT 3HAYHTENbHO GoJblie
pacTBOpeHHBIX BelllecTB, Hexkequ AoXAeBas Boaa. Boga Jlapoxckoro
o3epa, no KoJjuyecTBy NpHMeceft ABAAOWancad OQHOM H3 Haubonee
YHCTHIX MOBEPXHOCTHBIX BOA, COXEPXKHT B CpeiHeM OKOJIO 50 m2 npu-
meceft Ha | 4; U3 Hux npuMepHo 30 M2 NPUXOAUTCA Ha MHHepajbHble
BelleCTBa, OCTajbHble — Ha OpraHudeckue. Takoe ke MpuMepHO Ko-
JIMYeCTBO pacTBOPeHHHIX BEeLIeCTB CONEPXKHUT BOAa pekH Heshl,
O6bIYHO Ke pedyHble BOAB COJAepXKAT HX 3Ha4HTe]bHO GoJbllie.

Munepanunsauns Bog nojapisioulero GOJNBIIHHCTBA peK H o3ep
Jexut B npegensax or 100 go 500 m2/a, HO HHOTAa AafleKo npeBOC-
XOAMT 3TH npenenn. Boma osepa Backynuak, Hanpumep, spasercs
HacblilleHHBIM PacTBOPOM XJIOPHCTOTO HaTpus, PacTBOPUMOCTb KOTO-
poro cocrasaset okoJo 320 ¢ NaCl B | 2 pactsopa. [losepxHocTHHIE
BOAbl OOGLIYHO MHHepaJH30BaHH TJAaBHHIM O0PasoM 3a CYeT XJOpH-
CThIX, CEPHOKMCIBIX H ABYYIVIEKHCIBIX COJell Kajblius,, Harpus H
marHusa. Jas GOMBLUIMHCTBA peK M 080p HIHGGABHIYIO oA coJlelt

17



B O0uIeH MHHepaJ/M3auMH COCTaBAsCT TrHApOKapGoOHAT Kajbuus, KO-
JIHYCCTBO KOTOpOro 4acro gocturaer 50—809%.

§ 13. Caegyer OTMETHTb, 4YTO XHMHYeCKHH COCTaB pCYHHIX B
O3CpHBIX BOjZ OTJHYaeTCa O6OJbuIOH H3MeHYHBOCTbIO BO BpeMeHH,
TaK KaK 3aBHCHT OT ueJoro psaga GecnpepbiBHO H3MeHsiouruxcsa dax-
TopoB. XHMHYCCKHH COCTaB peyHoil BOAbl onpeielsercss Mpexie
BCCro COCTaBoM TeX BOA, KOTOpbic MUTAOT JaHHY0 peky. BecHoit
peka roJgy4aer G6oJbiliOoe KOJHYCCTBO BOJA MOBCPXHOCTHOTO <CTOKa,
JIeTOM Ke Takue BOAbl MOCTYNaloT B PeKy TOJbKO MCPHOIHYCCKH, BO
BpeMs J0XKj1ed, B OCTallbHoe BpeMsi peKa MHTacTC TPYHTOBHLIMH
BOJaMH.

B 3WMHH{ fepHos MNHTaHHe peKH HJeT MCKIIOYMTENbHO 3a cyeT
rpyHTOBbIX BOA. COBEPLICHIHO OYEBUAHO, 4YTO BCC 3TH H3MCHEHHA
6yayT OTpaxKaTbCsl Ha XMMHYCCKOM COCTaBe BOAbI pexku. M3meHenus
coctana 6yayT Tem GoJbuie, yem OOJbllie pasHHua B COCTaBe OT-
JCAbHLIX BOJA, MHTAIOWUX PeKy, H deM OoJbiie H3MEHAETCA COOTHO-
UICHHE MeKAY KOJIMYECTBAMH ITHX BOJ, MOCTYNAIOWMMH B pCKY
B CIHHHLY BPEMEHH.

Boabliyio polib B XHMH3MeE PCYHBIX M O3CPHEIX BOI HIpaloT mpo-
HECChl, CBA3aHHBC C JKU3HCACATC]bHOCTBIO OPraHHU3MOB; OCOGEeHHO
OTYCT/IMBO OHAa CKa3blBACTCA HAa M3MCHCHHM KOHLCHTPauMH YrJeKHC-
JOThl M KHCAopoda. B JieTHee BpeMsi aKTHBH3HPYCTCA ACATEIbHOCTL
PacTHTCJbHbIX OPraHU3MOB H OHH SHCPIHYHO acCCHMU/IMPYIOT YrJje-
KHCIOTY, OcRo60xkdan Kucaopoa (npouecc dotocHHTesa). Kucuopon
noTpe6AseTcs XHUBOTHBIMH OPraHH3MaMH, BHICHASIOLWMMH YTJACKHCs
Jgoty. O1HOBpeMEHHO HACT MOMOJHCHHE KHCJIOpPOJa C MOBEPXHOCTH
BoAb 3a cyeT atMoctepbl. K KoHuy Jeta BOJa CTOSIYHX BONOEMOB
HacToJbKo O0CAHACTCS CBOGOAHOH YrileKHCJAOTOH, YTO YacTO npHoGpe-
TaeT OTYCTJAHBO BHIPAXKCHUYVIO LUCJOYHYIO Peakuu!o.

3uMoil npouecchl (POTOCHHTe3a 3aMHpPaiOT W paBHOBeCcHE CABHU-
raercsl B CTOpOHY o6oraiieHusl BOAbl YrJexHCJOTOH H peskoro obes-
HeHusa ee Kucaopogom. [Ipu 31oM peakuus Boas! CTaHOBHUTCHl Gosee
kucyoil. [TocaeaHee o6CTOATENLCTBO B CBOIO OYepegb BJEYET 3a CO-
6o#t ueaBl pAX H3MeHeHHMH B DABHOBECHBIX CHCTEMaX, CYIUCCTBYIO-
IHX MeXKAY OTACTbHBIMH COCTABHBIMH YaCTAIMH, COJepiKallUMUCS
B BoJe.

JKusHeeaTeIbHOCTb OPraHW2MOB CBA3aHa He TOJAbKO C Ta3aMH,
HO TaKXKe M CO BCEMH JDYrHMH BCUICCTBaMH, HaXOAAIMHUMHCA B BOJC.
[MostoMy BaHAHMe OpPraHH3MOB pacnpPoCTpaHsercs Ha Becb XHMH-
YeCKHI COCTaB BOJHI.

§ 14. Boan okeaHoB OT.IHYAIOTCA GOJBbIUIHM MOCTOSHCTBOM XHUMH-
YecKOro COoCTaBa MO CPaBHCHHIO C MMOBEPXHOCTHBIMM BOJAaMH CYLUH.
Oco6eHHOe MOCTOSIHCTBO OTMCYACTCH B COOTHOLUCHHM Mexay OTAeTb-
HBIMH COCTaBHBIMH YaCTMH COJIeBOTO <COCTaBa BOJBl, KOTOpOe
OCTaceTCA MPaKTHYECKH OJHHM H TeM Ke JaXe MpH LOBOJbHO 3HAYM-
TeJbHHIX KoJMeGaHuAX oblei MHHepaausauuu Bogh. Coacep:KaHue
coflleif B OKeaHHYeCKOfi BoJe COCTaB/seT B CpelHeM OkoJo 35 2 Ha
1 k2 BoAH, T. €. okodo 35,7 2 Ha | a4 (yaeabHufl Bec oKeaHHYecKoil
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Boanl d = 1,02). CpegHsii MHHepaJu3aLUus BOABI pa3;IHYHLIX OKea-
HOB, KaK BHIHO W3 MpUBeJeHHHIX HWXKe uH(p, MOYTH ONMHAKOBA:

ATnanruyeckuit oxea . . . 35,4 e/ke
Tuxvit okean . . . . . .349 »
Unaniicknit okean . . . . 348 »

OaHako yKa3aHHOe MOCTOSHCTBO XHMHYECKOTO COCTaBa OTHOCHTCS
TOJIbKO K OOlleli Macce OKeaHWYeCKOH BoAsl. B oTAejlbHHX MecTaX
y OeperoB Boga OKeaHa YacTO OYeHb 3HAYWTEJIbHO OTJAHYaercd OT
CpelHero cocraBa Kak o6ulieil MHHepaJan3auHeil, Tak H COOTHOLLeHHeM
Mexnay OTAelbHBIMH YaCTAMHM COJEBOro COCTaBa. IT0 ofbAcHsercH
rJ1aBHEIM 06pa3’oM BJIHSIHHEM MaTepHKOBhIX BOJ, MOCTYNaiouiux B
OKeaH.

Oco6eHHo 6o.bulne KodeGaHHs B MHUHepaju3auMH BOJbl Hab.1i0-
JAIOTCSl Y 3aKPBITHIX MOpell HJN COeAHNISIOUINXCA C OKeallaMHu y3KHMH
npoausamu. Hanpumep, B ®uxckom 3a.uBe Boga noutH mpecHas,
B 3anaaHodl XKe yacth Danrtuiickoro Mops MuHepa/m3auus BOAb
cocraBaser 10—12 e/ke. B 3amkayTom 3aauBe Kacnuiickoro mops —
Kapa6yrase — muHepaausauua aocturaer undper 164 e/xe.

§ 15. Toka3ano Ha.inune B MOpCKoil Bode Go.ee 30 pa3aHUHBIX
9]1eMeHTOB, B YHCJIe KOTOPHIX HaxomfATcs cepe6po, 30.10TO, MBIBAK
n ap. OnHako KoHueHTpauusi GOJbUIHHCTBA 3.1eMeHTOB, 0GliapyxeH-
HBIX B MOpCKOi#l BoAe, HUYTOXKHa. OCliIOBHas Macca CO/1eBOM0 COCTaBa
MODCKOH BOABI CKMaabiBaeTcsi M3 Tex Ke cemu uonos— K°, Na’,
Ca™", Mg'", CI, SO, HCO,, — xoropbte cOCTaB.ISI0T OGbIYHO

OCHOBIIYIO Maccy CONeBOr'o COCTaBa MOBCPXHOCTHBIX M TPYHTOBHIX BOJ,
cyuH. B To e BpeMsi MO COOTHOUIGHHIO MeXAy 3THMH HOHaMH
MoOpckasi BOJa pe3Ko OT.IHYaeTcsl OT MpecHBIX BOJ MaTepuka. Ecan
B MpecHb!X BOJAX CywH Ha TMApoKap6OHAThl MPUXOAWTCA B CpedlieM
0ko0.10 60% o6ulero Ko.MuccTBa CoJlieil, a Ha XJIOPUCTbie COJH OGHIYHO
vexee 10%, To B MOpCKOH BOZe Ha YIVIeKHC.Ible COJH MPHXOAHTCH
B cpefiveM Beero 0,3%, a Ha XJOpHCTBle coJH okoJo 80%.

3. MOA3EMHDBIE BOJb!

§ 16. HaunGoabunm pasHooGpa3ueM No CTeMeHH MHHepasH3aUHK
H COOTHOUIEHWIO MeXAy OTAejdbHBIMH COCTaBHBIMM YacTAMH OTJH-
yaloTCs, Kak OTMeyaJjoCh Bhille, Mog3eMHble Bogn. O6uwias MuHepa-
Ju3auHMa 3THX BOX KoJe6ideTcs B ILUPOKHX TpefeJax, H Hapsgy co
c1a60 MHHepaTM30BaHHBIMH MpeCHLIMH BOAAMHM BCTpeyalorcsl MoA-
3eMHble BOJH € KOHUeHTpauueidl coJiei ropasgo Oodee BLICOKO,
HeXeJld B MOPCKOH Boje.

Cna6o MmuHepausoBaHHhle BOAB!, 3aJleraiouiHe OGHIYHO Ha He-
6oJIblLofl TJy6uHe OT MOBEPXHOCTH, OYeHb YacTO MaJj0 OTJIHYaIOTCA
Mo XHMHYECKOMY COCTaBy OT CpelHero CoCTaBa MOBepXHOCTHHIX BOA,
HO Bce Xe MUHepaju3allisl HX, KaK MpaBu.10, 601ee BuiCOKas. B wa-
CTHOCTH, OHH COfep)KaT OOblyHO GoJiblle CBOBOAHON YIJIeKHCJIOTH H
ruapokap6oHaroB, 4TO cBfA3aHO ¢ oborauieHueM Bog CBOGOAHOM.
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YTAICKHCJIOTOH B TOBEPXHOCTHHIX CA0AX TpyHTa NpH HHQUALTpAUHH
3THX BOA. B Bo3sayxe, HaxomseMcs B BepXHHX CJIOfIX TPYHTa, OCO-
GeHHO B TOYBEHHOM CJlove, KOHUEHTPAUHs CBOGOAHON YrAEKHCIOTH
(3a cyeT XusHegesATeJIbilOCTH OPTraHU3MOB H NPOLECCOB Pa3/IOKeHHS
OpraHWYeCKHX BellleCTB) B AGCATKH M COTHH pa3 Bbillle KOHLEHTpauuu
YTJeKucloTs! B aTMocd)epDHOM Bo3ayxe.

OGoraTtusuinch ¢BOGOAHON YIJIEKHCJIOTOM, BOJa MPH CBOeM JaJb-
HeillueM ABH)XeHHHM 110 TPYHTY pacTBopsier kapGoHAT Kajbuus (Mar-
HHS) H MHHepa/M3auHs cc Mosblaercs. B 3aBucuMocTs ot cocraBa
H CBOWCTB MOpoj M APYI'HX BOA, C KOTOPHIMH JaHHas BoAa MPHXOAHUT
B COMPHKOCIIOBEHHC MPH CBO¢M ABHXEHHH, a TaKxXe OT APYTHX ycCJoO-
BHii XH3HH BOAW (TeMmeparypa, AaB/ellHe, KOJHYECTBO H XapaKTep
KHBBIX OPranu3MOoB B [M0pOj1ax, BCTPeda Ta30BHIX CTPyH, HAYLIHX
C TyGHHH, U T. 4.), hopMupyeTcs TOT HJAHM HHOH XHMHYECKHi cocTan
BOAbI.

CocraB Boanl GeCnpepbiBiO H3MeHfleTCSl BO BpeMeHH, B OZHHX
cllydasx ObICTPO, B APYTHX MefJleHHO, TaK KaK COBeplleHHO HeBo3-
MOXHO MpeACTaBHTb cebe ycaoBus, obecredusalolllie MoOJIYI0 H30-
JIHPOBAHIlOCTb BOAb OT BCell OKpyXKalouleil 06CTaHOBKKE U OT BAHAHHA
XHMHUCCKHX U (DH3HKO-XMMHYECKHX npoueccos, GucnpepblBHO IipoTe-
KAIOUWIUX B 32VIHO# KOpe.

§ 17. B cBaszu c upesBHuyaiiHBIM pasilooGpasHeM }cjaoBuii ¢op-
MHpOBailUs, COCTaB MOA3eMIlbIX BOA BecbMa pa3HooGpaseH. B omHoM
cJyyae Boja MHHepaJlH30BaHA MPeHMYLIECTBEilil0 3a CYET XJOPHCTHIX
co.1eil, B APYyroM rJaBHO# COCTaBHOH 4acTbI0o MHMHEpPAJbHOrO COCTaBa
#BJMMOTCA Cyab()aTh; B OAHOH BOde H3 KAaTHOHOB HpeoGJagaeT
varpuit, 8 Apyroii MarHuid u T. A.

HHorga B nogseMHbIX Bogax BCTPEYAIOTCS B 3HAYHUTEJbIIBHIX KOH-
UeHTpauMAX 3JeMeHTh!, KOTOpble B [I0BEPXilOCTHIX BOZAX HJH COBCEM
He BCTPevyaloTCs, MJH HAXOAATCA B HHUY10XKHHEIX KOHLEHTPaLHsX.
B Boaax, cBsizaHHbIX, HanpuMep, ¢ CyJbOUAHBIMYE PyJaMH WM C NO-
poaaMH, COZepXAalUMMH MBILIbAKOBHCTBE COeJMHEHHS, BCTpeyaioTcs
HHOTJa B 3HAYHTEAbHHIX KOHUEHTPALMAX MBILIbSK, Medb, MapraHed,
LHMHK W APYyFHe MeTa/lanl. DTH BOAH COfepKaT HepedKO CBOGOAHYIO
CepHyIo KHCJIOTy M GoJbillie KoJH4yecTBa Kedesa. C Mecropoxie-
fiuavd HedTH 4yacTo CBfi3aHhl BOABl, COAepXKailde 3HAYHTE/IbHbie
KoluyecTBa Hoga H GpoMa.

Boabl oyenb CBOEOOpPa3HOro COCTaBa BCTpevaiorcs B paiioHax lie-
HaBilefi BYyJKallHYeCKO# AeATe)bHOCTH. DTH BOAb HIorga o6ora-
LIAI0TCA 3HAYMTENbHHIMH KoJMuectBaMu rasos — COp, CH; u ap.
HekoTtopble H3 3THX BOA COAepXaT 3HayuTelbHble KOJHYECTBA
¢ropa, 6opa M APYTHX 3JIleMEHTOB, He BCTpedaioUIHXCA B GOJIbILMX
KoJuyeCTBax B OOHYHKEIX BOjaXx.

§ 18. Boan, o6Gaajgaloiide BHICOKOH MHHepaJu3auMel HAW CO-
JIepXKalue B 3aMeTilbiX KOJudecTBax Cllenuduyeckue djleMeHTH, oKa-
3biBAIOT aKTHBHOe (U3HONOrHYeckoe AeficTBHe HA yeslOBeYeCKHH Op-
raHW3M H HCMOJB3YIOTCA 4YacTo ¢ JeyeOHbIMM uensiMu. Takue BOAH
Ha3BIBAlOT MHHepaJibHHIMH. He cjeayeT 3TOT TepMHH MyTaTth ¢ Tep-
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MHHOM MHHepa/li30BaHHble (HAW cONeHble) BOAbI, TaK KaK MOCJenHHi
yKasbiBaeT TOJbKO Ha TOBBIUCHHYIO MHHepaAH3aluio BoAnl. Muwe-
panbHOM BOJOH MOXeT Ha3blBaThCA TakXe M TNpecHasd BoJa, €CaW
OHa CONEPXKHT KaKue-THGO COCTaBHble YaCTH, OKa3biBalollHe aKTHB-
HOoe JeficTBHe Ha YeJ0BeUYeCKHit OpPraHH3M.

Boay HYXHO CUMTaTb MHHeDaJIbHOM, eciM B Hell KOHUEHTPauHus
KaKo#i-IH60 COCTaBHOR YaCTH W3 NepeyucleHHsIX B Ta6a. 1 Goablue,
YyeM YyKasaHo B 3TOi Tabauue.

TaGauua §

MunuManbhbie KOHUEHTPALUUN PACTBOPEHHLIX BellecTs,
NPH KOTOPLIX BOJAa cuHTaeTcA MHHepanbHOH

Coaepmanue
HauvenoBanue cocTaBsoil nactH Popmyaa B2wualxe
BOAN
O6iuee KOAUYECTRO PICTBOPCHHMX  TBEPAMX
BCWECTR o . . & & v o o v o s 0o e e 1.0
CBOGOAHAR JTACKUCAOTA . . . = « o + « « « & CO, 0,25
BPOM-MOM . .« . & v v vt e e e e e . By’ 0,005
Hoamon . . . . . ... ... ... J 0,001
DPTOP-HOM . . . . v vt e e e e e e F’” 0,002
TUAPOAPCEHAT-HOH . . . . . « v v v v « . . . HAsO, 0,0016
MeETaapCCHUT-HOH . « . . . . o v o o o s AsO, 0,001
Cepa, OTBEuAIOWAN  CCPIOBATHCTON  KUCIOTE
(H,S.0;) u ceporoaopoay (HS). . . . . . 0,001
Metadopras kucaota . . . . .. L. .. . HBO, 0,005
Jamwitenon . L. oL oL L. Li 0,001
CTPOHUMIH-MOM . . . . . . . « « o o v o . . ‘| Sr” 0,001
Bapuit-mon . . . . . ... L. L0 Ba™ | 0,005
XKeneso oxucwoe uau 3akucsoe . . . . . . .; Fe™ uau Fe™ | 0,010
Paamoaktuenocts . . . . . . . .. ... . 3,5 ea. no Maxe

ll. BbIBOP THNA AHAJIH3A BOL bl
K METOAOB OTAEJIbHBIX ONPEAEJIEHHA

1. BIBOP THNA AHAJIM3A

§ 19. Tun anaausa Bodwl, T. €. NMepeyeHL HEOGXOAMMBIX omnpele-
JNeHHii, 10/KeH YCTaHABJMBATbCA B COOTBETCTBHH C LeJIeBhIM Ha3Ha-
YeHHeM aHaNH3a M B 3aBHCHMOCTH OT TeX 3ajay, pellieHHe KOTOpuLIX
6yaeT YacTHYHO MJIH NOJNHOCTBIO OCHOBBIBATLCA Ha pe3y.abTaTax
sroro aHaausa. [Ipu olleHke, HalpBMep, BOAB C TOYKH 3PeHHS MpH-
TOAHOCTH ee AJAA NUTbA MOTYT HMeTb OuYeHb OGOJbINOC 3HaycHHe
HHYTOXHBIE COIep’KaHHA a30THCTOH KHCJOTH W aMMHMaka (ZecsiTbie
H jaXe COTble fN0JH MHJaurpamMMa Ha | 4); 3TH coCTaBHble YacTH
ABJAIOTCA TIOKa3aTeJ1AIMH 3arpsi3HeHusl BOAHI.

B yKasaHHOM cJyYae TepedyeHb HeOGXOAMMGIX ONpeleJeHRil A0J-
JKeH BKJIOYaTb aMMHaK W a30TUCTYI0 KHCoTy. Eciu ke Boga
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npeAHasHavYena /15 OXJaXeHusd, TO Aaxe ropasgo 6ojee BbICOKHE
KOHIUCHTpPALUHH aMMHaKa U A30THCTOH KHCJIOTHL He HMCIOT HUKaKoro
3HAYCHHA W BK104aTh B aHa M3 oNpedesieHHsA 3TUX COCTaBHHIX 4a-
CTeil He cJenyert.

Has oueHkH arpeccCHBHOCTH BOjibI O OTHOMWICHHIO K GCTOHY pe-
liaollee 3HAYCHHC HUMeeT CoAepxKaHHe B Hell ¢BOGOAHON YrieKuc-
J0Tbl. ArpcCCHBHOCTL KC BOAbl MO OTHOIUEHHIO K THICY COBEPLIEHHO
HC 3aBHCHT OT COJACPXAaHUA CBOGOAHON YIVIEKUCJIOTH B BOIC.

B HexoTopeIX ClIy4asiX HYXCH NOAPOGHHIH aHAIH3 BOAbl, BKJIO-
Yaloulii onpenesiCHHe MHOTHX COCTABHBIX 4acCTCil, B APYrHX MOXHO
orpanuuuTbea eGoqbliuM YucIoM onpcaesenuil. Jlas npurorosic-
HHUsi, HAaNpUMCp, PacTBOpa MOJHUCYAb(pHAA GapHs, MPHMCHACMOrO A/
OTIPLICKUBAHUA PacCTeHHil, HCHpPHrOlHa Boja, CoAepxkaliasi Gosbuioe
KOJTHYeCTBO TH;IPOKapOOHAT-HOHOB U CyJb(aT-HOllOB, TaK KaK 3TH
HOHbI GyAYT OCAXjiaTb HOHbI GapUsi B BH/e CEPHOKMCILIX H YI.IC-
Kucauix coteil. OcrajibHble COCTaBHbIE YaCTH CYUIECTBCHHOTO 3Hauc-
HUsT He HMcIOT. B pmanHHOM cayyae RIS CyXIACHHSI O MPUTOAHOCTH
BOABI ['JCTATOYHO OMpeAe’luTh TOJIbKO COAepXXaHHe B He#l cy.b(at-
HOHOB K T'HIAPOKapOOHAT-HOHOB.

M3 ckasaHHOro fICHO, YTO BONMPOC O TOM, CKOJBKO COCTaBHBIX
yacTel HYXXHO ONPCACATL NPH AHAJMM3C BOjAbl M KAKHC HMCHHO,
LOKEH pellaTbCs B 3aBHCHMOCTH OT LCJE€BOTO Ha3HAYCHHA 3ITOTO
aHaJM3a.

§,20. B npakTayeckoii paboTe ruaporeotora HJIM HHXKEHCpa-
reojiora CpaBHUTEIbHO PelKOo BCTpevaloTCsi CJywad, Korja mpH aHa-
Ju3e BOAbl MOXHO OTPAHUYUTLCS ONpPEAeJCHHCM KaKoi-160 ofHoi
KM ABYx COCiasublx 4direll ©oaeBoro <octaBa. OGbluHO A1 pelue-
HHA TeX HJIM HHLIX BOTIpocoB TpebyeTcsi 3HATb COAEp)KaHHe BCeX
COCTaBHBLIX 4acTCil, H3 KOTOpHIX CKJIaJLIBaeTCs OCHOBHasi Macca Co-
Jesoro coctaBa Boaul. TIpH6.Iu3HTCIBHO CYAHTH O COVIEBOM COCTaBe
BOAbI MOXHO HAa OCHOBAaHHH CJCAYIOUIMX ONpcoe’cHHi: oOwci xe-
crkoctd, Hona HCOJ, uonos CO;, Cl, SOy, ecau onu npucyr-
CTBYIOT, a Takxe pH.

OGulasi XeCcTKOCTb XapaKTepu3yeT CyMMapHoe CofiepaKaHHe HOHOB
Kalibluss W MarHus B Boje. COOTHOWIEHHE MeXAy CoAep’KaHHeM
uonos HCO/, CI’ u SO, c oHOR CTOPOHEI, X OGUIEH KeCTKOCTH —

C Apyrofi, JaeT NpeACTaBJeHHE O CYMMAapHOM COJePXKAHHH HOHOB
natpuasi 4 Kaawsa. K3 aHWOHOB HeKoTOpble NpHpOIHbIE BOABI CO-
zepXaT 3HaudTesbHele KodduecTBa HOHOB NOj, HHOraa B 3aMeTHBHIX
KO/ MYeCTBaX BCTPEYacTCs Xciie30. B BHAY 3TOoro npuBejieHHuI Bblile
nepeyeHb ONMpPEAC/IeHHI AOMOJHAT OOLIYHO KaueCTBEHHBIM Ornpeje-
JenweM NOj, Fe'" u Fe'"'.

Jaa Godee noapoGHo#t XapaKTepHCTHKH cOJeBOrO COCTaBa BOAMH
clenyet, BMecTo OOLIEi ECTKOCTH, ONMpeAesiuTb OTASIbHO COAepXKa-
HHe HOHOB KaJbUHA H MarHus, NONMOJIHHTHL aHAJIH3 ONpeleleHHeM
HOHOB HATPHs H KaJjHs, a TakKe BKJIOYHATb ONpefeeHHe CYXOro
OCTaTKa, CyMMbl HOJYTOPHBIX OKHC/IOB (R2O3) H KpeMHeKHCJIOTH.
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INpu samertnwuix copepxkanusax NO,, Fe'~ (Fe'' ) u cepoBoaopona
clefyer ONpeleNATh KOJHYECTBEHHOe CojepiKaHHe 3THX COCTaBHBIX
qacTel.

JIA9 OUEHKH arpeccHBIIOCTH BOABI 1O OTHOLIEHHIO K GeToHy B aMa-
JU3 BKJIOYAKOT onpejenende cBo601HOi YIIEKHCIOTs! ¥ CliendadabHoe
onpejenelue TaK Ha3biBaeMo#l arpeccHBHo#l yriekuciorsl. Ilpu ana-
Ju3e BOj, NMpe1Ha3HAYeHHBIX A5 MHTbA, ONPEAensIOT TaKXKC HOHBI
NO, u NH,, okucisieMoCTb BOAbl H ee (hH3UYeCKHe CBOWCTBA: LBeT,
3anax, Mpo3payHoCTb.

§ 21. B nacrosimee BpeMs NMPH FHAPOre0AOrHYECKHX H HHXKeHep-
HO-Fe0J0MHYeCKHX H3bICKAIHAX vamle Bcero MPOH3BOAATCS 4YeThipe
THIIa aHAAU30B BOj, yKasaHHele B Ta6i. 2. Jlas nmoayvyends obuiei
XapaKTePHCTHKH XHMHYECKOro COCTaBa BOj H3yyaeMoro paiiona, Bul-
IBJJEHHA TPaHHIL PaclPOCTPaHEHHS PasAHYHBIX THIIOB BO H BHISICHE-
HUS 00IMUX 3aKOHOMCPHOCTE!l H3MEeHEeHHS COCTaBa BOj B CBSI3H C TH,1-
poreoaorsyeckiMid oCoOGeHHOCTAMU pailoHa HyxXHo 0OblYHO IpoH3Be-
cTH 60ablloe YHCI0 XHMHUYECKHX aHaAH30B BoA. B oCHoBHOM 3TH 3a-
JMlayd MoryT OhiTb paspeuielinl Ha OCHOBAHHH pe3y.JbTaToB aHaIH30B
1 Tuma u vactuuno Il Tuna.

Jas Goaee noapoGHON XapaKTCPHCTHKH THIHYHBIX Boj padoHa
HAX BOJ, HMEIWHX cneuddHyeCKHil coCTaB U NMpelCTaBAAIOUHX Ka-
Koli-1160 UnTepec, oTOUPAIOTCA OT.1ebHble MPOOH 3THX BOJL A5 aHa-
Jusa fo III 1uny. IV tun anaausa npumeHsieTcss MPH PeilieHHH TcX
WM MHBIX CMelHda]bHBIX BOMPOCOB H NPOH3BOAUTCHA MO OTAENABHOMY
331aHMI0. DTOT aHaAH3 MoXKeT ObITh KaK COKpalleHHbIM H BK.JI0YaThb
TOIbKO onpejedeHue OTAENbHHX COCTABHBIX yacTell (MM OHO# CO-
CcTaBHOW 4acTH), Tak H, HaoGOPOT, MOJHBIM M BKJIOYATb ,JONOAHH-
TeJbHble ompejielielusi, KOTopble He BXOAAT B MepeyeHb onpejenetui,
ykasaHHeix gas 111 tuna.

§ 22. Kaxawiét u3 nepBeix Tpex tumoB anaausos (I, 11 u III),
yKa3aHHbIX B Ta6a. 2, MoXeT AOMOJHATLCA MO CMeNHadbHOMY 3afa-
HUIO OMpelencHHUsIMH, He yKasaHHbIMH B Tabaune. Ilpu cbhemke B
paiioHe PyjHOro MeCTOPOXICHHA MOXKHO, HanpuMep, aHadu3bl | Tuma
HCIOIb30BaTh ;1451 ofuieil NpejBapUTeIbHOIl XaPaKTEPUCTHKH BOA
paiioHa # o HOBPeMeHHO B KayeCTBe AOMOJHHTEABHOFO IOHCKOBOrO
NpPH3HAKa, eCsid BKIIOUHTb B aHAIH3 CllelldaddbHble ONPeleNeHus Co-
JepXKaHus KaKkoro-au6o TsKesoro Merasdia B 3aBHCHMOCTH OT THMA
mecTopoxkaeHds. [l OueHKH arpecCHBHOCTH BOA MO OTHOUICHHIO K
GeToHy MOXKHO NMPOHU3BOAUTL anaanus Il Tuma, Ho on JoaxkeH 6biTb A0O-
NIOAKCH CMENHaAbHHM OnpejlesieHHeM arpecCHBHOM yrieKHcaoThl. I1pu
sTom ompegenenne NO', NH|, a Takxe OKHC/ISeMOCTH CTaHOBHUTCH,
Hao60poT, HU3IHUIHHM.

JlAasi xapaKTepHUCTHKHA COCTaBa MHUHepabHBIX BoA 1MeeT Godbliioe
3HayeHHe JaXKe OTHOCHTEIbLHO He3HaAuHTeNbHOE COAeplKalHe dideMel-
TOB, He BCTPEYAIOWUXCA B 3aMeTHbIX KOJMHYeCTBax B OGBLIYHBIX TpH-
POAHBIX BOjaX,— Hoaa, 6poma, JuTda u ap. [losromy npu ananuse mMu-
HepaJabHBIX BOJ HENOCTaTOYHO MMPOH3BECTH ONMpedeSieHHs], yKasaHHHe
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Ta6banua 2

THRb! aHANH30B

Tun
anann3sa

Iepetiens onpeaeneutii

Xapa KTepHCTHKa alanansa

11

Ht

v

Pusnueckue csoicTBa, MKecr-
xocts, CI, SO}, HCO;, COY,
pH. Kauectseunoe oitpezene-
ume Fe -Fe , NOj NOj*,
NH, *

dusngeckue croiictea, Cl,
SO}, HCO; COj;, NOj, Ca’,
Mg”, Fe”, Fe™, pH, CO, (cB06.),
cyxoit octarok, NOj* NH,*,
OKHCASEMOCTD

Puangeckue csoicrsa, Cl,
SOy, HCO, COj, NO;, NOj
Ca", Mg", Na, K', Fe, Fe™,
Mn”, NH;, R,0,, SiO,, pH, CO,
¢806. u arpeccusuas, H,S, cy-
XO0#i OCTaTOK, OKMCAFEMOCTD

Onpeaesennts no cneuiant-
HOMY 333350

Coxpawennuwii anaans. [lpnne-
usieTca AN HpeABapUTeAbHOH Xxapak-
TephCTHEM BOA paitotia. Moxer npo-
H3BOAMTLCH R MNOAGRLIX  YCAOBHAX
ynpouteduhivit  Metogavu. Cymwmy
Na' - K* BuytcAsoT no passocTth.
PesyabtaTit He Jai0T BO3MOXKHOCTH
NpoH3BECTH KOHWTPOAL aHAAM3IA

Auanns aaer obulylr Xapaktepu-
CTHKY BOAM, NPOH3IBOIUTCS R MoAY-
CTaUMOHapHLIX HAKM  CTAUHOHAPHLIX
ycnosuax. Boamoieu oGwmit kon-
TPOAL aHaAM3a O CYXOMY OCTarky.
Cymny K+ Na’ suinmucasiior no pas-
1HOCTH

Noapo6unit avanns. Mpuveunercs
AASl XaPaKTEPHCTHKH THUHYIHULIX ROR
AW BOJ, NpEACTaBAAIOWMX Cuewi-
duieckit  nutepec; NPOMIROANTCH
8 CTauuonHapuux naGoparopusix. Pe-
3yALTaThl NO3BOAAKT MNPOUIRECTH
obumil KouTpoAb amsanu3a no cy-
XOMy OCTaTKy M MO CyMMaM M2-IK6
aUMOHOB W KATHOHOR

Cueunanhupie avaansu ¢ BkIo4e-
uieM OonpeacACHHiH, lie NpelycuoT-
PCHHLIX B MNpELLlylnx THNAX, A,
Hao00opoT, auaAM3K COKPAINENHOTO
THNa ¢ onpelefienHeM TOALKO OT-
Aenbubix coctanunix wacrei. [lepe-
dedb onpeicheditii ycTaHasanRaeTCH
B 3aBHCHMOCTH OT LEAeBOro HAsHa-
neunsl anamisa

* OnpeaeasoTcs NpH Ouelke NPHrOANOCTH BOAM AAS GHTLA.

ans 111 Tuna aHanusa, u nepeyeHb HeoGXOAMMBIX OMpeneNeHuit
nojkeH OHTh NOMOJHeH. B YacCTHOCTH, A/IsT XapaKTEPHCTHKH MHHe-
PaNbHHX BOA HMelOT GOJIbllioe 3HAYeHHe COCTAB COAEPIKAUUXCH B HUX
rasos, CTelleHb PaJlHOAKTHBHOCTH, a TaKXKe TeMIEPATyPHHH PexuM.

§ 23. Heo6xoaumocts B cnenuatbHulX (tun 1V) anamusax Mo-
KeT BO3HUKHYTb, Hampumep, Mpy H3y4eHHW BOA C LEJbIO HCMOJb3O-
BaHHWA UX B KayeCTBe MPOMBILLJIEHHOrO CHIpbS AJIS MOJyYeHusl Hoza,
Gpoma u 1. n. TIpn 3TOM A5 pelueHUs OTAENbHBIX BOMPOCOB, HaMpH-
Mep BLISIBJIEHHS] 3aKOHOMepHOCTel B pacnpeneieHWd BOA C pasJHy-
Holl KOHUeHTpallkell JaHHONW cOCTaBHOM YacTH, MoacYera 3anacoB BOJ,
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H T. I, MOXKeT GHTb LeJIecO06Pa3sHHM NPOH3BOACTBO GOMBIIONO YUCHAD
aHa/IK30B, COCTOSIUMX M3 ONpefeieHHs BCEro OAHOMN-ABYX COCTaBHBIX
yacrefi.

2. BHBOP METOAOB OTAEJIbHLIX ONPEAEJEHHA

§ 24. Ilpu bHGope MeTONOB OTAENBHHIX oMNpejeseHHH, Tak e
KakK M MPH yCTaHOBJeHHH 06beMa aHa/K3a, HYKHO yYHTHIBATh B [ep-
ByIO ouepenp lleieBoe Ha3HaueHHe aHalu3a. TOYHOCTH OllpejeneHHit
OTJe/bHBIX COCTABHHEIX YacTe OOYCNOBHT M TOYHOCTb OTBETa Ha BO-
[poc, KOTopulit 6yleT pellaTbcd Ha OCHOBaHHHK Pe3y/NbTAaTOB aHa/H3a.
B crauuonapHuIX NaGopaToOpHsX aHaNM3b BOAB! NMPOH3BOAATCH OGBIY-
HBIMH METOJaMH KOJHYECTBEHHOrO aHalH3a. DTH MeToAn ofecrevu-
BalOT BHICOKYIO TOUHOCTb, HO HEeKOTOphle H3 HMX, HalpHMep BecOBhle,
OyYeHb TPYAOEMKH H OGYCNOBAUBAIOT GOJBILYI0 CTOMMOCTh aHajau3a.

§ 25. B Tex cillyyasiX, Korfa GoJibliasi TOYHOCTh He TpeGyercs, ue-
JNlecooGpa3Ho IONb30BATLC MeHee TPYNOeMKHMH, a cJeloBaTebHO
i Golee JelleBbiMHU, yNpolleHHBIMH MeTOJaMK aHanlH3a.

YNpouleHHHIMH MCTOAAMH aHa/NH3a LIMPOKO MOAB3YIOTCS MpH pa-
60Te B MOJAYCTaLUMOHapHBEIX YCNOBUAX, T. e. NpH MPOU3BOACTBE aHa-
Jd3a He B XMMHUecKoOill jlaGopaTopuu, a B NoMelleHHH, He HMelolleM
chenualipHoro o6opynoBaHKsi 05 aHaAWTHYecKoit paGorhl. OcoGen-
HOoe 3HaYeHHe YIMPOILEHHBblE MCTOAbl MMeloT JIJf MOJEBLIX AHANU30B
poabl. TepMuHOM «noneBoii aHanK3 BOAB» OGBLIYHO ONpeleNAoT aHa-
J143, KOTOpHIH MPOU3BOJIUTCA HeNoCPeACTBEeHHO y HCTOYHMKa. Tlpous-
BOACTBO aHallu3a y MCTOYHHKA fBJAfeTcs B UENOM psAle cayyaes
BecbMa Les1ecooGpa3HbIM, a ompefeeHHe HEeKOTOPhIX COCTaBHHIX Ya-
CcTeil BOALI HENOCPEACTBEHHO y HCTOYHHKA — AaXKe HEOGXOZMMbIM.

IMonyuurs npaBuabHOE MpeACTaBleHHe O COAEpKaHUK B BoJle He-
KOTOPBHIX «HEYCTOHYMBHIX» COCTaBHBIX YacTeil MOXHO TOJBKO IpH
YCJIOBUH HX Ofpeleneliusi ToTyac e M0 B3sATHH Npo6ul BoAu. K uucay
TaKHX COCTAaBHBIX 4YaCTCH OTIOCATCS B MCPBYIO oyepelb: a30THCTas
KHCJOTa, aMMuaK, cso0oAHas yrackucnora, pH, ceposogopos, cso-
GoAHBI KUCJAOPOH, 3aKHCHOE KeJe3o0.

Toncpoit ananu3s Moxer OKa3aThCH TakKe HeoGXOJHMBIM B CAy-
Yae HEBO3MOXHOCTH NOCTaBKW Mpo6 Boab B CTauuoHapHyto JNalopa-
TOPHIO, HapuMep TpH MapUIPYTIHIX CbeMKaX BAaJHi OT NyHKTOB, F1e
MMCIOTCS CTallHOHapIIbIC XUMHYeckue JNaGopaTtopuu. CielyeT yUMTHI-
BaTh, YTO TPAHCMOPTHPOBKA NMPo6 BOIH BOOOLIE CBA3aHAa C LCALIM Ps-
IIOM OCJOXKHSIOWHX OGCTOSATCABCTB: CTEKASHHON Tapo#, GoJbLIHMH
o6beMaMH NMpo0, BO3MOMKHOCTLIO 3aMep3aiius NMpo6 B 3MMHEC BpeMs
u 7. 4. Henw3s rakke ynyckartb u3 BHIa, YTo B LesioM psifie CliyyaeB
MOXXHO BOOGUIE OrpaillHyWUTbCH COKPALUEeHHBIM IIOJIeBHIM ailanu30M,
ropasno GoJiee gelleBbiM, YeM J1aGoOpPaTOPHHIH, W He MOCHIaTh NpPoGH
BOIAN B Ja6opaTopuio, eCyi Jaxe TaKasd BO3MOMKHOCTb WMeECTCH.

Ipu mpouspoacTBe NMONMEBHIX aHANH3OB NPUMEIISIIOTCA Pasnuyiibie
MEeTOH!, MpHYeM OlpeJesleHHe HEKOTOPHIX COCTaBiBIX YacTeil MOXKHO
BLIMOJIHATD 110 TOH e MeToAuKe, KaKasi OGbIYHO MpUMeHsieTcs B CTa-
LHOHAPHHIX NaGopaTopusX, CJAeNOBaTeJNbHO, MNPaKTHYECKH C TOM XKe
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crenenbio ToynocTH. ONIHAKO NPH MPOW3BOJICTBE OMNpeseIeHUil ITUMHU
MeTojlaMu Tpebyercst rpoMO3/iKasi annapatypa, TPaHCIOPTHPOBKA KO-
Topoi 3atpyanutessha. [TostoMy npu nosesulx anadusax onpenese-
HHsl BCeX COCTaBHHIX yaCTed CO.1eBOro COCTaBa BOJAM OGHIYHO MpPOHU3-
BOAAT YNPOLIEHHHIMHA MeTOAAaMH, XOTH W JalOUIMMH MeHbLlylo TOY-
HOCTb, 10 Ne TPeOGyLIHMH FPOMO3/IKOH aNnapaTypHl.

IMonesne anaJu3el BOAB OOBIYHO NPOH3BOASAT NPH MOMOLIH MOp-
TaTHBUBIX MOJEBHX JaGopaTOpHH, ClelHaJbHO CKOHCTPYHWPOBaHHBIX
A151 3Toi Hend. TloleBrle J1aGopaTopuH MOryT OKa3aTk BecbMa 60vIb-
liyio Nomoub NpH noaesoi paGorte. Ilpu u3yuctnu ManonccienoBan-
IibIX paiioloB Hele1ecoo6pa3Ho OTGHpaTe NOYTH Hayrajl orpomuoe
KO.IHYeCTBO MpOo6 BOJBI H OTCHJIAaTbL WX B JaGopaTopuio ANS MPOU3-
BOACTBa TOYNBIX H MOAPOGHBIX aHANU30B, KaK 3TO WHOrAA feNaercs.
Hepenko 3nauuTesibHas 4aCTb TaKHX aHANW30B OKa3biBaeTcsl COBep-
wenno Gecnonesnoii. ['opasfio uenecoob6pasnec B JanHOM Cayyae
OhICTPO MONYYHTL XapaKTEPHUCTHKY TeX WX WHbIX BOA paiioHa nyteM
TIPOM3BOJICTBA JlelleBHIX MOJEBHIX allajn30B, a 3aTeM yxe orobpaTb
ticoGXo/IMoe KonyecTso Npo6 jJisi MpOH3BOACTBA TOUYHBIX aHaJH30B
B JlaGopaTopHH.

Ouetib 60.1bIIYI0 TMOMOLEb TOJEBHIE aniajJu3bl MOryT OKasaTh B
CMbIC/Ie KOPPeKTHpOBaliUs NOJNCBRHIX HCcAeaoBandii. B atom ornowe-
HHH OHH HMeIOT OrpoMHoOe NpeHMYLIeCTBO Nepel snaGopaTOpHBIMH
ananu3amil, pesyjbTaThl KOTOPHIX OYeHb YaCTO YAaeTcs NOJYYHTb
TOJILKO NOCJE OKOHYaHWS NoJeBulX paborT.

§ 26. Vnpoutennnic MeToAb atiafud3a, Jaioliide BO3MOXKHOCTb
OrICTPO H JellleBO MOJyYaTh XHMHYECKYIO XapaKTepHCTHKY BOIbI, MO-
TYT OKa3aTk MHUAPOreosIOry 1 HHXKellepy reoaory Goabiuylo MOMOLLb
B TpaKkTHYeCKoii paboTte, H HX cJefyeT NPpUMeHATh BeCbMa LUHPOKO.
Ho nenb3s mosb30BaThCH YMpoWleHIBLIMY MeTOfaMH aHalu3a BOAM
TIPY pelleHHH TaKHX BOTMPOCOB, BHIsiCHeHHe KOTOPuiX Tpebyer 3nauu-
TeAblo Gonblueld TOYHOCTH aHaNW3a, HeXKeTH MOryT JaTh yNpolilen-
Hele Metonnl. Io pesynbTaTam ympolieHHblX MeTONOB aHalu3a He-
BO3MOXK1O CY/IUTb, HaIPHMED, 06 U3MENTEMOCTH BO BpeMeHH XHMuye-
CKOro CocTaBa BOAW TOro HIH HHOTO BOJOHCTOYHHKA B Clyyasx,
KOffia KojeGalius B COMEpXKaliuy OTAEdbHbX COCTABHBIX YacTed 3ToH
ROJbl GyAyT TaKoro e MOPAJKa, YTO U BO3MOXKHHIE OIIMOKH TipHMe-
HAeMbIX METOAOB atianu3a.

Bcerna caienyer coBepliueHHO OTYeTIHBO MpeACTaBAATb Cebe cre-
IeHb TOYNOCTH TOrO HJIH HHOrO METOAAa M YYWUTHIBATH BEJIHYHHY BO3-
MOXHOI OWKOKY anaju3a TPW pelleHdyd TOro WAW HHOFO BOTpoOCa.
B 3aBucHMocTH OT 11€06X0ANMOIl TOYHOCTH aHaN“3a JOMKib OhiTh
BHIOPaHBl U MeTOJIbl OT/eNbHBIX onpe/ieneHuil.

IV. OCHOBHBIE NOJIO)XEHHA TEOPHH AKTHBHOCTH

§ 27. Pellene HEKOTOPHX H3 paccMaTpHBaeMblX HHXKe BoOMpo-
COB, HanpuMep BOMPOCAa O COOTHOIUEHHAX MeXJy pa3/IHYHBIMU ¢op-
MaMd chaGhlX KHCAOT, HAXOAMIIAXCH B NMPHPOAHBIX BOJAX, OCHOBHI-
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BaeTCA Ha TEOpHU 3JIEKTPOMTHYeCKOof Auccouuauuu. Ilpupoaibie
BOAH! NPeAcTaBIAIOT co6oft pacTBOPHl CHJIBHHIX JIEKTPOSIUTOB, U NPH-
MeleHHe K HHM TEOPHH TEKTPOJSUMTHYECKOH OHMCcouHaunwu Appenuyca
B ee KJacCHYeCKOH (hopMe 4acTo NPHBOJMT K 3HAUMTCIALHBIM OILHG-
kxav. Boaee npaBuibHble pe3sysbTaThl MOXHO NOJYYHTb, NOJIb3YACH
Teopkel akTHBHOCTH. BBHAY 3TOro HanoMHHM BKpaTLe OCHOBHbLIE BHI-
BOIHI 3TOH TeopHH.

CorJ1acHo KJ1aCCHYECKOH TEOPHH IeKTPOSIMTHYECKOH AHCCOLMaLMu
CHsbHbIE 3JEKTPOJUTH OTJIHYAOTCA OT CllafhiXx 6osiee BHICOKOH cre-
nenblo Honusauuu. OaHaKo No Mepe HaKoNJeHHA IKCNEepUMEHTa bHBIX
AauNbIX CTaHOBHJIOCH Bce GoJiee ACHBIM, YTO pa3.JuyHe CBOHCTB pac-
TBOPOB CHJIbHHIX M CJAa0BIX 3J1eKTPOJMTOB He MOXeT GbiTh CBeleHo
TONbKO K Pa3/HyHOil CTenelH HONW3aLMHK 1[aXOAAIUHXCA B pacTBOpe
3JIeKTPOJIMTOB — OHO Fopasfo Miy6xke.

Hayuenune, nanpuvep, 3J1eKTPONpOBOAHOCTH PaCTBOPOB CHJBHBIX
3JEKTPOJHTOB 110Ka3an0, 4TO H3MeHeHHe HX 3KBHBaJeHTHOH 3jeKTpo-
NPOBOAHOCTH NPU U3IMEHEHWM KOHUEHTpaLHH COBepilieHHO He corvia-
CyeTca € KacCHYeckol TeopHel 3TeKTPOSIUTHYECKOH AHCCOLHALHH.
Cor1acHo 3TOH TEOPHN MeXIY IKBHBAJIEHTHOMH 3J1eKTPONpPOBOAHOCTHIO
L, nNpu KOHUEHTPauuH 3ekTposuTa C, 3KBHBAJIEHTHOI 3JMeKTponpo-
BOJIHOCTBIO NpH GecKkoHeuloM pa3baBieHHH Ay, H CTeleHbI0 HOHH3a-
LMW o JOJKHO CYINECTBOBAThH Cjaedylollee COOTHoiLeHHWe:

LS
a = —c .
I.':’o

BuipaskaeM naJiee KOHCTAHTY HOHH3alKMK Yyepes cTelellb HOHH3ALMH:

K=_cC.

l—a

HackoJbKo BEJIHKO HecOOTBeTCTBHE 3TOFO BHIBOAA € IKCllepUMeH-
TaJbHBIMK jLaHHbIMH, TIOKa3pBaeT Tab1. 3, B KOTOpoil NpHBeaeHsl 3na-
YeHHs %, BblYHCeHlble N0 iekTpolipooaHocTH pactBopoB KCl pas-
JIHUNOH KOHUENTpauuu, U 3HadeHna K, BHYHCJCHHBIE NO YKa3aHHOH
sbliie ¢opmy.te. [Tpu u3veHenwn KohueHTpaunu pactBopa or 1073-n.
8o 1,0-n. 3nauenne K Bce Bpemsi n3MeHsieTcd, NpuyeM Ioc.aejHee
3nayeHue oT.IHyaercs oT nepeoro GoJlee yem B 50 pas.

Tabanna 3
Honusanua KC! napu vemneparype 18°

Kouueurpaina pacrropa KCI

107 %0 i 107 1 | 107 15- 107w 1,000

3uagemme a. . . .. .. .| 0979 0,942 0,862 0,788 0,756
Suavenne K. . . . . .. .| 0046 0,152 0,536 1,46 2,34
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Cronp Xe Gonbluve HECORNAacHA C BHIBOZAMH KJAacCHYecKoi Teo-
pav  oGHAPYXKUBAIOTCA NPH KpUOCKoNuYeckux ' u 36ynuocKomuye-
CKHX ? ucc/lelOBaHUSIX PACTBOPOB CHABHBIX 3JeKTponutoB. Pasnuune
B MOBefleHuH CHJAbHRIX W CJAAGHX 3/MeKTPOJNUTOB BhICTYNaeT oYelb OT-
YeTAUBO TaKXKe NPU HU3yYeHWw SJNeKTPONPOBOAHOCTH PACTBOPOB B
CHJILHBIX 3JIeKTPHUYeCKuX Monsx.

HecMoTpsi Ha orpomHblii (akrHYeckuil Marepuan, HeT HH 0iHOrO
¢axra, A0oKa3blBaOIEr0 HallHUHe HeHOHH3UPOBAHHLIX MOJIEKY B pa3-
6aB/leHHHX PacTBOpPAaX CHJbHLIX 3JeKTpoiutoB. HaoGopor, uwmeio-
IHecs aKcMepHMeHTalbHbe AaHHble YKA3HBAIOT HA MOJHYIO HOHH3A-
LUIO 3JeKTPOJUTOB B 3TUX pactBopax. Ha6nioaeHHe, Hanpumep, olTu-
YeCKUX CBOMACTB pAaCTBOPOB CHJBHHX  3JeKTPOAWTOB, HMEIOLHX
OKPAacKy, nokasbiBaer, 4YTo 3TH CBOMCTBA 3aBHUCAT
. OT aHaJHTHYeCKONl KOHUEHTPAuHUW oKpalleHHoro
HOHa, T. €. OT KOHLEeHTPaUWH, COOTBETCTBYIOLLEH
[oNHoN# HOHH3AUHK 3IEKTPOIHTA.

K TtakoMmy ke BHIBOZY MPUBOAAT H TeopeTHYe-
CKHe cooGpaxkeHus. PeHTreHocKonwyeckne HCCle-
LOBAaluA KpuUcTalJoB TBePAHX conel IOKashl-
BAIOT, YTO pelIeTKH KPHCTAJI0B NMOCTpoeHH He U3

o-uonw TA0p2 MOJleKyJl, @ W3 OTAebHHX HoHoB. Tak, Hanpumep,
O=koNbt HEMPUR B KpUCTalnaX XJAOPHCTOTO HATpus, WMeEIomKUX
Puc. 1. Crpoenne opmy Ky6a, uoHH HATPHUS W HOHH XJopa pac-
kpucransa NaCl nosioXeHbl TaK, Kak nokasano na psc. 1. Honu

UATPHS W HOHBI XJOpa pacrnonaraioTcs B Y3Jaax
KPHCTANNWYECKON pelleTKH H yepedyloTcss MexXay coGoit. Kamawtii
HOH HATPHA OKPYKCH LICCTBIO MOHAMH XA0pa, a Kakawifl Hoii x.Jopa
OKpyKell COOTBETCTBEHHO LleCTbi0 HoHamMH HaTpua. Ilpd pacrsope-
HUW KpuUCTalla XJOPUCTOrO HATPUS B BOAE CHJBI NPUTIKEHHA Me-
KAy woHdaMH oc.’1abeBalor.

Mo 3akony Kynona cuna npurskenns F Mexay asymsa 3aps-
JKeHHBIMH YacTHUAMH INpsMO INpornopuHoHaNbHa NPoOU3BeAeHII0 WX
3apsiaoB €;+e; W OOPATHO MpoMOPHHOHANbHA MPOW3BEZEHHIO KBai-
paTta paccToslus MeXAy YacTHHAMH Ha AWINEeKTPHYECKYIO MOCTOsIH-
Hywo cpeanl r’e. Takum o6pa3om

F=:9_%,
ers

Iuanekrpuueckas nocrosiHias BoAu pasua 81, T. e. cuna npura-
JKeHWsl MeXay AByMs 3apsKeHHBIMH yYacTHuaMud B Boje B 8l pa3s
MeHbllle, YeM B nycrore. Ecau paccrosiine Mexay NpOTHBOINOJIO0XKHO
3apsKelHbIMA HOHAMH B Boje OyZeT Takoe e, Kak U B Kpucraliie
COJH, TO CHJIA MPUTAXKEHUS MeXAY 3TUMH HoHAMH B BOAe AOMXKHA
O6niTe B 81 pas meHblle, yem B KpucraJane. Ecad B Kpucraanax WoHel

! Kpuockonus — MeToA onpefeneuuss MOAEKYASIPHOTO Beca PacTBOPEHHOTO
BelllecTBa MO MOHWXKEHHIO TeMnepaTyph 3aMep3aHMA pacTBOpa.

2 D6ynHOCKONUT — MeTOn Onpelenenns MOJCKYASPIOrO Beca PacTBOPettioro
BeulecTBa MO MOBHIUIEHHIO TEMNEPAaTYPH KHMEHHS PacTsopa.
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He CBfi3aHbl B MOJICKYJIbl, a CYLICCTBYIOT Pa3lensHO, To Tem GoJiee
HeT OCHOBaHHH Mpednofarath, 4To B BOAe OHH GyAyT CBA3aHH B
BHAC MOJEKyJ.

Ykasanibie Boiuic akTH H TeopeTHyeckde cooGpaxellds 3acTa-
BHJIH NPCANOJOXKHTb, YTO MPHYHIIE, 0OYyCJHOBAHBAIOLIHE CBONCTBA H
NOBC/ICHHE CHABIBIX H CJaGhiX 3JCKTPONHTOB, MPHIUHIOHANBHO pas-
JIHYHKL.

§ 28. B ocHoBe coBpeMeHHOHl TEOPHH AKTHBIOCTH JCKAT che-
Ryiolilde MOJIOXKCHHA: CHblIBIC 3JEKTPOJAHTHL B pa3GaBlieHHHIX pac-
TBOPAaX HOHH3HDPOBaHHl MOJHOCTHbIO. McHblas XKe, HampHMep, 3KBU-
BaJicliTiias 3JCKTPOIIPOBOAHOCTb PACTBOPOB CHJbLHBIX 3JCKTPOAHTOB
npud Kakoil-THGo KokueHTpauud C HO CpaBICIHIO C IKBHBAJCHTIION
3JICKTPOAPOBOAHOCTbIO MpH OccKOHEYHOM pPAa36aBjeHHH OGBACHAETCS
He NaJHYHEM IICHOHWU3HPOBAIIHBIX MOJEKYJ, a 3JCKTDOCTATHYCCKHM
B3auVO/ICHICTRHCM HOHOB MexXay coboit M ¢ gunoasmi Boasl. Benen-
CTBHC 3TOTO B3aHMOAEHCTBHA yMellblUiaeTcs MOABHXXHOCTL HOHOB B
pacTsope, a c/icAOBATEIbHO H 3KBHBAJCHTHAA 3JICKTPOMNPOBOIAHOCTD.

STHM 3/ICKTPOCTATHYCCK!UM B3aHMoACHCTBHCM HOHOB MeXKay coGofi
H C AUIOAAMH BOOb OGBACHAIOTCA H ApYrHe OCOGCHHOCTH MoB2jelius
pPaciBopoB CHJABHBIX 3JCKTPOAHTOB. UcM BHILIC KOHUCITpPALHA HONOB
B pacTtsope, Tem GoJbliic BAHAHHC ICKTPHUYCCKUX NoJel, co3naBac-
MBIX 3THMH HOHAMH B PACTBOpC, H TCM MCHBING HOABHXXHOCTbL HOMOB.
Ipi u3yuethd csoficTs pacTBOpPOB 3JICKTPONHTOB HYXKHO YYHTHIBATD,
COr/1aCHO TCOPHH AaKTHBHOCTH, He allaJHTHYECKHe (moiHbe)
KOIUEHTPALHH HOHOB, @ HX AaKTHBHB € KOHIEITPalWHH, HIU
Tak 11a3blBaeMblc aKTHBHOCTH.

Tlpu GeckoHeutioM pa3BGasiacHHH pacTBOpa NICKTPOCTATHYCCKOE
BJIHAIINC HOHOB MPaKTHYCCKH OTCYTCTBYCT, NO3TOMY aKTHBHOCTb HONA
PaBHA €ro aHAJHTHYCCKOM KOHUCHTpauud. Bo Bcex ocTadbiiblx cay-
yagX aKTHBIIOCTb HOlla PaBlla €ro KOIIUCHTPAUHH, YMHOXEHHOH Ha
Ko3(p¢puLHeHT, Ha3biBaeMblt KoadppHUHEeHTOM AKTHBHO-
cTH. KosdbPHUHCHT aKTHBIOCTH NoOKa3bBaeT CcTe-
MciibOTKAOHCHHA 3JCKTPOJNHTA OT HAcaJbHOTO NO-
BCACHHSA 3TOro 3JCKTpoJAHTa B 6CECKOHECYHO pas-
6aBJACHHOM pacTBoOpe.

§ 29. Tlycte B pacTBOpe HMeECTCA pABHOBECHC

M 4-A" & MA.

Tpuaaras K aToMy o6paTHMOMy Mpoueccy 3akoH AcilcTBHs Macc,
HYXHO YYHTHBaTb HE MOJEeKYyJNApHBIC KOHUWEHTPAUHH
yYacTBYIOUIHX B PEaKUUH HOHOB H MOJICKYJ, a HX aKTHBHOCTH:
[M'}fy» [A')fy, v [MA]fy,, rae fy.. fi 8 fyy, —Ko3dduuuentsi
AKTHBHOCTH COOTBETCTBYIOLUIHX HOHOB M MOJEKyJ.

KoHcTaHTa paBlioBecHs Ids XaHHON peakuuu Oyler HMeTb BHX

M1 (M) S e | [M)[AY]
(MAT /s Jua IMA] °
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SneKkTpocTaTHYecKoe BJWSHWE HOIIOB Ha HEHOHW3WPOBaHHBIE MO-
JIeKy bl HeBenKo, No3ToMy Koa((PHUHEHTH aKTHBHOCTH HEHOHW3HDPO-
BallHBIX MoJleKyJ oOGBlMHO TPHHWMAIOT paBHuIvK eaultdue. ITonaras
B paccMaTpuBaeMoM cayuae fy, =1, moayunm

— [M'] [AY)
K=fu - fv - Tt

Tarwe KoHcTaHTH HOHHM3aLWH, BKIouaollHe KoddduurenTs akTUB-
HocTell, Ha3HBAlOT WHOrIAa TEPMOAHWHHAMHUECKHMH KOH-
CTAaHTaAaMH HOHH3AaUHWHW B OTAHUHE OT KOHUEN TP alLHoH-
HbH X KOHCTaHT, He cogepXalux 3THx Koa(pduumelTon.

ITpu OGeckolleyHoM pa3GaBjeHHH pacTBopa 3JICKTPOCTATHUCCKOE
B3anvoJedcTBHEe MeXIy HOHaMu 3HauWTelbHO oc1aGeBaer W Ko3pdu-
IUHeHTH aKTHBHOCTeH mnpHGAWKaloTcs K eauHule. TouHo Tak XKe
MOXHO CUHTaTb Ko3(p¢HUHMCHTH aKTHBHOCTEH MpHONH3WBLUWMHCH K
edWHWlIE W B pacTBOpax CJa6hiX 3JEKTPOAHTOB HeGoJbllof KOllLCH-
TPalLHH, TaK KaK 3/1IeKTPOCTaTHUECKOe B3aWMOJeHCTBHE MeXdy HOollaMH
B TaKWX pacTBopax He3HauuTedbHo. B aTux cayuasx npousmedeHwe
Sy + fo, PaBHO eduHWlle ¥ KOHCTAHTAa WOHH3allWH MPHIIHMAET TOT Xe
BHJ, B KOTODOM Mbl ee MoJyyacM, MpHMelssl KJAAcCHYCCKYI0 TCOPHIO
3JIChTPOJNHTHYECKO#l AHCCOLHALIHN:

_ IM][A]
K—_[MA o

Bo Bcex ocTa/bHBIX Cyuasix AO/MKeH YUHTHIBATBCA MIIOKHTEIb
fy-"f\, - Ecu, nanpuvep, k paszGapneiidioMy pacrsopy ciaGoro aJjek-
TpOAUTa MPHUOABHTL CHABLHHIH 3JEKTPOJHT, TO, HE3aBHCHMO OT TOlO,
WMeeT JIH oH oOILHI HOH ¢ 3THM CJIabblv JIEKTPOJIHTOM WJIH 1le HMeerT,
ko3t duureHTH akTUBliocTel f, W f,,6yAYT OTIHUHB OT EMUHLB K
AIpH pacueTax Mo KOHCTaHTe HOHW3allMH yXKe HeoGXOAWMO YUHTHIBATH
MHOXuTens fy. - f,, -

§ 30. C Toukw 3peHHS TeOopHWH aKTHBHOCTH MpoW3Bejgeline
PacTBOpPHMOCTH TakXKe npeacTan/sieT coboH He mpou3peleline
KOlIIleHTpallHil WOHOB [JAHHOrO BeleCcTBa B HAaCHIEHHOM pacTBope,
anpouH3BeneHHe aKTHBHoOCTe# 3THXx woHoB. JIiia Be-
wectsa MA npousBeneHHe PacTBOPUMOCTH

11P = fi [M'] fu [A'].

B atom npousseneHww MHoXutens fy *f,, MOXHO NMPHHATb pab-
HBEIM e[HHWIE TOJBKO B TOM CJyuae, ecld PacTBOPHMOCTh BellecTBa
MA oueHb Maja W, KpoMe TOTO, PacTBOpP HE CONEPKHT 3aMETHHIX KO-
JIMUECTB MOCTOPOHHMX 3JeKTpoauToB. Eciu ke pacrBopuMocTh AaH-
HOTO BelllecTBA JAOBOJABHO 3HauWTelbHa, TO JAonyuielide, UTO
Sy '\, =1, MoxXer noBecTH Npy pacuerax K 3HaYHTENBbHLIM OLIHGKaM

HdaXe B clyuae, eC/IH PaCTBOP H He CONEPKHT NMOCTOPOHHHX 3JeKTpPO-
Jurton. Uem Gosblile (0 H3BECTHOTO NMpeesa) obilas KOHUEHTPauUus
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HOHOB B PacCiBOpe, BKJIOYAA TaKXKe WOHB, KOTOPBIE JlaeT paccMaTpu-
BacMoC BCLICCTBO, TeM OoOJbllic TPH MPOYHX PaBHBIX YCAOBUSX OTAH-
YAIOTCA OT CAWHHLbLL KO3((PHUUUCHTE aKTHBHOCTCH WOHOB.

§ 3l. Beaunuuna koadduuucHTa aKTHBHOCTH Ni0GOro HOHa 3aBu-
CHUT, C OAHOM CTOPOHBI, OT BAJICHTHOCTH /IAHHOTO HOHa, C JIpyro# —
OT BAJICHTHOCTH W KOHLUCHTPAUMH BCCX HOHOB, HAXOASIIMXCHA B flaH-
HOM pactBopc. YUcM BhIiC BAJNICHTHOCTb WOHA, TeM Godibilice BAUSIHUE
OKa3blBAalOT HAa Cro AKTUBHOCTb JPYTHC HOHB!, HaXoJSILKCCH B pac-
TBOPC, U TeM OOubilice BAHAHUC OKA3bIBAaCT OH CaM Ha JIPYTHC HOHHI.

CymmapHblit 3ppeKT BAUAHUSA BCCX WOHOB, HAXOASILUMXCS B pac-
TBOPC, HAa AKTHUBHOCTb KaKOro-auGo HOHa MOXHO nNPUOJAHKEHHO
OXapaKTcpH3oBaTh TaK Ha3blBacMOil HWOHHONK cuno#f pac-
TBopa . JIngd BbIYUCACHUA HOHHOH CWJIB PacTBOpPAa HYKHO YMHO-
JKHTb MOASIPHYIO KOHLCHTPAUHWIO KaXj0ro HOHa, cojcpaKauierocss B
JIaHHOM pacTBOPc, Ha KpajpaT BaJCHTHOCTH 3TOrOo HOHa, BCC 3TH
MPOH3BC/ACHHSA CJAOXUTb W Pa3/iCAUTb MONONaM:

p_clz;'+czz§+...+c,,z;-’,

2 b
ric C,, C, ..., C,— MOJAPHHE KOHUCHTPaLUH HOHOB;
Z,, Zy ..., Zy— CcOOTBETCTBYIOINE BAJEHTHOCTH 3TUX WOHOR.

MOXHO TPHHATb, YTO Pa3jHUYHLIC PAcTBOPH C ONIHOH W TO#l Ke
HOHHOH CHIOA OKa3biBAKOT O;IMHAKOBOC BJHSHHC Ha aKTHBHOCTb BCCX
HOHOB, HMCIOIIMX OJIMHAKOBYIO BAaJICHTHOCTb, T. C. K03 (dUUHUCHTH
aKTHUBHOCTCH Pa3/UYHbLIX HOHOB C O/IMHAKOBOH BaJICHTHOCTbIO OyayT
B TAKUX PacTBOpax PapHHL.

Ha ocHOBaHHH CAOXKHBIX MaTCMATHYCCKHX PacUYCTOB BBIBEICHH
hopMyABl AN BHIYUCJACHUA KO3((PULHCHTOB aKTHBHOCTH HOHOB B 3a-
BHCUMOCTH OT HWOHHOH CuJHl pacTBopa. ITH (OPMYJH OYCHb rpo-
MO3/IKH, OHH YYHTHIBAIOT Pa3sMcphl HOHA, CTO BAJACHTHOCTb W BHICAJIH-
Baicuee AcHCTBHC SJCKTPOAUTOB, COACPXKAIUUMXCA B pacTsope. B To
Xe BpeMsS pacucThl mo 3TUM (opMyJlaM, KaK MOKasblBacT MPAKTHKA,
HC JIalOT YMOBJACTBOPHUTC/ABHBEIX pe3ydbTaTos !

BooOuie clicayeT OTMCTHTb, YTO PacycThl, OCHOBAHHHIC Ha TCOPHH
aKTUBHOCTH, B OGOJIbLIUHCTBC CJYyYyacs JalOT BO3MOXKHOCTb MOJYYHTH
TOJMbKO MPUGAHXKCHHBIC pesy/bTaThl. TO, B YaCTHOCTH, HalsioaacTes
IO OTHOUICHUIO K TAaKUM CJIOXKHBIM pacTBopaM, KaK MpHPOJHbIC BOJBI,
oTauYalomuecs: GoNbilinM pasHooGpa3zueM Kak Mo BeJHUYHHC, TaK W To
Xapakrepy MHUHCPalU3auuH.

3T0 0OOGCTOATCABCTBO, KOHCYHO, He SMBASIETCS OCHOBAaHUCM JJA
TOro, YToOH OTKAa3aThCA OT PAacycTOB, OCHOBAHHBLIX Ha TCOPHW aKTUB-
HocTH. COBCPILICHHO HCCOMHCHHO, 4TO PacycTh, OCHOBAaHHBIC Ha 3ToM
TeopHH, XOTA U He OyAyT OTAHYaTbCA GoMbioi TOYHOCTHIO, 110 BCE XKe
LaayT ropasfo 6ojice MPaBH/bHBIE OTBETHl Ha T€ WKW HHBIC BOMPOCH,
YycM pacyeThl, OCHOBaHHble Ha KJAaCCHYCCKOH TCOPHUHM SNCKTPONUTH-

' B cBA3H C 3THM @OpH pacyerax nNOJAB3YIOTCA O6nuHO Ko3hdHUHeHTaMH
AKTHBHOCTH, HafileHRKIMH SKCNEPHMEHTANbHO.
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gecko#t auccounaund. HyXHO TONBKO KPHTHYECKH OTHOCHTBC K
pesy/bTaTaM BHIYHCJICHHH H HE OCIIOBBIBATH HA HHX BHIBOAOB, Tpe-
OywtilliX 60/bilo#i TOYHOCTH pacyeToB, KaK 3TO WHOTAA, K coXKaJje-
nyio, neiaercs. Jlns OpHEHTHPOBOUHBIX PacYCTOB NPHMEHHTEIHHO
& pacrtBopaM ¢ HoHuoit cuioii or 0,001 mo 0,1 MoxHo pekoMeHmO-
BaTbh NOJIL30BATLCSA CPEAHWMHK KO3p(HUKEHTAVIH aKTHBHOCTH, yKasali-
My B8 Ta6a. 4.

Ta6auna 4

Cpentine 3HayeHHs K03PDHLUHEeHTOB aKTHBHOCTH f

Howian cuaa I |
, PACTEOPOR # 1 o ! 0001 | 0005 ; 001 | 005 | o
Xapakrepu- I |
CTUKA HOWMONR

' v
OanoBacuTIBIE HOMM I 0,96 0,92 0,89 0,81 0,78
JIBy XBAICHTHWC 1O 0,86 0,72 0,63 0,44 0,33
Tpexsaacutinie HoMibe I 0,73 0,51 0,39 0,15 0,08
1 i
§ 32. PaccunraeM npuMepliylo  MHHEPanM3auuio  NpHPOMHOM

BO/IH, OoTBeYalollyio HoHHo#t chne # = 0,1. CoraacHo § 8, vuuepanu-
3alKst oGbIYHBIX NPHPOAHBIX BOJ Yallle BCEro CKAANLIBAETCS B OCHOB-
oM u3 cemu nouos: K', Na“, Ca’*, Mg'", CI, SO; u HCOj. Kow-
GHHEPYST 3TH HOHBL B COJIH, MOXHO NOJYYHTb 12 pasnnuHbX co.iei:
K:SO,, NaCl, Ca(HCO;3)2 1 T. I

Haiinem kouueurtpaumio, Hanprmep Ko.SO,, orsevaioulyio HoHHO#R
cuie p=0,1. Tlycts uHckoMasn xouuentpauns K.SO, paBHa X m2/a.
Buipakas oty KOuUCUTPAUHIC D rpaMM MoOJAaX ua ! anTp, noayuum

X
[K,SO,] = 1000- 174,25 °

TMpuunman pas cepHokuciioro Kaaust o= 1 (cornacHo § 28 cuu-
TaeM, YTO COMH HOHH3MPYIOT B pacTsope Ha 100%), nveem

i 2X . - ;. -
(KT = 100517735+ [501) = Too- 7725 -

Ecau wonuast cuna artoro pacreopa p=0,1, To cornacio § 31
uMeeM
2x - 12 X2

1000- 174,25  1000- 174,25
+=01= 5 ’

otkyna X = 5808 me/a.

Haitnem ananornuto xouueurpauuio NaCl, orpeuaiomtyio HoHHOR
cuie pacrsopa = 0,1. Tlycte nckomas kouuentpauns NaCl pasHa
Y me/a.

Bripaxast 9Ty KOHLUEHTPAUHIO B 2-M/4, MOJAYYHM

Y
[NaCl] = 155575825 »
32



oTKyHna cjenyer

o Eres Y
C.ez10BaTelLHO,
y.1? i y.12
1000 - 58,45 1000 - 58,45
p= 0,] - 5] ’

oTkyaa Y = 5845 me/a.
Auanornyno ans Ca(HCOs), nonyunm

z.93 " 2z.12
1000- 162,12 ' 1000. 162,12
2 ’

p.::(),l.—_-

otkyia Z = 5404 me/a.

Ecan ans Bcex coneil, KOTOpbie MOXKHO MOJNY4YHTH, KOMOHHHPYS
Mexay €o6oit yKasalllibie Bhille CeMb HOHOB, BBIYHCIHTH KOIILEHTpa-
UMK, OTBeYalollHe HOHHOW cHJe pactBopa ¥ = 0,1, u B3sTb cpenuee
3HayeHHe, TO OHO Hodyyaetca pasubiM 5700 m2/a. WouHoit cune pac-
tBopa ¥ = 0,001 orBeyaer, creg0BaTEJdbHO, CpeIHSIsT KOHUEHTPALHs
57 m2/a. Takum o6pa3oM, HHTepBaJ HOHHOM CHJAHL PacTtBopa oT 0,001
po 0,1, nas xoroporo B TaGa. 4 gaHbi Kod3pPHUHEHTHI aKTHBHOCTH
HOHOB, OXBaThiBaeT BOALI C MHHepajlu3alHedi B cpeaHeM [0
5700 m2/a (Boawl ¢ MHHepaausauueéi mexee 50 Me/a BCTpevaloTCs
oueHb peaxo). K BogaM ¢ oueHb BHICOKOH MuHepannsauuedi oOblYHbIe
NpHEMH PacyeToB € HCHOJIb3OBaHHEM CpeaHHX KOIhQHUHEHTOB aK-
THBHOCTH He MpPHMEHHMBH.

V. HOHHOE NPOMU3BEAEHHE H PEAKLHA BOAbI

§ 33. Boma HOHH3HpYyeT COIJIACHO YpaBHEHHIO
H,0 == H' 4 OH".
Ha ocxoBauHi 3akoHa aeficTBHsI MacC HMeeM
(H] [OH'[
(H,0]

Crenedb HOHH3aLUKH Boal oveHb Mana. Ilpu Temnepartype 22°
cTereHb HOHH3AUMH Boakl cocraeiasier Bcero 0,00000018%. Takum
oGpa3om, H3 oOblLero KoJHyecTsa &%=55,51 2-M0a, cogepxa-

WHXCS B 1 4 BOAR, TOJBKO &5‘—0’00— 00000018 _ 0,0000001 = 107 2-m0a

HaXOAHTCA B BHIe HOHOB, BCS e OCTajbHAsA BORA GyAeT HaXOMHThCH
B BHIe HEHOHH3HPOBAHHHX MoOJNeKyJ. B cooTBeTCTBHH C 3THMH UHP-
paMH ypasHeHue (1) npumer Buz

10-7.10~7
e K @
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Tlpu uaMeHeHnu KoHueHTpauuu uoHoB H' wuau nonos OH’ cre-
nellb HOHH3auUUH BOABI OYAET COOTBETCTBEHHO H3MEHSITHCS, HO KOH-
uelTpauns HeHOHH3HPOBAHHBIX MO/MEKY/ GyfAer NpH 3TOM OCTaBaThCs
HPSKTHYECKH NOCTOSIHIION.

YMeHnbluas, HallpuMep, cTeneHb WoHusauuu BoAsl B 100000 pas
3a cyer npubaBieHns KUCIAOTH (HeficTBre oaHouMetiHoro woHa H'),
MBI ToayyuM Jonoduuredsito ~ 0,0000001 2-mos HenoHH3HpOBaHIIBIX
MosieKya BoAu. Tlpu 3TOM KOHuUEHTpauus HeHOIM3HPOBAHHBIX MoJe-
Kyn Oymer paBHa 55,5100001 2-mo02 Bmecro 535,5100000, T. e. mpak-
THYECKH OHA He n3MeHuTCA. CremeHb HOHW3aUMH BOJALI MOXET TaKkKe
3HauyuTeNbI!0 BO3PACTH, HallpuiMep, 3a cyer CBA3bBaHua Houos H’
(nnu OH’) B mpouecce ruApoinsa coneit. Omiako O4eBHAHO, 4TO H
B 3TOM CJlyuyae KOlllleHTpauusa HeHOHN3UPOBSHHBIX MOJeKya He Oynert
NPaKTHYECKH VMeHbLIAThCA AaXe NPH YBeliuuelluw crenelty #oliuaa-
{IHH BOAH B COTHH THICSIY pa3.

Ha ociioBaH#n H3N0XKeITHOTO MOXKIIO CUMTATh, YTO B ypaBHelHH
(1) 3namenarean Apo6u, 1. e. [H;0), ssnserca nocrosutoin Beanyu-
HOH, paBHO#t 55,51. B cBf3# c 3THM ypaBHeHHe MpHMeT BHA

[HT{OH'] = K- @

ITO NOCTOAHIIOR NpOH3BelleHHe HA3HBAIOT HOHIIBIM NP OH3-
BefneHueM BOaH. [lpn Temneparype 22° sHaueune K, = 10714,

§ 34. Uucno noHoB H', o6pasysolliuxcsi nNpH HOHU3AUAH BOAHL,
pasHo yuc.ay Honos OH’, nosroMy maast uuctoil Boakl, He comepKalled
PacTBOPSHHBIX BELLECTB,

[K1=[oH[=V10"" =10"".

Bcaeacteue papeHcrBa Kouuentpaunu woHoB H' u OH’ yucrasn
BOZa HMeeT HefiTpalbHYIO0 peakuuiw. M3 ckasauHoro Bbluie sCHO, YTO
nasa ao6oit npupoalioil BoJkl, Kak # BooOIIC AJ5 1060ro pacTeopa,
HOHHOe Npou3BelcHHe BOAHN Npu galnoik teMmne:
patrype ABAsIeTCHA NOCTOAHHON BeanuunHoi. Oauako
kouueHtpaunu H™ u OH’ Bceraa paBinl Mexay co6oit ToabKo mas
qiCTOH BOAM, & B BOAE, CoACpXKalled pacTBOpeHiible BelllecTBa, Ta-
Koro pageictBa oCHUIt0 He Habil0ZaeTca W peakuus BOABI yXKe He
AB.IAETCA CTPOro IlefiTpasbHon.

Ouesunno, uto ecnu [H'] > [OH’], To peakuust Boast Gyaer Kuc-
ao#t, npu [H']<[OH’] peakuua wenounas. B uensx ynpoiuenns
KOHIIEHTPaUMH# HOHOB BOAOPOAA NPHHATO BHpa)kaTb (no npexio-
XKeHuio 3epeHCeHa) He B BHIe YHCEN C OTpHuaTe.IbHHIM NOKasateJeM,
a B BHge UX JaorapuMos, B3fATHX C o6paTtHHIM 3HaKOM. JtH Jora-
prdMu o6oanavaior 3HakoM pH mas konuentpaunn H' w 3naukom
pOH nns kouuenrpaunn OH’. Takum o6pasom

pH=--!g[H’] n pOH =—Ig[OH’].
Ecau, Hanpumep, [H']=10"%, 1o pH =5 u 1. 1. OuesuaHo, 4ro
yeMm GoJplue Gymer KoHueHTpauust HOHoB H', teM MeHbllie 3HayeHwe
3t



pH, u HaoGopor. B cooTBeTcTBHH ¢ YKa3saHHHMH OCO3HaYeHHAMH,
BMECTO HOHHOI'O NpOM3BeleHHS BOAK MOXHO HAMHCaTh:

pH+4pOH = —Ig [H'] —1g [OH'] = —Ig K. @

Jna Temneparypu 22°, HanpuMep, 6yaeM HMeTb
pH+ pOH = —1g 107" =14,

Tpu pasencrBe konuenrpapuit H' m OH’ (uelitpanbhas peak-
uusa) nonyuyuMm pH=7 u pOH =7. Takum o6pasom, ana = 22°
OyneM HMeTb:

pH <7 < pOH — peakunsa kucaas,
pH = 7 = pOH — peakuus Hefirpansuas,
pH > 7 > pOH — peakuus menoyxas.

OO6bi4Ho 151 XapaKTepHCTHKH COOTHOLUEHHA KOHUEHTpauuil B
soze woros H' u OH’ yka3uiBaioT TonbKO 3HayeHHe pH, uMes B Buay,
Y10 3Havenne pOH MoOXKHO cpa3y BHYHCJIHTH MO pPa3HOCTH
pOH = 14 — pH. Opnako 3to cnpaBen1HBO, CTPOro rosopsi, TONBKO
aaa [ =22° Tak KaK CTelleHb HOHH3 A HH, a CIeAOBATEILHO
M HOHHOC NpOH3BefeHHe BOAK H3IMEHAIOTCHA C TeMNepaTy-
po#i.

B ta6a. 5 ykasaHel 3HauewHs K, ANA pasIuuiibiX TeMmeparyp.
B sroii e taGaxue Aanbi coorBercTBYIOWMMe 3Havenus pH pas cay-
yas, Korga pH = pOH, 1. e. Korna Bosa HMeeT HelTpaibHYI0 peak-
uuto. M3 rabanuel BHaHO, yTO 3Hauenus pH, orBewarowue HelitpaJb-
HO#t peakiuuH BOAH B Ipemesax TeMMepaTyph oT 5 mo 30°, 3Haum-
TedbHO u3Mehsiorcsa. Ilpu f=15° umeem K, =021-107", orkyna
pH-+ pOH = —1Ig (0,21.1074) = 14,68, 1. e. HefiTpanbHasA peak-
uusa Oymer npH pH=l‘§2‘—8 =7,34. Tlpu ¢=230° Kak BHAHO H3
Tabauus, HefirpaibHofi peakuuyt Gymer Y»Ke OTBeYaTh 3HayeHHe
pH =6,87. 3a crangapTHyio TeMhepaTypy NpH SKCHepHMEHTaJbHBIX

onpexesennsx pH vame Bcero npunumaior 18°. Tlpwu aroit reMnepa-
Type ycJjopHeM HefrpalbHocTH Oymer pH = 7,07,

Ta6auya 5
HoxHoe NPOH3BEACHHE BOABI npH PasaHYHBIX Teunepa‘rypax

Temne- pH npu Temne- H nmpu
parypa K, pH = pOH | parypa K, pIPI = pOH

5° 021.10"4 7.3 20° 0,86. 101 7.04

10° 0,36. 1071 7,23 2 1,00 1074 7,00

15° 058.10"1 7.12 250 1.27.10" 6,95

18° 0,74-10~4 707 30° 1,89.1074 6,87




§ 35. laa pasaHuHBIX MOACYETOB, CBA3AHHBIX C HOHHBIMH PaBHO-
BECHAMH, NPHXOAHTCA NOJAb30OBATLCA He KOHLeHTpauueir uoHos H',
a ux axrusHocteio ([H']f.). [Tpu cywmecrsytomux Meropax aHanusa
BOJ TakXKe OMpele]sieTcs He KOHUeHTpauus Hovos H', a ux akrus-
Hoctb H cHMBOJ pH PpaxTHUecKH O3HavaeT OTpHLa-
TeJdbHblfi JoTapudM aKTHBHOCTH HOHoB H', 1. e

pH=—Ig ((H'] fu) =—1g [H'] —Ig fu

Has cna6o MHHepa/iH30BaHHOM BOIBI MOXHO, KaK MBI [e’aJiH
BHiLlIe, He YYHTHBaTb KO3(PQHUHEHTH aKTHBHOCTH, TaK KaK OHH
6JH3KH K elHHHIE, H TNMPHPABHHBATh AKTHBHOCTH HOHOB K HX KOH-
HeHTpauHaM. [aa BOJ, HMEIOIHX 3HAYHTEIbHYIO MHHepaJH3alHIo,
OTOXK/ICCTBJIEHHE AKTHBHOCTE!l C KOHLEHTPALHSAMH MOXeT NOBECTH
K 3aMerHHM olmnOKaM, TaK KaK KO3()QHIHEHTH aKTHBHOCTH 3[eChb
6yAyT 3HAYHTETLHO OTJIHYATHCA OT efHHHUB (cM. § 31). B atux cay-
YyasX NMPHXOOHTCA HMeTb B BHIY, YTO HOHHOe NMpOH3BelellHe BOAK fB-
Jserca He NMpoH3BefeHHeM KoHueHrpauuii voHoB H' u OH’, a nponus-
BeleHHeM aKTHBHOCTEl 3THX HOHOB:

Ks = [H'] fu [OH'] fou -

§ 36. BuiunciuM masa npuMepa KoHueHrpauuio Howos H' u pH
ana OéQOI-H. pacrBopa NaOH, conepxaiero NaCl 0,1 2-mo4/4 npu
t=15°

INpysinmasn, corsacHo Han0KcHHOMY panee, yto NaOH HoHu3k-
pyer B naHHoM pacrsope Ha 100%, umeeMm [OH']= 1073 2-moa/a.
Ecin He vunThiBaTh KO3(pQuLUMEHTOB aKTHBHOCTE{l, HaNmpHMcp B CJIy-
wae orcyrerBia NaCl, to coraacHo ta6a. 5 (§ 34) noayuum

= ~1t
[H] =°____'°31;)'_‘1 =0,58. 107"
pH = —1g (0,58 - 10™"") = 11,24.

Bruncaum tenepb [H'] u pH ¢ yuerom koapduumuentos axrus-
HOocTH HoHOB. MOHHas CH/a MaHHOTO pacTBOpa XJOPHCTOTO HATPHSA
(cM. § 31) Oyner pasHa

p= OO o

Kouenrpauua NaOH MNpu BHUYKHC/IEHHH p He y4YTeHa, TaK KaK OHa
oueHp MaJa No cpaBHeHHI0 ¢ KoHueHtpamuedi NaCl. M3 ra6a. 4
(§ 31) cnenyer, 4to NpH 31Ol HOHHOMN CHJe KOIPQHLUHEHT aKTHBHO-
CTH oOnHOBaJjeHTHOoro Howa (Hampumep, H' wau OH’) f, =0,78.

CaenoBarelbHO,
fH’]- 0,78 - [OH’] - 0,78 =[H'] - 107° . 0,61 = 0,58 - 107",

oTKyAa

o 058.10-14 -11
=2 =~095-107".
[H] 10-3.0,61 9%



CootrBercTseHHo
pH=—1g(0,95-10"".0,78) = 11,13.

Takum oGpasomM, 3a cyer npu6asiennsa NaCl ananurnyeckas Kou-
ueutpauua wowos [H'] yBenuwyunace na 649% (0,95-10°!! Bmecto
0,58 - 107!'), akrHBHas Xe KOHUEHTpPauMs (akTHBHOCTR) — Ha 28%
(0,95-107'1.0,78 Bmecro 0,58- 107! - 1,00).

V1. COOTHOMIEHHSI ME)XAY PA3J/IH4YHBIMH ®OPMAMH
CJIABbLIX KHCJIOT B MPUPOAHBIX BOAAX

1. YTAEKHCAOTA

§ 37. VYraekucyota coaepxHTcA B NMPHPOIMUHIX BORAX KaKk B CBO-
6014OM COCTOsIHHH (B BHIe rasa, PacTBOPEHHOrO B BOAE), TaK H B
BHie HOHOB. BHillle y)Ke yKa3miBajOCh, YTO YTJIEKHCJHE COJMH COCTa-
BASIOT YacTo 6onee 50% obuLiero KonHyecTsa codeil, cogepKallhxcsa
B MpHpOAHLIX BoZax. OGoralueHHe NPHPOAHHIX BOA CBOGOIHOH Yyrie-
KHCJIOTOf MPOMCXOAHT B OCHOBHOM 3a cyeT GHOXHMHYECKHX Tpolec-
COB, NPOTEKAIOLHX B BOAE H B IPyHTaX, C KOTOPHIMH 3Ta BOZa MpH-
XONHT B compHKocHoBeHHe. K 3THM npolueccaM OTHOCATCA B NepBYyIO
oyepeab AbiIXaHHe BOIHHIX OPraHH3MOB H TNPOLECCH pPa3NoXKeHHA
OpraHHYeCKHX OCTATKOB, HaXOAAIHXCA B BOZe H B TpPyHTax.

CBo6oanas yriaekucjora ofpasyercsi B OOJbLIHX KOJHYecTBaX
npH MeTaMOp(HYeCKHX IpoLeccaX, CBA3AHHHX C BO3ZeficTBHEM Ha
ropHele NMOpoIH BHICOKOR TeMiHeparyphi, HO 3TH MpoleccH NpHypo-
YeHbl WM K palfionaM HelaBHeifl BYJKAHHYECKOH AeATENILHOCTH, HAH
XKe K GonbwiiM ray6uHaM. Cpo6oaHasa YrjeKHCJIOTa, codepKallasca
B GOJBLIOM KOJHYeCTBe B BOJAX HEKOTOPHIX MHHePaNbHHIX HCTOYHH-
KOB, 00si3aHa CBOHM MPOHCXOXKIEHHEM HMEHHO YKa3aHHbIM Hpolec-
caM Meramopdu3ma. B Hekoropux pafionax, nanpumep na Kaskase
H B 3a6aiikajne, BoaH, oforallleHHbie YrAeKHCJIOTOl MeTamopduye-
CKOTO MPOHCXOXdeHHs, HMeIOT LIIHPOKOe paclpocTpaHerHe.

Hunoraa ceo6oanas YriekucjJoTa MOXeT BBIAGNATBCA B NPHPOA-
HHIX YCJOBHAX 33 CYeT YHCTO XHMHYECKHX MpPOLECCOB, NPOTEKAIOHX
B FOpPHBIX MOpPOAax NpH HOpMaJbHOM TeMnepartype, HalpuMep IpH
OKHCJIEHHH CEpPHHCTHIX COeAHHEeHH{t 0 CepHOHl KHCAOTH M mnociaelylo-
leM B3aHMOIeNCTBHH ee ¢ KapGOHaTaMH:

H,S0, 4 CaCOy = CaSO, + H,0 + CO,.

OnHaKo 3TH NPOUECCH TOJNLKO B OTASIBHHX CydasX MOTYT HMeTb
3HayeHHe xak (akTop, OGYC/NOBJAHBAIOILHI o6oraiieHHe NPHPOAHKX
BOR cBoGoaHON Yraekucjorodi. Uro Kacaerca cBoGOIHOH yryiekuc-
NOTH, HaXoRsilefica B armocdepe, TO TONBKO B MOBEPXHOCTHHX BO-
Jdax coaepKaHue cBOOOIHON YrNEeKHCIOTH HHOTAA COOTBETCTBYET paB-
HOBeCHIO ¢ artMoc(epoil, B GOJLIIKHCTBE K€ CJAy4aeB OHO 3Ha4H-
Tefsho Bhiile. ConepxkaHHe CBOGOAHON YIIEKHCIOTH B MOA3EMHEIX
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BOJIaX OOHIYHO BO MHOro pa3s 6o.bllie KOJHYECTBA, OTBEYalollero pas-
HOBECHIO ¢ aTMocdepoit.

PacTpopHMOCTb yriieKHCJIOTH B BOAE NPH AABJEHHH B OJHY aTMO-
cdepy coctapascr mas Tevneparypst 0° oxosno 3350 me/a. [Tapunans-
HOe ;aBjellHe YIJeKHC.1OTH B arMocepe cocTamiseT B CpenHeM
3.10™ arm. CoraacHo 3akouy [enupu — JlaabroHa, comepxaHHe
YIAeKHCAOTH B BOJe, HAXOMMILEHCA B PaBIIOBCCHH ¢ aTMocdepoit, NpH
yKa3aHHHX YCJAOBHAX A0MKHO OhTe € = 3350-3-1071 = 1,0 me/a.
C noshillieliHeM TeMllepaTyphli PacTBOPHMOCTH YTJIEKHCJIOTH, Kak H
BoOOlle rasos, NoHH)Kaercs; npH 10° ona pasHa 2320 m2/a, a npu
20° — 1720 me/a. TlomcunThinas comeprkaliHe YIJIEeKHC.10TH B Boae
I8 3THX TeMneparyp, noly4dum coorsercraeHto 0,7 u 0,5 me/a. Pax-
THYECKOE Ke COofiepXKaHHe CBOGOMHOM YTAEKHCJAOThl B MOA3EMHHIX BO-
Jax BeIpaXKaercsi OOGBIYHO JAECSATKAMH, a HHOTAA H COTHAMH MHJIH-
rpaMmmosn Ha 1 a.

§ 38. Ilpuxonst B COMPHKOCHOBEHHE C MOYBAMH H TOPHHIMH NO-
POdaMH, BOIH pPacTBOPAIOT HaXOAsIUHECA ©§ HHX YTIEKHCJHE COJH,
B NepBYIO oyepellb OYeHb LIHPOKO pacnpocTpaHeHHHH KapGoHAT Kadb-
wust. Haanuke B Bome cBOGOAHOH YIVIEKHCIOTH CNIOCOGCTBYET pacTso-
peHHIo KapOoHaTa Ka/bUHA, TaK KaK YrJeKHCJIO0Ta NEepesofHT M.J10X0
pacTBOpHMEIl KapGoHAT KajblKs B THApOKapOoHaT KaabuHs, o6.a-
JaoKd 3HAYHTENLHO GOJblIed pacTBOPHMOCTBIO:

CaC03 + Hao + COQ = Ca(HCO:}).z.

BeaeacrBHe NpoueccoB PacTBOPEHHS YTJAEKHCILIX coJiefi  BOAB
o6oramatorcs wowamn CO; u HCO;.

TakuM 0Gpa3oM, B NMPHPOAHHX BOAAX YIVIEKHCJOTA CONEPIKHTCH B
caenyiomux ¢opMax:

a) B cBo6GOfHOM cocroaxKu, B BHae rasa CO,, pacrBopenHoOro B
BOjIe, — «CBOOO/HAS YTJIEKHCI0Ta»,

6) B Buge wotos HCO; — ruapokapGonar-HOHH,

B) B BHIe HoHoB CO’ — KapGoHaT-HOHH.

Mexny sceMH 3THMH GOpMaMH yCTaHABJIHBAETCA B BOJE MOABHK-
Hoe XHMHYecKoe paBHOBecHe.

§ 39. MoaeKyaspHO pacTROpeHHH B BOje YrJeKHCIblil ras, B3aH-
MoaedcTBya ¢ BomoH, o6pa3yer YroIbHyl0 KHCJOTY:

CO,+ H,0 == H,CO,.

310 paBHOBeCHe CHABHO CMeILEeHO B.1eBo, H TO.abKO Meice 1%
YISIEKHCJIOro rasa HaXOMHTCA B BOJE B BHAE YroJbHON KHCJIOTH.

Cyuwecrsyioliie MeTOAbl aHajH3a BOAH He HAlOT BO3MOXHOCTH
onpenesiTh OT/IE16/0 KOJAHYECTBO MOJIEKYAAPHO pacTBOPEHHOro yr.ie-
Kucsoro rasa u xoandectso HpoCOs, a Tosibko HX cyMMmapHoe cozep-
JKaHHe. DTO CyMMapHOe COep)KaHHe YTJIEKHCJIOro ras3a XapaKTepH-
3yIOT TePMHHOM «CBOGOIHAsA yIJeKHcaoTas. OG6liee colepXKanHe
«CBOGOAHOR Yr/IeKHC/IOTH® H CONEePKaHHe HeIHCCOUHHPOBAHHBIX
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Modsiekya yroasHoit xucaotel [HoCOs] cBsanul Mexay coGoii npsiMofi
NPOTIOPLUHOHAJILHOR 3aBHCHMOCTBIO.

TycTe colepKaHHe MOJEKYJASPHO PaCTBOPEHHOTO YIJIEKHCIIOrO
rasa pasHo [CO,}, conepkaine 1eHCCOUNHPOBAHHBIX MOJIEKYJ Yrodb-
Hoii kuchotel pasHo [HoCOs). Torna cyvmapuoe cosnepkaine «cBo-
GoHON YTIIeKHCIIOTHI®

Ceo, = [CO,] + [H,COy].
W3 ypaBHeHHA
COy3+Hy0 = H,COy4
caenyer
[CO, 0] __
Co  — K
TpHHHMas KOHLEHTPALHIO MOJEKYA BOIABl 32 BEJNHYHHY HOCTOSIH-
uyioc — [H,0] = const, nonyuaem
[COq] = K’ [H,COy)-

Moxcrasass 3to 3uadewne [CO,] B mnpenbigyuee ypasHeHwe,
HMeeM
K’ [HyCO4]+ [H,COg] = Cooy
OTKyZa
c
[H,CO4l = Kr—:(:’l = K"Cco,
Cymmy Cqo, OOHYHO HA3HBAIOT NPOCTO CBOGOAHON YrileKHCAOTOM
H o6o3Hagaior depe3 Cg, , XOTa (aKTHIECKH

Cco, = [CO,] + [HaCOg)-

CornacHo M3JI0XKeHHOMY, NMPH pacueTax BMECTO KOHUEeHTpaluH
[HCO,) GepyT ofiuee comepikanue cBO6ORHON YraeKHCNOTH, o6o3Ha-
vasn ero [COz).

Conepxxailiasicst B Bozie yroasHas kucnora HoCO; B cBolo ouepens
Haxomautcst B papHosechn ¢ Houamu HCO; n COj. Oro pasHoseche
orpevaer l-it B 2-11 CTYNeHSIM /JHCCOUHAUHH ABYXOCHOBHOW Yro.inHOM
KHCAOTH:

H,CO, == H'+4HCOs u HCO: == CO+H".

Coornomenna mexay CO,,, ., HCO; n COY

§ 40. U3 npusenexHnix Buiute (§ 29) ypasHeHuit BHIHO, 4TO CO-
CTOSIHHE paBHOBECHS MeXIy pasiuuHBMH (OpMaMH VIIeKHCJIOTH
onpesesiercs aKTHBHOM KOHUEHTpaUHed (aKTHBUOCTHIO) HOHOB BO-
jJopona B IaHHOW Boxe. 3uas aKTHBHOCTE HOHOB BoOmOpoOna
{H 1/ = ay v obliee conepkaliiie YINEKHCIOTH, MOXKHO BHUHC/IHTD
cofiepiKaHHe KaxIO#h OTAENBHON (POPMHL.
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Jasa nepeoii cTyneHH HOHH3ALMH YrOALHOW KHCJIOTH HMeeM

[HCOul fyy
ay - _[_CW = Kp 1

rae fu)-—Ko3pPHuKEeHT aKTHBHOCTH OJHOBAJNEHTHOTO HOHA.
Ias Bropoii CTyneHH HOHH3AUHH YTOJBHOH KHCJIOTH HMeeM

[CO}) fi)
ay - ——e 7 — K‘, (2)
[HCOl fyy 0

rae fi — ko3ppHuKenT aKTHBHOCTH ABYXBaJeHTHOTO HOHa.
[lycrs o6imiee comepKatue YI/IeKHCIOTH B JaHHOH BoAe

[CO,]+ [HCOs] 4 [CO3] = Zco,: ®3)
Pelias cOBMECTHO 3TH TpH YpaBHeHHd, MNOJAYYHM

aii-fiunfinEoo
[COyl =— - * ; 4)
’ aﬁ'f(l)f(:!) + Klaﬂ'f(zj + K(I)K(;t}f(” (

’ e oy 2,

[HCOq] — K‘ %u-fiz) “co, . (5)
aﬁ'f(l)f(z) + ‘l(la'ﬂ‘f(z) + Klef(l)

” b}

[CO7] = K\Ks/u) 200, ©)

@y fuyfa + Kaau S+ KiKufy )

Belpaxkas comepkaHue KaxKRoil OTAENbHOH (oOpMbl B MpOUEHTAX
OT O6LLEro CONEPXKAHUSA YTIEKUCAOTH ( Yoy ), MpHHHMAn Ky =3 - 107

H Ko=>5-10""", B coOTBercTBHH C BHIBEIEHHLIMH BHillle (opMy-
aaMu (4), (5) u (6), OKOHYaTEJNbHO NOJYYHM !

100 - aji. fi4) /i) ; o

COQ p—g m . ;
(0] @SSy +3- 107 ay iy +15-1077%,,
" 100-3. lo-val{'f(u)
HCO:) == ] 2 . "
! . af-finfigy + 3+ 107 ay ) +1.5°107 101y, e
“ 100-1,5.10-17
[COs] = Ty s

8igfyayfuny + 3+ 10 " ayf )+ 15- 10711y

B Ta6a. 6 npuBeneHn pe3yabrarsl noxcyeros no ¢opmyaam I, I1
B Il gaa pasanyunix 3HayeHuin pH u uoHHON cuiaml p=0,00 B
» = 0,10. ITpu noacuerax 3uaveHuss fn ¥ fisy B3ATH MO TaGa. 4.

! Pasuble anTOpH DAOT PasiHYHbie SHAYEHHA KOMCTAWT yriaekucaorw: K or
30-107 o 45°107 u Ky or 40-10™ pmo 6,0- 10", YkasanWHoe Builie 3Haye-
une K;=3-10"7 npumensioch npu o6paGoTKe ananusoB Boabi B JaGopaTOpHAX
CauurapHoro HHCTHTYTa uM. @ DpucMaua H 4-ro reonorHyeckoro ymnpaeneHus
MunncrepcTBa reofoTHH W OXpaun Weldp. Pesyabtatel molicueToB nokasadm yHo-
BAETBOPHTENBHYIO CXOAHMOCTb C 3KCNEpHMEHTaNbHbiMH JAanubniMu. Ias Kz B3siro
cpelnee 3navenue 5° 10~

40




Ta6auya 6

CoorHometuna MexlAy pasiHYHLIMH GOPMAMH YrieKHCAOTH NPH PasHBIX
stayenuax pH

Coaepxanna pa3sanYHbX opM YTAEKHCAOTH

B MPOIEHT2X OT ee oONEero coAepKaHud

pH p
[€o,) [HCOg) [COs)
) 0,00 97,09 2,91 0,00
0,10 96,26 3,74 0,00
6 0,00 76,92 23,08 0,00
0,10 72,02 27,98 0,00
7 0,00 25,00 75,00 0,00
0,10 20,45 79,46 0,09
8 0,00 3,21 96,31 0,48
0,10 2,48 96,39 1,13
9 0,00 0,32 94,94 4,74
0,10 0,23 89,32 10,45
10 0,00 0,02 66,66 33,32
0,10 0,01 46,08 5391

§ 41. U3 paHHHX, npHBeAeHHHX B Ta6j. 6, BHAHO, YTO MO COOT-
HOLUIEHHIO MeXAy PpasIHYHEMH (opMaMH YTJEKHCJIOTH MOXeT cy-
IeCTBOBATh TPH THNa BOZ.

1. Tpu 3HaveHnn pH HuXKe 8 BCA YIIEKHCAOTa HaXOAUTCA B BHAE
cBoGonHON yraekucaoTnl u Howos HCOJ; nonst CO’y npaKTHYecKH
OTCYTCTBYIOT.

2. Tlpu 3Havyennn pH Mexay 8 H 9 noutH Bca yriekuciaora Ha-
xomutcs B puae Hoos HCOj; comepkanne noHoB CO; H cBoGoaHOR
YIAIEKHCAOTH He3HAYHTENIBHO.

3. Tpu 3nauennu pH Gosbiue 9 CBOOOAHAA YITIEKHCJOTa NpaK-
THYECKH OTCYTCTBYeT H coflepxarca Toisko HoHn HCOg u CO’.

B npupoge HanGonee pacnpocTpaHeHH BOAK IepBOTO THMA.

Cef3anHan H MOJNYCBA3aHHAA YIIEKHCJAOTA

§ 42. Yraekuciory, Haxopauyioca B Bolle B Buge HoHos HCOj
u CO;, noapasmensior HHOTAA Ha CBA3AHHYIO H MOJYCBA3AHHYIO.
Taxoe mesieHHe BO3HHKJIO, KOrfa aHaJH3H BOA BHpPaXKajlH He B BHAe
HOHOB, a B BHJEe OKHCJOB. D10 AeJieHHe YC/IOBHO, H TEePMHHH «CBfi-
3aHHAA» U «IONYCBA3AHHAAY YIJIEKHCJAOTA COBEPLIEHHO HE OTpakaloT
IDefCTBHTNIBHEIX (PopM ee cyllecTBoBaHHA B Boje. OnHako TaKoe
ycl0BHOe feJieHHe yuOGHO AJisi HeKOTOPHIX MOACYeTOB, HarphMep ANd
BRIYMCJIEHHSA KOJIHYECTBA arpecCHBHOM YTAeKHCAOTH (cM. § 44), H
COXpAHUAOCh JIO CHX MOp.

Hdenexnne yrJeKHCAOTH Ha CBA3AHHYIO H TOJIYyCBSI3aHHYIO OCHO-
BaHO Ha TOM, 9TO THAPOKApGOHAT-HOHH MNPH KHMAYEHHH BOABL
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TIpeBpalLalOTCt B KapGOHAT-HOHW H NMPH 3TOM MNOJOBHHA YrJeKHC-
JIOTHl ocBoGoXAaercs:

9HCO3; — COs + H,0+CO,.

BBHay 3TOro TOMbKO MOJOBHHY YIJEKHCJOTH FHAPOKapGonaTos !,
Haxoasulylocst B Buae uoHos HCOj, cyutaloT cBA3anHo#, Apyryio xe
NOJ0OBHHY HA3bIBAIOT MOJYyCBA3aHHOM.

KapGoHat-nousl npu xunsyeluu BOAH He Pas/araloTcs, NO3TOMy
BCIO YIMIEKHCAOTY Kkap6onaTos, T. €. HaXOAfLLylOCH B BHie HOHOB
CO;, cumraior cBasanHoii. Takum o6pasoM, ofluee KO.THYECTBO CBA-
3aHHOM YrJAEKHCHOTH PaBHO YIVIEKHCJIOTe, cofiepiKallefich B BHAe
KapGoHATOB, ILIIOC MOJOBHHA YIVIEKHCJOTH, cofepxauefica B BHAe
ruapokap6oHaTOB.

W3 ckasaHHoro acHo, 4to B HauGoJee 4acTo BCTPeYalOLHXCS BO-
Aax, MpaxkTHYecKH He cofiepxawmux noroB CO;, KoiauyecTBa CBA3aH-

HOfl M MOJYCBA3aHHOM YIVIEKHCJIOTH MeXAy co6oil pasHbl. B chiydae,
”

ec/n BOfa cofepXHT Takxke U HOHH COj, KOIHYECTBO CBA3aIIHON

yraexkucaoTH Gyner Goibilie, Y4eM KOJIHYECTBO MOJYCBA3aHHOI.
Hast BuuHCleHusl CBA3aHHOA YIJIEKHCAOTH MO KOJIHYECTBY HOHA
HCO; cienyer, oyeBnaHO, BecoBoe KosnvectBo HoHoB HCO; ywmHo-
Mgo, 4401
WKATb Ha KoddduuneHt My — T204 =0,3606.
3

Tpn BHYHCAEHHHM CBASAHHOA YrJeKHCJOTH, Haxonsuefica B BU/e
gonos CO;, HykHo BecoBoe KoauyectBo COj-HOHa YMHOXHTH Ha

Mo, M0
Koatpduuuenr Woo! = 6001 = 0,7334.

Arpeccmmaﬂ YrACKHCAOTA

§ 43. TepmuH «arpeCCHBHasi yri1eKHCJOTa» SBJASETCH YC/JIOBHHM,
noA HHM MOHUMAIOT YIJIEKHCIOTY, CHOCOOHYIO MepeBoAHTL B PacTBop
Kap6onaT xajblips. Dblllle yKa3wBaJ1oCh, YTO pacTBopeHHe KapGo-
HaTa KaJablHA B BOAe, cofepaulefi cBOGOAHYIO YIJEKHCIOTY, BbIpa-
XaeTcst ypaBHeHHeM

CaCOy—+ H,CO; == Ca” +2HCO:s.

10T npolecc o6paTHM H /10 KOHIIA He KOXOAMT, T. €. 4acTb HMeB-
wefica B pacTBOpe YroJ1bHOH KHCJIOTH OCTaercs nocsie peakunu B CBO-
60a110M COCTOSIHHHA.

Kaxaomy onpeneaenHoMmy coaepxanwio HCO, B Bome, Haxoas-
wefict B pasHoBecHu ¢ TBepAnM CaCOj, Gyner oTBevaTh CTpPOro
onpefe/eHHoe cofep)aHHe CBOGOAHON YIJEKHCIOTH. ITO KO.IHYe-
CTBO CBOGOJHON YIJIEKHCIOTH, OTBeualolllee paBIlOBECHIO, Ha3bIBAIOT
yriieKHcloTo# paBHOBEeCHS.

! EOrRa BMeCTO TepMHMEA TIMAPOKAPGOHATH NPUMEHNIOT TepMuH GuxapGo-
HaTH (ABYYIVleKMCIHE COJH).
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Ecan coaepxanne cBoGOAHON YIVIEKHCJIOTH B BOME OKAXETCHA
MeHblle, YeM HYXKHO AAA PABHOBECHA, TO H3 BOAH 6yi€T BHIAENATHCA
TBEepAHA YIVIEKHCIHA KajblUHd, T. €. YKa3aHHas Bble peakuds Gy-
JIeT WTTH CnpaBa HaAeBO JO TEX MOp, NOKa He HACTYMHUT PaBHOBECHE.
Ecii xe coaepkanve cBOoGOAHOMA YIJEKHCJIOTH B Bope Oyaer, Ha-
06opot, Goabllie, YeM HYXHO 1A PaBHOBECHA, TO MPH CONPHKOCHO-
BeHHWH Takoit Boanl c TBepabiM CaCO; Gyser NMpoHCXOauTh pacTBope-
HHe NocNeaHero — yKasaHHas BHIILE peakuus GyHeT HITH CjleBa Ha-
npapo. Ilpounecc pacrBopeHHs 6ydger NponoaIXKaThCcA HO TeEX Mop,
ToKa He HacTynur pasuosecHe. Ty 4YacTb CBOGOXHOM YrJeKHCJIOTH,
KOTOpas TmpH 3TOM H3PAacXOdyeTcs Ha PEaKUHIO C YIJEKHCJBM Ka.1b-
IHeM, HA3HBAOT arpecCHBHOM YyraeKkHCaAOTOHR.

Takum o6pasoM, Boma 6yaer coaepykaThb arpecCHBHYIO YIJIEKHC-
JOTY B TOM CJy4ae, ec/lH cogepxkaHHe CBOGOZHOM YIIEKHCJOTH B
atoil Bofe Gyner GoJbliie, HEXKeNH HYXKHO HAA paBliOBecHs C TBep-
A CaCO;. Copepxkanne CBOGOXHON YFEKHCAOTH B 3TOM CJaydae
OKa)eTcsl Gojbllle KOIHYECTBA YIJEKHCJOTH paBHoBecus. Hasa Mo-
MEHTAa paBHOBECHS, COIMaCHO YpaBHEHHIO MPHBEAEHIIOMY BhILe,
HMeeM

[Ca”) f,- [HCOG 1?f;co; ,
[CaCOs TR, — K

3avenss, kak u patee (cM. § 39), [H,CO;] uepes [CO;] n cunras
KouueHtpaunio Tepgoro CaCO; nocroanHofi BeJIHIHHOM, NOIyYHM

[Ca”] [HCO;)? ,
—wod /o uen, = K"

[CO,] = [Ca™] [HCOs]" fou-figo K™

B stom ypasuennn 3suavenne K’ =~ 21760. Tloab3yace 3THM
ypapHeHHEM. MOXHO BHIYHCJAHTH NPHUOIH3HTEbHYIO BEJIHYHHY KOH-
LEHTPAUHH YIEKHCJOTH pPaBHOBECHSA, €CJaH H3BECTHH COAEepKaHHs
Ca’" n HCO; B aannofi Boge, a TakXe HONHasA CHaa g. IDTO ypas-
HCHHE MOXHO TaK)XXe HCNOJb30BaTh AJA NPHOAH3HTETHHOrO BhHIYHCIE-
HAA COAEpPXKAHHA arpecCHBHOH yr/eKHcaoTh B Bome. Ojamako takoe
BHIYHC.IEHHE OY€Hb FPOMO3AKO.

§ 44. 15 Boa cl1a6o MHHEpAAH30BAHIIHX B clyyasX, Koraa co-
gepxanne Ca'’ npuMepno 3kBuBajenTHo coaepxaunuio HCO;, co-
AepXaHHe arpeccHBHON YIJIEKHCJIOTH Oyellb MPOCTO BHYHCAHTD, NOJb-
3yacb Tab6a. 7, KoTopas cocrasjleHa TH/bMaHCOM NO 3KCOEpPHMEH-
TajlbHEIM RAHHBIM.

Buiuncnenne npoussoautcs cleayowum o6pasoM. Ilycre B ox-
HOM JauTpe BOAH comepxurcs 249,4 me monos HCO, u 36 mz cBo-
60aHOl YrJEeKHCJOTH. BHUYHCAAA KOJHYECTBO CBA3AHHOH yriaeKHc-
Jothl nio cogepxannio HCO,, naxonum (cM. § 42), uro copepxanue
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Ta6auuna 7
Ta6anua AAs BHIYHCACHHA ArPecCHBHOM YrieKHCNOTHI

g £ s | B = |E.
5¢ | 9of 58 | 9% =2 | 8%
§§§ gg‘! © §§§ §g§ © §§§ §g§ ©
S¥s |s8% zZ |39 |eS% z [§55|8cs =
¥ |28 F | &% |c8%( E |Es%|S&8%) Z
Omm | >am (&) O>a | >»aan O jO=a > an (&)
506 | 00 506 | 750 | 925 | 8425 1375 | 723 | 2098
15,0 025 | 1525 | 775 | 104 | 879 | 140, 76,4 | 2164
17,5 0,4 17,9 800 | 11,5 | 9,5 || 1425 | 80,5 | 2230
20,0 05 | 205 825 | 128 | 953 | 1450 | 850 | 2300
22,5 06 | 231 850 | 14,1 99,1 I 1475 | 89,1 | 2366
'25,0 0,73 25,75 87,5 15,6 103,1 150,0 935 | 2435
27,5 09 | 284 20 | 172 | 1072 | 1525 [ 980 | 250,5
30,0 1,0 | 31,0 925 | 190 [111,5 [ 1550 | 1030 | 2580
32,5 1,2 | 337 950 | 20,75 | 11575 (| 157,5 | 107,5 | 2650
-35,0 1,4 | 364 97,5 | 2275 | 12025 1600 | 1125 | 2725
37.5 16 | 391 1000 | 250 (1250 | 1625 { 1175 { 2800
40,0 175 | 41,75 | 1025 | 27,3 | 1298 || 1650 | 1225 | 2875
42,5 2,1 44,6 1050 | 205 |1345 | 1675 | 1276 | 2951
45,0 24 | 474 1075 | 323 |1398 | 1700 | 1329 [ 3029
47,5 27 | 502 1100 | 350 [ 1450 § 1725 | 1380 | 3105
50,0 30 | 530 1125 | 378 [1503 || 1750 | 1438 | 3188
52,5 36 | 560 1150 | 40,75 | 15575 [ 177.5 | 149,1 | 3266
55,0 39 38,9 117,5 43,8 161,3 180,0 154,5 | 334,5
57,5 4,25 | 61,73 120,0 47,0 167,0 182,0 1600 | 3425
60,0 48 | 64,8 1225 | 502 | 1727 | 1850 | 1655 | 3305
62,5 525 | 67,75 | 1250 | 540 | 1790 j 1875 | 17L0 | 338,5
65,0 60 | 710 1275 | 57,4 | 1849 {§ 1900 | 1766 | 3663
67,5 6,75 | 74,25 1300 | 61,0 191,0 192,5 1823 | 3748
70,0 75 | 775 1325 | 647 |1975 [ 1950 | 1880 | 3830
72,5 83 80,8 1350 | 68,5 203,5 200,0 1995 | 399.5

CBSI3aHHO# YI/IeKMC/IOTH B JaHHoU Bofe cocrasasier 249,4 - 0,3606 =
= 90 m2/a. CornacHo Ta6a. 7 TakoMy COAepKaHUIO CBA3aHHON yr.ae-
KHCJIOTH cOoOTBeTCTBYeT 17,2 M2/a yreKUCNIOTH paBHOBECHS, a B AaH-
Hod Boge comepxkuTcsl 36 Me/a CBOGORHON YrIEKHUC/IOTH; cJjeAoBa-
TeJbHO, BOAA COAEPKHT arpeccusHyio yraekucaory. Ilpu compukoc-
HOBEHHH 3TOH BOAH C TBEPARIM KapGOHATOM KajbLMS YacThb CBOGOA-
HOM YTJIEKHCJIOTH H3PacXOoAyeTcsl Ha peaKkumHio

CaCO,+ H,0+CO, = Ca" + 2HCO:.

IIpn Takoft peaKuwH BsamMeH KaXmo# M3pacXodOBaHHOR Mo.e-
KyAbl CBOGORHOH Yr.1eKUCOTH B pacTBope MOABATCA ABA HOHa
HCO;, xoTopbie COOTBETCTBYIOT OZHON Mo.Jexyle CBA3aHHOH yr.ae-

kucaoTH. TakuM o6pazoM, cyMma CBA3aHHON U cBOGOAHON yriaeKuc-
JIOTH B BOAE moC/e peakuuH ¢ TBEPARIM KapGOHATOM KaJbLUS He
H3MeHseTcs.
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B HameMm ciayuae cyMMa CBA3aHHOR W CBOGOXHON YIVIEKHCJIOTH
cocraeisfer 90 4+ 36 = 126 me/a. DTa cyMMa OCTaHETCA TaKo#l xKe
flocJie TOro, KaK 4acTb CBOGONHON YIVIEKUCJOTH, T. €. arpeccHBHas
yraekuciiora, npopeardpyer ¢ CaCO;, 1o cooTHOmCHHE MEXAy KO-
JH4eCTBAMH CBOGOHON YIVIEKHCJAOTH H CBA3AHHON GymeTr yxe HHBIM.
B MoMmeHT paBHOBecuA 3TO COOTHOIEHHE JO/DKHO COOTBETCTBOBAThb
yka3aHHoMy B Ta6a. 7. Haxoaum mno Ttabauue cymmy, Gau3Kylo
k 126. Banxafiwas cymma 6yaer 125. TIlpu atofi cymMme na cBs3aH-
HYI0 YIJEKHCNOTY JOMKHO nmpuxoauthest 100 Me ¥ Ha yriaexkucuory
panHoBecusa 25 me. B naieil Bone conepxkanue cBoGonHON yriexuc-
JOTH cocraBjser 36 BMecto 25, cneaoBaTelbHO, pasHocTh 36—25 =
=11 nokasuBaer, Kakoe KOJIHY4eCTBO CBOGOAHON YISICKHCJIOTH
J0/KHO BCTYMHTh B peakiiuio ¢ CaCO;, T. €. K0AMYECTBO arpeccus-
Hoil yraexkuciortl. Ilpu B3anmopecTBMM RaHHON BOAH C TBEPABIM
CaCO; conepkaHue cBOGOAHON Yr/IEKMCJAOTH YMCHBbIHTCA ¢ 36 no
25 me/2, a comepxaHue cBsi3arRHOM yBesuyurca ¢ 90 go 904 11 =
= 101 me/2. Cymma cBsi3aHHOM U CBOGORHON YTJIEKHCJOTH 10 peax-
nuu 6na 90 4- 36 = 126 me/a; nocse peakiuH olia OCTaHETCA TaKoil
xke: 101 4 25=126 wme/a. ArpeccuBHas yrackuciora (11 wme/a)
npeBpaTHTICA B CBA3AHHYIO.

§ 45. Bonpoc o comepKaHUM arpecCHBHON YIJIEKUCJAOTH B MNpH-
PORHEIX BOmaX O4YeHb BaxKeH C TOYKH 3PEHHA OLIEHKH arpeccHMBHOCTH
BOJ N0 OTHOWeHHI0 K GeroHy. Ilo coBpeMeHHHIM npeicTaB/AeHHAM,
COficpXXaHHe B BOJE arpecCHBHOM YIVIEKHCOTH ABJAETCA OLHUM H3
OCHOBHHIX NoKasaTejeil arpeccuBHocTd Boabl. Oco6GeHHO G60.biUOe
3HaycHUe 3TOT BOMPOC MpHoGpeTaer B Haule BPEMS — BpCMsA rpaH-
JHO3HOTO CTPOMTENIbCTBA. DByAyT yJa0XeHH HECATKH MHJIMOHOB Ky-
6uyeckux MertpoB GeroHa. 1A mpaBWIBHOrO BHGOpa cOpTa lLiCMEHTA
M pellieHHsi BOTIPOCOB O 3ALUMTHHIX MEPOMPHATHAX, 06eCMeduBaloWHX
YCTOHYHBOCTL 6€TOHA B pasJHYHBIX MPHPOAHHIX YCAOBUAX, Heobxo-
JMMO, B 4aCTHOCTH, MpPaBubHO OLCHHTH arpecCHBHOCTb pa3sHooGpas-
HEIX NpPHPOAHHIX BOX, C KOTOPHIMH 6ymyT conpuKacaTtbcsi OeToHHHIE
COOpY2KeHUsl.

ConepxkaHue arpecCHBHOMl YIVIEKHCJIOTH B BOfe MOXET GHTH Bbi-
UHCICHO HAa OCHOBAHHHM Pe3Yy.bTaTOB XHMHMYECKOTO aHajiH3a BOZRHL.
OcHOBaHHEM 1A TAaKOFO BHYUCIAEHHA SABIAIOTCA CAenylude noso-
weHusA. B momeHT paBHOBecus Boanl (cojepKauie CBOGORHYIO yrie-
Kuciiory, noul Ca’ " u monnt HCO;) c TBepabiM kap6oHaTOM Ka.ib-
LA KOJHYECTBEHHHIE COOTHOLIEHHA ONPENnesAloTCA TPeMA KOHCTaH-

TaMM — OBYMS KOHCTAHTAMM JNUCCOLMALUH  YroJbHOA  KMCJAOTH
(cM. § 38):

[H] fu- [HCO) fuco;
K==+
[H l fll' [COg] fCO{I
Ky= ; :
P HCO o



H npou3BeAeHHEM aKTHBHOCTeld HOHOB KapGoHaTta KaJjbuus (cMm. § 28)
.. ”
NIP=[Ca”]f,. [CO,,]ch;.

CoBMecTHOe pellleHHe 3THX TpeX ypaBHeHHH NMPUBOAHT K BhIpa-
XKeHHI0

(COqlparnos = ‘I?ll%ﬁf;co;fca" [HCO;] : [Ca™],

rae [CO,)pasnos— KOHIEHTPAUUSA CBOGORHON YIJIEKHCAOTH B MOMEHT
paBHOBECHS BOAH C TBepAbLIM Kap6OHaTOM KaJbuus.
Ha ocHoBaHHHM pe3y/bTaTOB 3KCMEPHMEHTAALHOrO ONpeAesierus
3JIeKTPONPOBOJHOCTH PAacTBOPOB KapOoHaTa Ka/blHf BEJHYHHY NPO-
ussenenns IIP MOXHO MpUHATH paBHofi B cpeaneM 0,9-1078. 3ua-
yenusi K; n K; moryr Gbith mpuHaTtet (cM. § 38) paBHmMEH cooTBer-
creedo 3:107 u 5-107'. Takum o6pasoMm, MHOXHTeJb G6yjer
paBeH
K __ 5.10~1 _ 10
Ki1P ™~ 3.1077.09.107% =185 10%

OnHako comocTaBjieHHe pe3y/abTaTOB TeOPETHYECKHX pacyeToB
C 3KCNepHUMeHTaJbHHIMH JaHHLIMH TNoKasHiBaer, Yro Gogee mnpa-
BHJIHO CUHTaTh BEJIHYMHY 3TOr0 MHOXHTEAS paBHoil 2,07 - 104 TToa-
CTaB/sAR 3Ty BeJMYHHY MHOXHTE]S B BHILIENpHBEReHHYy0 dopmyay

W NpWHAB
2
fnco; o =Ty

NoNyyuM ,
[CO.'liannon =2,07-10* ’fop [Ca"] [HCO:;]S-

Buipaxkas KOHLeHTpalHio paBHOBECHO{l YI/IEKHCJIOTH B MHJIA-
rpaMmax 1ia JUTP (Cgp pouney )» @ KoHIeHTpamum HowoB Ca’  n
HCO, B wmmaaurpaMM-skpusaienrax Ha Jurp (rCa’’, rHCO),
OKOHYATeAbHO MOJIyYuM

Ceo, pasuos = 0,455f,,rCa”" (rHCO3)*. (N

Mpumevanne peanaktopa Kosbdunuenr 0,443 B dopmyae (7) noay-
yaercs caepylommm obpasow:

[COs) =2,07. 104 f,, [Ca"] [HCO;]2,

PaBHOB

rae [COy); [Ca™); [HCO;] BHIPAXKAIOT KOMUCHTPALUHH PearHPYIOWNX BEweCTs
B rpaMMoJeKydax na JauTp,

Tlepecuer yrickucaolsl u3 moaspuoit konuentpauun [CO,) Ha copepxkanne
B MHAAUFpaMMax na autp Cgo MPOH3BOAMTCA 110 POPMYIe

Coo, = [CO,] - 44 - 1000,
OTKyAa
Coo,
(CO:) = 77 7000°
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Iy * /
Haa nepecyeta MoJexyaapHbix konuentpauymii [Ca”] n [HCOg) na muaan-
IPaMM-9KBHBAAEHTH B JANTPE MOAB3YEMCA COOTHOLEHHAMM:

rCa™ =([Ca"]-2. 1000 n rHCOj = [HCOj3] - 1000,

- ’ ..
rae rCa” n rHCO,; — xonuentpayun Ca™ n HCO;, BbIpaXceHHble B MHAAMT PaMM-
9KBMBAJEHTAX Ha ANTP.
Ortciona caenyer

. rHCO,
[Ca"] =

1000 °

rCa”
2.1000

Moncrasans STH BeAMuHHH B popMyRy
lcozlpunon =2,07-104 fop* [Ca”] [HCO;]Q»

# [HCOg) =

noaydaem
C CO, pasnos rCa” '2HCO;
21000 = 297 1% S0 5000 * “To0 >
_ 207104 4. 1000

Coo, sammor = 3~ o00. topos /o * 7Ca”" - r*HCOs =
= 0,455 - fop - 7Ca” - P2HCOs3.

Mnuoxntear 1000 BBexen aas RNepeBofa 'PaMMOBHIX KOHUEHTpaumit (2-M0.4)
B MMAJHNTPAMMOBLIE.

3Hauenns sxofsmero B ¢opmyay (7) cpeaHero koadpuuuenta
aKTHBHOCTM THApOKapGOHATa Kaabuusi (fe) NpH Pa3IHYHLIX HOH-
HHIX CHJax pacTteBopa npusefeHH B Ta6J. 8. Tlpu cocrasieHuu 3Toil
Ta6JUMIK 33 OCHOBY B3ATH 3Hauelnsa K03(D(PULUEHTOB aKTHBHOCTH
ORHOBAJEHTHHX H IBYXBAJEHTHRIX HOHOB H3 Tabua. 4 (§ 29).

Ta6anga 8
3uavenna f,,

: -
Uonnan | 3uavenre| Uonnan !3HaueHue' Uonnan 3Haqeuuei! WUonnan 13nayenne
cnaa o caa | Sy | cnaa ep | cna Lip
0,0025 0,73 0,0100 0,50 0,0500 0,29 0,1300 0,17
0,0030 0,69 0,0125 0,48 0,0600 0,27 | 0,1400 0,16
0,0040 065 | 00150 0,46 0,0700 026 | 0,1500 0,15
0,0050 0,61 0,0175 0,46 0,0800 0,23 0,1600 0,15
0,0060 0,59 0,0200 0,43 0,0900 0,22 0,1700 0,14
0,0070 0,56 0,0250 041 0,1000 0,20 0,1800 0,13
0,0080 0,54 0,0300 0,38 0,1100 0,19 0,1900 0,13
0,0090 0,53 0,0100 0,34 0,1200 0,18 0,2000 0,12

Ipn nomomu dopmyart (7) MOXKHO BHMYHCAHTHL KOJHYECTBO CBO-
GOoHONl YIJIeKHCIOTH, OTBeyalwlleil paBHOBECHIO BOAH, COfepxafmlei
onpeneneHHble konnyectBa HowoB Ca®  u HCO, ¢ TBepaniM kapGo-
HaTOM Ka/lbLHA, T. €. KOJHYEeCTBO PABHOBECHOH YIJIEKHCJOTH. ITa
Xe <¢opMyaa Moxer OHTb HCMO/Nb30BaHa AJI  BHIYHCJIEHHS
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#O/IUYECTBA arpeccHBHON YIIEKHCAOTH B Boje. Brryucienue npous-
BOJIMTCA CJeAYIOLHM 06pa3oM.

MycTb obutee coxepkauue cBOGONHOM YI/IEKHCOTH B BOJAE PaBHO
Cco,nem M2/2, conepxanns uoto Ca’" u HCO, — coorsercrsenHo

pasuel rCa’ " me-3xe/a n rHCO; me-3k8/a, KoaHYECTBO arpeccHBHOH
X
YIIEKMCIOTH PaBHO X M2/, T. €. —55— Me-9k8/a. Koraa ycranosurcs
paBHOBecue MpH B3aWMOAeHCTBHH pacCMaTpHBaeMo#l BoAH C TBep-
JABIM KapGOHAaTOM Ka/lbliMdA, CcO/Aep)KaHHe CBOGOMHOM Yr/IeKHCJOTH
yMeHbIIMTCA Ha X M2, T. €. B MOMEHT paBHOBecHsi OHo 6yner paBHO
(Cco, 06 — x) m2/a. Konuenrpauuu uorioB Ca" " u HCO;, Hao6o-
pOT, yBEIMYATCA 3a CYeT PACTBOPEHHS TBEPAOro KapGoHATa Kajblus
X

Ha 55 M2-ak8/a. Coraacio ¢opmyne (7) B MOMEHT paBHOBeCHS
BOAH C TBepAHM KapGOHAaTOM KaibLUs JAO/MXKHO UMETb MeCTO paBeH-
CTBO

Coo,otn— X = 0,455y (rCa” + 25 (rHCO} 4+ 5) -

Onpenenns 3HavdeHue fop Mo Ta6a. 8, MOXKHO BEIYUCAHTD X, T. €.
co/lepaHHe arpeccHBHON YIJEKHCAOTH B jaHHoA Boge. OpHako
TaKoW MeTOX pacuyera, CBA3AHHHA C pellleHHeM YpaBHEeHHA TpeTbefi
crefeHH, oyeHb rpomMo3gok. OcoGeHHO FpOMO3JKUM BEIYHCJEHHE CTa-
HOBHTCA, €CJH BOJA COAEPHKHMT 3HAYHTCIbHOE KOJMYECTBO ArpeccHB-
HOfl yrjexkucaothl. B 3ToM ciyyae MoxeT 3HayMTENbHO M3MEHHTBCA
MOHHAsi CHJA BOAH BCJEJCTBHE YBeJIHYEHHA KOHLEHTpalMii MOHOB
Ca " u HCO, 3a cyer pacrsopennsi TBepaoro KapGoHaTa KajabLusi.
IT10 n3MeHeHHE HOHHOM CuJb HEO6XOJMMO YdecTb, TaK KaK Koaddu-
OueHT fop J/LOIXKEH COOTBETCTBOBATb WOHHOM CHje BOJAR B MOMEHT
paBHoBecua. B 3ToM caydae Bblyuc/ieHHe HY)XXHO [MOBTOPHTb, B3fiB
HOBBHIA KO HIHEHT AKTUBHOCTH C Y4ETOM H3MeHeHHUs MOHHOW CHJIH
BOJIHL.

§ 46. Fopasno nmpouwe MPOM3BOANTL BHIYMCJEHHE KOIHYECTBA
arpeccMBHOH YIIeKHCJIOTH MO rpadukam, MpHBENeHHHIM Ha pHc. 2
u 3. dtn rpaduku cocrasieHn Mo gopMyae (7) Aas cayyaes, KOrAa

#Ca’ " =rHCO;. Oun Ha0T XOPOIO CXOAAUIMECs C 3Tofl (opmy.iof

rCa
pesyabTaTHl B MHTepBaJe 3HaueHui v ,or 0,2 no 10. Toawko
3

nmpu KpafiHuX 3HaYeHHAX 3TOrO HHTepBada M MPH COmepxa-

rea
rHCO;
uut HCO; Goaee 500 m2/a KA MPH KECTKOCTH BOABI Goiee
17,8 Mz2-3x6 pacXoxaeHHs HayHHAIOT 3aMETHO MPeBHILATh JOMYyCTH-
MHEe OMHGKM 3KCTepHMEHTadbHOrO OfpefeieHHss COAepXKaHHA CBO-
6ogHON YrieKHCJIOTH B BoOJIE.

Jl/ia BHIYMC/IEHMA KOJMYECTBA arpecCHBHOM YIJIEKHCJOTH B BOAe
Jpu MOMOWH rPaduKoB Cienyer:
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1. ITo pesyabraraM aHajn3a BOAH, BHPaXKEHHHM B 3KBHBAJEHT-
Hofi opMe (B Me-9k8 Ha | 4), BHIYHCJAHTD HOHHYIO CHAY BOAB (M)

no c¢opMyJie

_ iy~ Sy
F=rmww
rae zr(a)—-CYMMa M2-9K8 BCEX HBYXBaJIEHTHHIX HMOHOB, copepxa-

muxca B jJanHo#l BOAe;
L,y —CyMMa M2-3K8 BCeX OZHOBAJEHTHHIX HOHOB.

2. Ilo BHYHCTEHHOMY 3HaYeHHIO 1 HANTH f.,, NOAB3YSch Ta6u. 7.
0 75 32
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Kid =

0,

g & 10 15 20 25 30 35 40 45 S0 55 60 65 76 7..7. &0 6'.2 ’-7’ &8 10 185 1N 115 l2g r2s
3navenue feog rCa” (rHLly)

&

Puc. 2. Tpadmk ans BHuNHCAeHHA :r'peccunuoﬁ YTASKHCAOTH
npn fo rCa” (rHCOR): < 125

3. Buuncants npoussesenne fnrCa” (rHCO3)2, rme rCa™ n

rHCO; — coorBeTcTBYlOmue cOAepKanus B Boge Houos Ca'* u HCOj
B M2/sxke Ha 1 A,
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4. Haittu na rpacduke TOuKy, OTBeuaiolLylo 3TOMY TpOU3BeAelHIO
H COofiepXKalinio CBOSOAIION YriaeKHCJOTH B Aamninoii Boge (B Mm2/a).

Tlo monoxeHHIO TOUKH MeX1y KPHBbHIMH, MOKa3alllbLIMH Ha Ipa-
¢uxkax Ha puc. 2 WJIH, COOTBETCTBellllo, 11a PHC. 3, MOXIIO onpeje-
JIUTh KOJIWYECTBO arpeccHBIION YIVIEKHCJOTH B BOZE C TOUIOCTHIO A0
1 me/a.

PacreopuMocTs KapOonaTa KaJblius lle Bcerja MoXKeT GbiTh BHI-
gucena no cogepxaiinio cBoGOANoi yraekucaorn B Boge. HauGo-

500 3
475 4w ;
450 35.-:‘-_,:"
“s A LA73
4ol 3
25 f"
375 — Az &
8
§ 957 L4 Vs :
Py 4 R
¥ J25 4 7TV 7
] 4P 4 >
S QLA
[ X1 ’ , V &
y &% / A 1'1 A
R 20 AV
[ A X 44
~ 225 4 v. p4V. 4.4
s aar.
Q 200 y P4
® A !
: s VY, 44 : :
i
S 750 ,7}0 V.04 1
A y.
Q72 ooy .q
Sw 20044
Y :/1;
75 —|0 r:r
s Jr
25
7

g S0 100 150 200 250 300 350 490 450 izﬂﬂ 550 600 650
Swavenue f, rla” (rHcty)

Puc. 3. Tpaduk paa suuncaenns arPeccuBuoﬁ YT ACKHCAOTI
1pu fcp rCa” (rHCO,)2 > 125

Jiee HafeXIBHM H MPUMEHAMHIM BO BCeX CJAy4asaX TNO CYLIECTBY
ABJACTCS METOR IKCTEPHMENTa/bIIOro Omnpefeseluss CnocoGIoCTH
BOAHl PACTBOPATb YIVIEKHCJIHIH KaJblHi. PakTHUeCKu 3THM METOAOM
onpefeJifieTc PacTBOPHMOCTb YIVIEKHCJIOrO KaJblHs B Janiofi soge
He3aBHCHMO OT TOro, ueM ona o0ycjosiaena. VMenno sra pesnuuna
M HYXHA JIS OLEIKH arpeccHBHOCTH BOAK MO OTIOWENHIO K OeToiy
WIN K KapOonaTHHIM NOpopaM.
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2. CEPOBOAOPOL

§ 47. CepoBoaopoa BCTpeyaeTcsi B MPHPOAHHX BOdax B 3aMeT-
HBIX KOJHYeCTBAaX AOBOJIBHO PCAKO, HO B OTAEbHHIX CJAyuasX cogep-
JKaHue ero Gbipaer oueHb BHICOKMM. CepoBodopoda MoxeT ObITh Kak
Oprannueckoro, Tax H HEOPraHH4YecKoro MPOHCXOXKAEHHS, ABJAAACH
OAMMM M3 NpPOAYKTOB pacnafa GesJKOBHIX BeIIeCTB B aHaIpOOHBIX
YCJ/IOBHAX; OH BHIIE/IACTCA NMPH IHHEHHH opraHuyeckux seuects. Ipn-
CYTCTBHE CepeBOAOpOAa 4acTo o6yCJIOB.JEHO MPOLECCaMH BOCCTaHO-
BJelns cyabdartos decylb(aTHpyIOWUMH GaKTepHsiMH; 3TH aHa’pol-
Hele GakTepHH B Mpolecce CBoeill XH3HeAeATe/NbHOCTH BOCCTaHaBJH-
BalOT CyJb(aThl 40 CepoBOAOPOAA.

3a cyer 3TOrO Mpouecca B Bogax HEKOTOPHIX HeTAHHX MecTopo-
xkaennit (Kpacnokamck, Byrypycaan, Anamxkan u ap.) KoHueHTpa-
uus cepoBodopoda OniBaeT ouYeHb BBICOKOH, ZoctHras 2000 m2/a w
Gosiee. DtoMy ke mpoueccy decyabdaTupoBanns o6A3aH CBOHM Ipo-
HCXOXKAEHHEeM CepoBOAOPOA, coepKauMiica B BodaX Mopedd Ha 60.b-
wux ray6uHax. bBoaslune koanuecTBa cepoBogopoda comepKaTca
HHOrZa B BY.KAHHYECKHX rasax, rjeé oH, HeCOMHeHHO, HeopraHmye-
CKOTO NPOHCXOXKACHHSA.

CepoB0oa0Opoa HeYCTOHYHB H JIerKO OKHCJAETCH KHCIOPOAOM BO3-
Ayxa a0 cBoGoAHON cephl:

2H,S + 0, =2H,0+ 2S.

Cepa, B CBOIO OUepefib, MOXKET OKHCJATLCA A0 CyJb(aToB, HO 3TO
AanbHeillice OKHCNeHHe HAET yXKe TpyaHee.

§ 48. B Bogme cepoBoaopoa MOMKeT HaxoAHTbcA B TpexX ¢opmax:
a) B BHAe rasa, pacTBOpPEHHOro B BOAe, — «CBOOOANBIH CepoBOAO-
pod», 6) B Bude HoHoB HS’ — ruapocyab¢uap, B) B BHAe HOHOB
S” — cyap¢pnan. Bce 3T ¢opMu OyayT HaxoauThCA MexAy coboit
B paBHOBECHH:

H,S ==H'4HS’; HS' = H }-§".

Cocrosinie 3THX paBHOBecHi, o4eBHAHO, ONMpedeNAeTca akTHBHOMH
KOHLEHTpallnell MOHOB Bogopoda B RaHHoi Boge. B olOuieM 3aechb
HabJsmodaeTca NoJHas aHafoTHA C pacCMOTpPeHHBIMH Bbitie (§ 39 H
40) paBHOBECHAMH MeXAy pasAuuHbIMH (OpMAMH YrACKHCIOTH H
pasHula GyaeT TObKO B BeJHYHMHAX KOHCTAHT JHccouMallvi.

Iycts obuwee coaepikaHne cepoBogopoda (Bcex ¢opM) paBHO
Z,s.[1s BHYMCIEHH TMpOuUEHTHOro CoAepXKaHHA OTAe/NbHEIX dopm
uMeeM TpH ypaBHeHHuA !:

Zi,s = [H,S] +[HS'] 4 [S"]; 1)
ay- [HS'] -8,
I o = 57107 @
an (51 fi9) ~18
ST, = 1,2.107°. 3)

! 3navennn sennunn B3atol #3 cpasoynuka IO 10. Jlypee «Pacuerunie v cnpa-
BOUHBIE TaGAHUL AAs XBMuKon», [ocxHmu3aar, 1947. U3 stHx Ta6.aHu B3ATH 3HaYC-
1451 KOHCTAHT AHCCOUMAUHH APYTHX CNaGbix KHCJOT, KOTOpHIC YNOMHHAIOTCH Aajee.
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B peay.bTaTe COBMECTHOrO pellleHHs 3THX TpeX ypaBHEHH{l MOXHO
noay4yuto (OpMy/abl ANS BHIYUCIEHHS COAEPKAHHUSA KaXKAOH OTHeNb-
HO#l ¢opmHl B TMpolelTaXx OT oflllero cogepXaHUA CepoBOAOPOAA.
O1tn PopMyaH aHanorHyHH TMOAyyeHHHM Bhinie (§ 40) aas BblyHc-
JIEHHS] CONlePKAaHUR OTAENbHBIX (HOPM YIVIEKHCJIOTHI:

I()().a?{- f(,) Lon . ([V)

% Ty Fiy £5T10ay £ 1) +68-107% 1 ) ¥

100-57-10 % ay. 1 ) W

ajp iy Jiy 37 10-# ay Sy + 68.10~2 T ’

8"l == 1060 -810-5“ Fo .
aip Sigy Jy +37- 07ty fiq) +68- 1075 £

B atux ¢opmyaax, Kak H pailee, f,,, 03Hauaer Koah¢HUHEHT aK-
THBHOCTH OJHOBAJIEHTHOTO HOHa, f, — KO3()QHUUEHT aKTHBHOCTH
JIByXBaJIECHTHOrO HOHa.

B T1a6a. 9 npuBefeHbl COAepKaHHA PasNHYHHX (HOPM CepoBOsIO-
poaa B TpolleHTaX oT ofulero ero CoAepKaHud, BHUHCJIEHHHE IO
npupeseHHnM Bhlle dopmynam (IV, V u VI) ana pacreopos ¢ won-
HeiMH cunaMu . =0,00 ¥ » =0,10 n ¢ pasnNMUHEIMH 3ilaYyeHHAMH
pH. Koadduuuenrn akrusHocreft B3arl H3 taba. 4 (§ 31).

[HS] =

[HS'}=

(VD

Ta6banya 9

CoOTHOMEHHA MeXIy pasiHyHBIMH hOpMaMH cepoBOLOPOAA
npu pasHbiX 3Havenusax pH

Coacpxaliue pasauynnx gopy 8 %,
pH [
H,S HY 4
< 0,00 99.4 0,6
° 0,10 99,3 07
6 0,00 9.6 5.4
0,10 93,2 6,8
7 0,00 63,7 36,3
0,10 378 42,2 Metice
8 0,00 14,9 85,1 0,01
0,10 12,0 88,0
9 0,00 1,7 98,3
0,10 1.4 98,6
10 0,00 0.2 99,8
0,10 0,1 99,9
1

§ 49. U3 pavHbX, mpuBeaeHHHX B Taba. 9, BHAHO, UTO MNpH
pH < 7 npeoGaanaiowmeit opMoit aas ceposogopoaa asaserca HeS,
npuyem npu pH<C6 npakTuyecku Bech CepoBOAOPOA HAXOAUTCH B BHAE
H:S u wa nomo HS’ npuxoaurca Medee 1% or obuiero cofepixanus.
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IMpu pH > 7, naobopor, mpeoGaanaioilefs opMOR sBJAsIETCS HOH
HS’. Tpu pH > 9 npakrudeckn Becb cepoBOAOpOA HaXOAUTCs B
Buge nonos HS! u na gomo HpS mpuxoaurcss meneee 1% ot obuiero
cofiep K aHHs1.

Houn S” B OGBIYHHIX NPHPOAHHX BOJAX NPaKTH4ECKH OTCYT-
creyior. [axe npu pH =10 u uonHoft cure p =0,1 comepxaHue
noHoB S” cocrapaser MeHee 0,01% oT obuiero comepKaHHsI cepo-
Bogopoaa. Boauw ¢ pH > 10 BcTpewaiorca B mpupose O4eHb peaxo.

3. COOTHOWEHHE ME)XAY PA3JHYHBIMH $OPMAMH
CEPOBOJIOPOAA H YIJEKHMCAOTH NMPH HX COBMECTHOM
NPHCYTCTBHH

§ 50. INpu coBmecTHOM MPHCYTCTBHY B BOfie YTJEKHCIOTH H Cepo-
BoJOpoAa OHM OGWYHO Haxomsitcs B ciaeayiomux ¢opmax: COq, .,

H.S,, s HCO, n HS!. Honn CO; MOryT mpHCyTCTBOBaTb B 3aMeT-

HHIX KOJIH9ECTBAaX TOAbKO B Boaax, umetomux pH > 8,4 (cm. § 41),
a uoHsl S” — toabko npu pH > 10 (cM. § 49).

CymecTBylomiye MeTOAH aHaAW3a He RAIOT BO3MOXHOCTH Hero-
CPeACTBEHHO ONpeAesUTb COAEPXKaHHe Kaxpoli u3 aTHX ¢opM B OT-
AeNbHOCTH. DKCIEepHMEHTAJbHO MOXHO oMNpelesuTb: obuiee coaep-
¥ aHHe YIVIEKHCIOTH, obuiee comepaHHe CepoBOAOPOAa, CyMMapHoe
conepkanne HCO; u HS’ u cymmapnoe comepxanue HS, ., H
COyg4p0s- Takum o6pasoM, KCMEpHMEHTANBHO MOTYT OHITb HalAeHH

cienyiouiie BeJMYHHH:
obuiee comepkaHue YIMIEKHCIOTH

[CO,)+[HCO:] = ¥; (N

obutee conepikaHue cepopoaopoaa

[H.S]+[HS] =C; 2
[HS']+[HCO§] = [l (mes04YHOCTb THTPHpHas); 3)
[CO,] +[H,S] = K (KkucaoTHOCTb TUTPHpHas). (€3}

OueBuAHO, 9TO AJ51 COBMECTHOTO pellleHHs MOTYT GhTb HCIO1b30-
BaHH TOJIBLKO TPH M3 3THX ypaBHEHHH, TaK Kak Jni060e H3 HUX deTBep-
Toe MOXeT OHTb NoJaydYeHO M3 TPeX OCTaJbHHX. B cBfI3M ¢ 3TUM j1.1s
BRIYHCJIEHHS! CONEepIKaHHsI OTACIbHHX (OPM cepoBOZOpOAa M Yrie-
KHCJI0TH Gecriosie3HO ONpeacIsnTh BCe deThipe BeamuuHnl ¥, C, I
# K, Tak Kak C 3TOH LeJbi0 MOTYT GbITb HCHOJb3OBAHKE TOJBKO TPH
u3 Hux. OgHaKo onpejesieHHe BCeX YeThIpeX BeJMYHH TpPEACTaB/sIeT
HHTepec ¢ TOYKH 3PEHHs] KOHTPOJsl aHaJlH3OB.
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Kpome yKka3aHHHIX Bbllle YeTHIDeX YpaBHEHHii, HMEeM elle JBa
ypaBHeHua (cM. § 40 u 48) ¢ OJHMM JOMNONHHUTENLHEIM HEH3BECTHHIM

lH]f;n= ay:

GOy

N L =3-107" %)
ay W1 fyy -8

[H3] =5,7-107". (6)

Ecinu ussectHo 3uadenue pH uccaenyemoft Bomel, To g penre-
HHUsI paccMaTpHBaeMofi 3afayH, KpoMe ypaBHeHuit (5) u (6), mocra-
TOYHO HMEeTb eule ABa JIOGBIX YpaBHEHHSI H3 YeTbipeX YKa3aHHBIX
Boimte. Ecan ke 3Havenne pH Bogw HeussecTHo, TO, KpoMe ypas-
Henu#t (5) u (6), HeoOxoauMo MMeTb eme TpH ypaBHeHHd. Pa3Ge-
PeM aBa HpuMepa.

§ 51. Ilycte 3KcnepuMeHTaqbHO HalfeHH ofuiee comepKaHue
ceposogopona C, ofuiee cofepKaHHe YIVIEKHCIOTL ¥, cymmapHoe
copepxaunue [HS’] u [HCO;3), 1. e. 1 (TuTpHpHaa MIENOYHOCTH BOAK
o MeTUIOBOMY oOpaHxeBoMy —cM. § 151). Pemas coBmectHO
ypashenus (1), (2), (3), (5) u (6) u Bupaxaa senuyuny I B
MHJUIHTPaMM-3KBHBAJIEHTaX Ha JIKTP, 2 OCTaJIbHble BEJIHIHHBI B MHJ-
JAUMOJIAIX, AJA BHIYHCIIEHHA COZEpXKaHHfA, HalpHMep, CBOOONHOTO
cepoBofopona moayyuM ¢opmyay

Cys = L1IC+06Y— 05Ul = V(1,IC + 0,6Y + 05IHE—1,2C(C + Y—1D),

rjpe Cys— copepxaHue CBOGOJHOTO CEPOBONOPOAA B M2-MOA/A.

§ 52. OxcnepuMenTanbHO HaliieHO ofbuiee CoflepaHHe CepoBOJO-
pona C, cymmapHoe copepxanue [HS’] 4 [HCO;]= I u cymmap-
Hoe comepxaune [HyS]+4 [COy)= K. Pemas coBMecTHO ypaBHeHHS
(2), (3), (4), (5) u (6), monyuum s BHYHCIEHHH obuiero coaep-
XaHHA CBOGOXHOIO CEepOBOAOPOAA Cleayioutyio ¢opMyday:

Cyy,s = 0,50C + 0,62K + 0,120 = ¥ (0,5C + 062K + 0,120y — 1 24KC.

4, OCPOPHAS KHUCIIOTA

§ 53. Conepxanne ¢ochopHOt KHCIOTH B MNPHPORHHX BOAAX
OGBIYHO HE3HAUHTEJIbHO M Yaule BCero BHIpaXKaerca AOJAMH MHJUIH-
rpaMma Ha JuTp. OfHaKO B OTAENBbHHIX CJAy4asX B BOAAX HeKOTO-
pHIX MHHepalbHEIX HCTOYHHKOB coaepxkaHue (ocHopHOA KHCAOTH
BbIpaXKaercd eJMHHIlAMH, a HHOTAA JaXke NecATKaMH MH/IHTpaMMOB
Ha JHTp.

HecMoTps Ha HesHayuTesIbHOe cojepiKauHe coepuHenuit dochopa
B OGHYHHX MPHPOJHHIX BOAAX, 3TH COENMHEHHS HMeIOT oyeHb 0oJib-
iloe 3HAyeHHe, TaK KaK (ocop ABnAeTcA HeoGXoAHMOM cocTaBHOM
4acTbiO BCEX XKUBHX opraHu3amoB. C HaiuyneM coenuHenult pocdopa
CBA3aHA JKH3HENEATENbHOCTb BOAHBIX opraHusmoB. OnpeleieHue
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cojepxanus ¢ochopHod KHCAOTH B BOJe MNpejfCcTaBAseT HifTepec
TaKXKe ¢ TOUKM 3peliHs oueHKH mMuTheBbIX BoA. Ilopuimiensisoe comep-
xKaine Gochopioil KHCIOTH MOXET HHOTJA YKa3ulBaTb 11a 3arpsaiie-
Hue BOJB, TaK KaK coenuiielius ¢ocopa oTHOCATCA K UHCIY MPOAYK-
TOB Pa3fioXKeHHs] CJAOXKHBIX OpraHHdecKHX coeamifeluii.

§ 54. Pochopias KucAOTA TPexocloBl1a, a CAefOBATENbl{O, MO-
eT HaXoAMTbCA B Bofe B caeaylomux udertnipex gopmax: HiPO,,
H.PO;, HPO; u POy . Coorijouweline Mexay 3TuMu QpopMamu Gy-

JeT, OY4eBHAHO, OMpenelfATbCsd, Kak H A1 APYrHX caabbix KHCJIOT,
aKTHBHOH KoluenTpauuefi woioB Bogopona B Bofe. Ecam obuiee
coaepxanue QochopHoii KucioTH B BoAe Oymer <yp,, TO ¢dop-

MyJBl Afi7 BBIYHCJAEHHS COAepXKalusa Kaxaoh oTaenvioft ¢opMbl
MOXHO MOJNYYHTb, pellast COBMECTHO 4eTHpe ypaBHEHHS:

[HsPO,]+ [HyPO:] + [HPO{] + [POL) = Eupo; (1)
ay [HPO] fyy

_ -3,
_[H:'.PT_KI_']’S' 1077 )
ay [HPOY) fa g
A e g, =6,2-1075 3
[HaPOLl £, ? =)
ay. [P0y 1 f 4 K —1
o g, =22.107". 4
[HPO1f ) 3 0

B pesyabTaTte COBMeCTHOrO pellleHHs 3THX YpaBHeHHH NOAYYHM
cienyiouye (GOPMYAH A BHUUCACHHS COAEpKAaUUP OTHeNbHHX
dopM dochopHOi KHCIOTH B MPoLEHTAX OT ee O6mIero comepxauus:

3
100y fiy) Fior Fis),
J 2 -3
i Fiy Fioy Foo e Fo i 75- 1077+
1008 1y e Fen _
+ay Figy Frg s 165-1071 - f(y Sy - 102-107%
3
__ 1008 fi1y Fio) fi9)
- K

[H:PO,] =

. (VII)
[HPO;] = 100aj. £ f;.é) 751073 | o
[HPO{] = 100ay- £, f(}% . 4,65-10-10 ; o
[PO{] = 100-£,,) f(.,)K-l,og.m-:»; ‘ .

B taba. 10 npupesens comepxaiua pasnmmuunx cgopM docgop-
HOM KHCJOTH, BHYUHC/AEHHBIE TO YKa3aMHHM ¢(opMyJaM AAs BOJ
¢ #=0,00 u » = 0,10 npu pH or 5 no 11.
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Ta6anya 10

CootHomenus MeXAy pasanutviMu Popmamu pocdoptoit kucnorm
NPH PasHBIX 3HAYEHHAX P

Coznepxkanve pazanumbix (OPM B npouenTtax
oT 06uiero coiepxkanms

pH n
H4PO, H,PO;, HPOY POy’
5 0,00 01 99,3 0,6 0,0
0,10 0,1 98,5 1.4 0,0
6 0,00 0,0 94,2 58 0,0
0,10 0.0 87,2 12,8 0,0
7 0,00 0,0 61,7 38,3 0,0
0,10 0,0 40,6 59,4 0,0
8 0,00 0,0 13,9 86,1 0,0
0,10 00 6,4 93,6 0,0
9 0,00 0,0 1,6 98,4 0,0
0,10 00 0,7 99,2 01
10 0,00 00 0,2 99,6 0,2
0,10 0,0 0,1 99,0 09
1 0,00 0,0 00 979 2,1
0,10 00 0,0 91,7 8.3

§ 55. U3 ta6a. 10 BuaHo, uto mpu pH =05 npakrtuuecku Bca
tdochopHas Kuciora B BoAe HaXOAMTCH B BHAE HOHOB H.POy; npH
pH =09 u pH= 10 B Boze comepXkaTca TONBKO HOHH HPO4. B un-
TepBaje pH o1 5 A0 10 MpaKTHYECKH OICYICIBYIOT Kdk MOJEKYJbl
H3PO,, Tak u nonn PO} , u Bca docdopHas KHCAOTA HAXOAMTCSA B
uge uoos HyPO: u HPO;. 3amerHne Konuuectsa HoHos PO;
HAaYMHAIOT MOABNATLCA TOJbKO Npu pH =11, Ho u npu 3Tom 3Haue-

U4
Hun pH una gomo HPO; npuxogurca 95—98Y% B 3aBHCHUMOCTH OT
HOHHOHA CHJIHI BOXHI.

5. KPEMHEKHCIJIOTA

§ 56. Bostee 95% Bcelt MaccH 3eMHOHl KOpHl TpHXONUTCA Ha
kpemHesem (SiO;) W pasinuHble CHIMKATH. B CBA3M C 3TUM BO BCEX
TIPHPOAHBIX BOAAX COAEPIKATCH COENUHEHHS KPeMHHUS, HO B GOJIBIIHH-
CTBE CJyuaeB COfepXaHHe MX HE3HAYHTeabHO M 9alle BCero BHpa-
Xaetcss (B mepecyere Ha SiO.) egMHHLAMHM MWUIHTPaMMOB Ha | 4.
CreayeT, ofHaKo, OTMETHTb, YTO, BO-TIepBHIX, 3TH HeGoJblIMe copep-
WaHHA COeUHEHHII KpeMHHR B claGo MHHepaJIU30BaHHHIX BOAaX
BMOJIHE COM3MEPUMBI C CONEPKAHHAMH OCHOBHLIX COCTAaBHBIX 4acTeH
MHHEpanH3alMH 3THX BOJ W, BO-BTOpPHIX, B OTJe/bHBIX BOAAX COAEp-
KaTcH JECATKH, a B HCKMOUHTENbHHX CAydasx AaKe COTHH MHUJIIH-
rpaMMOB coefHHeHHii KpemHudA HA 1 4.

He3xauutensHoe, Kak mpasuio, cogepxauue SiO; B MPHPOAHHIX
BOAaX OODBACHAETCA TeM, YTO NMpHPOAHHE CHJIHKATH, YUCTHII KpeMHe-
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3eM W BCe ero rujpatHule ¢opMH OdeHb MJIOXO PACTBOPHMH B BOJE.
H3 xpemHeBHX KucjoT obmieft ¢opmyant xSiO;-yH:O, conu koro-
PHX HM3BECTHH, mpocTefillell ABNAETCA MeTaKpeMHeBas KHCJIOTa, OT-
Begajomas dopmyne HpSiO3(SiO,« H,0). dra Kucniora, Tak xe, Kak
M BCe MOJUKPEMHEBHE KHCJIOTH, MPAKTHUECKH HepacTBOPHMaA B BOJe
M He TMoOJydeHa B YHCTOM BHIeE, HO ee KaJlueBhle H HATpHEBHE COMH
pPacTBOPHMHL.

MerakpeMHeBas KHCJIOTZ OTHOCHTCA K YHCAY odeHb CJIaBhIX KHc-
JOT M XapaKTepH3yeTcs CJefylOHMH TNpHOAU3UTEJNbHBIMH 3Haye-
HHAMH KOHCTaHT HOoHu3amuu: K, =~ 1079, K, =~ 10713; TouHHle 3Haye-
HHUSl KOHMCTAHT Heu3BeCTHH. M3 KOHCTaHTH mepBoll CTynmeHH HOHH3a-
uu ciaenyer, uro npu pH = 8 orHoweHune

HSiO; 10-2
H,Si0; ~ 10-*%

~0,1.

Taxkum o6pasoM, npu pH =238 okono 90% obuero KoauuecTBa
MeTaKpeMHeBOl KHCJIOTHL JOJ/KHO HAaXOQHUTBCA B  MOJeEKyJApHOM
Bule. B TO ke BpeMsa MerTaKpeMHeBas KHCJOTA, KaK yXe oTMeda-
JOCh BHIIe, B BOJAe MpaKTHYeCKH He pacTBopuMa. B cBA3m ¢ 3tuM
KajlneBHle W HATPHEBHIE COJH 3TOf KHCJIOTH MOryT GHITH YCTOHUHBHE
B pacTBOpe TOJbKO NpPH BHICOKMX 3HaueHHsX pH, mpu HH3KHX Xe
3HaueHHax pH oHu mosnHOCTBIO ruapoausyioTca.

B COOTBETCTBHH C H3J10XKEHHHIM CYHTAIOT, YTO KpeMHEKHCJIOTa
HAXOAUTCA OOBIYHO B TMPHPOAHLIX BOAAX B KOJLIOMOAJbHOM COCTOA-
HHM, B BHIEe pPa3NH4HHIX (OPM rUApaTHPOBAHHOrO KpeMHeseMa, H
TOJIbKO B HIEJIOUHHIX BOAAX ONHOBPEMEHHO C KOJLIOHAANBHON KpeMHe-
KHCJIOTOR cofepxaTca Takxe woHnl HSIiO,. Hapsmy ¢ rugpatamu

KpeMHe3eMa B BOAAX HHOTJa COAEpIKaTcH, MOBHAMMOMY, TaKXe H CH-
JIHKATH B KOJJIOHAAJBHOM cOoCTOAHHH. ONHAKO BONPOC O COOTHOIIE-
HUH MeXAay pasiudHeiMu opMaMu cOoeauHeHHH KpeMHHS B MpUpOA-
HHIX BOjax H3ydeH odeHb cilabo.

Ipu cymecTByiomMXx MeToaax aHaau3a ompejensercs obumee co-
Jepxaune SiO, B Boge. Bce HalineHHoe aHaauzoM KoauuecTso SiOa
CUHTAIOT HAXOAAIHMCA B KO/JIOHMJAJbHOM COCTOAHHM M He YYHTH-
BAlOT MpH pacueTe MOHHOTO COCTaBa. B GOJbUIHHCTBE CJIyyaeB 3TO
He Be/IeT K 3HAUHTEbHEIM OMIHOKaM, OCKOJbKY COfepakKaHue KpeMHe-
KHCJIOTH OOBIYHO OueHb MaJIo MO CPaBHEHHIO ¢ o6wiell MHHepanu3a-
IlHedl BOARI, 110 HHOrga omKOKa MoXeT OhiTb GoablIOff, TaK KaK B
HEKOTOpHIX BORAaX KPEeMHEKHCIOTa COCTaBNfeT 3HAUHTEJBHYI0 4YacTh
obmeil MHHepaausauud. Belcokoe OTHOCHTEJNbHO o6Iiell MHUHepaau-
3auMy cofepiaHHe KPeMHEKHCJIOTH 4acTo Habmonaerca B Bojax,
CBA3AHHBIX C H3BEPXKENHBIMH MOPOAAMH.

Kpome nepeunciiedHbX Bhlle C/1aGHX KHCJIOT, B NMPHPOAHBIX BO-
Jax MHOrja COoAepxXKarcs B 3aMETHRIX KOJHYecTBax CJaGue OpraHu-
decKHe KUCIOTH, HampuMep B GOJIOTHHIX BOJAX M BOJAaX HeTAHBIX
MeCTOpOXIeH K.
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VII. AKTHBHASI PEAKLLIHA NPUPOAHOH BOAbI pH

§ 57. Beanundna pH — mokasaTens aKkTHBHOH  KOHUEHTpauUH

uonos sofopoAa — Ig([H')fy\), apaserca omnolt w3 Bamueix Xapak-
TEPHUCTHK BOABI. 3HATb 3TY BEJAUYHHY HEOOXOAUMO A PeLleHHd Le-
JIoro psila TEOpeTHYeCKHX M MpPaKTHUECKHX BOMpocoB. Besuauna pH,
Kak MH Bumeau Bulile (cM. raasy V1), nospoaser pemutbh Bompoc
O COOTHOLIGHHM MEXAYy pasnuudniMy  GopMaMu  copepKaIuxca
B BOAE CNaGHX KHCJOT.

Ot akTHBHOH KoHueHTpauHu HoHoB H° 3aBucHT pacrBOpHMOCTD
THIPOOKHCH Xejle3a B NaHHOM BOJe, BCJAEACTBHE 4€ro NpH OlEHKe
arpecCMBHOCTH BOAHl MO OTHOLUEHHIO K 2KeJe3y Heo6XOAMMO YUHTHI-
BaTh 3HayeHue pH. XapakTrep u HHTEHCHBHOCTH HpOIECCOB B3aUMO-
JeficTBus NpUpPOAHOA BOAHLI C MOUYBOA WAM TOPHOM MOpONOM 3aBHUCAT
B 3HAYHTEJbHON Mepe OT aKTHBHOA KOHUEHTpalUMU HOHOB BOROPOAA.
Han6onee akTHBHLIMH B 3TOM OTHOLUEHHH OGHIGHO SIBAAIOTCA BOAH,
peaKuusa KOTOpHX 3HAYHTENbHO OT/IHYAETCH OT HefiTpa/ibHOM. IKcre-
puMmeHTaanrHOe omnpefenenne pH npupoxHolt BOAK MOXKeT HMeTh
UeMbI0 TaKXKe YAaCTHUHHIA KOHTPOJb Pe3yJIbTAaTOB XHMHYECKOrO aHa-
Jiu3a JKaHHOH BOAB H T. A.

§ 58. AKTUBHAA KOHUEHTpauWA WOHOB BOMOPOAA B BOJAE 3ABUCHT
OT XHMHYECKOTO COCTaBa H KOHUEHTPAUHH BELIeCTB, COAEPKALIUXCH
B 3Toft Bofe. [lpu 3tom pH npupoaso#t BoAn B noAasasiouiem Goib-
UIMHCTBE CJly4aeB 3aBHUCHT FJIaBHHIM 06pa3oM OT COOTHOLUEHHS pa3-
JIH9HBIX ¢opM yrieKHCIOTH, coAepxKaulelica B BoAe. [lo seaununne
pH, Kak nokasano B § 40, MOXHO BHUHCIHTH COOTHOLUEHHE MEXIY
pasMuuHbIMH (POpMaMH YIVIEKHCJIOTH, eC/H H3BCCTHO ofulee cogep-
}KaHUe YreKHCJIOoTHl B AaHHOR BoZe. OueBHIHO, 9TO, MOJB3YACH
KOHCTaHTaMH WOHH3aLMK YTJEKHCIOTH, MOXHO pelHTb TaKXe H
obparHylo 3afady, T. €. BH9ucAuTh pH BoJB, eciin U3BeCTHH cojiep-
KaHUA OTACNBHHX (GOpM YIIeKHCAOTH B 3TOf BoOJe.

CorsacHo usnoxewHomy B § 41 mpupoiHEle BOAB MOXHO pas-
OuTh Ha TPH FPYNMH:

a) BOAM, colepXallige cBOGOAHYI0 yrJaekuciory u wonsl HCOS;

6) BoaM, comepxamue uoin HCO, n COj;

B) BOAW, COAep¥kaulde MpaKTuieckH Toapko woHal HCO; u He
cofepaiuye B 3aMeTHHX KosaudecTBaXx Hu uoHos COj, Hu cBoGoa-
HOM YTJIEKHCJIOTH.

Paccmorpum cHaudana mocleRHHit caydad.

§ 59. B pacrBope 6ukap6onara GyAyT HMeTb MeCTO Clleiyiouiue
paBHoBecHs:

HCOs+H' = H,CO,; (1)
HCO; == H’ + COy; (2
H,0 = H'+ OH". 3)
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g Kaxmoro M3 3THX o6pa1~umux npoueccos MOKHO COOTBET-
CTBCHHO HamHcarb

[H'][HCO}) £, )
— oL =Ky; M
H1COS) (h fey o . It
[HCO;]f(l) K @
[H'] [OH']£2, = Ks. am

B ypasuenun (I), kak u panee (cm. § 39), uepes [CO.] o6o-
3HaueHo of6uiee comepxanue cpoGomHoi YyraekucaoTH (CO2raa—-
4+ H,CO;). HOas Toro uro6un B pacrsope o6pasopaliock [COg)2-moa
cBOGOAHOA YIIEKHCIOTH, COrMIacHO ypapHenuwo (), Takoe ke Kojau-
yectBo 2-MoHoB H' momkuo cessateca ¢ monaMu HCO;. 3a cuer

uonusaunu uoHos HCO; no ypasueHuio (2) oGpasyercd, o4eBHIHO,
cronbKo #e nonos [CO’), cKosbKo obpasyerca z-uoHos H, Tak KaK
NpH HMOHW3ALMH, COracHo ypasHenuio (2), u3 omHoro woHa HCOj
o6pasyercs ogun Hou H' u omun won CO]. Ouepumno, 910 oCTANB-

Hoe KoiHuectBo HOHoB H°, Heof6xomMMHX A o6GpasoBaHusA .[COz]
2-moa cBoGomHo# yriekuciorel, T. e. [COz] — [COj Je-uonos H', Gy-

JeT MOJyYeHO 3a CUeT HOHH3auHWH MOJeKyJd BOAW. MoJlekysa BOIB
npu uoHH3auuu obpasyer onud uod H' u ogun mon OH’. Cnenosa-
TeJbHO, KOrAa B pacTBope GuKapGoHaTa YCTAHOBHUTCA paBHOBeCHe,
10 [CO;] —[CO ] 2-nonos OH’ okaxercs B u3bnrKe npotus HoHos H'.

Takum o6pasom, MH 6yfieM HMeTb
[OH’] = [H'|4 [CO,] — [CO3). V)
IMoacrasnss sro suavenue [OH’] B ypasnenune (I11), nomyyum
[H')2 /8 + [COGl [H'] fiy — [CO3] [H] Fiy = Ko (V)
Us ypasrenuit (I) u (II) umeem

[H] [HCOJI £ 5, |
K 2

Ky [HCO})
H1fy °

IMoncrasnsin ath snavenna [CO;] u [CO;”] B ypaBHenne (V),

l'IOJIY‘!aGM
- {l I']3 [l lCO;] f [H.] [HCO'] Kgf2
[l ] ] J (1) l Kl v [l l.]f::_) L

OTKyZAa

[CO,} = [COsl=

= Kn,

(Hlf o = l/ [HCOg) KiKs £ty - KiKo £ 5)
i Klf(g) 'i' [HCOfllf(zl) f(g)



Mpuuumaa, kKak u panee, K;=3:107;, K,=5-101" =n
Ky =- 1071% (gns ¢t = 22°), noayuum

T 1= 10-10 g2 =21
[Hfa =]/[HC°'*" gl S Ve
=T 3 .
3' 10 f(.:,) ‘I' [HCO!!]f(l)f(g)
B sToM ypaBHeHHH BTOpoe cllaraeMoe B GHCJHTe’de MNOZKOpeH-
HOro BbIpa>XeHHd 3HA4YUTEIbHO MEHbllIe, 4YeM [epBoe cJjaraemoe

’ k-]
(kpoMe caydas, Korga seananHa HCO; upespmuaiino mana), a B
3HaMeHaTesle, Hao60pOT, MepBOe CJaraeMoe 3HAUYHTEIbHO Meublile
BTOPOro; MO3TOMY MOXHO NpPHHATD

. 1.5-10°1 387-10"?
H f = V : = S —
[ ] (1) f(-_g) Vf(.z) y
OTKyZaa

pH=—Ig ([H'] fuw) = —1g(3,87- 107 +IgV Fy

HJIKH OKOHYaTeJIbHO

PH==8,41 45 1g fey - (VIy

[Moabsyace koadduuuenramu f,),MpuBedeHHbIME B Ta6a. 4
(§ 31), masm pactBopoB 6ukap6oHaTa C Pa3NUYHON HOHHOM CHJOH,
no;tyyum 3Hadenus pH, ykasauuue B Taba. 11.

Tab6aunya 11
3uavenun pH B pactbopax GuxapGonara
| |
Hounasn - | -
ey | 0,000 0,003 oor | 003 | 0,10
pH ’ 8,41 8,3t 8,31 I 8,23 ' 8,17

§ ,60. Ecnu Bopa coaepXutT CBOGOAHYIO YIMIEKHCJIOTY H HOHBI
HCOj, To 3nauenne pH ansa s1oft BOAW MOXHO BHYMCIUTL MO KOH-

CTaHTe MEepBOf CTyNMEeHH HOHHM3ALUMH YIVIEKHCJIOTH
[H] £, [HCO ) £,

SN =K.
[punumasn, Kak u pauee, K, = 3- 107, noayaum
. 31077 [CCy)
H = — "_- -
[ ]f(l) [“CO:‘]f“)

Bupaxan kouuenrpauuu CO; u HCO, B munnurpammax Ha
JUTP BMECTO rpamMM-MoJiell Ha TP, MOTyYyaem
) 3.1077.61,02.C g,
— 2
H)f o =—gore—7
uco3 (€3}
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rae Cco,—— KOHUEHTPAUUA CROGOMHOA YTACKHCIOTH B M2/4;
Cyco! — KOHUEHTpaNHS HCOs B #2/a.
'8

U3 3Toro papeHCTBa MOJyuyaeM
pll== —Ig{[H17 () =637 — lg Coo,+18 Cpoy +18fcw-  (VID
IpunuMan 3Havenus kosdduuuenra f,;, no ra6a. 4 (§ 31), mo-

JyyuM IAs BOA C Pa3NHuHOM HOHHOH cHJIOf P 3Hadewun Igf,,, yka-
3aulinle B Taba. 12.

Tabaunya 12
3uadenun 1g 1,
Houuas _
cina 0,000 I 0,005 0,01 ‘ 0,05 ‘ 0,1
2 0,00 ‘ —o04 | —005 l —0m ‘ —o1

§ 61. B Tex cayyasax, Koria BoZa MPAaKTHIeCKH HE COREPIKHT
CBOGOAHON YIJIEKHCNOTH, a cogepXur uonn HCO; u COj, ana sui-

gucnenua pH MoxHo MOAB30BaTHCA KOHCTAHTOM BTOPOM CTYNEHH
HOHH3ALMH YTJIEKHCJIOTH

[H] £ [CO3) £,

, =K,
[HCO;1 1, ’

Mpusumasa nonpexxseMy Kz =5-10"1, nonayuum

5-10""[HCOy] £,
[CO51 /)

[H]fw=

?

uau, Bupaxkas KoHuesrpauuu HCO, u CO, B Me/a, GyaeM umeTs

5.10°1.6001C [y
HCOa

’

H = s
[ ]f(l) bl,m'ccog'f(g)

OTKyAa

. S
pH = —lg {[H')/(n} = 10,31 —lg C\ oy +1g Copr +1g 7{—1’, -+ (V)
B ta6a. 13 npuBefieun 3Hadenus lg % , BHYHC/IeHHH e TT0 K03¢-

1
¢unmenram f) u f), yKasanHeiM B Taba. 4 (§ 31).
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TaGauua 13

3uavenns Ig ﬁ’-’
S
! |
Houuas - .
cuna 0,000 ) 0,005 ! 0,01 , 0,05 ! 0,1
fy |
hey Dl ! —o,11 —0,15 ’ —0,26 —0,37

m

CoBeplilleHHO OUEBHIHO, UTO €CJIH BOAA He COIEPKHT HH HOHOB
HCO,, uu uonoB COj, kak, Hanpumep, HeKOTOphle KHC.IHe PYAHHY-

HBle BOJHI, TO BCe yKasaHHble Bbillle (OpMY.IH LI1A BhuHCIeHus pH
B 3TOM Clyyae He NpuMeHHMH. Ilpu 3HauMTEIBHOM COdEpXKaHHUM B
BOJEe aHHOHOB M APYTHX C1a0hIX KHCIOT MOMHMO YIIeKHCIOTHI BHIYHC-
Jenne pH no npusenennsim Buitne ¢opmyaam (VI, VII u VIII) mo-
WKeT aarth 00JbLIYIO OWHOKY.

VIII. )KECTKOCTb BOAbl OBHIASl, YCTPAHHUMAA,
NOCTOAHHAS H KAPBOHATHAA

§ 62. TepmuH «XeCTKOCTb» oOnpenensier coGoit cBoiicTBa, KOTO-
phle MPHAAIOT BOJEe PacTBOpeHHBle B Heil COIH KaJbUHA M MarHu.
Opmuum H3 TaKHX CBOHCTB SABJISETCH CNMOCOGHOCTb BOABI CBSI3HBATh
mbuls10o. Eciu pacTBOpsiThb B XKeCTKOit BOAe MHIO, TO B Hauajle NeHH
npH B30aJTHIBAaHHH He MOJYUMTCH, a JHIIb BHAEAHTCH XJIONbeBHIAHBINA
ocaaok. 'lem Goubliie KeCTKOCTh BOAH, i1em GoOJble MBLJIA HYXHO
M3pacxofoBaTh, NMpexae UeM MNOABHTCS MNeHa.

MBLI10, KaK H3BECTHO, COCTOHT B OCHOBHOM M3 ILETOYHHX co.jel
MHUPHBHIX KHCJOT (NMajibMHTHHOBOI, CTeapHHOBOM u Jp.), H NpH
B3aHMOJEHCTBHH MBLJIA C XKeCTKOH BOJOH HOHBI KaJbUHA W MarHusd,
Haxolsllyecss B Boxe, o6pa3yloT HepaCTBOPHMBIE B BOJE COJH XKHp-
HbHX Kucior. Hampumep, npu meficTBHH XecTKoit BOAH Ha creapH-
HOBOKHCJIHX HaTpHi GyAyT NOJIyyaThCsd HEPacTBOPHMHIE CTeapaTrhi
KaJbUHS ¥ MarHus:

2C,;H;z;CO0’ 4 Ca™ = Ca(C,;HgCOO),;
2C,;HgzCOO’++Mg"* = Mg (C,-H,;COO),.

Jlpyrum cBOMCTBOM KeCTKHX BOJ SBJISAETCA HX CNOCOGHOCTH 0Gpa-
30BHIBAaTb OCAaAKH Ha CTellKaX MapoBHX KOTJIOB — «KOTEJIbHBIH Ka-
meHb». OOpasyiowasca Ha CTeHKaX KOTJ1a HaKuNb yMeHbluaeT Koag-
¢uupenT noJesnoro AeilCTBHA KOTJa, Tak KakK, o6Glagas MaJoi
TENJIONPOBOAHOCTBIO, 3aMeLIfeT Teml00GMeH. YCTaHOBJeHO, UTO
KaXIbi MUJTHIMETP HAaKHUMH Ha CTEHKaX KOTJIa YBeJHUHBAeT PacXol
tonauBa Ha 1,5—2%. Kpome Ttoro, ToscrHit Clofi Hakunu BegeT
K CHJBHOMY NeperpeBy CTEHOK KOTJIa, UTO BJjeueT 3a coGoii mporap
MeTa’slla, a HHOrga JaXxke B3pHIB KOT1a BCIAEICTBUE pacTpecKUBaHUSA
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KOPKU HAKHIH H COMPHKOCIIOBEIHA BOAH C PacCKa/J€HIIBIMH CTEIIKAMH.
Hakune o6pasyercsi Takke 11a yaikHuKax, camoBapax u 1. A. O6pa-
30Baliie HAKHUMH B NePBYl0 oucpelb OGYCAOBJENO BHNALEHHEM H3
BOJAK! YIVIEKHCAHIX COJIEH KaJIbLHA H MarHusa, o6pa3yloniuxca 3a cYer
pasJIoXKeHHA TUAPOKap6OIllaTOB NPH KHNAYEHHH BONKI:

Ca(HCO,), — CaCO,+ H,0 4-CO,.

B KeCTKOi1 BOjJIC MJIOXO pa3BapHBalOTCH OBOWIH. Bonwl, o6ianaio-
e GOJILUION >XCCTKOCTBIO, HENPUIOAHH IJIS LEJIOTO psfa NpoU3-
BogctB. Cilefyer OTMETHTb, UTO CBOWACTBA BOMALI, KOTOpHIE 1a3bIBAIOT
KeCTKOCTbIO, MOFyT 06YyCI0BHTb Takxke wonsl Sr™°, Ba'’, Fe'",
Mn"", no coxepkaiine 5THX HOIIOB B NMPHPOAHLIX BOAAX IIHUTOXNO,
MOSTOMY HX, KaK NPaBWiIO, 1€ YUYHTHIBAIOT U NMPHIEMAIOT BO BIIHMA-
e Tonbko wonnl Ca’® w Mg’

KoiinuecTperio xKecTKOCTb BOAK NMPHIIATO BHPa)KaTh B rpajycax.
Hemeuxuit rpanyc XecTKOCTH COOTBETCTBYeT coiepXauuio 10 me
CaO na 1 2 oaw; ¢panuysckuit — 10 sz CaCO;3 ua 1 2 sonwt; aur-
auitckuit — 14 m2 CaCO; na 1 2 pogul (1 rpan na 1 ranaon sogwl);
amcpuKanckuit — 1 sz CaCO; na 1 2 Bonsl.

§ 63. XXectkoctb, oTBEyatomylo o6ieMy KosnuecTBy HonoB Ca’”
u Mg'’, comepxallluxcsi B BOA€, Ha3blBalOT 06U el KeECTKo-
CTh IO

Mpumewaune penaxropa. B CCCP npuusra cHCTeMa BHIpPaXKCHUA
JKECTKOCTH BOIAHW, NPHHIMIHAJNLHO OTAMYAIOINANCS OT HHOCTpaHHHX. Kaasuuid u
Maruauil NMPUCYTCTBYIOT B BOJe B BHIE WOHOB, UTO H HaXOAWT CBoe OTpaXeHHe
B rocylAapcreennoM cranaapre I'OCT 6055—51. CornacHo 3TOMy cranaaprty
HECTKOCTh BOJAW H3MepseTcsl B MHJJAHIPaMM-DKBHBAJICHTAX KaNblHiA-HOMA H
MarHHiA-HOHA Ha | 4 BOAW; NpU STOM BHIYHCAENHS 3HAUHTEILHO YNPOLUIAIOTCH.

TpuMmcyp. Boaa cotepxur 120,56 M2 Ca’® u 37,5 me Mg®*. 3ro cocrasaser
120,5: 20,08 =6 me-9ks Ca'" u 37,5:12,16 =3 me-axs Mg’°. O6Wan XecTKOCTb
BoAW Oyier 6 -+ 3 =9 m2-3ks/x.

IFOCT 6055—51 npuBOAHT chelyiolune YCTaHOBAEHHHE HAanHHe AAsa TNepe-
YHCAEHHS1 HHOCTPAHHHX TPalycOB KeCTKOCTH HA MHJJIHIPaMM-IKBHBAJCUTH:

1 Hemenkuit rpaiyc Kectkoety coacpuT 0,35663 me-axas/a;

1 dpanuysckuii rpaiyc xecrkocth comepxur 0,19982 me-sxe/a;

1 aurnufickufi rpalyc XectkoctH colepxur 0,28483 me-sxs/ax,;

1 avepukaHckHil rpaayc »ectkoctH colepxur 0,01998 mz-axs/ar.

B npunoxenun I Jana TaGmiua ans nepecuyera HeMeUKHX TPaycos XeCcTKO-
CTH Ha MHWIHIPaMM-3KBHBAJENTH.

§ 64. B 3aBHCHMOCTH OT BEJIHUHIIL XKECTKOCTH BOAY MOXIIO NpPH-
6JIN3UTEIBHO OLEIHBATh CAENYIOUWIUMH TEpMHIIAMU:

O6ian XKecTKocTL Xapakrepucriika BOAH
Menvive 3 w2-3kx6 Markas
35,1 » Cpeaneit weci1kocti
51-10,7 Kecrkan
Poace 10,7 QueHb *eceTkas




Cornacio T'OCT 2761 — 44 o6mas KecTKoCTb BOAH HCTOYHHKA
LEHTPA/NH30BaHHOrO BOMOCHAGXKEHHS HE HOJIKHA mpesulmate 40 He-
MeuKux rpagycos unu 14,3 me-3ke.

§ 65. )KecrkocTs OOLLYIO, T. €. COOTBETCTBYIOILYIO BCEMY KOJI-
yecTBy Ka/nbUHH-WOHa M MarHWii-woHa B BOJE, NMOAPA3AENAIOT Ha
XEeCTKOCTb NMOCTOSAHHYIO W XECTKOCTbh YyCTpaHU-
Myio. Eciun Bomy nmpoKHNATHTb, TO OGEIYHO HacTb HOHOB Ka/bUHA
K MarHWs U3 Hee BulAeJAeTcs B BHIAE ocanka. JKeCTKOCTb, COOTBET-
CTBYIOILYIO KOJIHYCCTBY BHIMANAIOUWHX B OCANOK HOHOB Ka/blUWA H
MarHus, Ha3bHBalOT YCTPaHHMOH XeCKOCTbIO, a OCTa/lb-
HYIO XECTKOCTb, T. €. PA3HOCTb MeXHy oObllell XXecTKOCThio H YCTpa-
HHWMO#1, Ha3LIBAIOT MOCTOAHHON XEeCTKOCThHIO.

YcTpaHUMYIO KeCTKOCTb ONpenesifioT 3sKcnepuMeHransHo. Jlas
3Toro omnpeaeneHHult 06beM BOALW KHMATAT NPOAOMKHTENbHOE
BpeMsi ¢ OOpaTHBIM XOJIOZH/AbHWKOM (UTOGH BOZa He BHIKMMaga),
a 3aTeM OnpeneNsioT XKeCTKOCTb BOAH noche KunaueHus. HalinenHas
JKECTKOCTb OyZeT MOCTOSHHOH, a pasHOCTb MeXAy NepBOHAYaJIbHOH
(o61eft) KECTKOCTbIO BOABI, T. €. XEeCTKOCTbIO CHIpOH BOAHI, M XKecT-
KOCTbIO NMPOKUMAUEHHON BOAB — 2KECTKOCTbIO YCTPaHWMOH.

§ 66. Buinagenne B ocamok HoHoB Ca™ " w Mg"" npu KHNsUeHHH
BOAHW OGDBACHSETCS TE€M, YTO NpH 5TOM YJAeTyuWBaeTcd CBOGOAHAs
YIJEKHC/IOTa, YTO BJeUeT 3a Co6oil CABUr PaBHOBECHIl MeXAay pas-
JIMYHEIMH opMamu yraekucaorH, woHamu H® u OH’.

B Bozme, conmepxamieli HCOj;-uoH, ycTaHaBIMBAIOTCA Cleaylo-

e paBHOBECHS:
a) I'maposus rugpokapGoHAT-HOHA:

HCO; -+ H,0 == H,CO,+ OH’ (1)

Pacreopnt NaHCO; u KHCO; noka3nBaloT SICHYIO IHETOUHYIO
peakuuio Ha ¢eHoNGTalenH.,
6) Huccoumanus HCO; no sropofi cryneHu:

HCOs == H'+COs. @
O6pa3sosapiasics no ypasHenuio (1) yroibHas Kuclora pasna-

raerca (cM. § 39):
H,CO, == H,0+CO,.

TMpu KunsueHWH BOAH YIJIEKHCTHIi ra3 BHAENAETCA BMeCTe C na-
pamu poanl '. Beaencrehe sroro papHosecue (1) cmeliaercsi BNpaBo.
O6pasyiouueca no peakuun (1) ruapokcuiapiuie noHsl OH’ B3anwmo-
neicTeyioT ¢ poaopoaHuMK woHamu H, o6pasyoumumucs mo ypas-
HeHuio (2), BC/AEACTBHe Yero peakuus (2) Toxe CABHraercs BIpapo.
B pesysbrate HapylueHus paHoBecus B cucreMax (1) u (2) ruapo-

! Ecw BOta comepxut 5 me-ake Ca®*, 1 me-sxe Mg** u 2 me-sxe HCOys
B JAMTPE, TO O6iLas XKeCTKOCTh BoAW Gyaer 6 mM2-9xs, Ilocne KHMNAYEHHS XKeCTKOCTb
yMeubliTeA 10 4 M2-3K8, TMOTOMY 4ro 2 M2-3xkg¢ Ca®® ocaayT B BHAe Kape
GoHaton. — llpum, ped.
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KapGonarusie wonsl HCO; mnpespamaiorcs B KapGoHar-uoun COj:
2HCO; = CO; + H,0 + CO,.

Odpasopasinneca wount CO;" naior ¢ wonavm Ca’  11oxo pac-

TBOpUMHI B BoZe yraekucabit Kaasini CO’; - Ca’" = CaCO;, Ko-
TOpLHi W BHIAEIAETCA B BHAE Ocadka. Marunii ocaxpaercs o6uuiO
B BHOE OCHOBILIX YTJIEKHCJBIX COJEN.

W3 BHILEH3I0XKENNOro ICHO, UTO no comepxanuio Hoxwor HC Cs

B BOOE MOXHO paccynTaTh, Kakoe KoganuectBo wnonop Ca’" (uam
Mg’") mO.KHO BHINACTh B OCANOK HPH KHIISIUENHH BOIH, a CJIefOBa-
Te.IblI0, MOXKIO BHYHCJINTD H YCTPAHHMYIO KECTKOCTb BOAH. Onnako
3TO BHIYMCIEHHE NACT TOJbKO NPHGIH3HTEIbIYIO BETHYUIY YC1paHH-
MOIi XECTKOCTH, TaK KaK YIJCKHCIBIH KajblHi, a OCODENHO OCHOB-
Hble COAW MAaTHHA 3aMeTHO PAacTBOpPHMHL B BOE, NMPHUCM HX PacTBO-
pumocTb TeM 60.bllie, UeM Bbillie O6lEe COREPXAHHE NOCTOPOHHHX
CO.iICHl (XTOPHUCTBIX W CEPIOKHCIHX) B BOLE. BBHay 370r0 Xecr-
KOCTh, BHIYHCJIEHHYIO YKa3aHHHIM CnocoGOM, T. €. XeCTKOCThb, OTBe-
HaICUYI0 KOJAHUECTBY M2-IK8 Ca’™ n Mg’'’, paBUOVY KOJHUECTBY
me-3x8 HCO ;-nonos, comepkaiuuxcs B mn*pe BOABl, B OTJHYME OT

yCTpauuvioll KeCTKOCTH, Ha3uBaloT Kap6omnaTtnou XecT-
KocTbio Boab. OcraiabHyl0 uacTb OGLUEN KECTKOCTH BoAu (pas-
10CTh VeXNy OOILeil KeCTKOCThIO M KapGouarioil) HasbBaloT i e-
Kap6oHaTHO# KeCTKOCTbIO BOIH.

§ 67. Takum 0O6pa3oMm, BeHUHHA YCTPAHUMOH MKECTKOCTH BOIBI
3aBUCHT OT BEJHUHHEI KapOOHATHON MXECTKOCTH, HO OTOXAECTBAATH
3TH [ABa TEPVHIIA, KaK 3TO HIOrAa AE1aeTCA, 1€ab3si, TaK KaK Hail-
nennasi BHIYHC/AEHHEM KapOOHATHad MKeCTKOCTb, KaK NP4BWIO, He
paBna 3KCMEPHVIEHTABIO OlIPELEIneVOil YCTPAHUMOl KCCTKOCTH.

B Hekoropuix cayuasix unciao s2-3xke¢ HCO, 6uiaer 60.blie, ueM
unc.10 me-3xk8 Ca"" n Mg'". Toraa Kap60HaTnaﬂ KECTKOCTb Gyner
pasHa OOlieil XeCTKOCTH BOLLL, @ MOCTOSIHON )KCCTKOCTH lie Gyler.
Hanpuvep: Boma copepxutr 7 me-3ke HCO,, 3 me-9ke Ca™" n
1 m2-3ke Mg™*. O6uias KecTKOCTb BOIHI 6yue1* 4 M2-3K8, KapGouar-
Hasd JKECTKOCTb TOXe 4 me-3K6, a 3 me-3ke HCO, ocraHyTcs B BOaE,

MpeBpaTHUBIIKCH NOCJe KunAueHus B 3 mz-3xke CO|-wola.

HHorna B anTEpaType eliie BCTpevaercs TEPVHIL OCTaToOuY L a s
KECTKOCTb, IJTHV TEPMHHOM 060311a4aIOT NA3IOCTh MEXAY Kap-
60HATHOH ECTKOCTbIO BOAB M IKCNEPHMEHTAJIBHO NAiAEHHON ycTpa-
HHUMOW 2KeCTKOCTBhIO.

IX. ®OPMbI BbIPA)KEHHSA AHAJIH30B BOJAbI

§ 68. l'IepBOHaqa:lbno PE3YbTAaTHl aHAJH30B BOA BHPaXaln B
Buzge costeit NaCl, CaSO,, MgSO, u T. &., HO B Ha’bHellleM OTKa-
3aJIHCh OT TaKo# (bopmu BHIpaXXeHHSl KaK OCHOBHOW, MOCKOJBKY NpH
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aHaIn3e BObl ONPEeTAIOT He COJTH, @ Te HOHH, Ha KOTOpbie OHH
pacnajaorcs.

Ecau pacrsoputs 8 1 2 Boaw 142,1 2 Na,SO, u 95,2 #2 MgCls,
TO NpH aHa’ u3e 35Toro pacteopa Gv,ier HanaeHo. Na'— 46,0 xe,
Mg — 24,3 M2, CI' — 70,9 mc u SO, — 96,1 me. Takne xe KO.TH-
yecTBa 5THX HOHOB Gy1yT Hali1eHbl NPH aHA.TH3e pacTeBopa, B.THTpe
Koroporo cojepxutca 120,4 me MgSO, u 1169 x2 NaCl. Axaausu-
pys pacrsop, cogepxawuii B 1 2 71,05 x2 Na,SO,, 58,45 ue NaCl,
60,2 M2 MgSO, u 47,6 mc MgCl,, MuH ONATb HaW1eM, UTO B HeM
coaepxartcs Takde e koauuectsa uonos Na', Mg™*, CI’ u SOJ, xak

H B lepBoOM dcJjy4ae.

MoxHO 110406paTh .11060€ YHC.IO KOMOHIAUHA H3 CEPHOKHC.IbIX
M XJOPHCTHIX CO.Jeii HAaTPpHA W Maritusa, NPH KOTOpHIX Oy1yT no.iy-
YaThCA PacTBOPH, HMEOUiHe YKa3aHHHE KOHUEHTpauuu HoHos, He-
CMOTPSAl 11a TO YTO KOTHYECTBO KaX10il OTJeAblON co.1H Oy;1eT B3ATO
KaXAKP pa3 pasiHuHoe, pacTBOpul Oy1yT OAWHAKOBH. Bce noavuae-
Mble pacTBOpHl GyAyT COBEPLIEHHO OJHHAKOBH lleé TOJIbKO MO alla-
JH3y, HO M 110 BCeM apyrum csoiictsaM. CyuieCTsyioluHe METOIH lte
103BO.IAIOT OMpedeIuTh MO CBOACTBAM H.JIH 110 pe3y.abTaTaM aHalli3a
pacTsopa, KaKHe HMellio COMH GbiIH B HEM PacTBOPCIbl; TAKHX METO-
JOB H l1ile MOXeT OblTb, TAK KAaK NPH PacTBOPCIHH B BOjJe COTH nepe-
CTaiOT CyllleCTBOBATh, pacnajascb Ha Houbl. CbolicTBa noayvaioie-
rocs pacrTsopa HH B Kakoh Mepe tie GyayT 3aBHCeTb OT TOro, H3
KaKHX HMEHHO cOfell NOJIyuYnInCh jaaunibie uwonl. M3 ckaaaHuoro
OUEBH/1I10, UTO BBIPaXaThb PC3y/bTAaThl 4HA.TH3Aa BO;BI B BHIC COeH
MOZKHO TONDKO YCAUBHO, BPOH3BOIbHO KOMOHNUEDYA B COaH KaTHOIN
¢ aluoOHaMH.

§ 69. Ho Henasiiero BpeMCHH GOJIBWHM PacnpoCTpaHeHHeM 110.1b-
30Ba.1aCh OKHC.10-anrupuaias ¢opma selpaxelins axaausos. [lpr
BRIDAXKCIIMH pe3y.1bTaToOB allaju3a B 3TOA ¢opMe KaTHOHBI 3aNHCHI-
BAOT B BH1E OKHC.10B cooTsercTByioiux Meraasos: Na)O, CaO,
MgO u T. 1., aHHOIIbl KHCAOPOIHbIX KHCJIOT — B BIi;1e COOTBETCTBYI0-
wux aurupuaos SO;, NoO;s u 1. 4., a aHHOIB GECKHC.TOPORNBIX KHC-
J0T — B BHJe cooTsercTsylounx Hemeradsos Cl, Br n 1. 1.

Takas ¢opva BeIpaXeHHs Hey100Ha mpex;e Bcero TeM, 4To Ged
COOTRETCTBYIOIIHX [lepecueToB He JaeT IIPABH.IBHOro MpelcTaBfeHHs
O CyMMe BelllCCTB, pacTBOpelllibiX B BOJEe, TAK KaK BCC MeTa.llul
JAI0TCA B BH1e OKHC.10B, B TO BpeMs KakK (PaKTHYECKH 4acTb H3 HHX
BCEr;1a VpPaBIIOBELUIMBACTCA B PAaCTBOpe KHCAOTIBIMH OCTAaTKaMH Gec-
KHCAOPOLILIX KHC10T, B nepByio odepeap Hotom Cl. Kpowme Toro,
OKHC.10-aNTH1puANan ¢opMa BbIPAaXKEHHA He COOTBETCTBYET, 1axe
NPHO.TH3NTETBIIO, (AaKTHYCCKOMY COCTOAIHIO PacTBOpPElHbIX B BOj1E
BeleCTB.

§ 70. Hau6o.1ee uenecooGpasHa, H B HacTosiee BpeMs oOlLe-
npuHnATa, HONHAs ¢opMa BeIpaXeHus pesy.bratos anaiusa. Cojep-
XaHHe OTHE/bHBIX HOHOB BLIPAXKAIOT NPH 3TOM B MWLIMrpaMMax
(nuoraa B rpaMMax) Ha | .2 BOZH; AMS CHJIBHO MHHepa.TH30BaHHBIX

63



BOA C YAeAbHHIM BECOM, 3HMAUHTEJNbHO OTJIHYAIUINMCA OT eNHHHIH,
coAepXKauue MOHOB YacTo BLIpaxcaeTcsl B rpammax Ha | x2 Boasl.

§ 71. Ecau pe3yabraTH avanu3a BbIpaXceHul B OKHC.0-aUrHAPHA-
uoit opMe, HX cJeAyeT MNepecyHTaTh MIA BHIPAKEHHA B HOHHOM
dopme. Jlns sroro conepxaiue Kaxoro OKHC/a HYXHO, OUEBHIHO,
YMHOXHTb Ha Kos¢uimeur, npeacrapasioumit coboit orHollenHe
MOJIEKY/APHOro BECA AAMHOTO HOHA K MOJIEKY/NAPHOMY BECy COOTBET-
CTBYIOILETO OKHCMA.

Ilanpumep, koadpdunuenr ans nepecuera CaO ua Ca’* 6Gymer
paBeu

Ca” _ 40,08

G5 = faag = 07147,

§ 72. Cneayer oco6o ocTanoBHTBCA Ha COMAX YrOJBAOH KHC-
JoTH. Ecan pesy/abTaThl aHa/nn3a BbIPaXeHbl B OKACI0-aHUTHAPHAHON-
tdopme, To MoryT 6HiTh ABa Cayvas:

a) Bmecro [ICOy MOXCT GHITH 1aHO CoaepKaline «rHAPOKap6o-
HatHoit CO2» u nmectro CO’ — conepxaune «kap6onatuoii CQq»; B

ITON CIyuae MEPEeCYET NPOHU3BOAUTCA OGLIYHEIM TNyTeM, COOTBET-
CTBYIOUIHE NepecyeTHrle KO3(HIMEHTH YKa3aHbl B YNOMAHYTOM
Bbille TPHJIOKEHHH.

6) B pesynbratax aHMannsa yka3aHo COMEpXaHHE «CBA3AUHOMRY
YIIEKUCIOTH H «NOMYCBA3AHHOM® YIJIEKHCJIOTH; STOT CIydad MOXeT
6LiTh CBejleM K MpeablaylleMy, Tak Kak coraacHo § 42 yapoeuuoe
KosHuecTBO noaycnssaution CO; paBHO KonnuecTBy ruipokapGouart-
Hoit CO,, a pasuocte Mexay csasauuoit CO, n noaycsasanuoii CO;
panHa Koauuecrny Kap6ouatoit COs.

ITycts, nanpumep, nauo, uto coaepxauune cnssautoi CO: B Boae
90 mela n nonycmpasaumoit CO; — 70 me/a. Coaepxatine ruapokap-
6ouatioit CO. B 1auHOll BOAE COCTanJAEeT, ouennauo, 702 =
= 140 M2/, a conepxaune Kap6ouatuoit CO,==90— 70 = 20 m2/a.

INonw3ysace nepecueTHbIMH KO3 HIHEHTaMU, HAXOAMM, YTO CO-
JIEpXKaHHe HOHOB ﬁCO': B BOjie¢ panHo 140-1,387 = 194,2 m2/a,
a coaepxanne CO3 = 201,364 = 27,3 me/a.

Ecan coacpxkanune cnasauuoit CO, paBuo cojepxauuio nody-
ceasaunoi CO2, To cormacHo § 42 Boma ne coaepXHuT KapGoHar-
uoit COq, T. €. Nle comepxur HoHon CO;. B sToM ciyuae cymma
cpaszaunoit CO, u monycssisamuoit CO. paBua coxepxanuio ruapo-
Kap6ouaTHO#l YIVIEKHCIOTH B BOIE.

§ 73. Kpome wuoHOB, B €CTECTBEHHMBIX BOMAX COAEpPXKaTcd, Kak
OTMEYAJOCh BhILE, TAKXE H HEHOMH3HPOBaHHble WIH Ke HHYTOXHO
MaJlo HOHUH3HPOBAHHbIE COEAMHEHHS, HAXOASAUIHECH 4acTo B KOJ/IOH-
nanbHoMm coctosinun. K3 umcaa mocaeauux yaie BCero BCTpeyaloTcs
COENHHEHNS TPEXBAJNEHTHOrO >KeJle3a, aMloMuHHs M KpeMHHs. [Ipr
uouHoit (opMe BHIpaXKEHHS aHaNHW3a TaKue COEAHHEHHS IPHAATO
BBIPAXaTh B BHJIE COOTBETCTBYIOWmHX OKHCAOB FeqO;, AlO;, SiOs.
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Pacteopelittle B Bofie rasul oGosHauaior ux ¢opmyaama: CO., H,S,
Oz, Na.

§ 74. Cnabble KHC/IOTH, KaK yKasblBaiOCh pallee, MOryT Cyuue-
CTBOBaTh B BOZE OHIOBpeMelll0 B HeCKOAbKHX (popmax. Ilpu aua-
Ju3e OOLIYHO OlpeNesaloT TOIbKO ofliee COAepIKaHHe AAlOW c.la-
Goit kucaoTHl, lanpuMep oGuiee conepxanne 1S, dto o6erosrenn.
CTBO 11€00XOANMO MPHIIAMATL BO BllHMallne [PH O(OPM.IeHAH pe-
3y/bTaTOB aHa/NN3a, YYHTHIBAs H3/0Xelloe B riiase VI

§ 75. Ipn BlanMomeicTBUM MIOObe BEn(ECTBA BXOAAT B PeaKuUuio
B CTPOTO OfipeiesieliitlX BeCOBEIX OTIIONIeNnAX; 3TO [0J0XKellne OT-
HOCHTCA, KOlleyllo, H K B3aHMOAeACTBAIO HOIIOB, HAXOAAWNXCA B BOAE.
OHn B3anMOZERCTBYIOT MeXAy COGOil B SKBHBAJ/EUTHHIX OTIONIE-
HAfX — 3KBHBasellT Ha 3sKsnpaneHt. Orcioma caemyer, uro Aad
BHIAICHEHNA1 KO.TMYECTBellllbIX COOTHOLUEUAA MeXAYy HOHaMA HyXHO
pesyabTaThl allaan3a [peACTaBATb B SKBABA.ICHTION (opMe, T. e.
coldepKaHne OTAEbIIBIX HOUOB BHIPA3HTh He TOABKO B MH.IJIHIPaM-
Max, H0 M B MAIIMrpaMM-skeasasentax. Jas storo uaciio MasIa-
rPpaMMOB KaXHOro HOlla IyXXHO DasAeNnTb Ila 3KBHBAMENTIHA BecC
AaMIoro HOHa, NpexacTas.IAlo@Al COOON MOJEKYy:IApHLIA Bec MOHA,
paszenellHulit Ha ero BaJjeliTiocts. Hanpumep, 80,16 ue nonos Ca™*

wcocrasastor 80,16: 4—92'0—8= 4 mz-ake Ca'"; 144,09 me nouos SO’ co-
«crasasor 144,09 : 96éﬂi=3 me-ake SO a 1. I

OlleBH,ZlHO, uyTO Aefeline 11a SKBHBAJEUTIILIA BeC MOXIIO 3aMeHHThb
YMHOXeHHeM Ha 4YACITO, o6pan-loe SKBHBAJICHTIIOMY BeCy. Jasa aoua

o 1
HATPUS, HANPHMeED, COOTBETCTRYIONIAN MILOXKNTENb GyleT paBeH 7 =

= 0,04348; m1sa noua SO, coorsercTBelO, gﬁ%—Q =0,02082 u T. A.

B npasoxeunn [I maubl sxkBuBa.ielTiieie Beca Holos, l1anGoee
4acTo BCTPEYaloWHECs B NPAPOAHBIX BOAAX; B 3TOA xe Tal.mue npa-
Befielbl TaKKe COOTBETCTBYIOU(HE MIIOXKHTEN /1A liepecuera MH/LTA-
rpaMMOB HOHOB Ha MU/IHTpaMM-3KBuBajeHTH. OueBnmIo, uto ATA
o0paTiioro repecyera MAIHTPAMM-3KBHBAIENUTOB 11a MHAIArPaMMEL
HYXIO WHCJIO MAJIATPAaMM-3KBHBAICITOB YMIIOXKATDL 11a 3KBHBA-
JellTIH Bec mauioro #oua. tanpavep, 3 me-ake nonoe Ca™" coot-
percraylor 3-20,04 =60,12 »2 Ca’" a 1. A.

§ 76. Ecnn pesyabTaThl ailann3a Bhipaxellbl B OKHCIO-AlTHAPAA-
Hol dopMe, TO fepecder HX B SKBHBAJENTIYIO GOpMY MOXIIO NMPOH3-
BECTH, [0/1b3yACh Tabanued, NpUBEdeHIoN B MpraoXeHnH 1V, Ge3
NpeABapHTENbHOrO Nepecyera B HOHHYlo dopmy. lanbosnee npocro
M GLICTPO [lepecyeT pe3y/bTAaTOB AHAMH3A B IKBHBAJIEHTHYIO (GopMy
H3 MOHTION MJIH OKHMCJIO-alTHAPHIHON MOXHO [POM3BECTH MO FOTOBHM
tabaunam. Taxne TaGaHILB B COKPalUeHlUOM BHAE HAHH B [IPHJIO-
*KeHuax III u [V.

§ 77. Tlpn nosnycTalnOHAPHHIX H NOJIEBHIX aHa/NH3aX 4YacTo He
onpenensioT oraeaniio coxepxanne Ca’” u Mg®’, a Tospko oOULYIO
KeCTKOCTh BOAEI H BLIPAXaloT ee B MHJIHrPaMM-5KBHBA/CHTAX.
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§ 78. DxenpaneHTHana ()opMa BLIpaXKEHHS Pe3y/NbTATOB aHA/AH3a
BOALI, MOMAMO HAarJISAHOCTH BHIfIBJIEHAS KOMHUECTBEHHbIX COOTHO-
IeHAN MeXay OTAETbHEIMA HOHaMH, HMeer elle psa vao6ers. Ecau,
llanpaMep, npn ana’lHse onpejesieHbl KOJHUECTBA BCEX HOHOB, Kpome
OAMOr0, TO COJepXKalie 5TOr0 HOHa MOXHO ONpEAEINTb MyTeM BHI-
ypcaeHns. Ilyete npn anaause npoGul soasi Ne I unaiigeno, uro ona
coaepxnt B 1 2: Cl' — 124,5 mz, SO; — 83,0 m2, HCO; — 276,3 me,
Ca’” — 88,6 M2, Mg'" — 244 me. Tlpn 3TOM BHIICHEHO, YTO HHKa-
KHX ApPYrAX aHHOHOB B 3aMETHHIX KOJWYECTBAX BOAA He COJEPIKHT,
a 13 KaTHOHOB COICPXKHT emie Tolbko Na' n K.

TMcpeuncasaem HaWaeHHBle aHATH30M KOJIHYECTBA HOHOB C MA.LIH-
rpaMM Ha MALIArpaMM-5KBABAIEHTH NMPH MoMow " TaG.1auu (nmpa.io-
wenne II1). TMoabsysce Tabaniell, Haxoanm, uro 120 me wonos CI
coctarader 3,38 me-ake (nmo TabGaumue 12 mz Cl cocrasasior
0,338 mz-3ks); 4,5 mz Cl' — 0,127 mz-3ke (mo tal.anue 45 me co-
crasasmor 1,27 m2-3xa), T. e. 124,5 mz2 CI’ cocrasasior 3,38 + 0,13 =
= 3,51 me-axe. Jaa SO, uaxoaaM no radaaue cpasy, uro 83,0 mz
cocrap.asior 1,73 me-axs. Tlepecunras Bce yKasaHuble Bbillie COAep-
KAHHA HOHOB B MH.LIHTPAMM-3KBABAIEHTH, MOJy4dM LHQPL, NpPH-
BeJeHHule B Tabn. 14.

TaGauna 14

Pesyabtathl anannsa npc6ul Boant Ne 1

Conepikauue
Popuysa
M2la M2-3K8[2
cr 1245 3.51
SOy 83,0 1,73
HCO; 276,3 4,52
HWrtoro aunouos . . . . - ! 9,76
Ca” 88,6 4,42
Mg~ 24,4 2,01
Urtoro gariwowos . . . . — 6,43

Pactsop /1i060r0 3.1€KTPO.IMTA, TaK K€ KaK H He3/eKTPO.1HTa,
BCErAa 3JeKTPOHeiTpaseH, T. €. OTPHIIATE/bHO 3apsKEeHHble HOlibl
(allHOHH) ¥ MOMOXKHTENbHO 3apsixeHlbe (KaTHOHH) codepxarcs
B CTPOrO 3KBHBaJleHTHHX Koandectsax. Kak suaso n3 rtaba. 14,
cymMMa aHHOHOB, cofepxawuxcs B npoGe soant Ne 1, cocrasaser
9,76 m2-3k6 ua 1 ., cyMMa e ONpeje]eHHHX aHa.1130M KaTHOHOB
(Ca"" u Mg"") cocrapiser TosbKo 6,43 Me-axka.

Takum 06pasoM, CyMMa KaTHOHOB Melibllie CyMMHI aHHOHOB Ha
9,76 — 6,43 = 3,33 M2-3k8. B cBA3H C TEM YTO CyMMHl MA.IHrpaMM-
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3KBUBAJICHTOB AHHOHOB M KAaTHOHOB ROIXKIK ObITh pasHH, a npoGa
Ne 1, Kak OTMeuello BblUIe, CO/IGPXKMT M3 KaTHOHOB, Kpome Ca’’ u
Mg, toaeko Na" u K', moxHO yTsCpx®aaTh, uto coacpxkauue Na’
u K° B 3toit Bonc pasuo 3.33 me-3xs.

Ecau concpxauune kaaua B npoGe soabt Ne 1 He3luauumTeIbHO MO
CpaslIeluio ¢ CO/ICPXaHHeM llaTpud, uTo oObluHO Ha(.110.1aeTesA B NpH-
POMIBIX BOJAX, TO MOMKHO BCIO CYMMY MHLTATPAMM-3KBHBAICHTOB
{ICI0YEH NMePeyucTHTh Ha O/MH HaTpHi, T. €. CUMTaTh, YTO COmepXa-
Hue menouci B npoGe soau Ne 1 cocrapaser npuscpio 3,33+ 23 =
= 76,6 me/a. Onpegcaetine wicloueil aApafcTca HauGoace Tpynoem-
KMM H JIOPOIMM alla.1M30M NO CPaBHCHUIO C ONPERCICHUAMH APYIHX
HOHOB, COCTAB.IAIOUIMX B OCHOBHOM MHHEpa.IM3aliHio OOHYIIBIX BOA,
MO3TOMY COJIePXaHHE ILC.I0YeH OUGHb YACTO 3IKCMEPHMEHTAJBIIO 112
OMpERENAIT, a BHIUMCIAIOT MO Pa3HOCTH, KaK yKasaHo sbiiuc. [lpu
3TOM B pe3yJbTaTax aHaausa ykasmisatoT Na' - K' (no pastiocrth)
Hae uHorna Na® (no pasuoctu).

§ 79. Ecan auaaus seipaxel B 3KBHBAJCHTHOH (opme, TO MOXHO
OYCHb TMPOCTO BHIYHCAUTB OOWLYIO ¥ KapGOlATHYIO XECTKOCThb
BO/LLL

Cymma ae-ake Ca"" u Mg"" paer o6LLyto »CCTKOCTb BOALI B MUJI-
aurpaMM-sKksusaJicHrax. Ec1i uncio me-ake HCO, Meusuie oGuicit
KECTKOCTH, TO Oll0 NaeT Kaj SOHaTHYI0 ecTkocTb. Ecau xe uyucio
mz-3ke HCO, Goabuie uncaa me-axe Ca’” -- Mg™", To kapGouatHyio
HeCTKOCTb paccuuTuiBator mo Ca™” 4+ Mg''.

Mpuvepn: 1) Conepxaune Ca’" —4 me-3ks, Mg —
1 me-ax8, HCO; — 3 m2-2xe B utpe Boanl. Obuian XeCcTKOCTb BOAKI
cocrasut 4 + 1 =05 me-3xke, KapGOHATHAA XKECTKOCTb — 3 M2-3K8,
Hekap6oHaTHaa 5 — 3 = 2 me-3Ka.

2) Conmepxaune Ca'" — 3,5 me-ax8, Mg'* — 1 me-axe, HCO, —
6 Mz-3xe B auTpe BoAb. OO6ILan XKECTKOCTb BOAK cocTasuT 3,5+ 1 =
=4,5 mz-3k8. 6 me-axe HCO. wmoryr ocaaute NpH KHASUYCHHH
6 me-ake Ca”" 4 Mg'". Ho B Bone wumeercs TOIbKO 4,5 M2-9Ke
Ca"" 4+ Mg’ '; ua ocaxaenne Ca"" u Mg™" uspacxonyercs 4,5 am2-3xe
HCO, u kap6oHaTHasi XeCTKOCTb BoAbl cocTasuT 4,5 m2-9k8. Ocra.1b-
tbie 1,5 se-ake HCO,-noHa octatoTesi B BoAe, NPEBPaTHBUIMCE NoC1e
kunsauennss B COj -uonnl. JKectkux cwoilcrs 3tv 1,5 ae-ake CO|
BOJIE He Coo0UialoT.

Takum obpasom, B 3TOil BOJe O0wWas XeCTKOCTb OGyNCT pasHa
KapGollaTiloil, a llekapGoOHATHO#H XEeCTKOCTH B lieil he Oyncr.

§ 80. BbiuHCAATE KOJHUECTBO CBA3AHIONW YrICGKHCIOTH B BOIE
Toxe mpouie mno ae-ake HCO', u CO;, Hexe1m NMo mu.Liurpammam,
KaK ykasbisa.loch B § 42. OaHa MoJeKy.’1a CBA3aHHOH Yr.1EKHCAOTHI
orseuaer asym nouam HCO, nam omiomy nouy CO; ; clienosaTteiibHO,
1 me-axe vonos HCO;, Tak xe Kak u 1 mz-3xe wonos CO;’, orae-

b4

CO o
qaer —~ = 22 m2 cpfi3aHHOM yriekuciaoTu. Takum olpasom, A4
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BBIYHCJIEHHS KOJHYECTBA CBA3aHHON YIJIEKMCAOTHI HYXHO CJOXHTH
Y/ »
uncna Me-3ke HCO; n CO; u cymmy ymMHOXuTH Ha 22.

§ 81. onbsysace sKBHBaNeHTHON (OPMON BHIpaXKeHHs aHaJlu3a,
OUeHb NPOCTO KOMOHHHPOBATH HOHH B CO/MH. UTOGH BHIYHCAHTL KO-
JIHYeCTBO KaKO#-AH60 COJIH, HYXHO UYHCJIO MHJJHIPaMM-5KBHBaJIEH-
TOB KaTHOHOB, BXOASIUIHX B COCTaB COJM (YHCAO MHJJIHIPAaMM-3KBH-
BaJIEHTOB AaHHOHOB JOKHO OulTb, KOHEUHO, TAKHM 2KE€), YMHOXHTH
Ha SKBHBAJIEHTHHIH BeC NAHHON COJIH, T. €. Ha YaCTHOE OT AeJIeHHA
MOJIEKYISIPHOrO Beca HAHHON COJIH HA CyMMY NOJIOXHTeJNbHHIX 3aps-
J0B KaTHOHOB, BXOASMIIHX B COCTaB COJH.

§ 82. Uro6ul mosyduth Gosiee siCHOe NpeACTaBAEHHE O KoJuye-
CTBEHHBIX COOTHOIUIEHHUSIX MEXAY WOHAMH ORHOH W TOM KE& BOJH,
a rjaaBHOE, HMeTh BO3MOXKHOCTb CONOCTAaBUTh MeXAY co6oil aHaN3H
npo6 pa3’HYHO MHHEPAJH30BAHHOM BOILI, KOJNHYECTBA SKBHBAJIEHTOB
HOHOB YacTO BHIPaXKaloOT TaKXKe B NMPOLEHTaX OT CyMMB MHJIIHTPaMM-
3KBHBAJ/IEHTOB BCEX HOHOB, COAEPXKAILUXCA B naHHo# Boje. Ilpu rta-
KOM BHIpaXKeéHHH pe3y/IbTaTOB aHaJH3a MOXHO HAIISIIHO CPaBHUBATh
MexZay coGoit coctaBbl Boj CaMoif pasaHuHoil MHHEpaJH3alHH, TaK
KaKk 3meCh noJyyaercsi He a6COMIIOTHOE COMEPXKaAHHWE TEX WM HHBIX
HOHOB, a OTHOCHTeJIbHOE; MHHepa/H3alMAd BCeX BOA Kak Oul NpPHEBO-
JUTCA K ORHON M TOf Xe BeduynHe — 100 M2-3x8 B 1 4.

IMpu aHanuse cymMMa KaTHOHOB Xz WM CyMMa aHHOHOB 2, NOJAY-
4ajoTcs, KaK NpaBuJo, HEPOBHHIMH BCJIENCTBHe HeH3GeXKHIX norpeti-
Hocre#t aHaausa. Ilpu mepeuncieHnu pe3yabTaToB aHadu3a B IpoO-
LEHT-5KBHBAJIEHTH DPa3HOCTb Xx— s MHOTA Da3BepPCTHIBAIOT Ha
BCE HOHBI, ONMpeAeNeHHbe aHaJH30M, ypaBHHBas Xz M X.. Ecawm,
HanpHMep, NONyYHI0Ch, 4To £y < Za, TO YHC/IA MHJHTPaMM-3KBH-
BAJIEHTOB aHUOHOB, HalIECHHEIE aHAJH30M, YMEHBLIAIOT, a3 KATHOHOB—
yBesnuuBalot. Ilpn HeGonbiwoit pasHocTH X: U Xa ee yacTo uenu-
KOM OTHOCAT 3a CYeT wwesoueil, TaK Kak HanGoabLiue OLIHGKH NpH
aHaNH3€e MOJYYaloTCsi OOLIYHO HMEHHO NPH ONpefefeHHH WeNiouedt.

YpasuuBauue X; n X, Helenecoo6pasHo, TakK KaK OHO sBAsieTCS
NpOH3BONBHLIM H, KPOME TOr0, HEPABEHCTEO 3THX CYMM YaCTHYHO WJ/IH
TIOSTHOCTBIO MOXKeT ObiTh O0YCNOBIEHO He OWHGKaMH aHa/H3a, a €ro
HenosiHoTolt. TeM Gosiee COBEpLIEHHO HEONYCTHMO NPH YPaBHHUBaHUH
YCNPaBAATE HE TONBKO LUGPH MHUIHTPaMM-5KBHBAJEHTOB, a TaKXe
COOTBETCTBEHHO H LHQPH COREPKAHUA HOHOB B MUNTHTPaMMax, Hail-
JleHHbIe aHAJM30M, XOTA TaKHe HCNpPaB/AEHHS MHOTAA NMPAaKTHKYIOTCH.

Ilpu nepecuere aHa/H3a B MPOLEHT-SKBHBAJEHTHYiO (opMy cuie-
Ayer MOCTyNaTh caenaylomum o6pasom. CyMmu i H S, He ypaB-
HHBATb, a8 NPOCTO NPHHATb KaXKAYyi0 M3 HHX B OTHeJBHOCTH 3a 50%.
[Mpu stoM ycioBHH cofep)KaHue Ji060ro KaTHOHA B NPOLEHT-9KBH-

o 50-A4
BANEHTAX MOXHO HailTH Mo (opMyse x = —%—,. a CcolepKaHue

50- B
Moboro aHHOHa mo (opmyste y=—v— , [le A — copepxaunue B

MHJUTHTPAMM-3KBHBANEHTaX NaHHOTO KaTHOHa, HallleHHOE aHaNH3OM,
a B — conepxaHue aHHOHA.
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Ecnu menoyd BHIYHCAEHH! TIO 2'paexﬂocm TO BOMpoc 06 ynoMsiHy-
TOM BHllle YPAaBHHBAHHH CYMM u Za Booflue, KOHeYyHo, OTna-
nDaet. B nocaenuee BpeMs 4acto cranu MPHHUMATD 32 100% kaxayio
u3 cyMmm ¥y u X, B oTAeNbHocTH, a He Y+ X,.. B atoMm cayuae

BMecTO (DOpMyJI, YKa3aHHBIX BhIllle, O/ BHIYHC/ASHHS TNPOLEHT-IKBH-
{ A

BaJleHTOB HOHOB MOJy4yuM (opMyan X _Li"“-— Y= ]00 8

IMpuuumas 3a 100% xaxayio U3 cyMM Xz H . B ynomnuaemoﬁ

Boliie npoGe Boaw Ne 1 (ta6a. 14), 1. e. 9,76, uaiiaem, lxgo cogep-
3,51 - 100

xaHue, Hanpumep, Cl B 3r10it Bome 6yjeT paBHO X""‘W‘z
== 35,98 npoueHT-35KBHBaseuTa. BLIYMCIHB TaKHM NyTeM NpPOLEHT-
SKBHBAJEHTH BC€X HOHOB, MOJYYHM LHUPH, NpHBeJCcHHBIE B MOCJeX-
Heil rpade Tab.a. 15, KoTOpas XapaKrepH3yeT COCTaB NpOOb BOIH

1 B Muanurpammax ua JuTp, B MHVIHTPaMM-5KBHBAJIEHTaX Ha
JUTP H B NpOLEHT-9KBHBaJNeHTaX. B BuIe Takux Tab/ui B HacTOsIILEe
BpeMs M NPHHATO AABaTb Pe3yJbTaThl aHAJNH30B BOX MIA HX Aalb-
Heifilero HCNoJMb30BAHHUSA.

§ 83. Haiizeunnle auanu3oM cojepkaHus COCTAaBHBIX 4YacTel, He
HaXoJfMXCA B BHIE HOHOB (cM. Buiiie), B rpadu Ta6a. 15 He
BKJIIOYAIOTCA, a BIHCHIBAIOTCA B TaGauly oTaenbHo. OTaeNbHO TaKke
BIHCHIBAIOT Pa3/iHyHble APyrHe AaHHbIE O Boje, NO/ydeHHble NIPH aHa-
Jiu3e: OKHCJAEMOCTb, CyXo#l octatok H Ap. OTAeJNbHO BHIMHCHIBAIOTCH
TakXe Jauuble o (H3MYeCKHX CBOHACTBAX BOAbl — NPO3Pa4YHOCTb, 3a-
nax u jp.

.

Ta6auyga 15
Nepecyer pesyabTaToB aHanHsa npoGbl Boabl Ne 1
Coaepxanne
Popmyna
Mefa M2-9K8[A 9/y 9KB
cr 124,5 3,51 35,98
SO, 83,0 1,73 17,72
HCO; 276.3 4,52 46,30
HUrtoro aumoHos . . . - 9,76 100,00
Ca” 88,6 4,42 4528
Mg~ 24,4 2,01 20,60
Na’ (no pasnocTth) 46,6 3,33 34,12
MToro karwonos . . . — 9,76 100,00

X. OTBOP INPOB BOAbI AJid XHMHYECKOIO AHAJIM3A

§ 84. Ilpu or6ope npo6el BOAH He Clelyer 3a6hlBaTh, YTO B NpH-
pose HeT BONOHCTOYHHKOB C HEH3MEHHHIM BO BPEMEHH COCTaBOM
BOAH. Pa3iuyue B 3TOM OTHOLIEHHH MEXAY OTAeJbHHIMH BOJOHCTOY-
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HUKaMMu 3aK.Jalovaerca TOAbKO B TOM, 470 KoJeGaHWA cocraBa B of-
HUX cayuasix 6oabwie, B Apyrux Meublue. Orgenbias npo6a Bogb! MO-
J)KeT XapaKTepu3oBaTh, CTPOro roBops, TOJAbKO COCTaB BOAW B MO-
MeHT oTGopa Jauuoll npoGbl. DTO OUEBHIHOE OGCTONTCIBCTRO HACTO
ynycKkaercst M3 BHaa.

Jlost nostyuenns, anpuvep, cpeflero ro0BOoro cocrana BOJH TOFO
MAY MHOro BOAOHCTOUIINKA HeOOXOAMMO CHENaTh aHaJaM3bl 11€CKO.1b-
Kux mnpod, B3ATBIX B pasanvyioe BpeMsa roja. Bpeus or6opa stmx
npo6 10.DKHO yCTaHABIMBATBCA C YUETOM TMAPOrCOaOTHUECKNX U TUA-
po.oruiucckix ocofeliocrell paioHa, ¢ 7eM 4TOGB 110IYUHTh Xapak-
Teplible TOUKM KPMBOH, 110Ka3biBaolllell W3veHeline cocTaBa BOIbl BO'
BpeMeHH. Jlpyruw cyllecTBCHHBIM OGCTONTEABCTBOM SfIBASICTCSL HCMO-
CTOSIHCTBO XWMMUECKOTO COCTaBa BOJ B NpOCTPaliCTBe; Hallpuvep,
npo6Ga peulioii Boawl, B3sitas y Gepera, M NpoGa, B3sitasg BAAJAN OT
fero, MOryT BecbMa CHJbHO OT.MYATLCS MO COCTaBY, €CIH B JaHUOM
MecTC pCKa apelnpyet mojaseviible BOIB.

KoueuHo, majeko He Bcerga ykasaillible 06CTOATENbCTBA MOTYT
nveTb 60.bllOe 3uaueHne AAA TOH HWAM HHOH LCIEBOH XapaKrepH-
CTHKH COCTaBa BOABI, 10, BO BCSIKOM CJayuae, OlIM He J0JXHLI Bblma-
JAaTh M3 110451 3pelns npy oTGope npo6 Boael HAa anaaus. B ornoule-
UMK OOLMX TeXHHYecKWX ycCa0Buii orb6opa mpo6 BOAH 1i€06XOAMMO
OTMETHTb CcJaeiylolie MOMelTH. YC/I0BHsL OTGopa 10J4XKubl ofecrne-
UNTb OTCYTCTBME 3JIEMENTOB CAyvafHocTH B OTHOIelWn orobpaniof
npofel: CJlyvailHOe 3arpsisliedMe, 3acrosiBlasicda Boia B GypoBoit
CKBaXXMHe MW T. A,

§ 85. Tlpn or6ope npo6 Boabl M3 KOAOIUEB HAW GypOBBIX CKBa-
Xnil nepejl 0T60pOM 11€06X0IMMO NPOM3BECTH OTKAYKY AAf yAaJdeuns’
3acrosiBieiicas BOAH (ecM, KOlHeUHo, KOJ07el WAM CKBaXuua M-
TEHCHBHO lfe IKCINIYaTHPYIOTCA) C TaKMM pacyetoM, 4toObl BO1a,
HaxoisiLancs HeNoCPeACTBEHNO B CKBaXKMlie MAMW B Koaoale, o6Me-
HMAach Ha cBexyilo 2—3 pasa. Ov6op npoObl BoAbI 6e3 OTKauKM
MoXeT MoBecTH K OoYeHb KpPYMHBIM OILHOGKaM.

B Boge 6ypoBbIX CKBaXKMH NpPH NPOI0TKNTENBHOM OTCYTCTBHM OT-
Kadek MHoraa oGuapyxupaercsi 60.1bioe KOJIMNECTBO 3aKMCHOTO Ke-
Jjie3a, 4ecMOTps Ha TO YTO B CaMOM BOJIOHOCHOM TOPH3OHTE XKeJleso'
oTcyTcTByeY. Touuo Tak e B lepaboTalol¥X KoJa01Lax 1acro o6-
HapY>XWBaOTCA 3HaUNTeNbHBle KOJNUECTBA a30TUCTOH KHUCIOTH, aM-
MHMaka u APYruxX TNoKasavejen 3arpsisileHWs, B TO BpeMsl Kak BoOJa
ropusonra, NUTAIOLIEro 3TOT Koaogel, ABasercd Gesynpeyuoit B O1-
nowenny 3arpsisHennii. Oauako Helb3si 3a6LHIBaTh, YTO B HEKOTOPHIX
clyvasix ycujeHHasi OTKayka MOXeT [oBJeub 3a co(oit u3MeHeHue:
€OcTaBa BOJBI 33 CYET MOITOKA MOCTOPOHNMX BOA.

1. ANNAPATYPA AN OTBOPA NPOB

§ 86. Ckaawku, npednasyadcuiple AJs Npo6 BOAB, AOJKHEL
6BHITh TIIATENBHO BLIMBITHI CliadajJa XpOMOBOH CMeChbl0 WJM TelbIM
MBUIBHBIM PacTBOpOM, 3ateM BOAO# H, HaKOHel, cNOJOCHYTH JeCTHJI-
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.JIUpOoBaHHON BOAOH ¥ BHicyweubl. Ecay npeilnogaraercsi ATHTENBHOE
XpalleHde fIpOGH, fpudeM B npobe GYAYT ONpPeAeTATbCH LIENOUHBIE
MeTa.llbl, TO CKIAHKY, NMpeAHA3HauellHylo A8 npo6hl, CleAayeT MNo-
KPBITb H3HYTPH TOHKHM CJ10eM pacillaBiellHoro napadHHa, 4ToOH
H30CKAaTh COMPHUKOCIIOBEHHsT BOALI CO CTeKIOM H  Bbillie.1a4HBAHHA
crekaa. JKenarte1bHo, 4TOGH CKASHKH GBLTH CO CTEKISIHIBIMH TNpPH-
1MOBAHHBIMHE AIPOOGKaMH; B C.1yyae OTCYTCTBHSI MPHILIH(OBAHIIBIX
NPOGOK MOXKHO NMPHMEHSATH A8 3aKVNOPKH KOPKOBHIE MPOGKH, fnpea-
BapUTE1bHO NMPOMBiTHe H mponapaguuHapoBatiHble. Tloc/e YKynopku
NpoOKH 3ajTHBAIOTCA CYPTYY4OM HJIH MeHAeleeBCKoil 3amaskod. Tloa
npoGKOR HPHUXOAHTCH OCTABIATH HEMHOTO BO3AYXa, TaK Kak Hllaye
NpH HarpeBaHWW BoAa MOXET Bbl1aBHTb Npo6Ky. Ilepex orGopom
npo6Hl CKIsAlIKA AOTKHA OHITH CrO-
JOCHYTa Ha6GHpaeMoil BOJOH.

§ 87. Tlpu orGope npo6H c.1e-
AyeT TMpPOMYCTHTL Yepe3 CKIAHKY
npH NOMOWH TPYOKH, OnNyUieHHOH
A0 AHA CKIANKH, HEeKOTOPHIH 06beM
Ha6upaeMoH BOAHI C TeM, YTOGH! BO-
Aa B CKIfiHKe o6MeHH1ach 2—3 pa-
3a. Tlocieanee yciaoBue o6sA3a-
Te.bHO, ecJld B MpoGe mnpeanona-
raerci onpeeisTe rase (Hanpu-
mep, VIMIEKHCI0TY), TaK Kak HHaye
npo6a H3MellUT Ta3oBbHIH COCTaB BO
BpeMfl CONPHKOCHOBEHHA ¢ BO3Ay-
XOM B Tpollecce BHITECHEHHSI €ro
H3 CKIAHKH TNpPH  HaNOJHEHHH
CKJISIHKH BOJOM.

§ 88. Tlpu or6ope npo6 u3 ot-
KPHTBIX BOAOEMOB H BOOOIIE B TeX
ciayyasX, KOTrAa YpoBeHb BOAH (B
KoJoale, B GYPOBOM CKBa)iHHe) HAXOAUTCS HEAaleKo OT nomepx-
11I0CTH, MOXHO 110.1b30BATLCH TaK 11a3bIBaeMbIM «r1ceB106aTOMETPOM>,
npeaioxkennniy . 0. BepeuiarunbiM. Ycrpolctso «ricespobaro-
MeTpa» mokasano Ha puc. 4.

Peaunosana tpy6ka A uMeer mo AJTHHE MeTKH, K KOHLY ee fpH-
KpefnieH lte6obiwoit rpys a. J1as or6opa npo6ul Koher 370i TPYOKH
Of\'CKAaIOT B BOAY Ha TpeGyeMyio I1yGHHY, 3aTeM NPH MOMOUIH Pyu-
HOI'O HAcOCa BHICACHIBAIOT BO3AYX M3 CKASHKH depe3 TPy6Ky b. Tlep-
BbIMH MOPLMSMH BOALI NMPOMBIBAIOT CKIAHKY, 3aTe€M HAMOIHSAIOT €e
Bodoii. B cpealiee ropabliiko CKIAHKH BCTapleH TepMoMerp. Ecan
npH ot6ope NPoGEl CKAAHKY MOXHO NMOMECTHTb He BBHIIE 4YeM Ha
0,5 M Haj ypopHeM Bombl (HanpuMep, NpH or6ope mPOGHl H3 OTKpBI-
TOrO BOAOeMa), TO MPoGy MOXKHO B3fTb, HE NMpHMeHss Hacoca, OTca-
chlBasi Bo3ayx npocto proM. Ilocae HanonHenus ncepaoGaTomeTpa
CHHMAIOT TPYOGKY A M BMecTO Hee NPHCOEAHHSIOT CTEKJAHHYIO TPYOKY
npd NMOMOIIM KycKa pesuHoBOH TPYyOkH. YHepe3 nosydeHHbidi CHOH
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fepeuBaOT BO1y M3 NCeBAO6GaTOMeTpa B CKAAHKY AAA NMPOGH, omy-
CKas Kolel cHdOHa RO 1A CKAAUKH (mpeaBapHTEbllo CH)OH
HYXHO, pasyMeeTcsi, MPOMBITb, CJHBasi BO1y MOMHMO CKIfHKH).

Ias yctpoiicTRa ncenro6aToMeTpa BMECTO TPEXrop.oil CKIAAHKH
MOXKHO, KOlleullo, ROCMOIb30BaTbCA W OJHOTOPJOH CKAAIKOH, fpo-
nyeTin o6e cTeKaslllble TPYOKH, a ecaH HYXIOo, TO H TepMoMerp,
yepes OJHY H Ty ¥Ke Pe3HIIOBYI0 MPOOKY, 3aKPHIBAIOULYIO FOP.IBIILKO
CKaflIKE (pric. 4).

§ 89. Hdas noaydeHusi mpoGbl ¢ HeH3MellllbiM [a30BbIM COCTABOM
BOAW M3 OTKPHITOrO BOJOEMa Modb3YIOTCA AByMA (Had Goablue)
CKIsIIIKaMH, CMOIITHPOBAIIILIMH B of1ei
onpage. EMkocts oaloff ckIflKE 101XK1a
6HITh B 116CKOJIBKO a3 Goablle, YeM pyroi
(apyrux). CrIdAlIKH MONTHPYIOTCA MO cXe-
Me., nokasaimo#é na puc. 5. Tlpubop ony- 2
CKaloT 1a LYXIylo RIy6Hlly H 3aTeM MpH
MOVOWM  CfleUHadbHOrO  mpucnocobaenns, 2
KpaHa, KJamalla HJIH KOJmauka c¢o [uy-
pov, OTKphIBaloT TPy6KY a. Boaa uepes sty
TPy6Ky 3amoaHseT cllauana  Mellbllylo
ckisiky A, 3atem no Tpybke 6 nocrynaer
B 6oabluyl0 CKAAHKY 5. Bo31yx U3 CKASHOK
BBEIXOIHT BCe BPeMsi MO pe3ulionoit TpyGKe Pnc.5. Ckasnkn aas or6o-
8, Kollel, KOTOpO#l BuIBeAell Ha MOBEPXHOCTb. pa npoG eosu
Toka unanoanurca cxkasmka b, Boaa B
cKisillke A O6MeHHTCSl HECKOJbKO pas, H rasomblit cocraB npoGul B
31Ol cKIsiHKe OyzeT OTBeuaTh rasoBOMY COCTAaBY HCCJe1yeMOH BOZAHI.

§ 90. CknsiHKH, CMOHTHDOBAHIIble MO OMHCAHHOM CcXeMme, MOryT
OHTb HCNOB30BAHBI TAKXKE H B KalecrBe mncepgpo6aTtoMeTpa (CM.
Bbiiie). Jlaa 3roro pesuHOByio TPYO6Ky 8 (cM. puc. 5) uyxHo mupu-
coeulluTh K TPyGKe a (BMecTo 2) H KOHell ee (C rpy3oM) OfycTHTb
B BOAY Ha HyXIyi0 rAy6uily, H OTCACHIBaTb HacocoM (MJH pTOM, eClH
3TO BO3MOXII0) BO3AYX uepe3 TPyOKy 2.

§ 91. B uacrosiee npems npeaupustusas Muiucreperra reogoruu
¥ OXpallbl lle1p H3TOTORJISIOT MPOGOOTGOPIHKH AAA BOJIBL KOIICTPYK-
i E. B. Cumonona. TlpoGiooT6opHuk nokasan B paspese Ha puc. 6.
O1z cocrouT u3: rpy3sa /, uuamigpa 3 ¢ KO3BIPbKOM 2 BIIH3Yy H BOPOIIKOI
4 Beepxy. ITOT NPo6GOOTEOPUHK MOMKET ObiThb HCMOAb30BaH A4 0T6Opa
Apod RO U3 CKBAXKHI, KOJOIUEB H TJYy60KHX OTKPBITHIX BOLOECMOB.

Ias ot6opa npo6 rpy3 I onycKaloT B CKBAaXKHHY, KOJOJAel HJIH
OTKPBITHII BOJOEM 11a TOIIKOM Tpoce HA Ty Tay(uily, ¢ KOTopoH Tpe-
Oyercsl B3fiTe Mpo6y Boanl. Bo mpems onyckalus rpysa udIuHIp
APIACPXKUBAIOT PyKOH Hal yCTbeM CKBaXKHIIH, a TPOC MpPOXO;IHT Bly-
TPU UMAHHIpa. 3aTeM UHAHIAP OmycKaloT B cKBaxkuuy. IIpu morpy-
KeluH UMAHILD CBOGOAIO JIBHXKETCA MO TPocy H fPOMBIBACTCA BO-
doii. JocTuruys rpysa, uuJHILI) MJIOTHO HAcaXKHpaetcs Ha liero, 3a-
XBaTblBasi NpH 3TOM NPOGY BOAH C TOH rAYGHHHL, Ha KOTOPYiOo Obid
onyweH rpys. Baaromaps koHwdeckoii ¢opme rpysa H HaJIHUHIO
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Pe3HHOBOTO YIUIOTHHTEJBHOTO KOJbLA, 3aNMPecCOBaHHOTO B KO3bpbKe
2, noayyaercsi IVIOTHOE COMpsXKeHWe UWJHMHAPA C TpY3OM.

Jas Toro YTOOHM NpH HM3BJNEYEHHH NPHOOPA HA TIOBEPXHOCTH B
LHAMHID He TMOMafaNu YaCTHUBE MOPOABI CO CTEHOK CKBAXHH, Mepel
ero fof’LeMoM Mo TPOCY CNYCKAIOT MOCHIbHYI0 NpobKy 5. Koncrpyk-

uus npo6Gku obecrieynBaer BO3-
MOXXHOCTb pa3ABHraTh ABe MNOJO-
5 BHHKH, H3 KOTOPHIX OHa COCTOHT,
Amm A H uyepes o6pa3oBaBilytocs Iuenb
NponycKaTb TPOC B LEHTpajbHOe
4

oTBEpCTHE TIPOGKH.

Ilocne usBaeuenuss npuGopa
: Ha TNOBepPXHOCTb Ha maTpyGoK a
HafeBalOT pe3UHOBYID TPYOKy.
Oas BulauBanus BOoA TpuGOp
HAKJOHSIOT, CMellasi TeM CaMbiM
HIaPHK, 3aKphiBAlOWHKi OTBepCcTHE
BHIBOAHOTO KaHajla B rpyse I.
IlepBbiMU NOpPUHSAMH BOAHI, Bbi-
nyckaeMod u3 mnpuGopa, NpoMbl-
BAalOT PE3UHOBYIO TPYOKY U CKJAH-
Ky, NpeJHa3sHavyeHHYO AAs Tpo-
6ul BogH. 3aTeM CBOGOAHBIH KO-
Hell pe3HHOBOH TPYGKH ONYCKAIOT
A0 JHAa CKJISHKH, HanoJHsIoT
CKJAfIHKY RO BepXa H AaloT BOAE
HEKOTOpPOEe BpeMs MNepeaHBaTbCsH
yepes Kpali ckIaHkH. B npu-
Gope HOJXKeH OCTaTbCfi HEKOTO-
puifi o6bem Boanl. Emkocrb Ta-
Koro npu6opa 1,2 a.

Onucannniéi Merox orGopa
o6ecrneyndBaeT BO3MOXHOCTb MO-
Jy4uTb NpOGY BOAH, He CONPHKa-
caswyloca ¢ Bo3gyxoM. Cioit
BOJALl, COMpPHKAcaBWMiicA C BO3-
Puc. 6. Mpo6ooT6opuuK nns BoAM koH- AYXOM B npubope, B CKIAHKY He

crpykuun E. B. CuMoHoBa BLIJIUBAIOT, OH OCTaercd B NpH-

Gope; c/o0ii ke BOJAbl, coNpHKa-

caBlluficsi ¢ BO3AYXOM B CKJsIHKe, BbIAHBaeTCH 4epe3 BepX nocJje Ha-

floNHeHus CKIsHKH, Hekoropeie npo600TGOPHHKH H3rOTOBJSIOTCA Ge3

IIapHKa B IPy3e, B HUX BbIOYCK BOAK NPOH3BOAHTCS NPH NOMOLIH KpaHa
B nmaTpy6ke a (cM. puc. 4).

Jas or6opa npo6 cuibHO ra3HPOBAaHHBIX BOJA TEM XXe aBTOPOM
NpeAoKeHs NpHOOpH 6osiee CJAOXKHON KOHCTPYKUHH, oGecneyuBalo-
LlHe COXPAaHHOCTb Fa30BOr0 COCTaBa Npo6hl BOAH, H3BJEYEHHOM HA
NOBEPXHOCTb JaXke B TOM CJyuyae, eCJd BojJa HachillleHa rasoM MoA
6oJIbIIHM JaBJeHHEeM.
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§ 92. O6bem npo6hl, HeOOGXOAMMBIA AA5 NMPOH3BOACTBA aHAJH3a,
3aBHCHT OT THNa aHanu3a. B KayecrBe OpHEHTHPOBKH MOXHO MpH-
HATb, YTO AJisi THUINOBBIX aHA/NH30B, YKasauublX B Taba. 2 (§ 21),
HYXKHBI C/lefylolHe MHHHMAaJibHble 00beMbl Npo6:

Twn aHaamn3a . . . . . . . . . . ..

1 I 1l ‘ 1

Heo6xojnmuiit o6bem npobul . . . .| 0,5 2 22

Ecnaun npeanosiaraeTcs NPOH3BOAMTL MpPH aHaju3e ClelHalibHbe
oilpefiesieHHsl COCTAaBHBIX YacTeil, BCTpeYalOIUXCcsd O6GBIYHO B NPHPOA-
HBIX BOAAX B HeGOJbIUMX KoJHdecTBAaX (6poM, HOI, NHTHII, CTPOHUHH,
MBILIbAK H T. A.), IPUXOAUTCH 6paTh AONONHHTEAbHO 5—20 2 uccae-
nyemoit Boabl. Ilaisi BoA, HMeIOWHX 3HAYHTEJbHYIO MHHepanH3auHIo,
0o6beM Npo6 MOXKHO YMEHBUIHTD.

2. KOHCEPBHPOBAHHUE H OTBOP CNELHAJIbHLIX NPOB

§ 93. Buiwe (§ 25) yKaseiBajloch, YTO MpH aHa/lu3e BOALI HEKO-
TOphle onpee/ieHHsi cJlefyeT MPOH3BOAHTb HJH HemnocpeACTBEHHO HA
MecTe B3ATHA NpPOOHI, WM, BO BCAKOM CJyyae, Yepe3 HeNpoAONKH-
TeJlbHOe BpeMs mocjie 0T6opa. B ciyyae HeBOSMOMXKHOCTH 3TO BHINOJ-
HHUTb HYXKHO NPHHATb MepH 1O KOHCEPBHPOBAHHIO HaHMeHee YCTOH-
YHUBBIX COCTaBHBIX 9acTeil BoAH. OAHAKO NpH NMPOAOMKHTENbHOM Xpa-
HeHHd npo6 Boabl Mocje OT6opa MOXeT H3MEeHHThCH BeChb XHMHYe-
CKHll cocTaB BOAH, a He TONBKO COJep)KaHHE <«HEYCTOHYHBHIX» CO-
craBublx yacreil. Hanpumep, B pesynbrate morepu cBoGomHoil yrie-
KHCJIOTHl H3 BOABl MOXET BHIMACTb B OCAAOK YIMVIEKHCIHI KasjbuUHil
BC/ieACTBHe TNpeBpalleHHd TCuapokap6ouaTa KanablUusi B KapGouar
{cM. § 66):

Ca(HCO;;).; _— C3C03+ CO.3+ HQO-

B cBA3H C 3THM NpoOLLecCOM H3MEHHTCH COMlePXKaHHe B BOJe HOHOB
Ca’’, HCO;, a TakKe M BenuyHHa CyXOro OCTaTKa.

§ 94. Hns obueit crabunusauiy XUMHYECKOTO COCTaBa BOAHL pe-
XOMeHAyeTcsi HachiaTh npoOy BoAM yraekucabim rasoM. Ecau Boaa
MyTHas, TO ee (HUABTPYIOT, 3aTeM HAMOJHAIOT CKASHKY NOYTH OO
Bepxa H NpPOMyCKAaloT 4epe3 BOAY TOK yrJiekucjoro rasa. Hachimeuue
BOAB! YIJeKHCIOTOH MpegoTBpallaeT yKasauHHIH Bbillle Npouecc mpe-
BpalueHHa THAPOKAp6OHATOB B Kap6oHATH H BhinajeHHe MOC/eAHHX
B 0CaJiOK. YIJeKHCIBH ra3 sBJfieTcsl XOPOIUHM KOHCepBHpYIOUHM
CpeACTBOM M MpefoXpaHsieT npo6y BOALI OT 3arHHBaHHs, BOCCTaHO-
BleHusi cyabpaToB ¥ pasBuTHs Wiecend. lnsa Gonee nosxoro nopa-
BJEHHst GUOJIOTHYUECKHX TpOlleccoB NpHOGAaBISIOT elle XJdopodopm H3
pacuera 1 ua xnopodopma Ha 1 2 Boabl. TakuM nyrem NpoGH, nmpen-
HasHaYeHnnle JJis oOMNpeAeNcHHS OCHOBHBIX COCTAaBHHIX dacrei
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MHHEpaJIbHOTO COCTaBa BOALl, MOXHO KOHCEPBHPOBaTb Ha JJIHTE/b-
HBlil CPOoK (M0 3 MecsilieB).

PasyMeeTcsl, 4T0 MO aHaNM3y KOHCEPBHPOBAHHOH TAaKHM CMOCO-
6oM npoGHl HeJb3si ONPeAeIHTb CORepIKaHHe CBOGOAHON YIIEKHCAOTH
H JIpyTUX rasoB B HCCeAyeMOH BOJe, a TaKXKe AKTHBHYIO PEAKLHIO
sto#i Boan. Ecain uccnenmyemas Boma comepxana Hown CO, , TO HX

cofiepaHHe TOXe Helb3si GyNeT ompeAelATb, TaK KaK NpH mpomy-
CKaHHH YIVIEKHCIOro rasa onu npespatartcs B Houel HCQ;.

CO; + CO,+H,0 — 2HCO;.

§ 95. llns KOHcepBHPOBAHHS OTAEJNbHBEIX «HEYCTOHUYHBHX» COCTaB-
HBIX YacTeif OTOHpAIOT crenHalbHble Npo6H BoAb. CnocoGut Koucep-
BHPOBaHHSI HEKOTOPHIX COCTAaBHHIX dacrell ykasaHb Huxke. OmHako
Cneayer OTMETHTb, UTO IeJNecooGpasHee «HeycTofYMBhie» COCTaBHBIE
YaCTH ONpeAesATb B OCHOBHOM Ha MecCTe, ec/H, KOHeYHO, MO YC.J0-
BHAAIM PAaGOTH 3TO BO3MOXHO, TaK KaK KOHCepBHPOBaHHe O60.bLIOTO
KOJIuYecTBa MPOG H HX TPAHCTIOPTHPOBKA B J1a6OPaTOpHIO CJIOKHBI H
rpoMosakd. Kpome Toro, onpede/enne TO#l HJAH HHOH COCTAaBHOMN YacTh
nocjle ee KOHCEPBHPOBAHHS CTAHOBHTCH OOGLIYHO 60Jlee CJI0KHBIM.

3. MPOBA AJi ONPEAEJIEHUSA OBUWIEro
COAEP)XAHHA YFJAEKHCJIOTHI

§ 96. lna KoHcepBHPOBAHHA YIJEKHCJOTH K Npobe Boabl no6Ga-
BJSIOT THAPAT OKHCH 6apHs, NpH 3TOM BCH YIVIEKHCJIOTa, KaK CBO-

GomHas, TaK M HaxoAswmasics B Buie noHos HCO;, Brmagaer B oca-

IOK B BHAE KapOOHATOB:
H2C03+ Ba(OH)2 = BaC03—|— 2H20 ;
Ca(HCOy),+ Ba(OH);, = BaCOg -+ CaCOg—+ 2H,0.

TTpo6bl AN KOHCEPBHPOBAHHA YIJIEKHCJOTH HYXKHO OTGHpaThb B
crielHasnbuble Koda6u eMkocTbio 300—500 x4, nogxoasinue K fpH-
6opy Ans onpellesleHHsl YrJIeKHCIOTH H CHaGxXeHHuble XOpOWIO MpH-
THaHHBIMH PE3HHOBHIMH Npo6KaMH. IOTH KOJGH 3apadee NOATOTO-
BJAIIOT CaeAyomuM o6pasoM. TlpoAysaior Yepes HHX NpPH MOMOILLH
TpyWH BO3AYX, JHLIEHHBIH YIJIEKHCJIOTH, B TedeHHe 3—5 MHH. 3aTeM
B KaXAYI0 KOJAGY npuausaior no 50 A npo3payHOro HacHIIEHHOrO
pacTBopa eAKoro 6apHTa, 3aKyNOPHBAIOT KOJIGH npoOKaMHu H B3BeLUH-
BAIOT.

B noaroros/seHHble TakUM Cnoco6oM KoJI6n 6epyT mpoObl BOIHL,
npejfHa3HadYeHHble AJA ONpefesieHHs OOLUero cojJepXaHus YT/eKHuc-
Jothl. TlpeaBapuTenibHO Boay HaGHPAIOT B CKISIHKY C coGaiofeHHEM
ycaoBuit, ykasanHux B § 87, 3atem 200—400 w4 BOAM, B 3aBHCH-
MOCTH OT o6beMa KOJIGH, M3 CKASHKH NepPeqHBaloT NPH MOMOIUH CH-
¢oHa B KONGY C eAKHM GApHTOM H 3aKPHBAIOT KOJAGY npo6koii. Tlpw
NepeNHBaHHU KOHell CH¢oOHa HOJXKeH Bce BpeMsi HAXOMHTLCH HHXKe
ypoBHS BOAH B KoanGe. Mamepatb o6beM B3sitoit npobul He TpeGyercs,
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TaK KaK KOJHYEeCTBO B3AITOH BOABI YCTaHAaBJIHBAaeTCsl B JlaGopaTopuu'
no Becy KoJGH ¢ mpoGoii (Bec kKoJGH 6e3 mpoGbl H3BecteH). Peko-
MEeHAYETCsl B KaXaAOoM cjyyae 6paTh ABe NapaJienbHble TMpOGHL.

Ipu aHanuse npo6Gul B MaGopaTopHH KapGOHATH pas/naraloT KHC-
JIOTOH H ONpeAeasiorT oflllee KONHYECTBO BuifieAsioulelicas NpH 3TOM
yrJeKHCI0TH. YUTo6H OTHENbHO ONpefenuTh copepKaHHe cBOGOAHOM
YIJEeKHCAOTH H ruipokapGouaruoii (HCO;), HyxHO, KpoMe npoGhbl
Ha o6luee coaepiKatHe YreKHCIOTH (3aKOHCEPBHPOBAHHOM, KaK OMH-
CaHO BHILIE), B3fiTb OAHOBpeMeHHO NpoBy s onpepenedus HCO,.
B cayuae, ecnn Gepercsi po6a Boabl Ha o6wuit aHanu3, GpaTb cme-
uManbHylo npo6y aas onpemeneduss HCO;, koHeyHo, He TpeGyercsi.
Ecnu B MoMeHT B3ATHA NPoGH Ha o6lLuee COmepKaHHE YIVIEKHCJAOTHI
onpejeseHo 3HayeHde pH Boxbl, TO yCTaHOBHTb OTHAENBHO COAEpIKa-
HHe B Bone CBOGOIHOH YIVIEKHCJIOTH M THAPOKApOOHATHON MOXHO
TaKxe nyreM pacdera (cM. § 40).

4. NPOBA i1 ONPEAEJEHHSI CEPOBOAOPOJA

§ 97. Yro6Hl cBA3aThb CepoBOAOPOA, K BOAE NMPHUGABASIOT pacTBOp
YKCYCHOKHC/IOrO KaJMHs, NpH 3TOM KakK CBOGOIHHI CEpOBOAOPOL,.
TaK H CyJb(PuAB OCaXmaloTcsi B BHAE CyabpuAa KagMHA:

H,S -+ Cd(CHC00), = CdS —+ 2CH,COOH;
NaHS + Cd(CH,;C0O0), = CdS -+ CH,COONa -+ CH,COOH.

KoHcepBupoBaHHe NPOH3BOAAT B CNeLHaNbHEIX K0H6aX €MKOCTbIO:
okoJsio 500 Mz, moaxoasuux K npubopy ads onpenenenus H,S. B sti
KOJIObI 3apaHee HaauBailoT no 100 m#s pacTBOpa YKCYCHOKHCJIOTO Kaf-
MHSl, 3aKpbIBAlOT HX Pe3HHOBHIMH NpOOKaMH H B3BEILHBAIOT.

B noaroroBneuHble TaKUM 06pa3oM KOJAGH OTGHPAIOT MPOGH BOAbL
no TaKoH >Xe MeTOAMKe, KaKas onucaua Bhiule (§ 96) nns orGopa
npo6 Ha o6luee cogepkaHue yriekuc1orul. Ilpu ananuse npo6 B Jna-
6opaTopHH CepHHCTHIH KagMH# pa3/iaraloT KHCJIOTOR H ONpeleJsioT
KOJH4eCTBO BHIACNHUBINETOCS TNpH 3TOM cepoBonopoaa. Jas BuyucJe-
HHSl OTAE/BLHO COfepXKaHHsi cBOGOAHOro cepoBoioposa H HoHoB HS’,
KpoMe o0uiero cogepKaHusi CepoBOAOPOAa, Heo6X0JHMO 3HATh OAHY
H3 TpPex BeNHYHH:

a) pH uccnenyemoii Boasl (pacuer cMm. B § 48);

6) TUTPHPHYIO I1EJOYHOCTb BOABI H 06l ee ComepKaHHe YTJIEKHC-
JIOTH B JaHHO#l BoAe (pacyer cM. B § 51);

B) THTPHPHYIO LIEJOYHOCTb BOABI M CyMMapHOe CoJepXaHHe B

BOZie CBOGOAHOH YIJIEKHCIOTH H CBOGOAHOrO cepoBoAoOpoAa (pacuer
cM. B § 52).

5. NPOBA ANA OMNPEREJEHHA ArPECCHBHOM YFJEKHCIOTHI

§ 98. Jlns onpenenenus arpeccHBHON YIVIEKHCJOTH HYXHO B3SITb
cliellaJbHYIO IPO6Y BOAbl B CKISIHKY eMKocTbio 250—300 ma ¢ go-
6aBKOfi MEJKO HCTePTOro H XOpOLIO NPOMBITOTO YHCTOTO MpaMopa.
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TIpeaHasHayeHHYIO nJisi NPOGHI CKASHKY HAMOJHSIOT HCCAEAYyeMOil BO-
Boil ¢ o6s3aTeIbHBIM cOGJIOeHHeM yCIOBHIl, yKa3aHHbX B § 87, 3a-
TeM OTJIMBAIOT H3 CKJASHKH HECKOJbKO MHJJHJHMTPOB BOALI, BCHINAIOT
B CKJAAHKY 2—3 & MpaMopa, JIOTHO 3aKYMOPHBAIOT CKJASIHKY H 3a/u-
BAlOT TOPJIBIIKO CyprydoM HJH MeHAeNeeBcKOil 3amaskoil. Mexay
npo6Koil 1 ypoBHeM BOXBl B CKJAAHKE JIOJDKEH OCTaBaTbCsi TOALKO He-
60/1b11I0#1 MY3BIpeK BO3AyXa.

HyXHo uMeTh B BHAY, 4TO A7 BBIYMCJIEHHS COAEPXKAHHA arpec-
CHBHO# VIVIEKHCJIOTH Heo0XoauMo 3Hath coflepanue HCO, B uccre-

gyeMmoil Bome xo JoGaBKu Mpamopa. Ecam o6muil aHanus ucciaenye-
MOi#l BOJbI He NMPOH3BOAMTCH, TO OXKHOBPEMEHHO ¢ mpo6oii Ha arpec-
CHBHYIO YTJIEKHCJOTY He06XONHMO B3fiThb B CKJAAHKY eMKoCThio 250—
300 ma cneunanbHyio npoGy (Ges KoGaBKM MpaMopa) AJs onpege-
Aenus cozepxauns HCO,

XI1. AHAJIN3 BOJibl B MNOJIEBBIX H NOJNYCTALLHOHAPHbBIX
YCJIOBHSAX. NNOJIEBBIE JIABOPATOPHH

§ 99. Ina npousBoxcTBa aHANH30B B MOJNYCTAUHOHAPHBIX YCJO-
BUAX, T. €. B NOMelueHHH, He APHCMOCOGJEHHOM crelHaabHO A
AHaJUTHYeCKOH paGoThl, HauGoJlee TPYZHO OPraHU3oBaTb BecOBHIE
MeToaHl OfpenesleHHH, TaK KaK OHH TPeGYIOT HaJu4HuA aHaJIHTHYe-
CKHMX BECOB H NpHOOpPOB AJIsl CYWIKH H NMPOKaJuBaHHsA ocagkoB. Kpome
TOTO, HCMO/Ib30BAaHHe BECOBLHIX METONOB CBfi3aHO OOLIYHO C MOBBIILIEH-
HLHIM PacXOROM HECTH/IHPOBAHHOH Boabl. B cBfisu ¢ 3THM B noJay-
CTAllHOHAPHBLIX YCJOBHAX BeCOBBIE MeTO/IHl OGLIUHO He MpHMEHSIOTCH.

QueBnano, 4to AJIsi NOJIEBLIX METOAOB aHAJNH3a, T. €. A/ aHaJH-
30B, MPOM3BOAHMMEBIX HEMOCPEeNCTBEHHO Y HCTOYHHKOB, BO3MOXHOCTb
#ICMIOJIb30BAHHA BECOBHIX METONOB COBEepIIeHHO HCKaAdaercs. Ilpu
aHaJju3e BOX B MOJYCTAUHOHAPHHX YCJOBHAX HCNOJb3YIOT FJiaBHRIM
0o6pasoM oObeMHbie H KoJopuMeTpHiecKHe Meroan. Onpepeneuue H
npoBepKa HOPMAJbHOCTH pPAabOYHX PpACTBOPOB, HEOOXOAUMHX AJs
o6beMHbIX onpexneieHui, NPOH3BONATCA M0 3apaHee MPHTOTOBJAEHHBIM
HaBeCKaM OCHOBHBIX BelUeCTB, MO CTaHZAPTHHIM PacTBOPAM, KOHUEH-
TpauuH KOTOPHIX 3apaHee onpepeseHnl, HIH Mo (HKcaHalaM.

INpu BHGOpe MeTOROB OTAE/NBHHIX OnpejeseHHil PYKOBOACTBYIOTCS
B MepByI0 oyepeap HeoGXOAHMMOH TOYHOCTBIO aHAAH3a, HO NPH 3TOM
ApIXOXHUTCH, KOHEYHO, YUHTBIBATb H peasbHHEe OpraHH3amHOHHbIE
BO3MoOXHOcTH. B yacruocry, cnenyer usberarb npuMeHeHHS] MeTOJOB,
TpeOylomnX OONBUIOro KOJAHYeCTBA XHMHYECKO#l MNOCYZHl WM Crie-
IHaabpHOro 0GOpYAOBaHHSA, HanpuMep npuGOPOB ISl OTCACHIBaHHS.
Ilpu npousBoacTBe KOJOPHMETPHYECKHX oOMNpejesieHHii yacTo 06XO0-
nArca 6es cnemnnalibHBIX KOJIODHMETPOB H 6e3 CTaHZApTHHIX PacTBO-
POB, HCNIOJIB3Ysl BMECTO HHX pacKkpallleHHble cTaHAAPTHHIE IKAJHL.

Jns nojeBnIX aHAJIH30B NPHMEHSIOT CleliHajbHble MOJEBHE Jia-
60opaTopHH, OTJAHYAIOWHECH MAaJBIMH pa3MepaMH H BecoM. B 3Tux
J1a6opaTOpHAX TOXKe HCMOJNb3YIOTCS TJIaBHHIM o6pa3oM oGLEeMHHE H
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KOJIODHMETPHYECKHE MCTOABI aHaJjlH3a, 10 B YNPOUICHIIOM BHIC.
BxecTo K46, GIOpeToK H NHICI0K 3,1CCh IPUMCHSIOT OOLIYHO rpaiyin-
posaHllble NPOGHPKH, KancabliHbl H MHKDPONHNCTKH, XHAKHC peak-
TUBBl 3AMCHSFIIOT, 10 BO3MOXHOCTH, CYXHMH, KOJOPHMCTPHUCCKHC
ONpPCACIICHHS NPOH3BOAATCA MPH NOMOIUH PACKPAUICHIIBIX [NIKaJ.

§ 100. KpoMc o6beMibiX H KOJOPHMCTPHYCCKHX MCTOMOB, B 110-
JyCTaUHOHAPHBIX W 10.JCBHIX YCJIOBHAX PaloOTLI 4acTO HCNO.1b3YIOT
TakkKe HederoMerpuucckue Meroau. Ilpunuun HedenroMeTpuucckux
OnNpe1CIACHH# 3aKII0YaCTCA B TOM, YTO ONPCACIACMEIA Holl iICHCTBACY
M30bITKA COOTBCTCTBYIOUICTO PCAKTHBA NCPCBOAAT B 1lcpacTBOPHUMOE
COC/AHHEHHEe H MO CTeIeHH MYTHOCTH 110.1y4alolierocsi pacTsopa onpe-
JLCASIIOT COiepKaHHe nanHoro Hona. Omnpe-
JleqlCHHE CTElCIlH MYTHOCTH 1POM3BOAAT
B CIICLHANIBHBIX «MYTHOMCPHBIX> NPOGHD-
Kax ho cnocoby, paspaGoraniiomy
I1. H. ByrelpussiM. MyTHOMCpHBIE NpO-
6upki auametpom 1,6 cx u BeicoTofl
13,0—14,0 cu pasfiesicHBl 110 BBICOTE Ha
muanuMerpsl (o 100 xm or nmHa);
KpoMeC TOTO, OHH HMCIOT MCTKH, OTHCYalo-
upic ob6vemam 10 u 20 ma. Ha nne
npoGHPOK ueploii 3Manesoii Kpackoil
HaHeCCH pPHCYHOK.

CrencHb MYTHOCTH TOTO HAH HHOTO
pacThopa  XapaKTCPH3YeTCsl  BBICOTOR
croi16a pacTtBopa, 4epe3 KOTopwili caaGo
BHACH 3TOT PpHCYNIOK, CCJAH CMOTpCThb
CBCPXYy B MYTHOMCPHYIO npoGHpKy. Ouc-
BH1HO, UTO YeM McCHbIlie CT0J6 pacTBOpa, Puc. 7. Komnaparop
NpH KOTOPOM PHCYHOK CTaHOBHTCHA yXKe
N.10X0 BHIHM, TeM (O0.bliie NMPH NMPOYHX PABHBIX YCJAOBHSX KOHLUEH-
TpauHs MYTH B J1aHHOM pacTBope. Ecau, HanpuMep, B3siTb pacTBOpH
C pazHuHBLIMH COACPXKaHUsIMHU HoHOB SO W NpUGABHTbL K 3THM pac-
TBOPAM H30BITOK X.10pPHCTOro GapHs, To KOHuUenTpauusa Myta (BaSO,)
B TOM HJAH HHOM pacTtBope Oyner TeM Godblue, ueM Balilic Guli0 CO-
JcpxkaHue B Hem HoHoB SO.

Ipu naauBaHWH MYTHBIX PacTBOPOB B MYTHOMEPHYIO NpPOGHPKY
KaX:10My H3 Hux OGyNeT OTscuaTb BIOJHE ONPCAC.ICHHAs BHCOTA
cTo10a pacTsopa, NpH KOTOPO# CTAHOBHUTCA CJaGo BHAEH PHCYHOK Ha
AHe npe6upku. MvcHHO TakHM 3KCNEPHMEHTAJbHLIM NyTeM mnody-
4aloT AadHble A5 Ta6JgHL, NPH NMOMOMY KOTOPBIX 110 BBICOTE CTO:GA
pacTsOpa B MyTHOMCPHOH NPOGHUPKE OMPCILNACTCH COACPIKAHUC TOrO
#J1H MHOro HoHa B pactBope. Hedeaomerpuueckie onpeienesus npo-
H3BOAAT B KOMraparope (puc. 7).

MyTHOMCpHbBIe NPOGHPKH NPH HAGIIOACHHH JOJMXKHBL BLICTYNaTh B
OTKPBITYIO ClIEPeid HHXHIOW 4YacTb Kommapatopa na 2—3 cm. [lpo-
GUpKH YyAePXHBAIOTCH B THC3AAX KOMMapaTopa Ha HYXXHOH BbicOTe
Mpy NOMOLM HANCTHIX HAa HHX PC3HHOBHIX KOJel, KaK MOKa3aHOo Ha
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pucyuke. TexHuka onpeiefesus CBOAHTCA B OOlEM K CJeayio-
memy.

B oguy #3 MyTHOMepHHX NpPOGHPOK HAJNHBAIOT HCCJAEAYEMYIO
BoAy B KoauyecrBe 10—20 .2 B 3aBHCHMOCTH OT cOfepXaHHA onpe-
HeasieMoro HoHa, npu6aBAsAOT K lled COOTBETCTBYIOIWMHI PEaKTHB H
B36GanrhiBaioT. [lomewaor npo6upky B KoMmnaparop M HaGJIOAAIOT,
BHIeH Jd PHCYHOK Ha IHe npo6GHpku. Ecan oH He BuueH, To or6u-
paloT H3 NpPOGHUPKH NHNETKOH MYTHYIO XXHAKOCTb B APYryl0 MYTHO-
Mepllylo NPoGHPKY, TOXKe HaXOAsLLYlocd B KOMnaparope, 0 Tex nop,
noka npd HabJI0ieHHH CBEpXY, Yepe3 CTONI6 MYTHOH XHIKOCTH B Npo-
6upke, He clienaercs cl1ab0 BHIEH PHCYHOK Ha Ade npo6upku. as
NpoBepKH NPOGHPKY HECKOJbKO NMPHNOAHMMAIOT TaK, YTOGH HHXHsS
4yacTb NPOGHPKH OKasaJjach B 3aTeHeHHO#l 4acTH KoMmnaparopa, MpH
3TOM PHCYHOK H0J/IXKeH OHTb BHAEH OTYETIHBO.

TlpuGassienye MyrHoro pacrsopa 3 nepBoi npoGHpKH BO BTOPYIO
TaKXKe NpOJOJIXKAIOT A0 TeX Mop, moka He caenaercs caa6o BuieH
PHCYIIOK Ha JiHe BTOpOil npo6upkH. OTMeYaloT MO JIeNeHHAM Ha npo-
6upKax noJayyeHHnle BbICOTH PacTBOPOs B NepBOi H BTOPOH NpoGup-
Kax, B TOH, pa3yMeercs, NOCJICAOBATEALHOCTH, B KakoH Oynder no-
CTHTYTa HYXHas Crenedb BHIUMOCTH PHCYIKa 11a aHe NPoOGHPOK.
U3 asyx orcyeroB (Boicora B nepBoil NpoGHpKe H BbiCOTA BO BTOPOH
npoGupke) OepyTr cpefHHil OTCYET H NO HeMY HAXOHAT COAEpXKAHUC
OMpCACAHEVOro HOla, MOAL3YSACh COOTBETCTRYIONIER Tabanned.

§ 101. Pasnnyubive  aBTOPpaMH G6bIO NPEANOKEHO HECKONBKO
THNOB NOXONHBIX JaGopaTopuit AIf avanausa Boaw. BoabliyHCTRO
3THX na6opaTopHil OTIHYAETCS FPOMO3AKOCTbIO, H OHH (HaKTHUeCKN
NPUTOOMLL IS NPOM3BOACTEA 2MATHSCE § ACJYCTAUHOUAPHLIX YCJ0-
BHSIX, a HE Yy HCTOYIIHKA, TAK KaK TPAHCNOPTHPOBKA HX 3aTPYAlH-
teabHa. Hepeako saGoparopuu uvelor cnenubuyeckoe HasHaueline
H lle NaloT BO3MOXKHOCTH MOJyYaTh [OCTATOYNO MOAPOGHYI0 0o6wiyio
XapaKTepHCTHKY XHMHYECKOro cocrasa Boan. Hekoropuie Tumbl s1a6o-
paTophil NepHOLAHYECKH H3rOTORAAJIHCH B NPOH3BOACTBEHIIOM Ma4c-
vitaGe,

B 1934—1935 rr. I'soncHa6 sbinyckall J1a6OpPaTOPHH KOHCTPYK-
nuu DIHUTPH, sarcv B 1936 r. cran puinyckaTth n1aGOpaTOPHH KO-
ctpykiun BUMC, xoropbie siBASIIOTCA YCOBEPLUEHCTBOBAHHBIVIH J1a60-
patopuamu LIHUTPU. B nocaeinee Bpems mepex Oreuecrselilion
BOHHOI BbinycKaJjuchb Ja6opartopud A. A. Pesuukona.

B naneueiiniem A. A. Pe3uuxoB Bilec B J1a60pPaTOPHIO HEKOTOPbie
M3MelleHHs, 3HAUHTENbHO YTOUIIHB PS4 METOJIOB OTAENbHBIX Onpeje-
JieyHil — onpeaesieHne arpeccHBHON # CBOGOAHOM yrieKHcaoTH, SO
pH, Fe'" u nmp. B Hacrosiuee BpeMsi 3TH J1a6OPaTOpHH MPHHSATH B
B cHCTeMe MHHHCTEPCTBA reoNIOTHH H OXpaHul Help Ans NPOH3BOL-
CTBa aHaJIi30B BOJ B NOJYCTAaUHOHAPHLIX YCJIOBHSX H H3rOTOBJSIOTCA
Ha NPeANpHATHAX 3TOr0 MHHHCTEPCTBA.

§ 102. Jla6opartopusi Pe3HHKOBa COCTOHT H3 ABYX SILIHKOB C Ha-
60opoM annapaTypul H peaKkTHBOB, HEOOXOAMMBIX A5l MPOH3BOACTBA
adanu3a BoAbl. OCHGBHOIl SILIHK BeCHT 8 K2 M COAEPIKHT PeaKTHBbE
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B KOJIHYeCTBe, AOCTAaTOYHOM s npoussogcrea 40—50 aHanau30B.
KonuyecTBO peakTHBOB B 3aNacHOM silHKE PacCyHTaHO Ha 140—
150 ananmnsoB. Bec 3anacHoro simuka 15 xe.

I1pn nomouy JaGopaTopun PesHHKOBa MOXKHO ONpelenuTh KOJH-
yecTBeHHO: o6lLyl0 XKecTKocts, Ca’™*, Mg'*, Fe'", Fe'* ", NH,, Cl,.
SO/, HCOj COj, NO;, NO,., pH, cBoGonmyio yriekHcaoTy, arpec-
CHBHYIO YIJIEKHCJIOTY; ONDeAeNHTh KaueCTBEHHO: MPO3PavyHOCTh, LBET,
3anax, BKyC H MPHCYTCTBHE CepOBOJOpOa.

Ha ocHOBaHuH pe3y/bTaTOB MepPeuyHCJIEHHBX OnpenesieHHH MOXHO
JONOJHHTENBHO BEIYHCJHTD: XKECTKOCTb KapGOHaTHYI0 — NO COlepxka-
Huio HCO,; conepxkanue Ca™" — mo o6uiefl XKeCTKOCTH; COAepKaHHe

Mg'’; cymmy Na’ 4 K' B mMuanurpamMMm-sKBuHBajieHTaXx — MO pasHoO-
CTH MeXJy CyMMaMH MHJUINIpaMM-3KBHBAJIEHTOB AHHOHOB H KaTHO-
HoB. CyMMa Bcex HafiileHHBIX aHAJH30M H BEIYHCJIEHHBIX HOHOB JacT
MPHOAH3HTEIBHO CYyMMY MHHEDAJbHBIX BellecTB, CONEpIKALIHXCS B
BOZe.

XIl. KOHTPOJIb PE3YJIbTATOB XHMHYECKOTIO
AHAJIM3A BOAbI

§ 103. OCHOBHEIM MeTOZOM NpPOBEPKH aHaJgH3a BOAB! ABJAETCH
CONOCTaBJIeHHe CYMMBEl MHUJIIHTPAMM-2KBHBAJIEHTOB KAaTHOHOB g
C CyMMOH MHJIJIATPaMM-3KBHBAJIEHTOB aHHOHOB L,. Kak yxke yka-
3bBaJIOCh BHIlE, 3TH CYMMB TEOPETHUECKH HONKHH OHITb pPaBHBI,
NpaKTHYECKH 3Ke OHH MOTYT MOJNYYHTBCS PABHHIMH JIHIUbL OYEHD PEIKO,
KOrAa CYMMBI OTPHUATeNbHHIX OLIHGOK OTHAEJBLHBIX ONpefesieHHHE H
NONIOXKHTEJbHEIX OIIHGOK OKa3HBAIOTCA CJYYaHHO paBHEIMH.

HopmanpHo ZI; m X. Mexamy co6ofi He paBHB, HO PasHOCTb
MeXAy HHMH He JO/DKHA TNpeBHILATh ONpele]EHHON BeMHyYHHH.
OG6ryHO pasHocTh Xy — X2 Ha3HBalOT OMHGKON aHanH3a H
BBIDXAIOT B NPOLEHTAX OT CyMMEl MHJVIHIPaMM-5KBUBAJEHTOB BCeX
HOHOB (KaTHOHOB H QHHOHOB), T. €. OT Zx— Za. Takum o6pasom,
npouenTHas omwH6Ka aHaau3a

> _3).
X= &%Ta)z_wg %os

| 4 a

rae Zx— CyMMa MHJIIHTPAMM-3KBHBaJE€HTOB KaTHOHOB;
Za— CyMMa MHJJIMTPaMM-3KBUBAAEHTOB aHHOHOB.

Ilpy OOHMHEIX TEeXHHYECKHX aHaJH3aX AoONyCTHMo# omu6Kof
cuntaior 2%. Ilpu npousBogcTBe aHAAH3OB B MNOJNYCTAUUOHADHHIX
yCJOBHAX OGLIYHO NPHHHMAIOT BEJIHUHHY AOMYCTHMOH OIIHGKH 59%.

MeTton KOHTPOJISi aHajl¥3a MO CyMMaM MHJUIHTPaMM-3KBHBaJeH-
TOB aHHOHOB H KaTHOHOB MPHMEHHM, KOHEUHO, TOJNBKO AJS NOJIHbIX
aHanu30B. OH He NPHMEHHM MPH COKpAUIEHHHEIX aHa/H3aX, KOrjga, Hae
npuMep, COAepIKaHHe Liejoyell BHUYHCIEHO MO Da3HOCTH, KaK YKas
3niBajloch Bhime. Omu6Ka aHajaH3a MOXET NOJAYYHTBCS BHIlLE AO-
AycTHMO# MJH- B pesyabraTe OO/bIUHX OIIHGOK, CASNAHHBIX IPH
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NPCH3BOJACTBE OTASJIBHBIX ONPEA/eHHH (MHOTAA NpOCTO B pacyerax),
HJIH e BCJEACTBHE HENOAHOTH aHajusa. [Ipu aHanusax Bojg 4Yacro
He Onpene/IfAloT KOJAHYECTBEHHO, HaNpHuMep, coaepxanue uonos NO; ,

MEXAy TeM HHOrja, ocoGeHHo B Boaax 10XHHX paiioHoB CCCP, co-
Aep>KaHHE 3THX HOHOB OLIBaeT OueHb Bbicokoe. QUeBHAHO, YTO B MNO-
AOGHHX CAYYafaX CyMMa MHANHIPAMM-3KBHBAJIEHTOB KaTHOHOB OKa-
JKETCSl COOTBETCTBEHHO BHILI€ CYMMB MHJ/JIHTPAMM-3KBUBANEHTOB
@HHOHOB, ONpeJe/ieHHbIX aHANH30M.

§ 104. BropuM no BaXXHOCTH METOZOM KOHTpOAS siBAseTCS
CpaBHeHHe CYyMMAapHOTO KOAHYECTBA BCEX HEJNETYYHX COCTABHBIX 4a-
crefl, HaAleHHHIX aHAJH30M, C BeIHYHHOR cyxoro ocraTka. TouHOro
COBnajieHHsi 3[1€Cb, KOHEYHO, TOXE€ OXHIATb He NPHXOAHTCA BCAend-
CTBHEe HEH3GeXHEIX OIIHGOK NpH onpefesieHHH OTAeNBbHHX COCTaBHBIX
yacTell W NPH onpefiesieHHH cyxoro ocraTka. Beanunna cyxoro ocrarka
MOXXET He COOTBETCTBOBaThb (paKTHYeCKOHi CyMMe HeleTyuMX BelISCTB,
HAXOMAIIHXCA B BOJE, HE TONBKO B pE€3y/bTaTe MNOrpeliHocTedl, cBA-
3aHHHX C TeXHHKOH NPOH3BOACTBA ONpelesieHHs1 CYXOro OCTaTKa, HO
TaKXe BCAEACTBHE TeX H3MEHeHHH, KOTOphle MOTYT NPOHCXOAHTE <
BelllecTEaMH, COAepXKaUHMHCA B BOMe, NPH ee BbiNapHBaHHH H MpH
BuicyllHBaHdH ocratka. Cilofga npexpae Bcero OTHOCATCS MNPOLECCH
06pa3oBaHHsl KPHCTAANOTHAPATOB, a TaKXKe peaKUHH TCHIPOAH3a
cojed.

Panee noBcemectHO ObL1 NPHHAT MeTOJ ONpeleieHHs CyXOro
OCTaTKa NMyTeM NpPOCTOr0 BHINAPHBAHHA ONpeje/ieHHoro o6bema BOAK
H NOCJAEAyOWIero BHICYIUHBAHHSA MOJY4alollerocs ocraTka MpH
105—110° 210t MCTOA HMeer WIHPOKOE PACNpPOCTPaHEHHe H A0 CHX
nop. B Bomax, cozepxaumux 3HauuTeNbHble xoanyecrBa SO, Takofi

METOA [aeT 3aBHIIEHHYIO BEJIHUHHY CYXOr0 OCTaTKa 3a cyer o6pa-
30BaHHSl KPHCTAJJIOTHAPATOB CEPHOKHCJIBIX CONel KaJbilusi H Mar-
HUA, Korophle npu 110° npogomkaloT yaepkKHBaTh KpPHCTANIH3AUH-
OHHYIO Boay. B cayuae BHCOKOro comepxanus B Boge HoHOB Cl' u
UIeJIOYHO3EMENIbHHX MEeTal/IoB B CYXOM OCTAaTKE MOXeT CKa3aTbkCs
XJIOPHUCTHI MAarHHH WJH XJOPHCTHA Kaabuhi. XnopHCTeii MarHWi
JIerko noABepraeTcs THAPOAH3Y MO CXeMe

2MgCl, + H,0 — MgOMgCl,+ 2HCL.

ITpu o6pasoBaHHH XJIODHCTOrO KaJjblHs ONpI/AENEHHE CYXOro
0OCTaTKa CTAHOBHTCA 3aTPYAHHTEJbHEIM B CBf3H C TEM, YTO XJIOpH-
CTHIl KaAbyHH BecbMa KaJAHO NPHTATHBAET BOAY H BeC CyXoro
OCTaTKa, COAEPXKAUIErO XJOPHCTHIH KaabiHH, Ype3BHYafiHO Jerko
H3MeHsieTCsl 3a CYeT MNOIJIOUICHHS NapoB Boabl M3 BO3AyXa.

B CBSI3H C H3JI0XKEHHBIM SICHO, YTO BEJIHYHHA .CYXOro OCTaTKa,
ONpeeNeHHOro YKa3aHHHM METOJOM, MOXeT CHIBHO OTAMYaTbCs OT
()aKTHYECKO CYMMBI COJEpPKALIHXCS B BOAE HEJETYYHX BeLIECTB.
Boabluell wacTelo Bec CyXOro OCTaTka NONY4YaeTcs Bhillie BeCa CYMMH
costelt Ha 7—8%, Ho yacTo pasHHua cocraBaser 10—129%, a nnoraa
u Goablue. BBuay 3TOr0 Meros KOHTPOJS pe3y/bTaToB aHA/H3a BOAM
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MO0 CyXOMY OCTaTKy, Onpele/leHHOMY NpPOCTHIM BBINADHBAFHEM H Bbi-
cywiBaHHeM ocTaTka npu 110° sasercs rpy6uiM. Oanako coscem
OT Hero OTKA3HBaThCs, KOHEYHO, He CJeAyeT, HY)KHO TONbKO Y4HTHI-
BaTb BO3MOXHOCTb GOJIBIIHMX OTKJIOHEHHH, KOTOpHIE MOXHO OT4ACTH
NpefBHIETh 3apaHee NO COAECPXAHHIO OTAEJBLHEIX COCTABHBIX HacTei.
3a nociienHee BpeMsl BXOHHT B NPAKTHKY METOX OnpeaeseHHs
CYXOro OCTaTKa C NpeABAPHTEJNbHHM NpHOaBJeHHEM K BOAe COOH
H C NOCJeyIOLIMM BHICYlIHBaHHeM ocratka npu 180° (cMm. § 176).
ITpu stoM Meroge OnpenesieHHsl CYXOro OCTAaTKa MNpeAOTBPAILAIOTCSH
yKa3aHHBE Bhillle NPONECCH THAPOJIH3A, a TaKXKe HCKJAloYaercs BO3-
MOXXHOCTb yAep2KHBAHHA KPHCTANNH3AUHOHHOH BOAH CyJbdaTaMH Lie-
JIoYHO3eMebHHX Metannos. Ilpu mo6GaBieHHH coapl BMECTO CyJb-
¢aToB 1Ie0YHO3EMENBHHIX MeTaJICcB 06pa3ytorcss KapGoHATHI:

CaSO,~+Na,CO, = CaCOy4—+ Na,SO,.

OG6pasylousecss Npu 3ToM CyAb(aTh LIENOYHBHIX METAJJOE Jerko
OTAAIOT KPHCTAJVIH3AMMOHHYI0 Boxy W npH 180° nosaydaiorcs B 6es-
BOIHOM cocTosiHHH. Bec cyxoro ocraTka, onpeaenenHbifi ¢ conoii npu
180°, 0GHYHO XOpOINO CXOMHTCA C (AKTHYECKHM BECOM CyMMbI He-
JIETYYHX BElIECTB, COAEPKAIIHXCH B BOAE, H MOXET SBJATHCH XOPO-
IUEM KDHTEPHEM NpH KOHTPOJIE aHAJH3a.

B ana6oparopun LHHUIPH ponyckanuce pacxoxieHHs Mexnay
BeCOM CyXOro OCTaTKa H BeCcOM CYMMBI COCTABHHX 4Yacrell, HaiineH-
HbiX aHanu3oM, Ko 3%. Oauako Takoe TpeGOBaHHE MOXHO Npenb-
SIBHTb TOJBKO K pe3yJbTaTaM OYeHb NOAPOGHOTO aHaJH3a BOAHI, HE
conepiKauiefi 3HAYHTENbHBIX KOJHYECTB OpraHHdeckuX Beuiects. [as
Bog MaJjoii MuHepasnusanuu (100—200 me/a) rakoe TpeGoBanue
BOOGLIE fABJSAETCS YPE3MEPHO BHICOKHM.

B nenrpaapHofi Jabopatophu 4-ro reoJIOTHYECKOrO YNpaBJeHHR
6bJI0 NMPHHATO CJeAylollee NOJOXKEeHHe B OTHOLIEHHH CXOAMMOCTH
BeJIHYHHB CyXOro ocrtaTka, onpegenentHoro npu 180° ¢ no6askoit
COABl, ¢ CyMMO# cOCTaBHHX Yacrel, HaHfeHHHX aHaau3oM. Eciu npn
aHa/h3e ONpelensnach KpeMHEKHCJOTa (KOTOpasi onpefensiercs He
BCErJa) H OKHCIAEMOCTb HCC/enyeMo#l BoAW He npeBHlIaer 2 me
KHCJI0poAa Ha | 4, TO CYXOH OCTaTOK He AOJIKeH NPeBHIIATh CyMMY
COCTaBHHIX YacTeil, onpejejieHHBX aHaJH30M, Gonee 4eM Ha 25 me
npu obueli MHHepaausaunuu BoAn A0 500 me/a. Ilpu Gonbiuedt mu-
Hepa/H3alHH BOAB PasHHIA He KOJDKHA NpeBnlarh 5% oOr cymMMH
BeCOB COCTaBHHIX Yacreil.

§ 105. Kontposb aHasnH3a NO CyXOMY OCTaTKy NpHMEHHM TaKXKe
H B TOM cJlly4yae, eC/Ii NpPH aHAJIH3e LIENOYH He ONpefeNsijiiCh, 2 Bbi-
YHCJEHH N0 Pa3HOCTH MeXIYy CYMMOH MHJJIHIPaMM-3KBHBaJIEeHTOB
aHHOHOB H CyMMOH MHJUIHrpaMM-3KBHBAJIeHTOB KaTHOHOB. PasHoctb
MeX1y I3THMH CyMMaMH NepecYHTHIBAETCS Ha OAHH HaTpud (cM.
§ 78). Ilpu sTOM, KOHeYHO, CyMMa COCTaBHHIX YacTell noayyaercs
HECKOJIbKO MeHbllle (haKTHYeCKOl, TaKk KaK B NPHPORHBIX BOAAaxX Ha-
Psily ¢ HaTPHeM colepXKHTCA O6GLIYHO W KaJshil, HO OLIHOKa noJjyyaercs,
Kak mnpaBuso, He6oJblIasi, NOCKOJAbKY HOPMaJIbHO COJepKaHue
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KaJlHf HeBeJHKO N0 CPaBHEHHIO C cofepikaHHeM HaTpus. Kpome toro,
COIEpIKaHHE 1eNoYell Yalle BCero HEBEJIHKO MO CpaBHEHHIO C o6uHM
cofiepXaHHeM APYTHX COCTaBHHIX 4Yacred.

B o6HuYHBIX NPHPOAHHX BOAaX COJepXKaHHE wiesouel, Kak npa-
BHJO, MeHee 20% oOT CyMMBI BceX COCTaBHBIX 4acreH, a comepikanHe
KaJius B CBOIo ouepesib MeHbile 20% ot cyMmsbl wetoyedt (Na” + K').
Herpyaro nogcuHrarh, 9T0 NPH COaepXKaHHH wiesnodel, pasHom 209%
OT CYMMBI BCEX COCTaBHbIX 4YacTell, H NpH colep)kaHuH Kaaus 209%
OT CYMMH Imesoyell omu6Ka, oO6yC/JOBJEHHAs NEPecYETOM CyMMBI
MHJIIHTPaMM-5KBHBAJIEHTOB Lie/d04Yell Ha OAMH HaTpHH, Kaer OIHGKY,
pasnyio 1,6% no oTHOLIeHHIO K CyMMe BCEX COCTaBHBIX 4acreii L.

Takum c6pa3oM, Ajsi OGBIYHBIX BOX KOHTpPOJb pe3yJbTaToOB aHa-
JH3a MO CYXOMY OCTaTKy NPHMEHHM TaKXe H B TOM cJjydyae, ec/H
HIEJIOYH BRIYHCJEHH MO Pa3sHOCTH, BBIPaXKaschb TO4YHee — ecJH pa3-
HHIA B CYMMaX MHJJINTPAMM-JKBHBAJICHTOB AHHOHOB H KaTHOHOB
nepecyHTaHa Ha HaTpHH.

§ 106. He caenyer 3a6uiBath, YTO NpH BHYHCAEHHH CYMMBI CO-
CTaBHHX YaCrell NO pe3y/bTaTaM aHaJH3a HYXHO 6GpaTh TOJbLKO
fIoNOBHHY HalileHHOro aHaMH30M cofepxanus oo HCO,, Tounee
61%% =0,49 ot comepxanua HCO,, TaK Kak npu BHNapHBaHHH
BOZB H BbICYIIHBAaHHH OCTaTKa rHApoKapGoOHaTHl NpeBpawlaloTcsi B
Kap6onaTth (cM. § 66):

2HCO, — CO!+ H,0 + CO,

§ 107. Kpome o6uiero KOHTPOJsi aHalH3a MO CyMMaM MHJJIH-
rpaMM-3KBHBAJIeCHTOB AaHHOHOB H KaTHOHOB H NO CYyXOMY OCTaTtKy,
MOXKHO TaKXe CONOCTaBHTb MEXAY COoGOH pesyabTaThi HEKOTOPHIX
OTAeNbLHBIX onpeneieHHH.

Crnenyer conocraBuTb copepxkanue B Boge COj, HCO; u cBo-
Gomuoit CO. c Benuuunoit pH no dopmyne, npuBegenHon B § 60
(nn § 61). OTkOHEHHe BHYHC/AEHHOTO 3HayeHHs pH or nafinexnoro
3KCNePHMEHTANbHO He AO/KHO npeBbiiath 0,2 (a1 BOZ He OYeHb
CHJIbHO MHHEPAJH30BaHHLIX, COAepXKaWMX cojlefi MeHee & 2/a).
Ecan B Boie onpenensjach 3KCNEpHMEHTAJbLHO arpeccHBHas Yrile-
KHCJIOT2, TO HYXXHO NPOBEPHTb NOJIyYEHHbIH pesyJbTaT BHYHCJIEHHEM
(cM. § 43—46).

Ilpu Gosbinoii OKKC/SIEMOCTH BOAM clieayeT oGpaTHTb BHHMaHHe,
He Bbi3BaH JIH NOBHILIEHHHH pacXoj NEePMaHraHaTa 3HAYHTENbHbIM

t Tlycts cyMMa BCeX COCTaBHHIX YacTedl paBHa @ #m2/a. ConepiaHHe lien0-
o a-20 a-20-20 a
yeit 6yaer 100 M2[n, a cogepxanue Kaauf 160100 = 25 M2/,

npn nepecuere KaauAd Ha 9KBHBAJEHTHOE KOAHYECTBO HATPHA NOJAYYHM

a- a a-23 __

?(55—_6—91.;32/4. Owubka pasHa 5% 30 —25.30 M2[4, WAM B TNpPOLEHTax
.a-

Ba0.a — e
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coiepXKaHHeM B BOJIe 3aKHCHOTO jkesle3a HJIH HaJlHuHeM B BOJe cepo-
BOAOpPOAA.

Ecau npH aHaju3e BOAH, NMOMHMO OTAeNbHHX onpeaeienuii Ca’™’
u Mg’®, onpemensjlach IKCIepHMEHTaJbHO TaKXkKe M ofllas XecT-
KOCTb, DEKOMEHAYeTcs COMNOCTABHTb OGILYI0 XKeCTKOCTb, BBHIYHCJIEH-
Hylo no cogepxanuio Ca’" # Mg"", ¢ 3KCNepHMeHTAJIbHO HaiAeHHOH
JKeCTKOCTBIO.

B cny4ae onpesnesieHHsi YCTPAHHMO# KECTKOCTH CJIeAyeT CPAaBHHTD
fIONly4YeHHYIO UH(PY C XKeCTKOCTbIO KapGOHATHOH; XKEeCTKOCTb ycTpa-
HHMasi BCerqa MeHblle KapGonaTHoOH, yaine Bcero Ha 1—2°. OgHako
pasHuua GhiBaeT HHOrZa ropasfo Bhille B Tex CJyyasx, KOraa co-
aepxanne HCO; B MHAJIHTDaMM-5KBHBaJleHTaX 3HAYHTEJBHO Mpe-

BHILIAeT cofepxkanke Ca’" B MHIJIMTPAMM-3KBHBAJIEHTaX HJH BooOGLIe
AHANH3HPYeTCS! BOAA BHICOKOH MHHepaJH3auHH.

§ 108. I'py6uie ommu6KH npH onpenesieHHH COLEPIKAHHA OTHAENb-
HBIX COCTaBHHIX 4acrell MOryT GHTb HHOrAa OGHApPYKeHH MPOCTHIM
CONOCTaB/IeHHEM COMEDPXKAHHSA, HAHIEHHOTO AaHAJH30M, C OGHIYHBIM
«HOpMAaJIbHBIMY COJEepKaHHeM 3To# COCTaBHOfi YacTH B BOAe NAHHOrO
BOJIGHOCHOrO M'OPH3OHTa, pekH, O3epa M T. A.

B cayvae nopospenuns Ha rpy6yio olIHOKY OHAa MOXeT OHTb yCTa-
HOBJIEHA OYeHb OHLICTPO NpPOBEPKOH NpY NOMOLLE TOrO HJAH HHOrO
YNPOLIEHHOr0 MeToJa onpenesieHHsi AAHHOM COCTaBHOM YacTH.

§ 109. TlpoBepka #H KOHTPOAb pe3ylbTaTOB aHAJNH3a [JODKHBI
006513aTe/IbHO MPOH3BOAHTLCS TOTYAC NO BHINONHEHHH aHalIH3a, TaK
KaK npu 3ToM OO6BIYHO GHIBaeT BO3MOXKHOCTb HCHPAaBHTb MOJIOXKEHHE.

Ecau, HanpHmep, OGHApyXHJOCh HeJONYyCTHMOE pacXOXIeHHe
MeXAY CYMMaMH MHJUJIHTPAMM-3KBHBAJIEHTOB aHHOHOB H KATHOHOB,
TO CJeRyeT Npexpae BCEro NPOBepHTb, HET JIH B BHIYHCJIEHHAX CJaY-
yafinoft apudMernuecKol OMIHOKH, 3aTeM BLHIACHHTb, He COHEpPKATCA
JH B BOJe B 3HAYHTEJIbHOM KOJHYeCTBE KaKkHe-lHGO HOHBI, COAEep-
JKaHHe KOTOPHIX HE ONpelensnochk. B ciaydyae noJoXKHTENbHOrO OT-
BeTa onpefeiseTca COAEPKAHHE 3THX HOHOB.

Ecin He O6GHApPYXHTCS HENONMHOTa AaHAJNH3A MIH KaKasa-1u6o
Apyrasi omn6Ka, T. €. NPHYHHA YKA3aHHOTO DPACXOMXKIEHHS MeXAy
CYMMaMH MHJIJIHNTPAMM-3KBHBAJICHTOB AHHOHOB H KaTHOHOB He Gyxer
BHISICHEHA, TO AHAJH3 HeOoGXOQHMO NepenenaTb.

YacTo npoBepKa pe3yJbTATOB aHANH3a [eJlaeTcsi CIyCTs NPOAOJ-
JHTeIbHOe BpeMs noc/e ero NpoH3BOJACTBA, HANMpHMepP NMpPH OKOHYa-
TeJIbHOH 06paGoTKe pe3yJbTaTOB MNOJEBbIX HCCAEHNOBAHHHA, B CBA3H
C KOTOpDHMH npousBoguica aHaau3. Takas npoBepka He sBaseTcH,
KOHeyHo, BooGuie 6ecrnosie3HOH, TaK KaK OHAa NO3BOJIET OT6GPaKOBaTh
SIBHO He06pOKayecTBEHHHle aHaJH3B, HO OHA OGHYHO GecrniosiesHa
B CMBICJIe BO3MOXKHOCTH HCNPaBHTh NONOXKEHHE B OTHOLIEHHH 3THX
HeAo6poKayeCTBEHHHX AaHaMH30B. ECaH aa)ke COXpaHHWJach YacThb
npo6Gel JaHHO# BOAM, TO NPOBEPHTb AHAJNH3 BCE PABHO YK€ HEBO3-
MOXHO, TaK KAaK COCTaB BOAH NpPH MJIHTENbHOM XPaHEHHH MOXKET
CHJIbHO H3MeHHTbcs. B3siThb HOBylo npo6y pajleko He Bceraa npen-
CTaBASEeTC BO3MOXKHBEIM, OCOGEHHO eCAM AaHANH3H NPOH3BOAMJIHCH
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(w1 orGupanuch nNpo6GH) B MNOJIEBHX JKCAEAHIHOHHHIX YC/IO-
BHSIX.

§ 110. Oco6enHoe BHHMaHHe BONpPOCY O KOHTpOJie HYXHO yae-
JATh B CJy4ae NPOH3BOACTBA aHAJM30B B NOJYCTALHOHAPHHX YCJO-
BHAX. B cBs3H ¢ TeM yTo npH 9TOM OGHIYHO He onpeaeNsloTCs Ile-
JIOUH H 4acTo He onpefessieTcsi H CyXOfl OCTATOK, pe3yJabTaThl aHa-
JIY30B He MOryT GHTb NPOKCHTPCJHPOBAaHEI HH MO CYMMaM MHJLIH-
rpaMM-3KBHBAJIEHTOB aHHOHOB H KaTHOHOB, HH 10 CYXOMY OCTaTKy.
IlostoMy B TakuxX cayyafx HEOOGXOHHMO CHCTEMATHYECKH BHOCHTB
NPOBepKy MyTeM NPOH3BOACTBA KOHTPOJbHHIX NapajllellbHHX aHa.Iu-
30B.

Ilpn sTOoM 1uenecoo6pasHo NEpPHOAHYECKH NPOH3BOIHTH NapaJ-
JilelbHBle OnpefiesieHHsi OT/[AeJbHRX COCTaBHHX yacTell pasjiHYHBIMH
MeTONAMH, €eCJIH, KOHEYHO, TaKas BO3MOXHOCTb HMeercsi. Camoe
cepbe3HOe BHHMaHHe CJlelyeT TaKkXKe yAelsiTh CHCTEeMaTHYeCKOH npo-
Bepke THTpPOB DaGounx pacrBopoB. Heo6xoaumc nphAep:KHBaThCs
npaBusa, 4toOH NpOBepKa TUTPOB pabouHX pPacTBOPOB NPOH3BOAH-
Jach N0 HEeCKOJIbKHM (He MeHee ABYX) CTaHAApTHHIM pacTBOpam
(buKcaHanaM) HJIH 3apaHee 3aroTOBJEHHHM HaBeCKaM OCHOBHEIX
BeHIeCTB.



ITPAKTHYECKASA H9ACTH

XIll. ONPENENEHHE ®U3HYECKHX CBONCTB BOJbl

§ 111. U3 ¢pusuueckux cBOHCTB BOAH, MOMHMO €e TEMNEpaTypH,
onpenensior O6bYHO: MYTb, 3amax, BKyC H LBeTHOCTb, a TaKXe OT-
MeYaloT HaJIHuHe H XapaKTep OCajKa ¥ H3MeHeHHs MPH OTCTaHBaHHH.
IIpH HccilenoBaHHE BOAW B CTAHOHAPHHX YCJIOBHSAX NEpPeYHCIeHHBlE
CBOfiCTBA onpene/flOT 4acTo KOJHYECTBEHHO, NpH pabore ke B nO-
JIeBHX YCJIOBHSIX OrPaHHYMBAIOTCS TOJNBKO KaueCTBEHHBIM ONHCAHHEM
(H3HuecKuX CBOACTB M oOueHb rpy6ofl KOJHUeCTBEHHOH XapaKTepH-
CTHKOIA.

[Tpu onpenenenun ¢pu3HyecKHX CBOACTB BOJAHI, NpeXHA3HAYAEMON
N5l XO3SIHCTBEHHBIX HYXJX H NHTbSl, HEMOCPEACTBEHHO B HCTOYHHKE
BCIOCHaOXKeHHs, y MecT Boaopas6opa u B mpouecce ee 06paGoTkH H
nogaun pykosoxpcreytorca 'OCT 3251—46.

§ 112. MyTHOCTD BOQB XapaKTepH3YIOT CJEAYIOUHMH Tep-
MHHAMH: cjlabasi onaJjlecueHlius, onaJjecueHnus, caabas MyTh, 3amer-
Has MyTb, CWJIbHasi MyTb. {11 KOJHYEeCTBEHHOro OnpeneeHHs MyT-
HOCTH FOTOBAIT CTaHZApTHHie PacTBOpPhl C OMpeleseHHHM COJiepXKa-
HHeM B3BellleHHHX BeleCTB H CPaBHHBAIOT B CNeHHaJbHHX npH6opax
MYTHOCTb HCCJeAyeMmofi BOgbl C MYTHOCTbIO 3THX CTaHZApPTHHIX pac-
TBOPOB.

IIpr Goabiom comepkaHHH B3BellleHHHIX BellecTB  (G6osee
3,0 m2/2) BMeCTO MYTHOCTH OmMpenensior o6paTHylo el BeJHUHHY —
npospayHocTs Boabl. IIpospadHocTh BOAB XapaKTepH3YIOT MAaKCH-
MaJIbHOH BBICOTOM CTOJI6a BOAHI, Yepe3 KOTOPHIA BHAEH CHelmHaJbHbIH
cranpapTHbiii wpHdT (wpudprT CHelneHa) uiau XKe YepHHI KpecT Ha
¢one Genoro mucka. Onpenenenve npospayHocTH no CHessleHy npo-
H3BOAAT B TPajyHpPOBAaHHHX MO BHICOTE LWIHHAPAX C MJAOCKHM, XO~
polllo OTULIH(OBAHKHM OTbeMHHM JHOM. OnpefgeseHHe MO KpecTy
NPOU3BOJMTCS B CHelHajbHOM MpHO6Ope MPH HCKYCCTBEHHOM OCBe-
IEHHH.

§ 113. Ins HenocpeACTBEHHOTO ONpefeseHHs] KONHUeCTBA B3 B e-
HeHHHX BelUleCTB OMpeleNeHHH 06beM Bogs (NpH COAep-
JXKaHuH B3BellleHHBIX BewtecTB 10—50 m2/4 — 1 4 Bogbl) ¢uabTpyIOT
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yepes tureab ['yua wnn uepes tureb ¢ ¢puabtpylomum aHoM. Turenb
¢ 0CafiKoM BRHICYLIMBAIOT A0 NOCTOSIHHOro Beca -npH 105° u B3Bemu-
BaioT. MlHoraa onpenensifoT Takxke NOTeplo NpH NpOKalHBaHHH B3Be-
NIeHHHX BeuiecTB. Ilasi 3TOro THresb ¢ OCaiKOM OCTOPOXKHO NpOKa-
JIMBAIOT 1O MOCTOSIHROTO Beca H B3BEILHBAIOT.

§ 114, Ecau Ha OHe CKAAMKU ¢ Npo6ofl BOAH HMeeTcs 0 C a g 0K,
TO JaercAd ero rpy6asi Ko/lHYecTBEHHAs XapPaKTePHCTHKA: He3HaYH-
TeJbHHA, 3aMmeTHnH, Goabiio#. Ilpu GonbllioM ocajgke yKasbBalOT
(npH6NH3HTENbHO) OTHOIIeHHe o6beMa ocagka K obmeMy o6bemy
npo6e. OTMeuaeTcss TaKXKe XapaKTep OCajfKa: KDHCTaMJIHYeCKHH,
amopduuft, xacnbeBuaHuA. Ilpu u3yyeHuH BOA, NpegHa3HaYeHHHIX
JJIA BONOCHAOXeHHA H 06/1afalonluX 3HAUHTENBHOH MYTHOCTbIO, TpO-
H3BGAAT ChenHaldbHOe OTCTanBaHHe BoAgb. OTMedaloT npomecc ocBe-
TeHH BOObH H JAIOT €ro KauyecTBeHHOe ONHUCAaHHe: OCBeTJeHHe
clla6oe, cubHOoe H T. H.; OMHCHIBAlOT H Xapakrep o6pasyloilerocs
ocagka. Ina Bog OTKPHITHIX BOLOEMOB NpPHMEHSIOT OTCTaHBaHHE B
TeyeHHe HeCKOJIbKHX 4acoB, AJS MOA3EMHBIX BOJ — B TeueHHe CYTOK.

§ 115. liseTHOCTDh pacrBopa oONpeleisiOT KOJHUECTBEHHO.
Hannune okpacki y npHpoaHbix BoJ GhiBaeT 06buHO 06YCJOBJEHO
pacTBOpeHHHIMH B HHX OpPraHHYecKHMH COEIHHEHHWSIMH HJH Belile-
CTBAMH, HaxolsHIMMHCA B Bulde B3BecH. Eciu Boja He GecmBerHa,
TO Jaercsl KayecTBeHHOe ONHCaHHe OKpacKu H rpy6as KoJiHuecTBeH-
Hasi XapaKTepHCTHKa ee HHTEHCHBHOCTH, HalnpHMep: CBeTJIOXKeaTas,
HHTEHCHBHO XKeJTasg H T. I.

Jns KoJNKH4eCTBEHHOH XapaKTepHCTHKH LBETHOCTH ee BHIPaXkaloT
‘B rpagycax no CTaHAapTHOR MJATHHOBO-KOGAaJbTOBOH IKaje. Ira
IIKala rOTOBHTCA pa36aB/ieHHeM CTaHIAPTHOrO pacTsopa, Comep-
JKaiero XJACPOMJIaTHHAT Kallksl, XJOPHCTHH Ko6aJlbT B COJNAHYIO KHC-
Jory. Ilpn orcyTcTBHHE XJ0pOMJIaTHHATA KAy FOTOBAT pa36aB/eHHeM
CTAHAAPTHOTO PacTBOpa ABYXPOMOBOKHCJIOrO KajHs C CepHOKHCJBIM
K06aJbTOM H CepHOH KHCJOTOM.

§ 116. 3 a na x eogn corsacHo ynomsuyroMy Buiwe I'OCT onpe-
JensioT chenylomuM obpasom. Hcnbityemylo Bomy, AOBeeHHYIO 10O
Temnepatypul 15—20° nanupaloT B KOGy eMKOCTbiO 150—200 ma
C IUHPOKHM TropjoM, Ha 2/; oGbeMa KOJObI, HAKPHBAIOT YacCOBLIM
CTEK/]IOM, BCTPSIXHBAIOT BpamlIaTe/IbHHIMH ABHXKEHHSAMH B 3aKDHITOM
COCTOSIHHH, OTKDHIBAIOT, BTATHBAIOT HOCOM BO3AYX H3 KOJOH H OTMe-
yaloT 3amax. Xapakrep 3anaxa ecTeCTBeHHOro MPOMCXOXKAEeHHsi KJjac-
cudunupytor coraacHo tabn. 16. I'py6as KoauuecTBeHHAsi OmEHKA
HHTEHCHBHOCTH 3anaxa NPOH3BOZHTCA B COOTBeTCTBHH ¢ Taba. 17.

§ 117. BKyc ¥ npHBKYC onpeaeisior B chipofl Boue, 3a
HCKJIIOYEeHHEeM BOAHl OTKPHITHX BOJOEMOB H HCTOYHHKOB, COMHHTENb-
HHX B CaHHTapHOM OTHoOILeHHH. BKyc Bogbl H3 nocjegHHX onpele-
JsieTcsl Moc/le KHMsiueHHs BOAW H OXJIAXJeHHS ee OO KOMHATHOH
TEMNEPaTypHhl, YTO ZOMKHO GHITb OTMeueHO B 3anHcH aHaau3a («BKyc,
NPHBKYC KHUNSYEHOH BOKI»).

Paanuyalor uernipe BuAa BKyca: cosieHbff, FOpPbKHA, Caagkufl,
Kucauil. OcranbHble BHAB BKYCOBBIX OLIyUleHHH HasbiBalOTCS MpH-
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Ta6auya 16

Xapaxtep M pol sanaxa BOAK

Cumpoa | Xapaktep 3anaxa TpumepHwii poa 3anaxa
A ApoMatHueckHii Orypeunniii, useToYHHN
B BoaoTuwiit Wanctoiit, tTHuncTHI
r TuuaocTusiit Pekanbuniii, cTOUMBIN
a JipesecHuiii 3anax MOKpoil mennl, gpeBecHoil KOpH
3 3eMaucTHi [Mpeawii, cBexeBcnaxaHuol 3eMaH, TAMHUCTBIH
mn TaecHesHil 3arxani, 3acroiiuHii
p Puibusiit Pu6vero aupa, pubu
C CepoBopopoauniit | Tyxamx aHy
T TpaBaHHCTH it CkoleHyoii TpaBul, CeHa
H eonpeleneHHuH | 3anmaxH ecTeCTBEHHOFO MPOHCXOXIAEHHA, He moi-
XoafuHe NOA Mpelbiayliue OnpeaefeHHs
Ta6aunga 17
HntencHBHocTh 3anaxa BOAR
Baaa UurencusHocth OnucaTteapHsie ONpeleaeHHs
0 Hukakoro OTcyTCcTBHE OWYTHMOrO 3amaxa
1 Ouenb caabuiit 3anax, e noamalowmiica o6Hapyxeuuio norpedure-

AeM, HO OGHapyxuBaeMbit B Aa60paTOpHH OMBIT-
HBHIM HCCaeloBaTeneM

2 | Caabwit 3anax, He npuBAekaloWHil BHUMaHHe noTpebHTead,
HO TaKO#, KOTOpHil MOXHO 3aMeTHTb, €clH yKa-
3aTh Ha Hero

3 | 3ametunit 3anax, nerko o6uapyxHBaeMsiit M MorywHil 1ath
NoBOA OTHOCHTbCA K Boae ¢ HeogoGpenem

4 | Orverausmii 3anax, o6pawaownii Ha ce6d BUHMAHWE U Aenalo-
muit BOAY HENpHATHOW IAA NHTbA

3 | Ouend cuabHHit 3anax macToabko CHAbHBIN, YTO JeadeT BoAy HempH-

roauMoit AJS MUTHA

BKycaMu. MIHTEHCHBHOCTD BKyca H NpUBKYCa ONpefeNnsloT NO MATH-
GaJulbHOR CHCTeMe TaK XKe, Kak M 3anax. [Jlns onpelenenns BKyca H
NPHBKYCa BOAY B KoJu4yecTBe okoJo 15 ma HabGupaiotr B poT u Aep-
Xar BO PTY HECKOJIbKO CeKyHJ; MpOrJaaThHBaThb ee He Tpebyercs.

XIV. ONPEAEJNIEHHE AKTHBHON PEAKUHW BOAbI pH

§ 118. OcnoBubiM MeTomOM onpefienenuss pH sBasiercs afekTpo-
MeTpHYeCKHH, HO OGLIYHO OH NMPHMEHSIETCS TOJIbKO AJIl TOYHOR ycTa-
HOBKH CTaHZApPTHHX OydepHHX PaCTBOPOB, CHAYXalHX AJs KOJOpH-
MerpHueckoro onpenenenus pH. Ha npakruke onpenenenune pH npu-
POAHEIX BCA TNpPOH3BOAAT OOBLYHO KOJIOPHMETPHYECKHMH MeTO-
Aamu. HanGonee usyueHHHIM sB/ifleTCA KOJOPUMETPHYECKHH METOA
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¢ 6ydepHbiMH pactBopaMu. [IpuHUMN 3TOro MeToAa 3aK/IIO4Yaercs B
clleylolleM. ,

Bepyr Heckonbko mMpoGUPOK C OAHHAKOBHIMH o6beMamu Oydep-
HBIX pPacTBOPOB, HMeUIHX pasnuuHbie pH, B NpoGHPKY C TaKHM XKe
o6beMoM HccnenyeMofi Boabl. Bo Bce mpo6upku mpu6asisior OAUHA-
KOBO€ KOJIHUECTBO HHAHKAaTOpa H CPAaBHHBAIOT MOCJE 3TOr0 OKPACKY
HCTILITYeMOM BOAB C OKpacKoll CTaHAAapTHHIX pacrBopos. Ecam okpa-
CKa HCNBTYyeMofl BoAB OAMHAKOBA C OKPAacKod KaKoro-au6o crad-
JapTHOro pacTBopa, TO NMpPHHHMAIOT, uro pH Hccreayemoil Bois H:
JAaHHOro CTaHZApPTHOro pacTBOpa OAMHaKoBH. Eciau oKpacka HChbl-
TyeMmoil BOAbI OKa3aJlaCb NPOMEKYTOYHOH MEXKAY OKpacKaMH JBYX
CTaHAApTHHIX pactBopoB, To pH uccneayemoit Boabl ABAAETCH Mpo-
MEKYTOMHON BelduuMHoW MexAy 3HaueHnsMd pH sTux cranmaptHeix
PacTBOpOB.

§ 119. Ona npurorosnenus 6ydepHbix PacCTBOPOB C PasHYHBIME
3HaueHusMu pH npumeHsioTcs caeayioulHe peakTHBHI:

1) 0,1-n. pactBop 6ypbl (Na.B,O;- 10H;0);

2) 0,1-H. pacTBop eAKoro Hatpa;

3) 0,2-monspHbiii pactBop GopHoit kuciot (H;BOs);

4) '/15-MONAPHLIA pacTBOP oAHO3aMelleHHOro ¢ochopHOKHCIOrC
kams (KHoPOy);

5) !/1s-MonApHbIi pacTBOp aBy3aMelleHHoro ¢ochopHoKHCIoro
Hatpusa (Na,HPO,-2H,0);

6) 0,2-mMonspHBIA pacTBop aBy3aMellleHHoro (ochopHOKHCIOro
Hatpusa (Na,HPO, - 2H,0);

7) 0,1-MonspHLfi pacTBOp JHMOHHOH KHCJIOTHL

Bydepuble cMmecH, uMelouHe pasiuyHbie 3HadeHus pH, rorosar
B npo6upKax AHaMeTpoM 16 mm H RJIHHOR 7 Cx C pe3HHOBLIMH NPO6-
kamH. Ha npo6upkax orMmeuaior 4eptoit o6beM 10 M2 BOAHL, COOTBET-
CTBYIOLIMA BHICOTE CTONI6a XHAKOCTH B 5 ca. B Takylo xe nmpoGHpKy
npu ompenesedud pH oTMepuBalor npoby HcClleayemoill BOABL.

Iaa nonyyeHus 6ycdepHbIXx CMecell ¢ onpeleNIeHHbIMH 3HAYEHHAMBE
pH cMmemBaoT ykasaHHbe Bhile PacTBOPH 1—7 B 06beMHBIX OTHO-
LIeHHAX, YKa3aHHuWX B Ta6a. 18, 19, 20 u 21.

Taéauna 18
EopaT HO~-M eN0YHbIE 6yq:epﬂue pacTBOPH
O61bem pactsopa B M4 O61peM pactBopa B M4
H H
0,1-n. 0,1-u. p 0,1-u. 0,1-H. P
N2,B,O;- 10H,0| NaOH | "P¥ 18°Na,B,G;- 10H,0] NaOH | mPH 18°
(pactB. 1) (pacrs. 2) (pactB. 1) (pactB. 2)
4,30 5,70 12,00 5,95 4,05 10,00
4,67 5,33 11,50 6,70. 3,30 975
5,05 495 11,0 8,00 2,00 9,50
5,40 4,60 10,50
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BopHo-6opaThnie Gydepunie cmecH

Ta6bauna 19

O6peM pacTBOpa B M.

O6bem pacrsopa B M4

0,1-x. 0,2-monapu. | P 0,1-1. 02-monapu. | PH
N2,B,0;- 10H,0|  HsBO; | "P* 18° INa,B,G, - 10H,0{ " HgBO; | "P¥ 18
(pacTs. 1) (pacts. 3) (pacts. 1) (pactB. 3)
9,68 0,32 9,20 3,08 6,92 8,10
8,92 1,08 9,10 2,72 7.28 8,00
8,16 1,84 9,00 2,38 7,62 7,90
7,43 2,57 8,90 2,06 7,94 7,80
6,73 3,27 8,80 1,78 8,22 7,70
6,08 3,92 8,70 1,50 8,50 7,60
5,50 4,50 8,60 1,29 8,71 7,50
496 5,04 8,50 1,08 8,92 7,40
4,46 5,54 8,40 0,91 9,09 7,30
3,96 6,04 8,30 0,76 9,24 7,20
3,50 6,50 8,20 0,61 9,39 7,10
Ta6anua 20

Pocparibie GydepHnie DacTBOPH

O6veM pacTBOpa B M4

O6bem pacTBOpa B M4

H
1/,s-MONAPH. 1/15-MOAAPH. P 1/;5-monapH. | 1/is-MonspH. p
NagHPO, - 2H0 | ' KHgPO, | PP 18° [Na, [P0, - SH,0| ' KHLPO, - | TPH 18°
(pacTB. 5) (pactB. 4) (pacrs. 5) (pacrtB. 4)

8,06 1,94 1,88 12 6,20

7,12 2,88 1,25 75 6,00

6,10 3,90 0,82 18 5,80

4,94 5,06 0,52 48 5,60

3,76 6,24 0,34 ,66 5,40

2,70 7,30
Ta6auna 21
PochatHo-untTparibie Gydepunsie pactsopul

O6vex pacTBopa B M4

O6vem pactBOpa B M4

0,1-Moaspu. 0,2-MonapH. 0,1-monapu. 0,2-MonspH. pH
auMOH. KHcaoTa | NagHPO, - 2H,0 anuMoH. xHcrotalNa,HPO, - 2H,0
(pacTB. 7) (pacts. 6) (pac1. 7) (pacte. 6)

3,68 6,32 6,0 5,46 4,54 4,5
3,95 6,05 58 6,15 3,85 4,0
4,20 580 5,6 6,96 3,04 3,5
4,42 5,58 54 7,95 2,05 30
4,64 5,36 52 9,15 0,83 2,5
4,85 5,15 50

§ 120. Ipu onmpenenenun pH mouTH Bcex NPHPOAHLIX BOA MOKHO
UpDHMEHATb BCEro TPH HHAHKATOpa: GPOMKDE3ONOBHI MypnypHu,
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¢eHONOBHIE KpacHHA # THMOJNOBHIA crHufl. Dosiee TOYHO ompexeidaTh
pH B untepsane 6,4—7,1 MOXHO ¢ MHAMKAaTOPOM GPOMTHMOJIOBHM
cuHuM. B Tabn. 22 paHa xapakTepHCTHKA BCEX 3THX HHAHKATOPOB.

Ta6anuya 22
XapaKTepHCTHKA HHIHKATODPOB

Konanae-
U H CTBO
HTepBaa p Ler Kon-| 0,11,
ileH- | pactBOpa
Haspauue Tpa- | NaO
. ONTH- ua B M2 HA
noaustit] Manb- | wucaviii m:gg‘l- 8% ) 01z
Hbgil HHAnKa-
TOpa
Bpomxpesonosuiii nypny-
p;?oauﬁ I 5,2—17,0] 5,6—6,4| Xenrnii ¢u0nei; 0,04 1,85
TOBH
Bpomrumonopnii cuiuii . | 6,0—7,6(6,3—7,2| Kearuit| Cumnit 0,04 1,60
PeHonoBulil kpacuuiii ., . |6,8—8,4/7,1—7,9( XKearwit | Kpacuuit| 0,02 2,82
TumonoBuit cuumii . . . | 8,0—9,6| 8,2—9,0| XKenrntii| Cunnii 0,04 2,15

§121. llkaay HHAHKATOP OB MPHUIOTORASIOT CACAYIOLIHM
obpasoM. B TumiaTeqbHO BHIMHITYIO H BRICYWEHHYIO NPOGHPKY BJHTb
H3 KaneJlbHHUB 5 Kanejab COOTBETCTBEHHOro HMHAMKATOPA, AOAHTb A0
yeprhl, oTeeqawouiell o6bemy 10 x4, HYKHEM GydepHBHIM pacTBOPOM
H 3aKPHTb NPOOGHPKY pe3HHOBOH NpoOKOi.

§ 122. Xon onmpenenenus pH Bonw cnexyromui.
HMicnhTyeMyio BOAY TOTHac MOC/Ae BHEMKH NMPOGH OCTOPOXKHO HAJHTDb
A0 YepTh B NPOGHPKY, B KOTOPYIO NpeABAPUTENbHO OblA MpHGaBieH
urfukarop. Ilpo6upky 3akpbiTb pe3uHOBOA mpo6xofi ¥ cMewaTh
BOAY ¢ HHAMKATOPOM, IepeBepTHIBasg NPOGHPKY. 3aTeM MOCTaBHTH
NPOGHPKY B WTaTHB WIH B KOMIApaTop MexAay ABYyMs GydepHHMH
pacTBOpaMu, W3 KOTGPHIX ONHH HMeeT 6ojiee LISJOYHYIO peaKiHio, a
Apyroii 60ofiee KHCAYI0, HeXelH HCnbityeMass BoAa. Ecau Bech HaGop
C JaHHLHIM WHAHKATOPOM SBJISIETCHS HJAH 6oJiee KUCJABIM, WM Gojee
IENIOYHRIM, YeM HCObiTyeMas BOAA, TO MOCAEAHION BLUIMBAIOT H3
NpoGHPKH, CMONAaCKHBAKT HCCJAENyeMOi BOXOHA H mpubaBasioT ApY-
rodl, 6onee MOAXOAALHA, CYyAs MO Pe3yAbTaTy NpPefbAYLIEro ONBITA,
HHAHKATOP H BAHBAIOT HOBYIO MOPUHIO BoAH. TaK HoCTENeHHO OTHICKH-
B4IOT HyXHH uHanukatop. Eciu Hccrepyemas Boga MMeeT XoTst Obé
cnabyio OKpacky, onpefefeHue HYXXHO NPOU3BOAUTL B KOMIAapaTope,
pacnonarass npoGHpPKH CaefyiomHM o6pasom:

Bygepuuiit pacrsop | Mcnuityeman Bosa |Bydepuuii pacrsop

Saanuit paa C HHAMKATOPOM C HHAWKATOpPOM C HHAHWKATOPOM

Ilepeannii pan | Mcnmryemas sosa | JectHanuposanHas | Mcnuryeman poaa
BOAA
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B nafizedHyio BefinunHy pH Hyxno no ta6a. 23 sBecTH cofleByio
nonpasky, 0GyCJIOBJIEHHYIO PasHHueld B colepxaHuu conell B 6ydep-
HOM pacrBOpe H B HCRLITYeMOH Boje.

Tabanua 23
Conesbie nonpaBki pH 1A THMONOBOro CHHero
Hopmans- Hopmansb-
HOCTb CYMMbi m?g;‘:?“ l'Ionpal:Ku HOCTb CYMMbi mgiﬂl::rb [MonpaBku

9NIeKTPO- o Kp sJeKTpo- " x pH
AP0 B M2-3K8 ol B M2-3K8 P
0,001 1,0 + 023 0,008 8,0 40,13
0,002 2,0 + 0,21 0,01 10,0 + 0,12
0,003 3,0 + 0,19 0,02 20,0 -+ 0,09
0,004 4,0 + 0,17 0,03 30,0 -+ 0,06
0,006 6,0 + 0,16 0,06 60,0 + 0,00

CranaapTHas TeMneparypa, npH KOTOpoi ycranasiuBaercs pH
6y(depHbIX pacTBopoOB, MpHHATa paBHOR 18°

IMpu onpepenenun pH Boanl 3amMeTHoe BJIHAHHE HAa NoOJydaeMbiii
pe3ylbTaT MOIyT OKasaTb OTKJIOHEHHS TeMnepaTypsl HCCleAyeMoil
Boasl: 1) or 18° B MOMEHT W3MepeHHd, 2) OT TeMNepaTyphl BOAH B
eojoeMe H 3) or Temneparypbl 6ydepHoro pacrsopa. ITpi TOYHBIX
aHa/M3ax BHOCAT COOTBETCTBYIOUIHE TeMRepaTypHbie HONPaBKH.

ITpu pa6oTte B mOJieBHIX YCJOBHAX MOJb3YIOTCS BMECTO WIKaJl H3
6ydepHHIX pacTBOPOB COOTBETCTBYIOUHMH OKPalleHHBIMH - CBETO-
UIbTPAMH, HO RPH 3TOM AO/KHBI GHITH OYeHb CTPOro CTAHAAPTH3O-
BaHBl BCe YCJIOBHA PaGOTHI.

§ 123. Onpenenenue pH nmpu nomomu naGoparopuu Pea-
HHKOBA MNpPOM3BOAAT CJeAyloUlMM o6pasom. B mpo6upKy HaauaoT
HccefyeMoft BOAH A0 MeTKH «5 ma», npubasasiotr 0,10 ma yHuBep-
CaJibHOro HHAHKATOPA, MepeMelidBAIOT JKHAKOCTb H CPas’y KOJOpH-
MeTHpYIOT, paccMaTpuBasi NpoGupKy cBepxy. Ecam pactsop B mpo-
6upKe OKaxeTca GoJiee fPKHM, YeM KpaiHHA 3eJileHHf 3TajoH
IKaabl, 3anHCHBalOT peayabrat: pH > 8,4. Eciu pacrsop okaxerca
Gosee fIPDKHM, YeM KpaHHHA KpacHHIA 3TajJOH LIKAJH, 3aNHCHIBAIOT
pesyabrat: pH < 4,0.

lNpuMmeuaHue pelaxTopa. YHHBEPCANbHB{A HHAHKATOP NPHFOTOBAAIOT
CeAyIOIHM 06pa3’oM:

1) 0,0400 2 GpoMTHIMONOBOTO CHHEr0 OTBEUWBAIOT Ha AaHAJHTHYECKHX Becax,
nepeHOCAT B AMMOBYIO CTYTKY, pacmpaior ¢ 6 sz 0,01-H. pactBopa eaKoro Kanms,
CMbIBAlOT B MepHYIO k0oa6y emkocTeio 100 M2 cHauaia ABaAUATLIO MHMJIHAMTPAMH
cnHpTa-peKTH(HMKaTa, a 3aTeM BOJOW M AOBOAAT oGBEM PacTBOpa Bosod A0
100 mx;

2) 0,0100 2 Metun0BOrO KpacHQrO OTBEWIMBAIOT HAa aHAJMTUYECKUX Becax,
NiepeHOCAT B SWIMOBYIO CTYNKY, pactupaior ¢ 3,5 sz 0,01-u. pacTBOpa €AKOr0 Ka-
M4, CMEBAIOT B MEPHYIO KOaOy eMkocTblo 50 Mz cHauala AecaTuio MUMIMIHTPaAMU
cnupra-pekTudHuKaTa, a 3aTeM BOROH M A0BOAAT 06beM pacteopa BoHoit 20 50 M.

Mepmifi u BTOpofl pactBops cauBaioT BMecte. Ecnu Her crporo 001-n.
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PaCTBOpA €AKOTO KaJHA, TO MNOJNL3YITCA HMEIOUIHMCA pacTBOPOM eAKOro Kasus,
cllenaB cooTpercTpylomHA pacder. Hanpumep, ecan umeerca 0.11-H. pactsop,
TO ero Halo B3ATh 80 CTOJNLKO Pa3 MeHbitte, BO cKoabko 0,01 menvuwe 0,11:

X:6=0,1:0,11; X=2300_ 055 4,

XV. ONNPENENEHHE OBIREN )XECTKOCTH BOAbI

§ 124. O6mas KECTKOCTb BOAbl MOXKeT GLIThb BHYHC/IAEHA NO CO-
Aepxanuio Ca"" u Mg’, kak ykasaHo B § 63, 79. Oanako BBuAY
TOro, YTO METOABl TOYHOro ofipeieiieHus comepxanuit Ca"" u Mg~
SABJAAIOTCA TPYAOEMKHMH H AJHTENbHBIMH, 4acTO KaJbUMi W MarHui
OTAEAbHO HE ONpPEeAeNSIoOT, a HaXOAAT O6LIYI0 XKeCTKOCTb GoJiee mpo-
CTBIMH H GHCTPHMH METOHAMH.

Iupokoe pacnpocTpaHeHHe MOJAYYMA B NPAaKTHKE METOA ollpele-
JieHHs ofuiefl XeCTKOCTH BOAN THTPOBAHMEM CITHPTOBO-IJIHUEPHHO-
BuM  pacrBopom naabmurara  (CisH3; COOK) wmmu creapara
(Ci7H35COOK) kanus. S1oT Meton OCHOBAaH Ha MaJsiofi pacTBOPH-
MOCTH NANbMHTHHOBOKHCJIBIX H CT€aPHHOBOKHCJBIX COJIefi KaJbUHA H
Mardua. Ilpy THTpOBaHHM BOAH PaCTBOPOM MAaJbMHTHHOBOKHCJIOIO
HJIH CTeaPHHOBOKHCJOrO KaJus HOHB KaJbUHA H MarHHs 0CaXKAaloTCA
H3 BOAH B BHAE COOTBETCTBYIOLIHX COJeEf:

Ca” 4 2C,5H,CO0'=Ca(C,5H5,CO0),;
Mg" + 2C,H,, COO’=Mg(C,H;,CO0);.

I'Iepe,u THTPOBaHHEM BOAH NaJbMHTATOM HJIH CT€ApaTOM KaJHs

paspyiuanT cofepxauiuecs B Heit wontt HCG; TtHTpOBaHHeM codifi-
HOM KHCJIOTOH H YAAJAIOT CBOGOAHYIO YIVIEKMCAOTY KHNSIYEHHEM BOAHI
WAH MyTeM MPOAYBAHMA BO3AyXa, TaK KaK OHM MeWAOT omnpegese-
suio. B kauecTBe nHAMKaTOopa npumeHsercs ¢eHoadranenH. Korama
Bce HoHn ‘Ca*" u Mg" "~ GyAyTr ocaxieHb, H3GHTOK NaAbMHUTaTa HMJH
CcTeaparta Kaausi oGYCJAOBHT BCJAEACTBHE I'MAPOJH3A LIENOYHYIO peak-
LHIO BOABI:
C,;H;CO0’ 4+ H,0 = C,;H;3,COOH +- OH".

Benencreue storo deHondraneHd OKpacHT BOAY B PO3OBHIA LBeT.
125. OnpeneneHue oGuel XecTKOCTH BOAH (MO
I'OCT 4151—48) npouseoasr caenyiomum o6pasoMm.

B xoHnueckyio Koaby BMecTHMOCTBIO 250 M4 OTMEpHTb MHUMETKOMN
100 ma uccnenyemot BoAH, npu6aBuTh 2—3 KaniH MeTHJIOBOrO OpaH-
2KeBOro u Heitpanusosatb 0,1-H. consHofi kucmoTOH, 3aTeM npuGa-
BHTb eme | x4 31ofi kucaOTHL. [locie 3TOro KHNATHTL CMechb B Teye-
Hye 3 MHH. (C MOMeHTa 3aKHNAaHWA) AJA yAajeHHA CBOGOAHON yrae-
kucaoTel. 3ateM npubGasutbh 0,5 ma 1%-Horo pacrsopa denoadra-
JleHHa W HefrpaausoBaTb 0,1-H. pacTBOPOM eAKOro HaTpa A0 MOSB-
JIEHHs YCTOHYMBO{l pPO30BOH OKpacKH, YHHYTOXKaeMOl 2 KaniasaMu
0,1-H. conaHofi kucloTH. HefiTpann3oBaHHYI0 XHAKOCTb TOTYAC TH-
TPOBaTb NPH HelpephuiBHOM noMewHBaduu 0,05-H. CHPTOBO-IJHLEpPH-
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HOBLIM DACTEODOM MAJbMHTATA WJIH CTeapaTa Kajlua A0 MOABJeHHs
YCTONYHBOro PO30BOr0 OKPALIHBAHHS.
JKecTKOCTb BOAB BHIYHCJAIOT MO dopMyae

Xy=a-10-H,

rae X,— ofmas XeCTKOCTb HCCAeAyeMofl BOALl B M2-3K6;
a—pacxoA pacTBOpPa NAaJbMHTATA HJAH CTeapata B MA Ha
tutpoeanue 100 M uccaeayeMoft BOAH;
H — HOPMaJAbHOCTb MaJbMHTATa (CTEapara) Kajus.

MpuMeganusa:

1. EcaH XKeCTKOCTb Hcc/eAyeMofi BOAH OKaxercsi Goapwe 5,3 Mm2-9K8, omnpe-
JesieHHe C/leyeT TOBTOPHTb ¢ pa3GabieRHeM siccieayeMofi BOZB AeCTHMPOBAH-
HOfi ponofi, JMIIEHHONA YIAEKUCAOTH, C TaKMM PpacdeToM, 9To6bl pa3GaBieHHAs
BOJA HMeJla JKeCTKOCTb He Gosee 3,6 M2-9K8; KpaTHOCTb pasGaBiieHua clelyer
YUUTBBATh NPU BHITUCICHHU Pe3yJabTATOB ONpeneneHus.

2. YeroliwmBOCTD M WGMTEBOHBHOCTb OKpPAack# NpoGH BOAW npH TUTPOBAHUH
€e pacTBopoM NajJbMuTaTa WIH CTeapara Kanua KOMMKHH ObiTh TAKHUMH XKe, Kak
NpH YCTAHOBJEHHH THTPA PacTBOpa NaJbMHTaTa (CTeapara) Kamd.

§ 126. lns ycTaHOBKH THTpPAa pAacTBOpa nadab-
MHTHHOBOKHCJAOro (CTEapHHOBOKHCJAOIO) KanHd B
KCHHYeCKYio Ko/I6y otMepuTb 100 M4 CTaHAApPTHOro pacTeopa, HMeio-
mero xecTtkoctb 1,8 me-ske (u3 koropnx 0,45 me-3xk8 npuxoaurcs
Ha Marvufi-uoH H 1,35 me-3k8 Ha KaAbUMA-HOH), H MOAKHCAHTb €ro
1 ma O,1-H. pacTEOpa COJNSIHOM KHCJOTH. 3aTeM B KOJGY ciaeayeT
npu6aeutb 0,5 ma 19%-Horo pacreopa ¢eHoadTaNeHHA H THTPOBATH
0,1-H. pacTEOPOM egKOro HAaTpa A0 HOSIENIEHHS PO30BOH OKpacCKH,
nocJie Uero coAepXHUMoe KoAGH OCTOpOKHO Hefrtpanausoeatb 0,1-H.
CONHOR KHCJIOTOA A0 HCYE3HOBEHHS OKPACKH H cefiuac e THTPOBaThb
PACTEOPOM NAJbMHTATA WJH CTeapaTa KajHs A0 MOABJEHHS PO30BOH
OKPACKH, YyAep:KHBAIOLIeHCs B TeyeHHe 2 MHH.

HopmanbHocTh manbMHuTaTa (CTeapaTta) Kajusg EBEBYHCJIHTb MO-
dopmyne

_ A
k=210

rae A—cymma m2-3x8 uoHos Ca™” u Mg”, coaepxamuxca B 1 2
CTaHZAPTHOrO pacTBOPa, MO KOTOPOMY YCTaHaBJHBAJCH
THTP PacTBOPa MaJbMHTHHOBOKHCAOIO KaJHe;
a— pacxoA pacTBOpa NaJbMHTHHOBOKHCJOIO KaJHs.

§ 127.Onpenenenne o6uel XeCTKOCTH NPH mo-
MouwH Jabopatopud Pe3HHKOBA NPOU3BOAHTCA MO OIH-
CaHHOMY Bhllle MeTody, T. €. NMyTeM THTPOBaHHA BOAH PacCTBOPOM
nmanbMHTATa WM CcTeapaTa kKaaud. PasHuua 3akniouaercs B CJae-
AytomeM:

a) YrAeKHCJOTa yAaisieTCss H3 THTPYeMOH MOpuMH BOAH (mocJe
noakucaenus ee HCl) He myrem kunsiueHus, a mpoAyBaHHEM uepe3
PACTEOp BO3JyXa B TeYeHHe 3 MHH. MPH MOMOMIH Pe3HHOBOH IpPYIUH;
» 6) pactBop nanbMuTara (creapata) emecto 0,05-H. MpHMeHseTCs

,1-H.;
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B) YCTaHOBKa THTpa pacTBOpa MaJbMHTaTa (C NpOBepKoil) Npo-
uspomurca mo 0,1-H. pacrBopy xJjopuctoro Gapus. B ocrajbiom
onpefefieHHe MOXHO BeCTH TaK, KaK OIHCAaHO BHIIe.

Tpunonomerpuyeckuii Meroxg onpefejeHdss obmed KeCTKOCTH
BOJbI OMHCAH B TIpHJOXeHHH V.

XVI. ONPENEJIEHHE COIAEP)XAHHA HOHA KAJbLHA

§ 128. Haunbonee pacnpocTpaHeHHHM METOAOM ONpele/ieHHs
KaJblHA fABJAETCA CKcaJdaTHuA Metol. Honbl Kaablus ocaxamaior
LIABEJIEBOKHCILIM aMMOHHEM:

Ca” + C,05=CaC;0s.

OcajioK 1IaBeNeBOKHCIOrO Kbl OTGUIbTPOBHBAIOT H IPOMEI-
BaioT. [lanee ompeaeneHHe BeAyT WIH BECOBHIM METOAOM, HAH 00b-
eMHbIM. [Ipu BecoBOM MeToZe OCafOK LIABEJEBOKHCIONO KaJblHs
npeBpaIlaloT NPOKANHBAHHEM B OKUCh KaJbIIHf;

2CaC,0,+ 0,=2Ca0 +-4CO,.

OG6pasoBaBuIyiOC OKHChb KaJbLUfi B3BELIHBAIOT HENOCPeACTBEHHO
nocje AOBeleHHS A0 MOCTOSHHOrO Beca, WM Xe CHAayaja NepeBOAAT
B CEpHOKHCAbI Kalbuui pmeficTBHeM CepHOH KHCJIOTH, a 3aTeM yxe
B3peiunBatoT. [Tpu onpeneneHuH KaJblHa BECOBHIM METOAOM IpejBa-
PHTEJIBHO HOMKHH ORITb YAaJeHbl JKeje30 W aJMIOMHHHI, eclH OHH
colepIKaTca B BOAE B 3aMETHHIX KOJHYECTBAX.

3HauuTeIbPHO yallle MOJb3YIOTCS O6GBEMHBIM METOAOM, NPH KOTO-
pOM 0CafOK OKCajlaTa KaJabLMUA pacTBOPAIOT B CEPHOH KuCAOTEe H
THTPYIOT o6pa3oBaBilyiocs maBeJleByxo KHCJIOTY PacTBOPOM Mapras-
LEBOKHCIIONO KaJHf:

CaC,0,+2H=H,C,0,+Ca";
5H3Ca04 4 2MnO; + 6H =2Mn_ -+ 10CO; + 8H,0.

O6bemHHIT MeTOA ropasfo Npoule BEeCOBOTO H B TO JKe BpeMsA
JAdeT NpeKpacHhie pe3yJbTaThl.

IMpu GoJabioM ComepXaHHH HOHOB MarHud B HcCleayemoil Boge
BMECTE C OKCAJaTOM KaJbLHA B OCAaJOK MOXKET BHINIAAATb 3aMeTHoe
KO/IHYeCTBO OKCajlaTa Mariud. B atom ciyyae mpuMeHslOT AByKpart-
Hoe ocaxiaeHue.

§ 129. OnpenenenHe KaabLHsA O6GLEMHHM METOAOM IO
F'OCT 3688—47 mnpoussoxurcss cieaylouwuM oo6pasoMm. OrMeputb
nunerkoit B crakaH 100 ma uccieayemoil Boadl, nmpu6aButh 2—3
Kallli pacTBOpa METHJOBOro oOpamxeBoro. 3areM mnpuGasutb IO
KamasaM pactBop coasHoft kuciorel (1:9) npu HempepnEHOM mnepe-
MeIIWBAaHHH JO Tepexoja XeJATOA OKPaCKH pacTBopa B pPO3OBYIO.
IMogkucheHHH pacTBOP HarpeTb A0 KuMeHHdA, npubasutb 10 ma
10%-Horo pacrBopa XJIOpHCTOrO aMMOHHS, 3aTeM MPH HenpepHBHOM
nepeMeilliBaHHM BJHTb 15 M4 HACHIUEHHOrO pacTBopa ILIaBeeBo-
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Kucjaoro aMmoHus. Yepes 15 MHH. npuGaBHTb HECKOJNBKO Kanedb
259%-Horo pacTtsBopa aMMHaka, A0 Nepexoia pPo3OBOH OKPacku pac-
TBOpa B xearyo. CMecb OCTaBWTb Ha 2 4aca Ha BOAsHON GaHe,
HocJie Yero AaTh OTCTOATbCH B TeueHue 2 4acoB NMPH KOMHATHON TeM-
neparype.

OrduabTpoBaTh 0CaZOK, OOMBITH CTEHKH CTaKaHa HAacCHILIEHHBIM
PacTBOPOM LIABEJEBOKHCJIONO KaJblUHf (CMBIBATh KPHCTAJAblL, MpH-
CTaBILKE K CTEHKAM CTaKaHa, HeoOs3aTe/bHO), MOC/e Yero OCafox Ha
¢uAbTPe NMPOMHIBATH TEM e PAacTBOPOM A0 TeX MOp, MoKa B Mpo-
MHIBHOfI BOe He MepeCTaHeT MOABASATLCA MYTb NMPH NPUGABIEHHH B
NpoGUPKY C MPOMLIBHON BOZOM 3—5 Kamesb HefTPaJbHOrO pacTBopa
a30THOKHCJOrO Cepe6pa. ®uibrpaT M MPOMuIBHBIE BOAL! COGHPATb B
YHCTHII CTakaH: OHH OYAYT HYKHH AJA ONpeRejeHHs MarHus.

OrMuiTHIl 0CadoK pAcTBOPHTL Ha ¢ujbTpe pasbasiieHHoOR cepHol
KHCJOTON, coGHpas PACTBOP B CTAKaH, B KOTOPOM NPOU3BOAHJOCH OCa-
XKIeHHe Kaablud, H Harpeth A0 Hauaja KuneHus. TurpoBaTth ropsuni
pacteop 0,05-H. pacTBOPOM MapraHUEBOKHCJIOrO Kajluf OO MOsBJe-
HHA caa6olt po3oBoil OKDPacKH. 3aTeM OmMyCTHTb (GHALTP B PacTBOP
H GBHICTPO JOTHTPOBATb PACTBOPOM MapraHueBokucaoro kaaus. Co-
AepxaHHe KaJbLiusg B HCCJeAYeMOH BOAE BHIYHCAHUTH MO dopmyse

X=a-T-10,

rae X — HCKOMOe CoaepikaHHe KajabUHA B M2 HA | 4 BOAH;
a— pacXoj MapPraHueBOKHCJIOIO KaJHA HA THTPoBaHHE (B #1);
T—n - 20,04 —Tutp pacTBOpa MapraHueBOKHCJOro Kajaus NO
KaJbIHIO;
K — HOPMaJIbHOCTb PAaCTBOPa MapraHueBOKHCJOIO KaJHus.

Ecou gns onpelenenus B3sito He 100 #a4 BOAH, TO BMECTO MHO-
kuteass 10 HyKHO B35ITb COOTBETCTBEHHO APYroi.

Mpumeuasue. [na Bog TNOBuilleHHOA MHHOPANH3AUMH Tiepes onpeaene-
HYEM Kanblis ODHCaHUBIM MeTOAOM CJeAyeT CHAauaja yCTAHOBHTh YTPOLIEHHLIMH
(OpHeHTHPOBOYHLIMH) MeTOZaMH MPHMepHOe CoAepXKaWHe KaJbUHA H MarHHa B G©C-
cneayemoli Boge. [IpH KOHUEHTpPauHH MarHHa B Bode Gosee 1000 mz/2 npousBo-
AHTCA ABYKpaTHOe OcaXKAeHHe KanbuHA. [TonyueHHmA, kak OmMCaHO Bbllle, H Tpo-
MbITHAI OCafOK OKcasaTa Kafibl{HA PacTBOpAIOT B pa36aBieHHOM cepHofi KHCIOTe,
Ao6asaaoT 0,5 M4 HacHILEHHOrO PacTBOpa IIABEAEBOKHCIOTO aMMOMud, 2—3 kanau
MEeTHJIOBOTO OpaHKeBOTO H CHOBA O0CaXKAAKOT OKCAaJaT ‘'Kajblua, HelTpasiusya
pactBop 25%-HHM aMMHAaKOM 4o Tepexofa Po3oBofi OKPaCKM pacTBopa B ell-

Ty1o. Ocadok oThUNALTPOBLIBAIOT, MPOMLIBAIOT ¢ THTPYIOT PACTBOPOM MapraHUIEBO-
KMC/IOTO Kajiud, KaK OMHCAaHO Bhille.

Ecin KoHueHTpauMs KajabuHa B HCCJAeAyeMOf BoAe mnopsaka
700 M2/2 uwan BHE, TO Mepex onpenesieHueM Kaiblus BOAY COOT-
BETCTBEHHO pa36aBAAIOT AECTH/IHPOBaHHOA BoaoA. PazGasnenue
CJlelyeT YYHTBIBATb NPH BHIYHCIEHHH pe3y/braToB onpexefeHus. Ipu
COIEePKaHHH Kaabllug B Boge MeHee 20 me/s ompeneieHue MPOH3BO-
AAT Noc/e KOHUeHTPHPOBAHHA BOAB ymapuBaHueM B 4—5 pas.

§ 130. BnoaeBbx yCAOBHSA X HOH KalblUsi ONpeAeNfAeTCs
npu momoiny JgaGopatopuu PesHukopa.
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l.Onpenenennne nyreM pacuyerta. Eciu o6beMHBHIM
nyTeM GBHIIO OnpefeNeHO COAEpXKaHHe HOHA MarHufA, TO coAepiKaHue
HMOHA Kajbllu MOXeT GhTb BhuucieHo. Ecsin B nurpe BoAbl okasa-
Jock C m2-3ke obuleii xKectkoctd u Cy me-ake Mg™ ™, To B auTPe BOAHI
copepxurca C—C; = C, me-aks Ca"* u Cp+-20 mz Ca"".

2. Hedpenomerpunueckoe onpeneneHue. Hedeno-
MeTpHueckoe onpejesieHHe MOHA KaJblHf NMPOH3BOAAT MpH colepiKa-
HHH ero B Boje B Kojauuecrse MeHee 35 me/a. Uccaenyemyio Bomy
HaAMBAIOT B MYTHOMEPHYIO MNpoGHpxy no MetkH 100 mm, npuGas-
JAAIOT HeGOJbIIoe KOMHYECTBO (MOMeNalolleecs Ha CTeKJAAHHOH Jio-
MaTouke) CMECH HCTePTHIX B MEJKHI MOPOLIOK LIABEJeBOKHCJAOro H
xJyopuctoro aMmonus (1 :2 mo Becy) W nepeMelUHBAIOT € MOMOILbIO
IIapHKa-MewWaJakll A0 TeX Nop, MoKa aMMOHHAHBIE COJH He PacTBo-
pATca. MyTHOMepHyiO NPOGHPKY MOMELIAIOT B KOMIIApaTop TaK, YTOGH
JHO NPOOHPKH HAaXOAWJAOCh HAa PaCCTOAHHH 2 CM OT CTEKJISAHHOro
3KpaHa, BBIKHAAIOT 2—3 MHH. H HaGMIOZAIOT MYTHBI pacTBOp.

Ipu coaepxaHun HOHa Kajbuus MeHee 10 me/a KpecT Ha nHe
npo6upku O6yAeT BHAEH; TOrJa pe3yJbTaT ONpeleeHHs 3alHCHIBAIOT
tak: Ca < 10 mz/a. A

[pu conepxanun Ca"" Gonee 10 me/a KpecT Ha AHe MPOGHPKH He
6yzer BuieH. B aToM cayuae, mepeMewiaB MYTHYIO XKHIAKOCTb IIapH-
KOM-MeIlIaJKof, OTOHPAIOT XXHAKOCTb IHIETKOR A0 TeX NOp, MoKa
KpecT Ha AHe NPOGHPKH CTaHET YyTb 33MeTHO NPOCBEYHBATb.

ConepxaHue HOHA KaJbLHf B JHTPE BOAb HaXOAAT no Taba. 24.

Ta6anuua 24
OnpelencHue HOHA KanblUus HederOMeTPHIYECKHM MeTOAOM

ConepxaHHe HOHa KabliHA
BbicoTa cTOon6a WHAKOCTH
B MM

M2la M2-3K8[1
100 10 0,50
85 12 0,60
72 15 0,75
66 17 0,85
60 20 1,00
49 25 1,25
40 30 1,50
35 35 1,75

HedenoMerpuueckHii MeTOA MoXeT OBITb HCIOAB30BaH AJA
ObICTPOro, HO He OYeHb TOYHCIO ONpelelieHHs] COAEpIKAaHHA HOHA
KaJbuHs NPH KOMHYECTBAX ero, mpesblwalomHx 35 mz/a. B atom
c/lydae aHaausupyemyio mpo6y Boabl Pas6aBasioT AeCTHJJIHPOBaH-
HOH BOHOff B MepHOM UWJIHHAPe, MOCJe Yero nepeauBaloT B MYTHO-
MepHYyI0 NPo6GHPKY, NPHOGABAAIOT CMeCh LIABENEBOKHCJAOrO H XJIOPH-
CTOro aMMOHHS, NepeMEIIHBAIOT U ONPeASfIUT, KaK OomHCaHo BhlIe.
IMonyueHHH pe3yAbTaT YMHOXAIOT Ha Ko3(pdHuUHEeHT pas3bGaBieHHI.
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Huxe npusesedbl KosdduumeHTH pasGaeieHHs AJs BOJ Pasiuy-
HOM JKeCTKOCTH NpH NPHOAHIKEHHOM omnpeaejeHuy Hona Ca’’

npu wecTkoCTH Ao 2,50 Me-axsfa . . . . . . Boay He pa3baBaaTh
> > a0 54 » ... .. pasbasaath B 2 pasa
> » a0 10,7 > e e e > B 4 pasa
» > a0 143 > e e e » B 6 pa3s
» » o214 » ... .. » B 10 pas

XVIl. ONPEAEJNEHHE CONEP)XAHHSA HOHA MATHHA

§ 131. o nocaensero BpeMeHH HauGojee pacnpoCTpaHEHHHIM
METOAOM ONpejeNIeHHsl MarHus B CTAaUHOHApHBIX YCJIOBHAX pabGoTH
Aasassaca Becopod. [IpH ompeaesieHuH mo 3TOMy MeTOAy MarHuii oca-
XKpaloT PpochopHOKuCABIM HaTtpHeM (HaH GOcHOPHOKUCAHM HATPHEM-
aMMoOHHeM) B MpPHCYTCTBHH aMMHaKa:

HPO'; + Mg+ NH,OH +- 6H,0=NH;MgPO - 6H0.

[MonyueHHHA 0CafoK OT(HHABTPOBBLIBAIOT, MPOMBIBAIOT PacTBOPOM
aMMHaka (B BOAe OCalloK 3aMETHO pacTBOPHM) M NPOKAJHBAIOT A0
nocrosyHoro peca. IIpu aTom ocapok mpespaulaercss B nupodocdar
MarHus:

2(NH,MgPO, - 6H,0) — Mg,P,0,+ 2NH,-}13H,0.

[To Becy moayderHoro mupodocdara H BBEIYHCIAAIOT KOJAHYECTEO
Maruus. :

Onpenesielie Mariis NPOM3BOAAT B (UAbTPATE, MOMYYEHHOM MPH
onpenesedus Kaabuuda. IIpn TOYHHIX aHaAH3aX NMPHMEHSIOT ABYKpar-
Hoe ocaXieHHe MAarHus, Tak Kak NpH OJHOKPAaTHOM OcCaxKAeHHH He
Nofyyaercds ocagka, CTpOro OTBevYaioulero yKasaHHOMY Bhllie co-
crapy. Ocanok ¢ochopHOaMMOHHAHOMATHHEBOR COJIH MOXKeT GhITb
HCNONb30BAH TAKXKE H Aaa oGbeMHOro omnpeleieHus maruud. [lpu
00beMHOM OMpeneJeHHH 0CaJOK THTPYIOT COJNAHONA KHCJIOTOM:

NH,;MgPO,+ 2H =Mg —+ NH;+ H;PO;.

OxnHako 06GLIYHO MPHMEHSIOT He MpsAMOe THTPOBaHHe, a o6paTHoe.
K ocapxy mo6aensior onpesenesHuii o6beM THTPOBAHHOIO pacTBopa
CONAIHOA KHCIOTH H H3OBLITOK COJMAHOM KHCJIOTH OTTHTPOBBIBAIOT
pacTBOpOM eaKoro Hatpa.

§ 132. B Hacrosiulee BpeMsl WIHPOKOE PacCNpOCTPaHeHHe MOMYYHJI
OKCHXHHOJHHOBHI MeTOQ ONpefedeHHS MarHud.
CoraacHo T'OCT 3820—47 sTorT MeToA MPHUMEHSETCS NMPH TOYHLIX H
apOUTPAKHBIX aHAAH3aX BOX MCTOYHHKOB BOAOCHAGXKeHHA M BOJ XO-
3ACTBEHHO-NIHTbEBHIX # MPOMbIMJIEHHBIX BOJONPOBOMAOB.

[NpuHuun Meroma 3akjioyaercd B OCaXMAEHHH MarHHsg B BHOE
OKCHXHHOJISITA C mOCjeayiouumM GpoMHpOBaHHEM nocexHero 6poMua-
6poMaTHOR cMecbio M onpelleJeHHeM H3GHTKa GpoMa HMOZOMETpHYe-
ckuM MetomoM. OKCHXHMHOMMH co MHoruMu Metaanamu (Al, Fe, Zn,
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Ni, Co, Ca, Mg, Mn) obpasyer coemuuenne tHma (CoH;ON),Me,
rae n — BaJeHTHOCTb MeTaada.

peaKIIHﬂ OCAXKAEHHA HOHOB MarHus npoTreKaer Mo YpaBHEHHIO
Mg+ 2CoH,NO + 20H’ —> Mg(C,HzNO), - 2H,0.

O6pazosaBlunfics 0CaOK OKCHXMHONSTA MATHHS NpPOMBIBAIOT H
'PaCTBOpPAIOT B COMSIHOM KHCJIOTE:

Mg(CoHeNO), + 2H' —> Mg" ~+2C,H,NO.

OGpasylomuiics IpH PaCTBOPEHHH OKCHXMHOMHH GPOMHPYIOT 6po-
MHA-6pOMATHON CMeChIo:

5Br +BrO;+ 6H —> 3H,0 -+ 3Br,;
C9H7NO + 2Brg — 2H + QBr, + CgHaBTgNO.

Honomerpuueckoe onpeneneHHe H36biTKAa GpOMa OCHOBAHO Ha
peakuHsax:

Bry—+2J) — 2Br’ +J,;
J;+ 25,05 — 23" +S,05%.

M3 npupeneHHBX ypaBHeHHH BHAHO, YTO KaXKIuiii HOH MarHus
orseyaer 8 aromaMm cBoGogHoro Gpoma. OauH aToM CBOGORHOro
6poMa, B CBOIO Ouepenb, MPH HOAOMETPHUECKOM OMNpENECNEHHH OTBe-
9aer ofHoMy 3JekTpoHy. Takum o6pa3oM, SKBHBANEHTHHII BeC Mar-

24,
HHsA OyReT paBeH '/y ero aTomMHOro Beca, T. e. —— ==3,04.

§ 133. MarHuft onpemensior crexyiomuM oGpasoM. ®uAbTPAT H
NpoMBIBHble BOARI MOCNe ocaxipeHHs Kaabuus (§ 129) ymapure mo
o6bema 100 m.s, mepeHecTH B KOHMUECKYI0 KOOy M mMpHGaBuTh 2 2
XJopHCTOro aMMoHHs, 10 ma 25%-Horo pactBopa amMMHaka H 4 ma
pacteopa opTo-okcHXHHOnHHA. [locseauuiit pacteop mnpHAHBaTHL H3
MHMETKH, MPH/IOXKHB KOHElL ee K CTeHKe KONGH Tak, YTOGH BhITE-
Kalomiass XHAKOCTh 06pa3oBaJjia C/lOH Haj MOBEePXHOCThIO PACTBOpa
B xonbe. Uepes 5 MuH., a mMpH OueHb MANOM COREPXKAHHH MarHHA
(4TO BHAHC MO KOMHYECTBY BHMABIUEro ocagka) uepes 30 MuH., Ha-
rpetb pacrsop A0 Kunenus. Ecam xentoe okpallHBaHHe pacTsopa
HCYe3HeT, MPHAHTH elle PACTBOPA OKCHXHHOMHHA IO MOABJEHHS SICHO
JeaToro nsera. PacTBOp C BHIMABILUMM OCAaAKOM KHISTHTH 2—3 MMH.,
oxnagutbh n0 15—22° orduabTPOBaTh OCAZOK H NPOMKITH TOPAUHM
2,5%-HBIM pacTBOPOM aMMMaKa, MOKa MPOMbIBHBIE BOXBLI He CTaHYT
COBepILeHHO OGecliBeTHRIMH.

Ocapmok Ha ¢uABTPE pacTBOPATH B ropsueM 2-H. pacTBoOpe coas-
HOIt KMCNOTH H NPOMBITH PHABTP BOJOH, cOGHpast PACTBOP H MPOMBIB-
Hbie BOABI B KOAOY, rie npouspoauioch ocaxcaeHue. Ilo oxnakaeHuu
pactBopa npH6aBHTL K HeMy 2—3 Kamnu pacTBOpa METHJIOBOTO
opanxesoro, THTpoBath 0,1-H. GPOMHA-GpPOMATHBIM pPacTBOPOM XO
HCUE3HOBEHHSI OKPAacKM H NpHGAaBHTb H3OHITOK 3TOr0 pacreopa B
1—2 ma. IlpuGaBnene GpoMHI-6POMATHOM CMECH MNPOH3BOAUTL H3
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mukpoGiopeTki. OG6LIHA pacXo) peaKTUBa ROMKeH GHTh TOYHO H3Me-
peH.

K noayueHHoMYy pacTBopy XO6GaBHTb 1 2 MOZHCTOrO Kajaus, npu-
KPHITb KOJNIGY 4acOBbIM CTEKJOM H 4Yepe3 5 MHH. OTTHTPOBaTb Bhife-
ausuniics uwox 0,01-H. pactBopom THocynbdaTa HATpHAA, NPHIAHB
2—3 ma 0,5%-Horo pacrBopa Kpaxmalia. B apyryio koa6y HajauThb
2,00 s#42 GpoMHA-6pOMATHOrO pacTsopa, pa36aBHTb BOmo# 0O 25 ma,
npuanuth 10 ma 2-H. COAsHON KHCJIOTH, NpHGAaBHUTL 1 2 HOAMCTOrO
Kalusg M Yepe3 5 MHMH. OTTHTPOBATh BLIZENHBILHACH HOL PacTBOPOM
THOcyab(aTa HAaTPHA Nocie noGaBaeHHs TAKOTO JKe KOJWuecTBa pac-
TBOpa KpaxMmaJa, Kakoe OblIO MpHGaBJeHO MPH aHajH3e MpOGhi.

Ipu BhMMCNEHHH COAEPIKAHHA MarHua B HCCIeAyeMOH Bone He-
06X0nNMO BBECTH MOMPABKy Ha copep)KaHHe MarHHA B AEeCTHIANUpO-
BaHHOf Bome M B peaxrtuBaXx. lns moayueHuss sTofi mompaBKH CTa-
BHTCA KOHTPOJBHHIA OMKT C ASCTHINHPOBAHHOA BOROH M NpHMeHsie-
MBIMH pEeaKTHBAMH.

CopepxaHHe MarHusi B HCCleAyeMmMofi BoJe BHUYHCJAHTb 1O ¢op-
MyJe

_ 2V, 24,32 _ 2v; )
x=(v—F1)-01- B2 10—L=(v—1)-304—L;
rae X — HCKOMOe COmepXaHHe HOHOB MarHHA B M2[A;
V —uncao ma 6poMHA-6POMATHOrO pacTBOpa, H3pacXOAOBaH-
HOe Ha THTPOBaHHe NPOOGH;
V,—uuciao w4 pacTBopa THOCy/AbdaTa HATpHs, H3PACXOZOBAH-
Hoe Ha o6paTHoe THTPOBAHMe MPH aHanH3e NPOGH BOAK;
Va—uucao ma pacrBopa THOCy/bdaTa HaTPHH, H3PACXOQOBAH-
Hoe Ha THTpoOBaHHe 2 MA 6pOMMA-6pPOMATHOrO PacTBOpa;
3,04 — akBHBaNleHTHRIA BeC MarHHM;

0,1 — HopMasbHOCTE GPOMHE-GPOMATHOTrO pacTBOpA;

L —comepxanve marHus, HafileHHOe B KOHTPOJbHOM OMNbITE
C ZeCTHAJHPOBaHHON BOROM, BRIpaXKEeHHOEe B M2/A.

§ 134. Onpenenenne MarHuss NPOH3BOAUTCHA ¥
npH noMomH na6opatopuu PeanHukoBa. B ormepen-
HOIt MOPLUHH BOAH!, MOATOTOBNEHHOII COOTBETCTBYIOIHM 06pa3oM, oca-
*Kparor Kaabuwnii B Buge okcanara (CaCyO;) mpu moMowu pacTeopa
wasesneBokucioro Harpus (NayCy0,). INocne sroro ocrasukfics B
pacrBope MarHHit THTPYIOT NMaJbMHTATOM (MJIH CT€apaToM) KasHfA H
N0 pacxony MOCJeZHEro BRIYHCJAAIOT COLepIKAHHe MAarHHA.

Xop onpeaeneHus caepylon . OTMepurb MUNeTKoH
50 m2 uccrepyeMoli BOAW B KOHHYECKyl0 KoaGy, NMpHGaBHTb TPH
KawH Merunosoro opaHxesoro H 0,1-H. pacrsopa HCl mo cna6oit
pO30BOA OKpackH, najiee MPuGaBMTb 2,5 mA HACHILEHHOTO pactBopa
Na,C:0, u npoayBath uepes KHAKOCTb NPH MOMOIIH DPE3HHOBO#
rpyw Bo3nyx B TeueHHe 3 MuH. [Tociie mpoayBaHHs XHAKOCTH TpH-
6asuth 5 Kameb 1%-Horo pacrBopa ¢enondrasensa u 0,1-H. pac-
tBopa NaOH no mosBaeHus ycroitunBoil c1aGoit pc30BOil OKpackH
u cHoBa 1 kanmio 0,1-H. pacreopa HCl no oGecuBeuMBaHHs XKHAKO-
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cru. Ilocnte aToro THTPOBATH KMXKOCTH PACTBOPOM MAaNbMHTATA (HAH
creapaTta) O HeHCYe3alollero SPKOPO3OBOTO OKPAaIIMBAHHS.
CofiepXaHHe MarHusi BHUHCJAATL 1O (opMyJe

a-1-+122.1000
A==y,

rae X — HCKoMoe collepXaHHe MarHHS B M2 Ha 1 4 uccaepyeMoft
BOJIHI;
@— pacXop pacTBopa MaabMHTaTa (CTeapara) Ha THTPOBaHHe;
H — HOPMAaJBHOCTb PacTBOPa MaabMuTaTa (CTeapara);
12,2 — skBHBaNeHTHBI BeC MarHus;
A — o6beM Bonn, B3ATHIA AN THTPOBAHHS.

XVII1. ONPERENEHHE COREP)XAHHS
CBOBOAHOR YIJIEKHCJIOTH

§ 135. Ilpo6a BOAW, M3 KOTOpO#l NPOH3BOLMTCA ONpencseHHe
CBOGOJIHOH YIVIEKHCJIOTHI, 06S3aTeNbHO MNOMKHA OhiTh OTOGpaHa C
OpelOCTOPOXKHOCTAMH, yKasaHHeIMH B § 87. O6GmenpHHATH 06beM-
HLIH MeTOR omnpeaeleduss CBOGOMHOM YIVIEKHCJIOTH OCHOBaH Ha pe-
aKIUH ,

CO; -+ OH'=HCCs-

K npoGe Boan npHGABJIAIOT CTPOrO ONpPefENEeHHOE KONHYECTBO
(peHONdTaNleHHa M THTPYIOT BOAY pacTBopoM exakoro Hartpa. Koraa
3aKOHYHTCA YKa3aHdaa BHlue peakuuda, pH rurpyemoro (cM. § 59)
pactBopa Oyner 8,4. Drofl KOHUEHTPAUHH HOHOB BOAOPOZA OTBEYAET
BIIOJIHE ONpefeNeHHAsi OKPacKa, COOTBETCTBYIOWIAS NPHGABJAEHHOMY
KonHuecTBy (enondranenHa.

IMpn mansHeflineM npu6aBleHHH PACTBOpAa €AKOTrO HaTpa Mpo-
HCXOJHMT peakuus

HCO: -+ OH'=CO’+ H.0.

IMpu stom pH cranopurca Goabiuie 8,4 M oKpacka pacTBopa CTa-
HOBUTCH Goftee sipKodl. OmHAKO pe3KOro HM3MeHeHHS OKpPAackH TpH
3TOM He TNPOMCXOAMT, NMOITOMY AN TOYHOrO YCTAHOBJIEHMS KOHuA
peakiHH THTPOBaHHe NPOH3BOAAT AO COBMALEHHS OKPAacCKH THTpye-
MOro paCTBOpa C OKPacKO# CMelUHaNbHO NPHTOTOBJEHHOro CTaHAapT-
HOro pacrsopa. B cesi3n ¢ TeM 4TO BO BpeMsi THTPOBaHHS 4acTb CBO-
GOLHOI Yr/IEKHCJIOTH MOXKET YJETYYHTHCH, THTPOBAaHHE HEOGXORAHMO
BeCTH B 3AKpBITOA KO.n6e.

Kon6a ans turpoBanust emkocTbio 250 M4 0673aTeNbHO H3
6eCUBEeTHOTO CTeKJa KOMKHA 3aKPHIBATLCH Pe3HHOBOI Npo6-
KOH C AByMs OTBEPCTHSAMH. Yepes OZHO H3 OTBePCTHii NMPOXOAMT
MJIOTHO TNPHXKAThl KOHYMK OIOpeTKH, H3 KOTOpOii NPOH3BOLHTCA
THTPOBaHHe, Yepe3 Apyroe — TpyOKa ¢ kpaHom (puc. 8). Bo Bpems
THTPOBaHHA KpaH, KaK npasHNo, AO/MXKeH Obith 3akpuir. Ha konGe
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Jenaercss MeTKa, orsevaiomwass o6bemy 200 ma. Hrtodl usbexarh
MOTepH YINEKHCJIOTE BO BPEMS OTMEPHBAHMA, BOAY HAJMBAlOT B
Ko16y 1O uepThl MpH moMoiiM cugoHa, HaGnomast, YTOOH HUIKHMK
KoHell cCH()OHA Bce BpeMs OCTAaBaJCsi HHXKe YPOBHf BOAM B KoJiGe.
[pu TakoM MeTone TOYHOCTH OTMEDHBAHUA BOAM MOJIYYAETCs He-
Goabizasi, HO OOBIYHO MOVIy4arMIadacs NPH 3ToM OWHOKAa He HMeeT
MPAaKTHYECKOTO 3HAYEHHH.

MoOXHO OTMepHBaTh BOZY C OOGBIYHON TOYHOCTHIO MPH MOMOILH
nufeTKH, HO TOJbKO He 3acachlBasi BOAYy B MUMETKY, a HaMoJHASL
NUneTKy CHM3y, KakK Mokasano Ha puc. 9. Has sroro
OMNyCKAaIOT BepxHee KOJNeHO CH(OHA C 3arHYTHIM KOH-
IIOM B GVTHUIL C MpoGofi BOAH H 3aMOJIHAIT CHGOH,
3acachiBass BOAY Yepe3 MHNETKY, COeAHHEHHYIO
C HIDKHHM KoJleHOM cH¢oHa npH MOMOLIM Kycka
KayuykoBoll Tpy6kH. 3aTeM NHNeTKYy OTHHMAIOT H
JaloT creub neppoit mopuuu BOAML. [foToM Hanou-
HSIOT (CHH3y) MHMETKy X0 BepXHero KOHua H paior
HEeKOTOPOMY 06BbeMY BOIH BLUIMThCS 4epe3 BEpXHHH
KOHell MHIMETKH, MOCje 3TOro AOBOAAT ypPOBeHb BO-
Abl B [HMETKe 00 YepTh H BHUIHBAIOT BOAY B KOAGY
IS TUTpOBaHus, Ha6mopas, 4ToOn KOHYHK MH-
NeTKH BCe BpeMs HAXOMMJCA HHXe YDPOBHS BOIH
B KoJaGe.

§ 136. [IpuroroBneHue CTAHJADPT
HOro pacTBOpaA NPOH3BOAAT B TaKOM e KO-
HUYeCKoH Koa6e, B Kakol BeNeTCH THTPOBaHHE CBO-
60aHOM YrieKHCAOTH. Baute B kon6y 200 mz ne-
CTHANIHPDOBAHHOA BOABI, NpHOaBHThL 2,5 M4 menoy-
HOTO pacTBOpa cerHertoBo#l coaH, 0,2 sz 0,019%-Horo
pacteopa ¢eHoadTaNleHHa H 3aKPHITH KOAGY pesH-

HOBOA mpoGkoii. 0,01%-Huit pacTeop ¢eHondra- i::bnséneiflgﬂg:
Jleuna roToBHTCA nyreM pa3basieHHst cupTom 1 Ma caoﬁofﬂoﬁ O,
1%-Horo pacreopa ¢enondrasenna no 100 ma B

mepHo#t Konbe. Ecau uccilenyemasi Boga okpauleHa, TO CTaHAAPTHRIN
pPACTBOP TOTOBHMTCH CHEUHANbHO AAS onpefeleHHs YIrIeKHCJAOTH B
3TOM BOAE: FOTOBHTCS OH TaK XKe, KaK OMHCAHO BHILe, HC He HA ne-
CTH/IHPOBAHHON BOAE, a Ha HccleAyeMoOil.

§ 137. Xon onmpenenenus cBoOGOAHOR YrAEKHCJAOTH CJle-
aylomuit. OTMepHTb B KOHHYeCKyl0 Koa6y, nmpenHasHaueHHYIO AAf
THTPOBaHHA CBOGOAHON yraekucnore, 200 mz HccnenyeMolt BomHI,
npu6aBuTs Mukpomunerkoii 0,2 ma 1%-Horo pacteopa ceHondTa-
JeHHa W turpoBath 0,05-H. egKMM HaTpOM N0 NOSABNEHHS YCTOHUYH-
BOro DO30BOTO OKpAUIMBaHHA, OXHHAKOBOrO C OKPACKOH CTaHZapT-
HOTO PacTBOPA, MPHrOTOBJEHHOrD, KaK OMHCaHO Bhile. THTpoBaHHe.
CefyeT BeCTH B 3aKpHITOfl Kojabe, KaK yKa3aHO Ha puc. 8.

WHorna KoHell THTPOBAaHHSI 3aTATHBaeTcs BCAeACTBHE TOTO, UTO
npu nepeGanThHIBaHWH pAcTBOpPA BO BPeMS THTPOBAHHUS 4acTh CBO-
6OnHON YTNI€KHCNOTH BHAENSeTCss B BO3AYX, HAXONAIIMACA B KoJGe.
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Haj PacTBOPOM, H NMOCTENEHHO OHA ONSATb PACTBOPOM MOTJIOLIAETCS.
HyXHo ROGHTBCSI BNOMHE YCTOMYHBOTO OKpAalUMBaHHA (OZMHAKOBOTO
CC CTaHAApTOM), He HCYe3alollero NpH CTOTHHH H MepeGaiATHBaHHU
pacreopa.

Ecnn HMeercss AOCTaTOUYHOE KOJHYECTBO HMCCJELYeMOHl BOALL, TO
TETPOBaHHe clelyeT MOBTOPHTb C HOBOIl nopliuedi Boasl. Ilpu BTOpOM
THTPOBAaHHU CJeAyeT B KOHHYECKYI0 Kol6y cpasy BJHTb CTOJBKO
0,05-u. pacrBopa eaxoro Hatpa,
CKOJILKO OhUIO €ro H3pacxomoBa-
HO MpU NepBOM THTPOBAHHH, 3a-
TeM OTMepHTb B Koaby 200 wxa
BOAN, npu6aeutsb 0,2 ma 19%-Horo
pacTeopa ¢eHoNDTaNeHHA H 1O-
tiTpoBath  0,05-H. pacreOopom
eKOro HaTtpa A0 COBMAaJeHHS
OKPacKH THTPYeMOro pacTBopa C
oKpackofi  craHmaprtHoro. Jas
BBIYHCJ/ICHHS] COZEPXKAHWA CBO-
6OZHON YIEKHCNOTH HALIEKHUT
NoMb30BaTLC  PACXOJAOM, MOJY-
YeHHKIM MPH BTOPOM THTPOBAHHH.
ConmepxaHHe YTI/I€KHCJAOTH BH-
YUCAATL MO QopMyne

X:T-a-S,

rae T=#n-44-—TaTp pacrBopa
COKOrG HaTpa mo <BoO-
604HOI yriaeKHCoTe;
a4 — pacXon pacTBoOpa efKo-
ro HaTpa NMpH THTPOBa-

Puc. 9. Or6op npoGul BoAbl A Ompe- HHH;
neaenna csoboproit CO, ¢ momowsio K — HOpMAaNbHOCTb PAacTBO-
OGLITHON MuIeTKH pa enKoro Harpa.

Tipamevanwus:

1. TIpH 3uaunTeNbHOM COdepKawuH CBOGOAHON YIVIEKHCAOTH B HccreRyemod
BOfe Ans OnpelefeHHs MoHO Gpatb 100 ma Boiul. B 3TOM cydae HYXKHO mpH-
Gasnsate 0,1 ma 19%-soro pacTBopa deHoNdpTaNeHHA; OTMEPHBaHHE BOAMW MOXKHO
TPOH3BECTH NUIETKOA MO CMocoly, yKa3auwoMy Bhiine.

2. Ecm npu gofapiennH x HCCleAyeMoft Bple QeHONdTaneHH2 OHA OKpaIUH-
BaeTCA B PO3OBHI I1BET, OLHHAKOBHIA ¢ HBETOM CTAHAAPTHOTO PAacTBOpa, TO 3TO
O3HAYaer, 4TO YKA3aHHAA BOAA He CONSPIKMT MpaKkTHUeCkH CBOGONHOR YraewHc-
AOTH, a CONEPIHT YIAEKHCAOTY Toibko B Bude HOHOB HCO;” (cm. § 59). Ecaun xe
nochie npuGasnenus denondrasenna HccaelyemMads BoZa nmpHoOpeaa okpacky Goaee
HHTEHCHBHYIO, HEJKeJiH OKpacka CTaHAapTa, TO 3TO CBHAETEAbCTBYeT 06 OTCYT-
CTBHH B 3TOfi Boje CBOGORHON YIAEKHCAOTH H O npwcyrcrsu HoHoB CO;” mapany
¢ nonamu HCOy' (onpesenenne HCOy, a Takke onpepenemne CO3” u HCOy npm
MX COBMeCTHOM TNpHCYTCTBHH cM. § 139 w 142).

3. Ecm B HccaelyeMoil BOde CONEPIKHTCH 3aMeTHOE KOMMYECTBO JKene3a, T0
npu TMTPOBaHME CBOGORHON YTVIEKHCIOTH OHO OCAXAIEeTCA B BHAe THApPaATa W
NOJyuaeTCa 3aBHINEHHHT PACXOl €AKOro HaTpa. B 3ToM cayuae x OTMepeHHOl
TIOpUHK HcCedyeMoft BOAH NPHOAaBIAAIOT Meped THTpOBaHHeM 2 M4 helTpaibHOro
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pacrBopa CerHeTOBOfi ConH IASA MEPEBORA JKeNMe3a B KOMIUIEKC, a 3aTeM YXKe
THTPYIOT eAKHMM HATPOM, KaK YKasaHo BHIe,

4. Tipu onpefenenuH CBoGOfHOA YTAEKHCTOTH B BOole, OGJajaloilleli OYEHb
BLICOKO#H KecTKocTblo (cshmie 10,7 Me-3K6), Tak e Kak H B Cliyyae aHamu3a
BOLH, cofepiKaillefi JKesae30, nepes THTPOBAHHEM eAKHM HATPOM HYKHO K OTMe-
PeHUOlNl mopuMH BORLI NpHGaBHTL 2 M4 HEATPANbHOTO \PACTBOpA CErHeTOBOM Conw
{mpurotosnendoft u3 pacuera 500 2 commu Ha 1 4 BoRM).

§ 138. Onpenenenne CcBOGOXHONH YTrAEKHCAOTH
npu nomoumu nab6opatropuun Pes3numkoBa npousso-
AWTCA B NpHHUMMNE TaK Xe, Kak onHcaHo Bhille. PasHuua saknio-
Yaercl B KOHLEHTPallHAX PacTBOPOB H B TexHHKe paGothl. Ompene-
JieHHe BefleTc B Koabe, 3aKkphiBaiomiefics pe3nHOBOHl MPOGKOii.

B kon6y oTrMepuTh C momoubio MepHOH Koa6el 100 mz uccie-
JyeMoit Boakl, NpHOGABHThL HAa KOHUHKE CTeKJISTHHON JIONATOUKH MEJKO-
ucreproit cerneroBoit conn u 1 ma 0,1%-noro pacrsopa ¢eHondra-
JienHa u tutpoBath 0,1-H. pacrBopoM NaOH no mossaenus cna6oit
pO30BOii OKpacKH, He Hcuesalomeii B TeueHHe 5 MuH. JIns yTOuHeHHs
Pe3yNbTAaTOB OMNpefesieHHe ChelyeT MOBTOPHTh, IS 4ero B KOGy
orMepurb NaOH B konnuecTBe, H3pacxomoBaHHOM NpH NEPBOM TH-
TPOBAaHHH, CTONBKO XKe cerHeToBoil cotd, 100 #2 HCORTYeMOil BOADL!
¥ 1 ma deHongrasenHa, 3ateM 3aKpHTh Koa6y pe3HHOBOH Mpo6Kof,
B3GoaTath pacrBop H moruTpoBath ero 0,1-H. pacreopom NaOH zmo
TiosiBJIeHHst cnaGoH pO30BOH OKpacKH, He Hcuesawmell B TeueHHe
5 mun. Cozepxkanne CO, HaxomgsT no ¢opmyne

X=a-n-44;
06o3HaueHHs B 3T0H opMmyJe Te Ke, uTo H paHee (§ 137).

NMpumenanue,
~ OrMepHBaTh BORY JAyullle MO Meroay, YkasanuoMmy B § 135, Tak kak npu oTMe-
PHBAHUA MepHOH KoAGOfl HeH3GEKHW MOTepH YIIEKHCJIOTH.

XIX. ONPEJEJIEHUE COAEP)XAHHS
M POKAPBOHAT-HOHA

§ 139. Conepxanne nonos HCO; onpeznesioT 06beMHbBIM MeTo-
zomM, ocHoBanHMM Ha peakuun HCO+ H' = H,0 4- CO,. Turpo-
BaHHe BOABI MPOH3BOAMTCH COJNSHON KHCNOTOH B MPHCYTCTBHH pac-
TEOpa MetHaoBoro opanxesoro. Ilo TOCT 3687—47 npumensercs
CMelUaHHRIi HHAMKATOp — pacTBop, colepxawHii B 1 2 1 2 Meru-
JIOBOTO OpaHXKeBOro H 2,5 2 KpaCKH HHAHUrOKapMHH.

Ilpu TMTpOBaHHMH BOAH CONAHOH KHCNOTOH HOH BOAOpOAA pacxo-
Jyercsi He TonbKo Ha peakuuio ¢ voHamu HCO,, HO Takxke H C HO-
HAMH JPYrux cJaabbix KHcCaOT. BBuAy sToro comepKaHue HOHOB
HCO;, BhuHClieHHOe MO PAcXOLY CONAHON KHCNOTHI, MOXKET OKa-
3aThCa NpeyBeJMUeHHHM. B mopasasiomem GONBLIMHCTBE cJy4aeB
BCe aHMOHHW ciabuix Kucior, kpome HCO,, comepxarca B NpHPOA-
HBIX BOJAX B HE3HAYHTEJbHBIX KONHYECTBAX H BHIYHCJIEHHE COAEp-
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xanua uowoe HCO, mo obmemy pacxofly COMSHOR KHCJAOTH!
3HauuTeNbHOM OWHGKH He daer. MHOrAa pacxon consHofl KHCIOTH Ha
THTPOBAHHe BOXH C METHJOBBIM OpPaHXeBhHIM BLIPaX<aloT TOJbBKO B
MHJTMrPaMM-3KBHBAJIEHTaX, He BHIUHCAAS cofepxanua uonos HCO,
B Bome. UHCIO MHJNHIpaMM-3KBHBAJEHTOB KHCJIOTH, 3aTpauHBaeMoM
Ha THTpoBaHHe | 4 Hccnenyemoif BOAR, HasbiBaloT GHKapGOHATHOM
(¥AH rMAPOKApGOHATHOM) IMEJOYHOCTBIO BOAH (HAM THTPHPHON iie-
JIOYHOCTBIO BOAMKI).

§ 140. Onpenesenne conepxaHua ruapokap6o-
HaT-HOHOB NPOU3BOAAT CleAyloluM o6pasoM. OTMepHTh numer-
koit 100 ma uccaenyemoit Boab B KOHHYECKYI0 KOJGY, TMpHGaBHTDL
3 kamnu Merwioeoro opaHxesoro u THTpoBaTh 0,05-H. consHoM KHc-
JIOTOH A0 MOABJNEHUS PO30BATOro OTTeHKA. [IpH 3HauuTe/ILBHOM coaep-
XaHHH B Boge ruppokapGoHaTos (Gonee 3—4 m2-3K8) crepyer no
OKOHYAaHHH THTPOBAHHA YHAJHTh OGPa30OBaBUIYIOCS CBOGOAHYIO yrje-
KHCJIOTY MPOAYBAHUEM uepe3 PacTBOP BO3AYXa B TeueHHe 2—3 MHH.
WIH KunsueHHeM. EcaM oKpacka BOAB cAesnanacb MpH 3TOM CHOBA
XKeNTOf, TO MPOAOJ/IKHUTh THTPOBAHHE, MOKA ONATh He MOSBHTCA pO-
30BbIf OTTEHOK.

Conepxanne HCO, pHHCAMTL 1O hopMyJie

X=a-T-10,

rae X —conepixanue HCOs B M2 Ha 1 2 HCCNelyeMOH BOAMI;
4
T=~n-61,02—T1urp consHoRt kucnotu no unoHy HCOj;
K — HOPMaJbHOCTb CONSIHOR KHCJOTH;
a— pacxol COASTHON KHCAOTH HA THTPOBaHue 100 #.z McChae-
LyeMoil BOAH.

OnpeneneHHe CORXEepXAHHA THAPOKapOGOHAT-
HoHoB (HCO,) npu nomMomu na6oparopuu Pesnu-
KOBa NpOH3BOXHTCS OObEMHBIM METOZOM COREpIIEHHO TaK Ke, KiK
OHCAHO BHIIE, TONBKO AMs THTPoBaHHS Gepercs He 100 ma uccae-
AyeMoit BOAH, a 50 M.

XX. ONMPEAEJIEHHE COLEP)XAHHSA
KAPBOHAT-  THAPOKAPBOHAT-HOHOB
NMPH UX COBMECTHOM NMPHCYTCTBHH

§ 141. Houst CO; 1 HCO; npu coBMecTHOM MPHCYTCTBHH ompe-
BeNsioT OGHYHO TNyTeM THTPOBAHUA BOABI CONSTHOH KHCIOTOR. ITO
ornpenejieHHe OCHOBAaHO Ha peaKUHAX:

1) COs+H == HCOs;

2) HCC;+H == H,0 +CQ,.

Tlpu npu6aBneHHH CONTHOM KHCJIOTHI GyReT yBeJNHUHBATBCSI KOH-

LEeHTpals HOHOB BOZOpOZA B BOAe (yMeHbIaThCH 3HaueHHe pH).
3710 noBNeueT 3a cOO6Oil HapylieHHe YKa3aHHBIX Bhillie paBHOBecCHH,
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06e peaKuHH NOAAYT cjeBa HanpaBo. OgHAKO HAa OCHOBAHHHU H3JO-
senHoro B § 40 u 41 MOXHO yTBepXKAaTh, UTO TMOKA B BOJE OCTAeTCA
3ameTHOe KoauyectBo HOHoB COj, B Hefi mpakTuuecKH GyReT OTCyT-

CTBOBaTh CBOGOJAHAS YIJIEKHCJOTa.
Takum oOGpa3oM, BHaYajle NMpaKTHYecKd OymeT MPOTEKATb TOJBKO
fiepBas M3 YKa3aHHHX peakuufi, Tak Kak HoHn CO; GyAyT CBA3H-

BaTb MOHBI BOZOPOAa, Mpespawasch B HoH HCO,. CuBHr paBHo-
BECHsl BNPABO A/ BTOpOf PeakuuH He OyneT HMeTb NPAKTHYeCKOro
3Hauenns. [locie TOro Kak TONBKO 3aKOHUHTCS MepBast peakuus H
aoHn CO; mpeepartarca B Hond HCO,, pH Bomb Gymer pasen 8,4.
B 3tor MOMeHT BOZa He OyHAeT comep}KaTb MPAKTHYECKH HH HOHOB
CO}, Hu cBOGOIHOM YrAeKHCHOTH, a ToabKo Honn HCO, .

IMpu nanbHefiieM npu6GaBjJeHHH COJAHOA KHCJIOTH (MOHHXKeHHE
3Hauenuss pH) Oymer nporekath yxke Bropas peakuus. [lpu 3Haue-
HuH pH ~ 4,5 B Bome OyneT TONBKO CBOGOAHAS YI/IEKHCJIOTA, HOHBI
ke HCO, 6yayr orcyrctsoBath. IIpu 3TOM KaK B 3KBHUBaJIEHTHOM

TOYKe, COOTBETCTBYIOWIEH KOHIY MepBO#l peaKluW, TaK H B 3KBHBa-
JIEHTHOfl TOYKe, OTBevaloimedl KOHILY BTOpO#l peakuuH, 6yayT orme-
4aThCs CKaYKH B THTPOBAHHH, XOTH M He OYeHb GOsbILHeE.

YKkazanHele OGCTOATENBCTBA MO3BOJIAIOT ONpEReJUTb KOHel mep-
BOW peaKuHM M KOHell BTOPOH peaKiHu NMpH MOMOHIH OBYX PasJHUYHBIX
uHaukaTopoB. KoHew mepBofi peakuMH ycraHaBAHBaeTcsi MO ¢heHON-
<dranenHy, KoHell BTOpOil — MO MeTWJIOBOMY opaHxkepomy. [as rou-
HOrO YCTAHOBJIEHH KOHLA NepBOH peaKUMM, T. e. MOMEHTa, KOrja
pH-8,4, TutpoBanue no ¢eHoadralenny NMpoOH3BOAAT RO LBeTa, OfH-
HaKOBOTrO C IIBETOM CTAHZAPTHOTO PacCTBOpa.

§ 142. [IpuroTtoBNneHune CTaHZApTAa MNPOU3BOAAT Cle-
AyomiM o6pa3oM. B Takyio XKe KOHMUeCKyl Koja6y, B KaKoil Be-
zerca onpenenenne HowoB CO; u HCOj;, Bautb 100 M mecThiiH-

poBaHHOM BOAKI, NpuGaBuTh 1,3 MA 1INIOYHOTO PAcTBOPA CerHeTOBOM
coau, 0,1 mza 0,01%-HOrO pacrBopa ¢eHONGTaleHHA H 3aKPHITh
Kon6y pesHHoBo#i mpoGko#t. 0,01%-Huift pacTBop ¢peHONPTANEHHA
roTOBHTCS myTeM pas6asJjeHHs cuuprtoM 1 ma 19%-Horo pacrBopa de-
HoagraneHHa no 100 xa B MepHoit kKon6Ge. Ecau Hccnenyemas Bopa
OKpaliena, TO CTAHZAPTHHIA pacTBOP TOTOBHUTCA CHEIHANbHO AJA
aNaJH3a 3TOiH BOAM, NPH 3TOM OH TOTOBHTCA TaK e, KaK ONHCAHO
BhIllle, HO He HAa AECTHJUIHDOBAHHOR BOJe, a Ha McClenyeMoft.

§ 143. Xon onpepneseHHs nNpHHUMaeTcs CJAeAyIOmIHUM.
Otmeputb nunetkoit 100 ma HMcclenyeMoit BOAbI B KOHHYECKYIO
¥0on6y, 3aKpHIBAIOUIYIOCS pe3nHOBOA MpoOKoit, nmpubGasure 0,1 x1
1% -Horo pacrenpa ¢eHoadpTaneHHa U THTpoBaTh 0,05-H. CONAHON KHC-
JIoTOf O TEX NOp, MOKa OKpacka THTPYEMOro pacTBopa He cpesaercs
ONHHAKOBON ¢ OKpackoil craHmapTHoro pacrtBopa. [Ilyctb mpu srom
H3PaCXOAYeTCst a MA COJISTHOA KHCJIOTH. 3areM npHOGaBHTb K pacTBopy
3 Kanau MEeTHJIOBOrO OPAHXKEBOTO W MPOXONKATh THTPOBaHUE pac-
TBOpA CONSTHOM KHCJIOTOM N0 mosiBieHds posoBaTtoro orreHka. Hlycrtb
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OOLMA PACXOA CONAHOA KHCAOTH (u.uy pacxon Ha o6a THTPOBAHHA)
6ymer b ma. Comepxanne nonos CO; BHUHCIHTE MO opMyie

X=2'G'Tl'lo,

¥/,
rae X —comepKaHuC HOHOB CO: B HCC/AeAyeMoil Bode B M2A;
I
T=n-30,01 —turp coasuoit kucaorel no HoHy COj.
Conepxanue HCO," Bouucauts no ¢opmyne

Y =(b—2a)- T,- 10,

14
rae Y —conepxaune HonoB HCQOj; B uccnenyemoit moje B M2/4;

14
Ty=n-61,02— turp consHo#t kucaotel Mo Hony HCOs;
H— HOPMa/ABbHOCTb CONAHON KHCJAOTHI.

NpuMmevanus,

1. TunpoBanue Bogbi ¢ (eHONPTATGHHOM HYKHO NPOHU3BOMITH, NpHOIBAAR
CONANYI0 KHCIOTY MO KamisM M MePeMelllBas pacTBOp NoGanTHBaHHeM KOIGH.

2. TurpoBaude BOAM c (enondranenHoM YacTo BeAyT Ge3 CTaHAAPTa, TUTIPYA
BOAY O MOAB/JEHHA CIa60ro PO3OBOr0 OKPAMIMBAHHA HIH RaXe RO oGeciBewHBa-
Hud, [Ipm 3TOM MOAYyuaeTcs HECKOAbxO MOBLIIEHHOE KowrnyecTso #oHoB COs” B
COOTBETCTBEHHO SamM)KenHoe koaxuectBO ©oHOB HCO3y HO o6wiuHO ouri6xa He
HMeeT NpaKTUYeCKOTO 3HAYCHHUA.

§ 144. Onpenenenne wouwos COJ/u HCO, npu ux
COBMECTHOM NMPHCYTCTBHH NpH noMowHu AaGopa-
TOpuU Pe3HHKOBa NPOU3BOAUTCA TAK Ke, KaK OMHCAHO Bhille,
HO Jana ompefenenus Oepyr ne 100 ma Bomm, a 50, mpuGamasior
K Bolle 5 Kanenb 1%-Horo pactsopa ¢eHoddralenHa M THTPYIOT AO
ofecupeunpamusn. [anee MOCTYMaioT, KAK OMNHCAHO BHIILE.

XXI. ONPEAEJEHHE ATPECCHBHORA YIJIEKHCJIOTHI

§ 145. Ins onpenefeHHs arpecCHBHON YIVIEKHCJOTH MONB3YIOTCS
cheLlHalbHOA NpoBGofi BOAH, K KOTOPOH NpH B3ATHH Obl1 npubOaBieH
mpamop (cM. § 98). INocne orGopa mpo6u BoAR ¢ AOGABKOA MeJIKO
HCTEPTOro H XOpOILUO MPOMBITOTO MPaMoOpa ee BCTPAXHBAIOT B TeueHHe
6 yacoB Ha anmapare AJs BCTPAXHBAHHSI MJAH XKe OCTAaBJAAIOT CTOATH
Ha 5—6 cyrok, npuueM B MOCAEAHeM cliyuae npo0y exeXHEeBHO
B3GaathBaloT 2—3 pasa. Eciu B ucciefyemoll Boge eCThb arpeccus-
Hafl YIAEKHCJIOTa, TO OHA pearHpyer ¢ MpaMopoM:

CO,+ Hy0 —+ CaCO4=Ca(HCOy),

M B BO#e MOSBJsAETCA NOMOJHHMTENbHOE KoamuectBo HoHoe HCO,,
9KBHBAJIEHTHOE KOJNIHYECTBY arpecCHBHOM YIJIeKHCJIOTH.

Hns onpenenenuss Koauuectsa uoHoB HCO,, oGpasoBaBuiuxcs
B pesyJbraTe YKasaHHOH peaklMH, MOPUHIO BOAH, oO6paGoTaHHOK
MPaMOpOM, THTPYIOT CONAHOA KHCJIOTOH C METH/IOBHIM OpaHXKEBHIM H
CPaBHHBAIOT MONYYEeHHBIA MPH 3TOM PACXOA C PACXOAOM CONSTHOH Kuc-
JNOTHl, NIONYUeHHBIM MPH TUTPOBAHHHM TAKOH JKe MOpUHU HCCIAEeRyeMoi
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BoAKl, He obpa6GoraHHoil MpamopoM. Ilo pasHOCTH 3THX AZBYyX pacxo-
OB M BRIUHCJSIIOT COAEpIKaHHe arpecCHBHOMN YIJIEKHCJIOTHL.

§ 146. Onpenenenne coaepXaHHUsg arpeccHBHOIN
YyraeKkHcaoTHh NPOH3BONAT cienylomwuM oGpasom. IlpoGy sonm,.
06pa6oTanHylo MpaMOPOM, KaK yKa3aHO Bhillie, NPOGHALTPOBATD, OT-
mepuTh nHnerkoit 100 x4 ¢uipTpaTa B KOHHYECKYIO KOJMOGY M THTPO-
Bath 0,05-H. cosissHo#t KHMCNOTOl B MPHCYTCTBHH METHJIOBOTO OpaHiKe-
Boro, Kak omucano B § 140. Ilycte npu sTom Gyner u3pacxomoBaHO:
b ma consHot KMCHOTH. ORHOBpeMEHHO CJieAyeT OTTHTPOBATh COBEP-
wieHHo aHanorduHo 0,05-H. constHoit Kucyioroit 100 M4 BonH, He 06-
pa6oraHHoit MpamopoM. IlycTb npH 3TOM pacxon CONSIHOM KHCJOTH
6yner a M2 (ecau B Hccyenyemoil BOZe ONPEneNsioch colepiKaHHe
HCO,, T0 pacxox a yke H3BecTeH H HeOGXONMMOCTb MOCJieAHero
THTPOBAHHs, KOHeuHO, ormagaer). CopepikaHHe arpeccHBHON yrie-
KHCJIOTHl BBRIYHCIHTL MO (opMyne

X=@®b—a)-r-22-10,

rpe X —conepxaHHe arpecCHBHOM YrACKHCJAOTH B M2/A;
H — HOPMAJIbHOCTb COJISHOH KHMCJOTHI.

NMpumeuanus.

1. QuabTpOBaHHA HCCAeRyeMOfi BOLLI Mocre O6paGoOTKH ee MpaMOpoM Jydiie
usberath, TaK xax npu GUALTPOBAHME TepseTCA M3 BOLLI CBOCOAHAs YI/IEKHCIOTA
© MOXeT MpOUCXOAMTb YaCTWuHHA nepeXon GHkapGoHaTa KaflpiHA B8 KapGoHAT
u Buinagenue noctegHero: Ca(HCO;); = CaCO; + COz + H20. Bwmecro duae-
TpoBamus npoGul 80aW Tocre O6paGoTKM ee MPaMOPOM MOXKHO [aTe Bode OT-
cTosTbes H OTMephth 100 M4 cOBeplIeHHO NPO3pauyHOA BOALI MO MeTORY, OMHCAH-
oMy B § 135 (cMm. puc. 9).

2. Ecnu pacxoa b noviyuaercsa paBHLIM Pacxoly 4 WAH MeHblue €ro, To Hccjle.
AyeMas BORAa He COREPXKHT arpeCOHBHON YTJICKHMCMOTHL.

3. daKmHveckH MO ONHCAHHOMY METOAY OTNpeReNsieTcCA PaCTBOPHMOCTb Kap-
GoHaTa XafbiHA B JAHHOA Bofe, BLIPAXKEHHAA B MHJJIHrPAMMax YTJEKHCIAOTH,
He3aBHCHMO OT TOro, WeM OCYCJOBJeHA 3Ta PACTBOPHMOCTD.

XX1l. ONPEAENEHHE COOEP)XAHHS XJIOP-HOHA

§ 147. B noneBbix H NONYCTallHOHAPHHX YCJIOBHSAX, TaK Xe KaK H
B CTALHOHAPHHIX YCJOBM#X, HOH XJopa ONpenensiior OObIYHO MyTeM
THTPOBAHHS PACTBOPOM Aa30THOKHCJIOFO cepe6pa. STOT MeTon OCHO-
BaH Ha MaJloil pacTBOpHMOCTH XJIOpHCTOrO cepebpa:

Ag’ + Cl' = AgCL.

B KauectBe MHZMKATOpa NPH THTPOBAHHH MPHMEHSETCS XPOMOBO-
kucabit Kanuii KoCrO,, koTophiii Kaer ¢ HOHaMH cepeGpa TpyZHO-
pacreopumyio conb AgyCrO, KpacHoro upeta. [Ipy THTpOBaHHH XJsiOp-

I
HOHA a30THOKHCJLIM cepe6poM B MpHcyTcTBHM MoHa CrO’| BHauale
BBINMAAAET XJOPHCTOE Cepe6PO H pacTBOpP COXPAHSIET JKETYIO OKpacKy,
o6ycsioBNieHHyl0 HanHuneM HoHoB CrO . Korna Bce XJiop-HOHH Mpak-
THYeCKH GYAyT ocaxkAeHn B BHAe AgCl, npu nanbHeitueM npuGasJe-
HMHH a30THOKHCIOTO cepe6pa HOHE Ag" HaYHYT COENHUSTHCA C
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uoHamu CrO,, o6pasys kpacHulii ocagok Ag.CrO,; npu 3TOM y pac-
‘TBOPa MOSIBUTCS KPACHOBATHIl OTTEHOK.

O6pasoBanue ocagka Ag,CrO; MoXeT, KOHEYHO, NPOHCXOAHTb
‘OJHOBPEMEHHO ¢ ocaxleHneM AgCl, HO MOKa eCcTb B PacTBOPe HOHHI
xJopa, ofpasyiomuiicas BpeMeHHO ocagok Ag,CrO, npeBpauiaercs
B AgCl no peakuuu

’
Ag,CrO, + 2C1'=2AgCl + CrOy}.

Takum o6pasom, BHayase ocaxjaercs TOJAbKO XJIOpHCTOE cepe6Gpo
H TOJbKO MOC/e NPaKTHYECKH MOJHOTO OCaXKAEHHS HOHA XJopa Ha-
"YyHHaeT O6pa3OBBIBATHCSI XPOMOBOKHCJAoe cepebpo. M3 ckasauHoro
SICHO, YTO THTPOBAHHE HYXKHO BeCTH JO NOsBJeHHs YCTOHYHBOTO Kpac-
HOBATOTO OTTeHKa, He HCYesalomiero NnpH B3GaJITHIBAHHH.

XpoMoBOKHC/I0e cepe6po PacTBOPsieTCSi B KHCJAOTaX, MO3TOMY
HesIb3sl BeCTH Ompefle/ieHHe XJop-HOHa no Meroay Mopa B kucjaom
pacteope. Ecin pacTBOp KHCAHIN, TO ero HeoOXOAHMO mepel onpefe-
JileHHeM XJiopa HelTpa/iH3oBaTh OuKapOGoHaTOM HaTpHus. 3HayeHHe pH
THTPyeMOTrO pacTBopa He HOJXHO OniTb MeHee 6,3. Hemomyctuma
TaKkKe H CJAHLIKOM menoyHas peakuusi BoAd. [Ipu pH > 10 Boaa
JO/MKHA OHITh HEHTPAJH30BaHA A30THOH HJIH CepHOHl KHC/IOTOH, He
cofiepxkamumMu xaopujoB. Ilpu nmienoynoit peaknuu Boau (pH > 10)
‘HeliTPa/Iu3alHI0 BOAB MOXHO NPOH3BOAHTL NO (peHONPTANEHHY KHC-
JoTolt g0 obecuBeyHBaHHs, NPH KHCIOH — GUKapOOHATOM HaTpus O
nosiBJIeHUus1 cJ1aGoil PO30BOit OKPAaCKH, KOTOPYIO mepel onpeleseHreM
XJIOpa JIeTKO YCTPaHHTb B36a/ITHIBaHHEM BOAML.

Corsnacio 'OCT 4245—48 (na onpegesienHe cOAepXaHHA XIOp-
HOHa B BOJe WCTOYHHKOB BONOCHAOXeHUs W B BOAE XO3AHCTBEHHO-
NMUTLEBHIX H TMPOMBIILIEHHBIX BOJONPOBOJAOB) Npo6a BOAH, MNpelHa-
3HayeHHast AJis ONpefe/ieHHs XJOP-HOHA, AOJXKHA OHITH TpeaBapH-
"TeJIbHO HeHTpa/JH30BaHa MO KpPe3oJOBOMY KpacHOMY mnpubaB/ieHHEM
0,1-H. pacTBOpa cepHO#i KHCJOTH HJH COOTBETCTBEHHO pacTBopa ef-
KOro Harpa.

Ecau Boma collepXHT 3aMeTHHE KOJIHYECTBA CEPOBOAOPOAA, XKe-
Jiesa WIH 3aMeTHO OKpallleHa, TO ee HY>KHO MNpPOKWUMNATHTb C Mepe-
KHCBIO BoAOpoJa B TeueHHe 10 mMuHyT (2 M2 nepekucH BoJAOpoJa Ha
100 x4 BoAR) u npoduUALTPOBATE.

§ 148. YcTaHoBKa THTpa pacTBOpa a30THOKHC-
A0TO cepe6pa NPOUSBOAHUTCS MO PACTBOPY, COAEPAKAIEMY TOYHO
1,6486 2 xuMuyecku yucToro xjopucroro Hatpus B 1 .. Takoil pac-
TBOP colepKuT 1 m2 xyop-HoHOB B | #a (H = 0,0282).

Jns ycraHoBKHM THTPa pacTBOpa a30THOKMC/IOTO cepeGpa oTMe-
PHTb THNETKO# 25 M4 yKRAa3aHHOTO pacTBOPa XJOPHCTOTO HATPHS B
KOHHYecKylo Kosby, npubaBute 1 x4 10%-Horo pacreopa xpomopo-
KHCJIOTO KaJiHsi, pa36aBuTh AeCTH/IHPOBAHHOH Bomodl Ao 100 ma u
THTPOBAThb PACTBOPOM a30THOKHCJIOro cepebpa Ao mepexoga XKeJTo#
OKPacKu pacTBopa B c/1a6o OpaHXKeBYIO, He HCYU€3aIoNnLyl0 MpH nepe-
MeIIMBAHHH pacTBopa. [l yTOYHeHHsl MOJIyYEHHOTO pe3y/abTaTa K
PacTBOpPY, OTTHTPOBAHHOMY, KaK yKa3aHO BHIle, NpuGaBHTbL He-
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CKOJIbKO Kame/b PacTBOPA XJOPMCTOro HatpHs (NpH 3TOM OpaHXKe-
Basi OKpacka pacTBopa CHOBA NEPEXOAHT B JKEJATYI0) H THTPOBAThb
HOBYIO TMOPLHIO PACTBOPA, NMOJAL3YACh NMEPBBIM PAaCTBOPOM B KauyecTBe
UBeTHOrO CTaHAapTa. Bropyio mopuHio Hy:XHO THTPOBaTh A0 ci1aGof,
HO He HcYe3aiomiefl NPH BCTPSXHBAHHH PasHHLB OKPAcOK B THTPye-
MOM pacTBope (CJerka opaHxeBas) H B CTaHJAapPTHOM (KeJTast).
HopmanbHoCTh pacTBOpa a3oTHOKHCJAOrO cepeGpa BHYHCJAHTH MO
dopmyiie
1,6486 - 25
58,46-a

rae a— pacxol pacTBOpa a30THOKHCJAOro cepeGpa.
OavH MHJUIMJIMTD PacTBOpa a3OTHOKHC/IOrO cepe6pa oOTBedaer
25
T =35,46 - - M2 xaopa.

25
=0,0282—,

NMpaMmeuanue. [lpH npuroroBieRud pacTBOPa a30THOKHMCAOrO cepeGpa
HHOTAa MOGHBalOTCHA, 4TOOM | M4 9TOrO pacTBOpa OTBEHan TOWHO 1 M2 XJopa
(a = 25). Caenyer, OAHAaKo, NOMHHUTb, YTO KOHUEHTP3LHA PacTBOPa A30THOKHCJIOTO
cepeGpa MOXeT 3aMETHO H3MEHATbCA CO BpeMeneM u TpeGyercs ee CHcTeMaTdue-
cKast Tposepka.

§ 149. Xoa onpeAeseHHS] XJOp-HOHAa CleayOului.
OrMeputs nunerkoii 100 mz wuccnenyemofi Bogbl B KOHHYECKYIO
KouOy, npu6Gaputb (munerko#t) 1 ma 10%-Horo pactsopa XpomoOBO-
KHCJIOTO KaJIisli B TUTPOBaTb pPacTBOPOM a3OTHOKHC/Oro cepeGpa
TOYHO TaK K€, KaK NpH YCTaHOBKe THTPA pacTBOpa a30THOKHCJIONO
cepebpa. CogepKaHHe XJiopa B HCCAeAyeMol BoAe BHIYHCJAHTH M0

¢dopmyae
X=T-a-10,

rae X —colepkaHue XJjopa B HccaeayeMoli Boae B M2 Ha 1 43
a— pacxoA. PacTBOpPa a3OTHOKHCJOro cepeGpa MpH THTPoOBA-
HHH;
T=n-3546—TuTp pacTBOopa a3oTHOKHCJOTo cepebpa mno
XJOp-HOHY, T. €. YHCJO M2 XJOpa, KOTOPOMYy OTBedaer
1 M2 pacTBOpa a30THOKHCAOTO cepebpa.

W3 nafigennoro mo arofi popMyJsie copepKaHHs XJopa HYKHO BHI-
gectb 0,5 M2, T. e. BBeCTH MOMPaBKy Ha M3GBITOK PacTBOpa a30THO-
KHCJO0ro cepe6pa, HeOGXOAMMHEA AJA MOJyYeHHsS 3aMETHOTO H3MeHe-
HHsl OKPaCKH NPH THTPOBAHHH.

NMpumeuanne [pu ManoM coflepkanwu XxA0pa B HCClelyeMoR Bofe
(MeHee 10 m2/4) nAs onpeReneEMs HYXHO CKOHUeHTpHposarh 250—300 ms BoAM
ao ob6bema 100 ma. Ilpm comepXamwH XJAOP-HOHOB B HccefyeMoR Bofe Gosee
400 M2/4 ee HYXHO Nepell OMpENeNeHHeM COOTBETCTBEHHO pPa3GaBHTh.

§ 150. Onpenenenne xnopanpu noMmonh na6Gopa-
TopuH Pe3sHHKOBaA NMPOM3BOAHTCA B MPHHIHNE TaK XKe, Kak
OMKCAHO Bbillle, Pa3HHIA 3aKJIIOYAETCsl TONBKO B OTAENbHHX jeTa-
JIsIX — TeXHHKe paGoTH M KOHIEHTpauuH pacTBopoB. OpHEHTHPOBOY-
HOe U TOYHOE ofipeJieJieHHe COAEePKAHUS XIopa MPOH3BOAAT Pa3/IHIHO.
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OpueHTupoBOouHOe onpenenenne. K 5 ma poam
npubasasior 1 kanmo 10%-Horo pacTeopa XpOMOBOKHCJ/IOTO KaJiusl H
TuTpyior 0,1-H. pacTBOpOM a3OTHOKHCJOrG cepe6pa no MNOSIBJEHHS
KpacHO-O6ypoit okpacku. CofiepxKaHHe XJ10p-HOHA B 1 4 BOAB BHIYHC-
JSIOT N0 (popmyae

a-n-35,5-200=un2/2 Cl,

rie a— pacXoJ] pacTBOpa a30THOKHCJOro cepe6pa;
K — HOpMaJIbHOCTh PacTBOPA a30THOKHCJIOrO cepefpa;
200 — MHOXHTe b AJA NepecyeTa HA 1 4;
35,5 — 3KBHBAJICHTHHIl BeC XJIOp-HOHA.

Toanoeonpenenenue Ecaun opuentnpoBOouHOe ompelele-
HHe TI0Ka3a/10, YTO BOAA COAepKHT MeHblle 400 m2/2 xnop-HOHA, TO
/Il TOUHOro onpeneneHuss Gepyr 50 xa Boasl. Ecau comepxaHnue
Xn0p-uoHa B BoAe mnpephimiaer 400 me/sa, TO GepyT BOAHW COOTBET-
CTBEHHO MeHbille. K oTMepeHHOR nopluK BOAB NMpHGABASIOT & Kaneab
10%-Horo pacTBOpa XpPOMOBOKHCJIOTO KaJlisi H OTTHTPOBLIBAIOT e€e
0,1-u. pacrBopoM a3oTHOKHCJOrO cepeGpa. CoaepxKauke XJOp-HOHA
B BOJie BBIYHCJSIOT NO (opmye

a-n-3i.5-1000=m/ﬂ qa,

rae A —o6bem BOAL, B3ATHIN AJA aHaAK3a;
a— pacXojJ pacTBopa a30THOKHCJIOTO cepebpa;
K — HOPMAaJbHOCTL PacTBOpa a30THOKHCJOro cepebpa.

§ 151. Hekoropoe npeacTap/jeHne O COJepKaHHH XJIOpa B HC-
cienyemofi BOAe Jaer XapaKrep ocaaxka, ofpasyionierocst npH Tpu-
6aB/leHHH K BOJle PacTBOpa a30THOKHCJOro cepebpa. PeakTuBoM
Anst 3Toro omnpeneieHus cayxkut 10%-Hufi pacTBOp a30THOKHCJIOrO
cepebpa, NOAKHCAEHHBI!I a30THON KHCJIOTOM.

OpHeHTHPOBOUYHOE ONpejeeHHe COREPKAHUSA
XJ1Opa TPOU3BORAT clenyonium obpasom. K 5 ma uccaepyemod
BOALI B NpoGHpke NpuOaBHUTh 3 KAMIM pPacTBOpa a30THOKHCJIOTO ce-
pefpa u no oGpasopaBiieMycs OCAKy ONEHHTbL COLEpKaHHe XJopa
B Hccllenyemolt Bofte, Noab3ysch TaGua. 25.

Ta6auna 25
OnpexeneHHe colepXaHHs Xaopa No XapaKkTepy ocalka

Xapakrep ocazka Copepxanne xnopa

B M2fa
Onanecuenims, caabasg MyT™s . . . . . 1-—10
CHABHAA MYTb .+ « . . . . . . . 1050

OGpasyioTc XxJ0nbs, HO OCEfaloT He
CPA3Y + ¢ o+ w0 0% & v s 8w s 50—100
Beaufi o6beMHCTHIE ocagoKk . . . . . Boaee 100
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XXIIl. ONPEREJIEHUE COOEP)XAHHUA CYJIb®AT-HOHA

§ 152. ConepxXxaHue cyabdaT-HoHa onpegeaserca He-
CKOJIbKHMH MEeTOAaMH.

BecoBo# MeTOJ OCHOBaH Ha HHYTOXHO MaJoil pacTBOPHMO-
cTH cepHokuciaoro Gapus B Boje. K Hccaeayemoli Boge J0GaBAAIOT
XJIOpHCTHIi1 Gapuil, mpuyeM HoH SO, ocaxAaercs B Buie BaSO,. ITo
Becy ofpasoBasierocs BaSO, Buiuncasior comepxanne SO B uc-

cneflyemoii Boge. HecMoTpst Ha BCiO MPOCTOTY, 3TOT METOA OTHOCHTCS
K YHCJYy HaHMeHee TOYHHIX BeCOBHIX MeTOMoB. [0 B TOM, YTO CYJib-
¢ar 6apus HHKOIJa He TOJYYyaeTcs YHCTHIM, a BCErAa COAEPIKHT
NIOCTOPOHHHe BelllecTBA BCJeACTBHE sBJeHHS coocaxAeHus. Hayue-
HHIO TIPOIlecCa OCaXKJAEHHST CEPHOKHC/IOrO 6apHs MNOCBAMEHO OTpoM-
HOe KOJIHYecTBO paGoT, HO HECMOTPS Ha 3TO He HAaHAEHO OOIIHX YCJ0-
BHil OCaXJeHHs, HAIOIUX BO3MOXHOCTb MOJYYaTb YHCTHIf OCAAOK
npH ocaxJeHuu cyjbdarta 6apuss B NPHUCYTCTBHH TOCTOPOHHHX 3JIeK-
TPOJIHTOB B PacTBOPe, H3 KOTOPOro MpPOH3BOAMTCH ocaxAeHue. Ilpu
ITOM BeC OCaflKa MOXET 0KasaTbCid KAaK MeHbllie TEOPEeTHYeCKOro 3a
CYeT CooCaX<[ieHHs CyJb(aTOB MIENOYHBIX META/VIOB H KaJblHs, TaK
i 60Jiblle — 32 CYET COOCaX<AEHHs TOCTOPOHHHX TpHMecei.
Penentypsl ocaxzieHHs, pekoMeHAyeMmble Da3NHYHEIMH ABTOPAMH
JJs TeX HJH HHHIX YCJIOBHH, OCHOBAaHH MO CYIlECTBY Ha KOMIIeHca-
UHii B3aHMHO TIPOTHBOTOJIOXHBEIX OLIMGOK M CBelleHHRt aareGpanue-
CKO#f CyMMBI OIIHGOK A0 MHHHMyMma. CieflyeT, OAHAKO, OTMETHTb, YTO
npu aHanuse OOHYHHIX, C1a6o MHHepaJH30BAHHHX BOJ OIIHGKH, 06-

YC/IOBJIEHHBIE HETOYHOCTBIO BecoBoro ompefenenus SOy, He BeJHKH

H He HMeloT OOHYHO MPAKTHYECKOTO 3HAYEHHS.

§ 153. Cornacho T'OCT 4389—48 omnpeaeneHue copepkaHus
cyJbtaT-HOHa BeCOBBIM MeETOJAOM MPOH3BOAMTCH CJeAyiomuM obpa-
30M.

100 unu 150 ma uccaenyeMoit BOAH, B 3aBUCHMOCTH OT KoJHYe-
CTBa Cy/ib(aToB, NOAKHCAHTD CONAHON KHCAOTOH (3 MA CONSTHOM KHC-
jgotel 1:1 Ha 100 M2 uccaegyemoit BogH) H yNApUTh B CTaKaHe JO
50 ma. JaTb OTCTOATBCA B TeueHHe 3 4acoB U OT(PHUIBLTPOBATH BHIIAB-
IlIHe XJIONbsi TYMaTOB H redig KpeMHeKuci1oTH. Ocaflok Ha ¢uiabtpe
MPOMBITL JeCTH/JIHPOBAHHOH BOJAOH, MOAKHCAEHHOH COJMsgHON KHCJO-
TOH, NpHCOeAHHsA NPOMBIBHBEIE BOAW K (uabTpaty. CMech ¢uabTpara
H NPOMBIBHBIX BOJ YNapHTb A0 50 #4 H B KHNsHA PacTBOP NMPHJHTD
no KaniasM 5% -HHH pacTBOp XJOPHCTOrO GapHs, MPeABaPHTENbHO Ha-
rpethiiit 1o 70—80°. IlpuiuBaHue xJaopucTOro Gapusi 3aKOHYHTBH
nocjie TOro, Kak NPOH3OHAET MOJIHOE OCa)<AeHWe CyJab(aToB, NPH KO-
TOPOM B OTCTOEHHOM pacTBope He HO/KHA 0Opa3oBBIBATbCH MYTb
npu npu6Gaeienund 1—2 kaneab 59%-Horo pacrBopa XJOpPHCTOro 6a-
pus. Ilpu 3ToM B pacTBOpe JO/MKeH GHITh HEKOTOPHIl H3OLITOK XJIOpH-
croro 6apus (npu Zo6aBJeHHH K B3ATON M3 CTaKaHa Kallie OTCTOeH-
Horo pactBopa xamau 0,1-H. pacTBOpa cepHOil KHCJIOTH AOJKHa TO-
SIBJATECA MYTb).
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Pacreop HarpeeaTh 3 yaca Ha KHNsme# BOAsHOH GaHe H 3aTeM
OCTaBHTb A0 CJEAYIOLlero AHsi MPH KOMHaTHOi#l Temmneparype. ITotom
ocafok OTQHALTPOBATL Yepes MJIOTHHIA (PHABTP, NMPOMHEITH ropsiveil
JeCTH/VIHPOBAHHOH BOMOH 10 OTPHUATE]bLHOH PeaklHH Ha XJIOp-HOH,
BBICYILUHTb, TPOKAJIHTL A0 MOCTOSHHOIO BeCa W B3BECHTb. BHYHCAHTD
KOHIIeHTpaluio cy/bdar-HoHa X B uccaenyemoil Boge no gopmyde

X = 0,4115-‘9-1000 ,

rae 0,4115 —xosadpuunent aasa nepecuera Beca BaSO, Ha cyus-
¢dar-uou;
Q— HafigeHHBIl BEC OCagKa CEPHOKHCJOro Gapus;
V —o6bem Boabl, B3ATHIH MJsi ONpeieJ€HHs, B M.

§ 154. [IpyHnun HOAOMETPHYECKOTO MeTOAA ONpe-
KejdeHuna cyiabdpat-HOHa ¢ XPOMOBOKHCJABM 6a-
puem sakiaouaercs B ciaeayiouem. K uccreayemoit Boge mpu6a-
BJSIOT CyXOro XpOMOBOKHCIOrO 6apHust H CoNsHOill KucyioTsi. [1pu atom
xpomoBokHc/bli Gapuii pacreopsiercs. Houn SO, comepxawuecs B
BOJ€, CBA3LIBAIOT KBHBAaJEHTHOE KOJIHYeCTBO HOHOB Ba'® W oca-
XKAAIOTCA B BHAE CEPHOKHCJIOro Gapus. 3aTeM pacTBop HefTpaJjiu-
3YIOT aMMHaKOM H OCTaBLiHeCS B PacTBOpPe HOHHI 6apHs CHOBa BHI-
NafaioT B 0CAaJ0K B BHAE XPOMOBOKHCJAOrO Gapusa. B pesynbrare aTHX
peakuuii B pactBope ocraHyrcs HOHH CrO’ B KoludYecTBe, 9KBHMBa-
JeHTHOM HMeBluMcH B Bofe uWoHaM SO) . Hror stux peakuuit

MOXHO BHIPAa3HTb OIHHM YpPaBHEHHeM
' BaCrO,—+ SO} = BaSO, 4 CrOy.

Janee ocaloK, cOCTOAMHHA H3 CMECH CEPHOKHC/IOTO H XPOMOBO-
KHcJaoro Gapusi, OTGHILTPOBHIBAIOT, K (PUABTPATy NpHOABASAIOT HOAH-
CTHIi KaJHii ¥ BBHIJENHBUIMiCA MPH 3TOM HOM THTPYIOT THIOCYJIb-
¢uroMm:

2CrO3+ 8H +6J'=2Cr  + 3Ja+4H,0;
Ja+ 25:05=2J" + S:05.
IMo pacxoay rumocyib¢HTa BHYHCHSIOT cofepxaHue SO, B uc-

cienyemoit Boze. .
CorJlacHO MpPHBEAEHHBIM BHILIE YPAaBHEHHIM 3KBHBAJEHTHHIl Bec
SO; momKeH ObITH MPHHAT NPH BBIYHCJIEHUH DABHHIM OAHOH TPETH

HOHHOTO Beca, T. e. %'gbb = 32,022.

§ 155. TTo FOCT 4339—48 npeaycMaTpHBaeTCs CACAYIOLIHA XOL
onpenesieHus cyJbdar-HoHa.

OTMepuTh B KOHHYECKYIO K016y 200 ma ucciienyeMoil BOAB H Ha-
rpetb ee fo Kunenus. Jo6aeutb 0,5 2 CyXoro XpOMOBOKHCJ/IOrO Gapus
u 1 ma 2,5-H. pactBopa . consiHOft KHCJIOTH. KHUMATHTD KHAKOCTDb
3—4 muH., npHYeM JOJKHA MNOABHTbCA Oypast OKpacka.
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CHATb KO0AOGy ¢ RarpeBaTeJbHOro NpHGOpa, HeATPaANH30BATH
XKUAKOCTb 5%-HEIM PacTBOPOM aMMHaKa, NPHGARAAA ero MO KamnjasaMm
JO .JKEJITO-3JIEHOr0 OKpalllHBaHHA COAepXKHMoro koa6u. Peakumio
JOBECTH 3aTeM O HeATpaJbHON W/IH OuyeHb CllaGo mienouHoil (npoGa
JlakMycoBoii OyMaXxkoil); OCTyAHTb A0 TeMnepaTypm 15° M cHoBa
NpOBEpHTb peaKUHio XHAKocTH. HeiiTpasibHylo cMech nepeHecTH B
MepHyl0 KO0y BMeCTHMOCTbiO 250 M4 M JOBecTH OGbeM CMecH IO
MeTKH JeCTH/UIHPOBAHHOR BOMoii, B36o/TaTh M (PUIBTPOBATL uYepes
cknagyathifi cyxofi ¢uantp. IlepByio nopuuio ¢uabTpata OTOPOCHTD,
3aTeM OTMepHTb B JBe Ko6H (c mpo6kamMHu) mo 100 ma ¢uabTpata
H J06GaBHTL B KaxAyio H3 HHX no 10 ma 10%-Horo pacrBopa Hoau-
cToro Kaaus M 5 ma 2,5-H. pacTBopa consHofi Kucjorhl. OCTaBHTH
Koa6n Ha 20 MHH. B Bolle, HMelomlelt TemnepaTypy 8—10°. Bupenns-
mufica oA THTpoBaTh 0,05-H. pacTBOpOM rHmnocy/ib¢Hura HaTpHsd, AO-
6aBnAsi TMOA KOHEW THTPOBAHHA B KauyecTBe HHJAHMKaTOpa pacCTBOp.
Kpaxmasna.

ConiepxaHue cysbdar-HoHa X B HccaedyeMoff BOJe B M2/A4 BHI¢

9HCAHTb No (opMyse
X=a-T-25-.5,

TAe a— pacXxoj runocyjbpuTa B #A4 Ha THTPOBAHHE HOH3, BHAE-
auslieroca B 100 x#z ¢uabtpara;
2,5— MHOXHTENb JJs NepecueTa pacxofa rumocyabgura Ha
Bech ¢uabTpar (250 ma);
5 — MHOXHTeZAb A nepecyeTa pe3yJbTaToB Ha 1 .2 BOAH (Tak
Kak ans onpegeneHus B3aTo 200 44 uccieryeMoil BOARI);
T=wn-32,022— turp runocyibdura no SOT;
H— HOPMAJIbHOCTb THNOCYJIbpHTA.
Mpumenanus
1. Ilpu conepkauun B Bofe Gosmee 250 m2/4 HoOHa SO aas onpefieeHHs

HYXkHO #au Gpatb He 200 M4 wiccneZyeMOd BOAH, a COOTBETCTBEHHO MeHbIUHH
oGbeM (50—100 M2) B mepen onpesenenneM pa3’GaBAATb AeCTHLIUPOBAHHON
Bofofi Mpubausutencho Ao 200 M2, Mau XKe NpeABAPHTeNbHO Pa3GaBAATL HCC/e-
AyeMmylo BOAYy AECTHMIHPOBAHHOH BOAOH B MepHOA KonGe C TaKMM pacieToM,
uTo6kt B 200 ms pas3Gasneumwoli BOAM cOfepanoch He Goaee 50 m2 SO.”. Ilpu
OYeHb Manmx coflepxkamuax SO’ B Bofie, Ha06OPOT, HyXKHO 6paTb Ajs onpele-
aesus 400—500 ma wiocnefyeMoRt BOAHM ¢ NOCKe NOAKUC/AEHHA COMSAHON KHCJAOTOH
CKOHLEHTPUPOBATL NpHGAU3HTeAbHO A0 200 ma. Bo Becex a™iX cayuasx npu Bhi-
QUCIEHUH Pe3yNbTAaTOB HYXKHO Y4YeCTh B3ATHH AAA ompefejeHds o6beM BOAW HAM
Ke KPaTHOCTb pa3GaBaeHus. g npHBefeHHWOH Buile GOpMyNe AAA BHYHCAEHHSA
cogepkammus SO/ BMeCro MHOXWUTens 5 GylAeT COOTBETCTBEHHO APYTOA MHOXH-
Tedb.

2. Tlpn 3HAWMTeNbHON OKHC/IAEMOCTH BONM HAM TIpM 3aMETHOM COREPKAHUH
oxucnrenefi Fe'**, NOy’ B pesyabTaTn OfpefieeHUS HYXKHO BHOCHTL NONPABKY.
MonpaBKy nony4aloT Ha OCHOBaHHH CIEUHAJLHOFG ONLITA. DTOT ONMT MPOBO-
AuTcsl COBEPIIEHHO TaK Xe, Kak H onpenefeHHe CoAepXauusd CyandaT-HOHa,
HO BMEeCTO XPOMOBOKHCAOTO Gapusi Gepercd THTPOBAHHWA PAacTBOP ABYXPOMOBO-
kmcnoro Kanus. IMonpaska MoxeT OGWTb KaK co 3HAKOM IIIOC, TaK H CO 3HaKOM
MUHYC.

3. Ompeflenerme colepauus CYAbaTOB ONMHCAHHHIM METOAOM MOXeT Hpo-
U3BOAMTBCA (€3 AaHANUTHYECKHX BeCOB, HO NO/MKHH OWTb 3apaHee 3aroToBJieHH
HaBeOKM NIBYXPOMOBOKHMCIOro KaduA (unau ¢HKcaHalbl) ANA yCTAHOBKH M Npo-
BEepKH THTpa pacTBOpa THNOCYJAb(HTA.
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§ 156. OnpeneneHuecoaepxaHuscyabodpar-uona
(SO;) npunoMomuaabopaTopuu PesHuKOBa o6beM-

HBIM MeTOOM MpHUMeHsieTcst NpH cofiepxkanuu B Bofe SO, Gosee

80—90 m2/2. OnpenenieHue Npou3BOAMTCH B TOH Ke mpobe, B KOTo-
poii onpenensyach obmas xecrkoctb (cM. § 127). B pacteop mocae
onpezeneHuss obniefl kKeCTKOCTH npubapuTb nHneTkod 5 ma 0,1-H.
pacTBopa XJopHCTOro 6apus u yepe3 2—3 MHH., B TeueHHe KOTOPHX
Kosn6a fo/mKHA ObITh 3aKphHITa NMPOGKOiH, THTPOBATh PAcTBOPOM MaJb-
MuTaTa (CTeapara) KaJjHs 10 Kamje NPH NOCTOSTHHOM MNOMeIiHBAHHH
0 MosABJMEHHS APKOH Po30Boil okpackH. Eciu posoBas okpacka mo-
ABAAeTca nocje ao6asneHus Bcero aumb 0,1—0,3 me pacTBopa nanb-
MHTaTa (CTeapaTa), THTPOBaHHe NMpPepBaTh, KOGABHTb K PACTBOPY emie
5 ma 0,1-H. pacTBOpa XJopHCTOro Gapus H uepes 2—3 MHH. NPOAOTI-
XaTh THTpoBaHHe. Eciu ¥ B 3TOM Clyyae pO3OBas OKpacka BO3HH-
Kaer mocjie J06aB/ieHusi TAKOTO JKe MaJioro KOJIHYeCTBa MajibMHTaTa
(cTeapata), To ofnipesesneHHe CleAyer NOBTOPHTD, NIpHUEM fepen ofnpe-
ZeneHueM cofepxanud SO, HccaenyeMylo BOAY ClelyeT NpefBapH-
TeJbHO, pa36aBuTh B MEPHOH KOJ16e JeCTH/IHPOBaHHO# Bofoi. B sroM
cayyae 100 sz pa3baBneHHOl BOABI HYXXHO MpeABAPHTENBHO OTTHTPO-
BaTb MaJbMHUTAaTOM (CTe€apaToM) KajaHs TaK XKe, KaK NpH onpexaefe-
HHH o0miell KectkoctH (cM. § 125 u § 127), a 3aTeM nocTynaTh,
KaK YKa3aHO BHIlle.

ConepxaHue cynbdar-HoHa B Bofie X B M2/ BRIYHCAHTL MO op-
MyJe

X = (bny anz‘ 48 . 1000 ,
rape b— o6niuil 06beM R06aBAeHHOrO PacTBOpa XJOpHCToro Gapus;
M, —HOPMaJIbHOCTL PACTBOPa XJIOpPHCTOro 6apus;
a—o6muil o6beM pacTBopa najbMHTATa (creapara) KaJjus,
H3pacXoJOBAaHHOrO HA THTPOBaHHeE;
¥ — HOPMaJILHOCTb PaCTBOpA MajbMuTATa (CTeapaTa) Kaausd,
A p3aTHiil A1a onpejgeseHusi XKeCTKOCTH (a CJenoBaTeJibHO H

7, o
aaa onpenenenuss SO,) o6bem HcCiaenyeMOil BOAH.

NMpumeuanme. Ecm onpegenemme cofepkawna SO’ npoussofmioch
C TNpeaBapHTeNbHLIM pasGaBiieHneM HCCAEAYeMOH BOINW, TO NpH BHYHCIEHHR
PesyAbTaTOB HEOGXOAHMO Yd4ecTb KpaTHOCTh Ppa3GaBieHHA.

§ 157. HedpenomerpuaecKHit MeTONA NPUMEHseTCI MNpH
coaepKaHuM B Hccaenyemoil Bode cy/bdar-noda menee 80—90 mz/a.
B MyTHOMepHYI0O NMPOGHPKY HaJHTb HCCleayeMylio BOAY A0 OTMeTKH
100 sz, npuGaeuthb 5 Kanenb 10Y%-Horo pacreopa xJopucroro 6apus
M NepeMellaTh PacTBOP C MOMOIIBIO INapHKa-Mewandkn. Yepes 5—
6 muH. HedperomerpupoBats (cM. § 100).

a) Eciu comepxanHue SO, MeHblle 25 M2/4, pPHCYHOK Ha JHe
npo6upku Gyner BuaeH. B saToM cayyae cienyer CpaBHHBAaTb WHTEH-
CHBHOCTb MOJIyYeHHOTO MOMYTHEHHs C HedelOMeTpHYecKOH IMIKaJof.
CpaBHeHHe NPOH3BOAUTL CJeAyIOMUM 006pasoM.
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Bo BTOpyl0 MYTHOMepHYIO NpoGHDPKY (HAXOAAMIYIOCH B JIPYroM
ruesfic KOMNapaTtopa) HajJHTb TOXKE€ HCNHITYEMYIO BOAY HO BBHICOTH
100 mx. Ha 3Ty BTOpYyI0 NMpOGUPKY HAJNOXKHTb WIKaNy-CBEeTO(HABLTP
H noAo6paTb Ha Heil 3TaNOH, COOTBETCTBYIOMIHIl O6pa3oBapileics
MYTH.

6) Ecau comepxanne SO} Gonee 25 m2/a, T0 PHCYHOK Ha JHe
npo6HpPKH He TNpocBeynBaer. B 3toM cllyyae HedenomerpupoBaTth
o6uiaHbiM nyteM. Conepxanne SOy onpeaeauTsb, NoJb3ysch Tabu. 26.

B) Ecan npu HedenomerpupoBaHuH BHCOTa CTON6A KHAKOCTH B
npoGupKe moayyaercs MeHee 32 MM, ONpeReJaHTb comepxanue SO
O6beMHHM MNYTeM, KaK ONHCAHO BHILLE,

Ta6aunua 26
Tabanta Ans onpelleneHHa cyapdart-HoHa (SOZ) no MyTHOMepy
Bucota croaGa - Buicora croat6a ”
XKHAKOCTH NO Coaepxanue SO, KUAKOCTH NO Cogepxanne SO,
MyTHOMEpY B M2[A MyTHOMEDY B M2[A
B MM B MM
140 20 45 55
120 22,5 41 60
100 25 37 65
95 27,5 35 70
85 30 33 75
75 35 32 80
65 40 31 85
50 50

§ 158. OpUeHTHPOBOYHOE NMpeACTaBJeHHEe O CO-
Aepxauuu SO/ B uccaegyemofl Boxe JHaeT Xapakrep
ocajixa, o6pasyionierocss npyu npuGasjieHUH K BOAE PacTBOpPa XJOPH-
croro Gapusa. K 5 ms uccnenyemoil Bogn npu6aBuTh B NpoGHpKe
3 kamu consHoit kucyotel 1:1 u 10—I15 kaneab 2,5%-Horo pac-
TBOpa XJopucroro 6apus. Ilo o6pasoBaBiueMycs OCafKy OLEHHTb CO-
nepxanue SO, B HcClesyeMoii Bofie, Moab3ysich Tabn. 27.

Ta6bauga 27
Onpenenerine coaepxanta cyabdat-uona Nno xapakTepy ocajika
U4
Xapaktep ocanka Conepxkanue SO,
B M2[4
Cnabas MyTb, NOABAAOIASACA 9ePe3 HECKOAbKO MHHYT . . 1—10
Cnabast MyTb, NOABAAOWASCA CPA3Y . « - = « « « « & -« 10—100
CHABHA MYTB © v . v 4 v 4 0 v o = o o o o o o o o o 100—500
Ocalok, KOTOPHIl GHCTPO ocakAaeTcsd Ha AHO NPOGUPKH Boxaee 500

119



XXI1V. ONPEAEJNEHHUE COLEP)XAHHWSA )XEJIE3A

§ 159. He cymecTByeT MeTONOB AJsi KOJHYECTBEHHOrO omnpesee-
uHus BceX (opM, B BHJAE KOTOPHX MOXET NPHCYTCTBOBaTb Keje3o B
NpupoAuHX BoAax. MmMeiomnecs MeToAB MO3BOVIAIOT ONpEAENATb
TOJIbKO OOflliee coepKaHHe 3aKHCHOrO (ABYXBaJIGHTHOTO) XKeJjesa H
oflliee COfepiKaHHe OKHCHOTO (TpeXBasieHTHoro) xxeiesa. HamGosee
pacnpoCcTpaHeHHHIM MeTOAOM oOfpeJeieHHs ABAAETCA KOJOPHMeTpH-
YecKHAi MeToX C pPOoAaHHcTHIM aMMoHHeM. OH OCHOBaH Ha TOM, YTO
POAAHUCTHIT aMMOHHI HaeT C HOHAMH TPeXBaJIeHTHOTO XKeJe3a Kpac-
HOe OKpalluBaHHe B pe3y/bTaTe 06pa3oBaHHA POJAHOBOrO XKeJesa:

Fe'” 4 3CNS’=Fe(CNS),
MM KOMIWIEKCHHX HOHOB, HampHMep:
Fe™ + 6CNS’=[Fe(CNS)]”.

OnpenensioT 06LYHO OTAENBHO OKHCHOE XKeJle30 H ofllee cofepxa-
HHe XKesesa. Jlaa onpejeneHus OOIIero CofepKaHHA JBYXBaJieHTHOE
KeJie30 NpeABapHTeIbHO OKHCJISMIOT A0 TPeXBaJleHTHOro. JiByxBaJieHT-
HOe JKeJe30 BHIYHC/AIOT 110 PA3HOCTH MeXIy OOLIHM COAEepKaHHEM
xKejle3a M colepkKaHHeM TPeXBaJIeHTHOTO xKeJe3a.

§ 160. [Ipn onpeneneHnn obnero colepXaHHA
XKeJe3a NpeABapHTE/IbHO MPOH3BOAHTCA KaueCTBEHHOE ONpoGOBa-
HHe BOAH Ha coJep:KaHue kKeje3a ¢ NpHOAHKeHHOHl Konu4yecTBEHHOM
oneHkoil. Eciu obniee cogepkanune xejesa He mpeBuniaeT 2 mM2/a, TO
Aasa onpeleneHus caeayer B3ath 100 ma uccaepyemofi BoAn B mep-
Hyto KonlGy o6bemom Ha 100 ma. B apyryio Takyio xe Koaby orme-
pUTb Takoili 00beM CTaHJAPTHOTO pacTBopa kKese3a (1 mA COdepKHT
0,1 #2 Fe'""), B KOTOpDOM COAEPXHTCA NMPHMEPHO CTOJBLKO Ke XKe-
Jae3a, ckoabko B 100 ma uccnenyemoit BOAB, H AOJIHTH KOAOYy 10
YepTH JEeCTHJIHPOBAHHOH BOJOH. B 06e kon6ul mpu6aBuTh No 2 MA
KOHLEHTPHPOBAHHONR CO/SIHOH KHCJIOTH, 10 HECKOAbKO KPHCTaN10B
nepcysabdata ammonusa WiaH no 10 kanmeabp 3%-Ho#t mepekucH BOJO-
polda U coiepxkuMoe KOAGOuUEK XOpOLIO fepeMeliaTb. 3aTeM B o0e
KOJIGE B0GaBuTh 1o 2 M4 509% -HOro pacTBOpa poAaHHCTOrO aMMOHHA M
CHOBa xopowo fepeMemiatb. OKpackH MOJy4eHHBLIX PacTBOPOB CpPaB-
HUTb B KoJjopumerpe. OGbilee cojep:KaHHe XKeje3a BHUYHCIHTE f10-
t(opmyae

__hy-a-0,1-10
X= %
rae X —o6ulee cogepxaHue Xxejesa B HCCeAyeMoOl Boae B #M2[1;
h,— BHICOTA CTAaHJZAPTHOT'C PacTBOPa;
h, — BHICOTA HCOLITYEMOTO PacTBOPa; A
a— o00beM CTaHJapPTHOrO PacTBOpa KeJje3a B MA.

Ecau ofulee conepxaHHe Kejdesa B HcCleayeMoii Boje Oonee
2 me/a, TO nAs onpeleieHusl HYXHO B3aATb He 100 ma, a cooTBer-
CTBEHHO MeHblIlIHil 06beM HcClledyeMoR BOAB U pa3baBuTb AeCTHAIH-:
poBaHHO# BoAoR Ao 100 ma. PasbaBneHue yyecTb NMpH BHIYHCIIEHHH
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CoZep)KauHs JKese3a: BMecTo MHOXuTeNdss 10 B mpuBejeHHON BHIE
¢opMysie GyaeT, COOTBETCTBEHHO, APYrofl MHOXHTENb.

§ 161. ConepxaHue B BOfle OKHCHOT O X eJe3a OnpeAenarsb
TaK Ke, Kak H ofllee colep:KaHHe, 32 HCKIOUenHeM JOGaBKH INep-
cyabdata amMouusi (MJAH NMepeKHCH BOXOPOAA) K HCHLITYyeMO#l Boje
H K cTaHAapTHomy pacTteopy. CpaBHeHHe NMOJIy4eHHBIX OKPAcCOK Mpo-
H3BOJMTb B 3TOM CJy4ae c/leayeT TOTUAC XKe M0 X0GaBJAeHHH PeaKTH-
BOB, TaK KaK WHTEHCHBHOCTb OKDACKH HCCJelyemoil BOAB MOXKeT
3jech OBICTPO MeHATbcs.

§ 162. Onpenenenne Xenesa Kak ABYX, TaK ¥
TPEeXBaJeHTHOTrO0O MOXHO NPOH3BOAHTDL MNPH MO-
MoumwHn Nabopatopuu Pesnnkona.

Odns onpelenenuns cogepxaunua Fe'" nanutp B mpo-
6upKy HcCiellyeMylo BOAy JO MeTKH 5 M, NMPuGAaBHTb HA KOHYHKe
CTEKJITHHONA JIOMAaTOYKH KHCJAOro cepHokucioro kaaua (KHSO,) u
CTONbKO ke Kpacuoit KpoesHoit conu Ki[Fe(CN)e). PactBop B360J-
TaTb H KOJOPHMeTpHPOBaTb, paccMaTpuBas NpoGHPKY COOKY H cpas-
HUBAass OKPAaCKy C OKpPacKoil CBeTO(HJILTPOB COOTBETCTBYIOLieil
wkansl. Ecau comepxkanie 3akucHOro Kejesa B Boje MeHee 2 M2/a
(kpaiiHuii 3Ta/IOH LIKa/H), TO €ro cojepXaHue ONpeleNHTh CIEAyIo-
mum obpasom. K HOBo# npoGe npu6aBuTh HECKOJIbKO KPYMHHOK Hep-
cyabdara Kanus KoS:0s (npu atom Fe'* okucaurcs mo Fe' ") u npo-
H3BOAUTDL olpefielieHHe MO cnocoly, onucaHHomy Huxe (§ 163) mns
onpeesieunl OKHCHOrO keje3a. Takum oGpasom Gyler ompeaeneHo
oflee KONHIecTBO Keyesa. Uro6ul HaillTH KoJnyecTBO HOHOB Fe'', u3
MOJY4eHHOro pe3ynbTaTa HYXKHO BHUeCTb KoauyecTso Fe''°, onpepe-
nexnHoe mo § 163.

§163. Nas onpenenenus conepxanusa Fe" wuccae-
JAyeMyio BOAY HaJHTb B MPOOHPKY MO METKH 5 M4, NPHOABHTb HAa KOH-
YHKe CTeKJISHUON JIONATOUKH KHCJIOTO CEPHOKHCIOrO KaJids #H CTOJbKO
ke popanucroro Kaaus (KCNS). Pactsop B3Goarath H uepes 3 muH.
KOJIOPHMETPHPOBAaTh, PACCMATPHBAs COAEPXKHMOe NPOGHPKH CBepxy..
Ec/in OKpacka XHIKOCTH OKAXKETCs) HHTEHCHBHee CAMOro sIpKOro 3Ta-
JIOHa CTaHAAPTHOM LUKaJel, paCTBOP KOJIOPHMETPHPYIOT, PAcCMATpH-
Bas cOAepKHMoOe npoGupKH cOOKy. B aTuX cayyasx nonydeHHmuft pe-
3Y/IETAT HYXHO YTPOHTb.

§ 164. OpuenTupoBOUHOe onpenenentne obuero
cojepXauud KeJe3a MNPOH3BOAAT cjedyouuM oO6pasoM.
K 10 x2 uccnenyemoit Boasl B npobupke Npu6aBuTh 2—3 KamjiH Kou-
IEeHTPHPOBAHHON COJSAHOH KHCJOTHL M HECKOJIbKO KPHCTAJNJIOB Iep-
cynbdata Kanus und nepcyibdara ammoHust (NH.)2S:0s uam xe
1—2 kannu 3%-Hoit mepeKHcH BOAOPOJAA M CMechb B36OJITaTh. 3aTeM
n06aButb 0,2 m2 50%-Horo pacrsopa POAAHMCTOTO AMMOHMA U CHOB2
cMechb B36oatath. [0 WHTEHCHBMOCTH TOJYYEHHOrO OKpALIMBAHHA
onpefeNuTb MpHMepHOe COMAepXKaHHe 2Kejesa, MoJb3ysch Taba. 28.

TToAb3ysch Ta6a. 28, MOXHO ONpEeAeNHTb, KpoMe OOLWEro coaep-
JKaHUA XKeJe3a, OTASNbHO cOJepKaHue Kejae3a okucHoro. [Ipu onpe-
ZleIeHHH CoJiepXKaHHsi OKHCHOTO 2Kejie3a MOCTyNaTh TaK e, KakK ¥
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Ta6aunga 28

OnpeneneHHe coflepkaHHs }eae3a N0 OKPaAmMHBAHHIO BOAB
¢ POAAHHCTHIM AMMOHHEM

Lier pacTBOpa (NpH PacCMaTPHBAHWHM CBEPXY BHH3) Conepzzaﬁ:a;; ﬂmeneaa
OKpalMBaHHA HET . . . . . . . « . « ¢ « o o« . ... Menswe 0,05
ExBa 3aMeTHblil keATOBaTO-pO30BaTHIl . . . . . . . . . 0,05—9,1
Chaabblii wenToBaTo-po30BaThli . . . . . . . . . . .. 0,1—0,5
XeatoBaro-po3oBarhlil . . . . . . . ... ... ... 0,5—1,0
Xeatosaro-kpacumii . . . . . . ... ... L. ... 1,0—2,0
KPaCHBIA & o 5 w5 5% w ¢ 2 ¢ © ¢ 5% m% & o & & @ Boaee 2

NpH onpele/ieHdH OOLIero ColepXXaHHA XKeae3a, HO TOJBKO He TpH-
6aBJIATE OKHCJHTeNb (Iepeyin(aT aMMOHHsSI HJH MepeKHch BOAO-
poxaa).

NMpumevanne Ilpn cosepxaruu Kenesa B wccaefyeModi Boje Godee
2 M2/~ BORY HYKHO COOTBETCTBEHHO Pas6aBHTb AeCTHI/MPOBAHHOA BONOA, a 3aTeM

NOCTYNHTb, KaK yKa3aHO emme, IlomyueHunii npu onpejeieHwH pe3yAbTaT HYWKHO
B 3TOM CIydYae YMHOXMTb Ha KO3ddunuenr pasbasienmus.

XXV. ONPEAEJIEHHE COOEP)XAHHA AMMHAKA

§ 165. Merox onpenenennss aMMHaka u HOHOoB NH, ocHoBaH Ha

ToM, uro peaktuB Heccnepa Ko [Hgl,] -+ KOH aaer ¢ ammHakoM, B
3aBHCHMOCTH OT KOHUEHTPalHH MOCNe[Hero, OKpacky OT CBeTJOXe-
roit 10 Gypoii; NpH GOJBLIIOM COREpXKaHHH aMMHaKa BHIMajaer Kpac-
HO-6VpHIA OcaJoK:

NH, - 3KOH + 2K,[HgJ,] = NH,Hg,JO + 7KJ + 2H,0.

HioHn aMmoHHs mpH JeficTBHM IIeJIOYH, copepkamiefics B peak-
‘THBE, TaKXKe I1epexoisT B aMMHaK:

NH; + OH’ — NH; + H;0.

PesyabTaTnl onpefie/iedds BHpaXaloT pasinyHo: B Bume N, B
sune NHs u B Buge NH,,

§ 166. OnpeneneHMe aMMHaKa MOXHO NMPOU3BO-
AUTb Npu noMomu na6opatopuu Peanukosa. Hccre-
fyeMyio BOLY HaJHTb B MPOGHPKY N0 METKH 5 ma, npHGaBHTH Ha
KOHYHKe CTEeKJIsIHHOM JonaTouku cerHeroBoit coau KNaC,H,Og - 4H:0,
pactBop B36osTarb H NpuGaBHTh 2—3 Kamiu peakruBa Heccaepa.
PacTeop cHOBa B360JITaTh H CIycT 3 MHH. KOJIOPHMETPHPOBATh, pac-
cMaTpuBasi COJepXKUMOe NPOGHPKH cBepXy MM cOOKy, cpaBHHBas
OKpAacKy Co cBeTO(HIBTPAMH COOTBETCTBYIOWIEH CTaHAapTHOA LNKaJIbl.
B mocneavem cayyae, NpH paccCMaTpHBAHHH COIAEPXKHMOro MPOGHPKH
c60Ky, MOJyYeHHHIH 0 WIKaJje peaysbrar yrpauBaior. Ecian oKpacka
fipH paccMarpuBaHHH cGOKY OKasajach sipye KpaifiHero sra/oHa, 3a-
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mucuiBaior peayasrat NH, > 4,5 m2/a; pesyavraThl onpesnesnenns BH-
paxaiorca B Buie NH,.

§ 167. OpreHTHPOBOUYHOE OmpeJeNeHHEe COJHep-
KaHHSA aMMHaKa NPOH3BOAHTCA cieayiomuM o6pasoM. K 10 ma
HccaieAyeMo#l BOAHW B TNpoGupke mpu6aeure 0,2—0,3 x2 509% -Horo
pacreopa CerHeToBOH COJIM (MpH GONBINOH KeCTKOCTH BOXH KOJIHYE-
CTBO NMpHOABJAAEMOrO PacTBOpPa CErHETOBOH COJIM HYXXKHO YBEJTHUHTB)
n 3areM 0,2 ma peaktnBa Heccsiepa. Ilo HHTEHCHBHOCTH MOJy4eH-
HOrO OKpaLIUBAHHA ONpele]HTh MpuMepHoe cozepxkauue NH,, nosp-
3ysacb Taba. 29.

. Ta6anua 29
Onpegeaenne conepwantss NH, no oxpamuBaHHIO BOJAE ¢ PeaKTHBOM
Hecenepa
Uset pacTsopa (NpH paccMaTpPHBAHMM CBEPXY BHM3) Cone;;x(;:;a: NH,
OKpamMBAHHA HET . « & « & ¢ o < s o o o o o o o & 0,01—0,05
CRaGoOMeRTOBATHIH . . . . . v « v v v v v 0w o v o 0,05—0,3
WearoBaThifl . . « o v o ¢ v v i e e e e e e e e 03—0,5
CBETAOWERATHIA . . . . . . ¢ v v v v v o v o v o o v s 05—1,0
HMearoth . . . . . . . . v v vt o v v e 12
Bypopato-wextmft . . . . . . .. .. ... s wm oW 2—5
Bypo-wentmii (pactsop MyTHRI) . . . . . . .. . . . Boxee 5

XXVI. ONMPEAEJIEHHE COLEP)XAHHSA
HHTPHT-HOHA (NOy)

§ 168. Han6onee nmogxoAsiniuM METOIOM OMpejesieHHs colepikKa-
Hug NO, B NpHPOAHHX BOAAX ABJIAETCH KOJOPHMETPUYECKUH MeTon
I'pucca, oTiHyalOmMuAcA GOABLION YYBCTBHTENABHOCTBIO. DTOT METOJ
OCHOBAaH Ha OOpPa30BaHHH A30KpacOK NpH B3aUMOAEHCTBHUH B KHCJOM
cpefle HUTPHT-HOHOB H apoMaTHuYecKHX aMuHOB. [Ipu onpenejenuu
TIONIB3YIOTCAA  PacTBOPOM, COMAEPKAIWMMM CYJIb(aHHAOBYIO KHCJIOTY,
o-HapTHIAMHH H YKCYCHYIO KHCJOTY (peaKkrHB Ha HHTPHUTH). IDTOT
pPacTBOp JaeT C HHTPHT-HOHAMH PO30BYIO a30KPACKY.

§ 169. Cogmepkanne HHTPHT-HOHA ONpPENEeAIOT CJEAYIOMHM 06-
pasoM. OrMeputs B HuiuHap 100 ma ucclienyeModl BOAW M Tipu6a-
BHTb 5 M4 peaKTHBAa Ha HUTPHTH. B apyro#i uuIHHAP OTMepHTHL Ompe-
JeNleHUbld 06beM paGouero CTAaHAAPTHOTO pacTBOpA, COAepXKauiero
0,01 x2 NO; B 1 ma, pa3GaBuTh HeCTHIVIMDOBAHHOH BOAOH 10
100 M2 u npu6aBHTL 5 Ma peakrHBa Ha HHUTpHTH. HyxHO 6patb
Takoii 06beM paGouero pacrBopa, YTOGH mocje pa36GaBieHus 10
100 x4 nonyuuTh pacrBop ¢ KoHueHtpauuei NO,, He OYeHb CHIBLHO
ornuyaiomefics or KouueHtpauuu NO; B HccrenyeMoli Boje; npH-
mepHoe cozepxanne NO; B HccleflyeMoil BoJe HYXHO YCTaHOBHTB
NpeJBapUTE/ILHEIM ONPOGOBAaHHEM DEaKTHBOM Ha HHTDHTHL
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Uepes 20 MHH. CpaBHHTb B KOJIOpPHMETpe OKpacKy HCCJeayeMoil
BOABl C OKpAacKoOH pacTBOpa, MOJYYEHHOrQO BO BTOPOM IHJHHIpe.
Conepxanne NOj BHYHCAHTE TO (hopmysie

__ hy-001-a-10
X= —

rae X — conepxanne NO; B HCCleayeMOH Bojle B M2/4;
h,— BEHICOTA CTAaHapPTHOrO PacTBOPa B MHAHHAPE KOAOPUMETPA;
h, — BHICOTA HCCNenyeMO# BOAM;
a—o6beM paGouero craugaprHoro pacrsopa NaNO, (B 1 ms

KoToporo coxepxurca 0,01 wuz NO,).

ITpaueuanne Konnenrpamus NOy npn onpelesennn ne Aonkua OuThb
Bume 0,3 x2/2. Ecw B nccaenyemoft Boae npeanosaraercs Gosiee BHICOKAas KOH-
nenrpamms NOy/, To nepex onpeledemiem AcciAelyeMylo BOAY HYXKHO COOTBeT-
CTBEHHO Ppa36aPHTL NeCTH/THPOBAHHOH BonoOfi, He cojepiKamefi HHTPHTOB.

§ 170. Onpenenenne copmepxanus NO, MOXHO

NPOH3BOAHTL H NMPH NOMOmMH AabopaTtopuu Pes-
HukoBa. HccreryeMyio Bory HaluTh B NPOGHPKY N0 METKH 5 mMa
H Npu6aBUTL Ha KOHYHKE CTEKJAHHON JIONAaTOYKH CyXOff DEaKkTHB Ha
HHTPHT (cMechb a-HadTHNAMHMHA, CyJAb(aHHIOBOf KWCJAOTH M BHHHO-
KaMeHHOH KHCJOTH). PacTrBop B360/TaTh H.CNYCTA 5 MHH. KOJIOpH-
METPHpPOBATh, PacCMaTpuUBaf COHEPKHMOe NPOGHPKH CBepxXy HJIH
c6oky. Ilpu paccmarpHBaHHH CGOKy pesyJ/bTaT, NOJYUEHHBII MyTeM
CpaBHEHHSI OKPACKH PacTBOpa C 3TaJOHAMH IIKAJH, HYXKHO YTPOHTb.
Ecsn oKpacka npH paccMaTpHBaHHH cOOKy OKasaJjach fipue Kpafiuero
JTasiona, 3anucaTh pesyistar NO, > 1,5 m2e/a.

§ 171. OpHeHTHPOBOUHOE OmNpeAeeHHE cOJIep-
kanua NO, B HcclenyeMOR BOzme MOXHO MPOH3BECTH NO Xapak-

Tepy OKpalUUBAaHHS BOABI NPH TpHOGABJEHHH peaKTHBA Ha HHTPHTHI,
6e3 cpaBHeHH OKpacKu ¢ OKpacKaMu CTaHJApTHHX pacTBOpPOB HJH
¢ okpackamu cBerodrabrpos. g storo k 10 ma HccleayveMoit BOAK
npu6asuth B npobGupke 0,5 xa peakruBa Fpucca u uepes 20 MuH.
Ha6aI01aTh CBEpXY BHW3 OKpacKy mosiyueHHoro pacrsopa. [lpumep-
Hoe copepxkanne NO, B HCCiefyeMOH BoJe ONpelesslioT, NOMb3YACH
taba. 30.
Ta6anya 30
OnpefeneliHe cofepaHHs NOQ N0 OKPAMHBaHHIO BOXH
¢ peakTHBOM I'pHCca

4
Llser pacrBopa Conepanne NO,
B M2/a
Enpa 3ameTHO€ pO30BO€ OKpalHBanHe . . . Menee 0,1
Cra6opososBmil . % . . . . . . ... ... 0,01—0,1
PosoBmil . . . ... ... ... ... 0,1—0,2
flpkoposoBBit . . . . . .. ... ... 0,2—0,5
Kpacumit . . . .. ... .... A Boaee 0,5
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XXVIl. ONMPEAEJNEHHE COOEP)XAHUA
HHUTPAT-HOHA (NOy)

§ 172. TOCT 4192—48 ycranasnuBaer ABa MeTOAa ONpefeNeHHs
coftepkannd NO, B BOfie X03AACTBEHHO-THTBEBOTO H MPOMHILLIEH-
HOro BOZOCHAGKeHHS.

1. KoropumerpHUYeckOe onpeneseHve ¢ aude-
HONCYynAbPOKHCAOTOMH, OCHOBaHHOe Ha TOM, YTO AH(eHOH-
Cy/bOKHC/IOTA TepeBOAUTCH HHTPAT-HOHAMH B HHTPOMpPOH3BOMHLIE
tPenosna, obpasyioilHe CO LICJOYAMH COeflHHEHHsl, OKpallleHHhie B
IKeJITH IBET.

2. YCKOpeHHBRIE KOJOpPHMETPHUYECKHA MerToOn
onpenejeHUss ¢ CAaJHUHJIOBOHR KHCJAOTOH. Iror me-
TOM OCHOBAH Ha peaKUHH MeXAYy CajJHIHJIOBOH KHC/JIOTOH M HHTpAT-
HoHamy ¢ 00pa3oBaHHEM HHUTPONPOH3BOAHBIX (peHOJsa, KOTOphie 0Gpa-
3yIOT CO LeJIOYaMH COeRHHeHUs, OKpauleHHule B KenTtuli nper. ITe-
pen TpOH3BOACTBOM OMpellesieHHsi CONepXKaHHA HHTPAT-HOHOB HcClle-
AyeMass BOfA AOJKHA OHITH COOTBETCTBYIOIIHM OOpPasOM MOATOTOB-
JeHa. IlogroroBka sakrJjioyaercs B CJAEAYIOLIEM:

a) ecaH BOAA OKpallleHa, TO K Hefl 106aBASAIOT FHAPOOKHCH aJsio-
MHHUS H3 pacvera 0,1 2 ruzpookucu Ha 100 m2 BOgH, B36aJITHBAIOT
H OTCTAHBAIOT OCafOK B TEYeHHe 2 YacOB;
~ 6) npu KecTkocTH BOAH Gostee 0,7 m2-3xs/a, HO MeHee 3,56 me-
9Ke[2, a TaKKe TPH COfEpKaHUH Kese3a Gonee 0,5 M2/a unu cBOGOA-
HO#l YTJIEKHCIOTH GONee 5 mM2/a B npo6y BOAbI MpH OmpexeNeHHH R0~
Gasagercs 8—10 kamean 30-HOTO pacTBOpa CerHETOBOM: COJIH.

Ipn xecTkOoCTH BOAH Goslee 3,56 m2-9K6/4 BORY HYKHO YMSATUHTD,
npubGapiisia pacrBop, coflepkaumuiz B 300 M2 JeCTUANHPOBAHHON
soasl 100 2 xasnpuuHHpoBaHHOH coanl M 50 2 emkoro Hartpa. Iror
pacrBop npu6aBisierca M3 pacyera 2 Ma Ha 100 ma Hccnepyemoit
Boabl. OGpasyiomeMyca ocafiky RalOT OTCTAHBAThCA B TeyeHHe 2 ya-
coB. Ilpu HeGONBWIONA LBETHOCTH BOAB BMECTO ee OGeciiBeYHBAHH:
MOXHO BECTH KOJIOpHMETpPHpOBaHHe C KOMMeEHCauHell LBeTHOCTH.

§ 173. Onpenenenrne BHINOJHAETCA CAEAYIOUIHM
o6pa3oM. OrMepurb cneuHaibHO#l nunerkoi 1 ma ucciexyemofi
BORH B (hapdopoBylo 9amKy H BHNApHTh JOCYyXa, He AONycKas Npo-
Kanuanusa (npu pH nuxke 7,0 Bogay RyXHO nommenoynts xo pH
7,5 — 8,4). Mo oxnaxAEHHH K CYXOMY OCTaTKy MpH6aBHTh 3 Kamau
10%-Horo cmHpTOBOrO pacTBOpa CAJHLUHJIOBOH KHCHOTH H 0,5 ma
KOHIEHTPHPOBAHHOH cepHOB KUCJHOTH. CyxOfi OCTaTOK THIATEABHO
pacrepeTh ¢ NpHGaBJeHHEIMH peakTHBaAMH NpPH NOMOWIH CTeKJIAHHON
NaNoYKHy MO BCell MOBEPXHOCTH BHINAPEHHOTO OCTaTKa, KakK Mo AHY,
TaK H IO creHkaM 4Yauikd. Ilociie 5-MHHYTHOro CTOSIHHS NpHGaBHTH
5 Ma necTuanupoBaHHol Boaw H 3 ma 30Y%-Horo pacreopa eaxoro
#Hatpa. CoflepKHMOe YalKH XOpOWIO TepeMelllaTh, 3aTEM NepeNHTb
B TPOGHPKY ¢ MeTko#l Ha 10 M., mocie 4yero ROJNHTb JO MeTKH Xe-
CTH/VIHPOBAHHOH BOAOH, BTOPHYHO XOpOUIO MepeMeulaTh, MNOJyuYeH-
HYIO OKPacKy CPaBHHTb C ITAJIOHAMH JKHAKOH IIKAJIHL.
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§ 174. Onpenenenne NO, npn nmomomu na6opa-
TOpHH Pe3HHKOBa NMPOH3BOAKTCH TONLKO NpH OrcyTcTBHH NO,
B Hccaeayemot Boge. Jaist oTkpuitHss NOY kK 5 M2 BOAH B TpoSHpKe
NpHUGABHTL Ha KOHUHKe cTeKIAHHONW Jonatouku KHSO, (ans nox-
KHC/IeHHs) H HeCKOJIbKO KYCOYKOB METaNIHYECKOro LHHKA; MPOGHPKY
ocraeaaioT Ha 10—15 mud. Tlpu sTOM a3oTHAs KHC/IOTa, echl OHa
DPHCYTCTBYeT B HCCJlefyeMO#l BOfe, BOCCTaHABJIHBAaeTCA OO a3OTH-
croii. Uepes 10—15 MHH. npHGaBAAIOT CyXOH peaKTHB Ha HUTPHTH
(cM. § 170). TlosBreHye poO30OBOrQ OKpAUIMBAHHA CBHIETENbCTBYET
o Hanuund NO, B nccienyemofi Bofe. ITOMHITKH HCNO/NB3OBaTh 3TOT
MeTon AJisi KOJIHYeCTBeHHOro ompenenennss NO, He RaqH ynOBJETBO-
PHTeNbHEIX Pe3yJbTaToOB, TaK KaK KOJIHYeCTBEHHOro mepesosa NO, B
NO; He NMPOHCXORHT: BOCCTaHOBJEHHEe CPasy WAeT AaJbiile, BILIOTb
10 aMMHaKa.

KonnuecrsenHoe omnpefejerne NO;-HOHa TNPOH3BOAMTCA IyTeM
BoccraHoBnenHss NOg-HOHAa B aMMHak ¢ TnoMoupio cnasa JeBapaa

B wIeN0YHOH cpefe. ITosyueHuli aMMHaK neperoHsior B TNPHEMHHK
¢ 0,1-n. conaHoli Kucjoroii. ITo OKOHuaHHMH TNeperoHKH KOJIHYeCTBO
NOJIyYeHHOr0O aMMHaKa OTpeAesioT ¢ momoulbio peakrusa Heccriepa
H nepecunthiBalor Ha NOj-HOH, MOJB3Ysch NepecyeTHHM Ko3ddu-
uveHToM 3,44. (IompoGuocru cu. A. A. Pesunuxkosn. [loneBas
Iipsl’zé%o)xumuqecxaﬂ naGoparopuss tHna 1950 r. Huerpykums. M.,

§ 175. OpHeHTHPOBOYHOEe ONpexeseHHe coOnep-
xanus NO; npousBomar cienyioliuM o6pasom. B dapgoposyio
yaureyky otMeputb 0,5 ma HccllenyeMoii BOAH, MpHGAaBHTh HA KOH-
YyKe CTeKJSHHOH JONMAaTOUYKM OpyLHHA H OCTOPOXHHM BpameHHeM
JIOTIaTKH PaBHOMEpPHO pa3sMellaTb GpPYUHH B BOAe. 3aTeM npHOaBHTH
1 M2 KOHLEHTpHPOBAHHOH CepHOM KHCJOTH H CHOBa mnepeMellaTh
PacTBOp OCTOPOXHHIM BpauleHHeM Jonarkx. Yepes 5 MHH. (He

Gosibule) Onpefle/UTh MO OKpacke pacTBOpa NpHUMepHOe cOfepkKaHHe
NO;, nosesysce Tabn. 31.

Ta6auya 31

OnpelleneHle NpHMepHOTo coxepxanus NO; no oxpacke
BOLLI ¢ GpyUHHOM

4

Liser pactsopa Coxnepxanne NOg
B M2[a
OKPaCKH HET . « « + o = « o « o o « o & " 0,0—0,5

Caa6oposoBmit . . . . - . . . e w e 1—2
Po3oBo-opanweBolif . . . . . . . . . . .. 2—10
OpamkeBblil . + « « « « « v o 0 0. . 10—20
(3 ¥ T Boaee 20
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XXVIll. ONIPEAENEHHE CYXOro OCTATKA

§ 176. Beanunna cyxoro ocraTka XapakTepusyer o6illee comep-
KaHHe B BOJe HeleTyuHx BemiecTB. OnpelenenHe 3TOH BeNHUHHEE
HMeer GoJblIOe 3HAYeHHe AJI OGLIErO KOHTPOJI Pe3yJbTaTOB XHMH-
yeckoro adanusa (cM. § 104).

CyxXo#t OcraTOK OmpenensioT ClAexylomwuM oGpasoM. B miatHHO-
By HIH (ap¢opoByio vaiky eMmxocTeio 100—150 m.a, noBegenuyio
10 nmocTosgHHOro Beca mpH 180°, orMepuTh nHnerkod 25 ma 1Y% -uoro
pacTBopa coibl. B 3Tofi yaiulke BHIMapHTh HAa BOAAHOH GaHe BMecTe
¢ pactBopoM cofibi 100—250 mxa HccnenyeMoii Boab (B 3aBHCHMOCTH
OT MHHepaJH3alHH), 100aBjds NOCJAEJHIO MO Mepe BbiNApHBAHHSA.
OcTaToOK BBICYIUHTh A0 HOCTOSHHOTO Beca B TepMmocrare npH 180°%;
pasHHIa MeXIy ABYMs pe3yJibTaTaMH B3BelUHBAHHA He KOJIKHA Mpe-
Boimath 1 me. TakuMm ke MeromoM cjefyeT OTAEJNBHO ONMpeleNHTb
BeC CYXOro OCTaTKa, MOJyYaiollerocs OT BbiMapHBaHHA 25 ma pac-
TBOpa COAHl, H BHIYECTb 3TOT BeC MPH BHIYHCJIEHHH CYyXOro OCTaTKa
HCCNIEYeMOit BOJHI,

MNpumevanua.

1. Bec nmoGaBaseMofi cOAH AO/MKen NpeBblillaTh BeC CYXOTO OCTaTKa BOAWl
(B o0beme, B3ATOM MAs OnpenedeHHs) B 2—3 pasa; NOSTOMY NpH ONpelefeHHH
CYXOro OCTaTKa A/ BOA C BHICOKOHR Munepannsanuefi Haao 6paTh COOTBETCTBEHHO
Gosnpiinfi oGbeM PpacTBopa COJAH.

2. Bo nsGexxamie noTepb 3a CYeT PacCIPecKHBABUA cosiefi TPH BHLICYUMBAHHH
CyXOro OCTaTKa B TepMOCTaTe, HesJec006pa3Ho CTABHTH YalUKH ¢ OCTaTKaMu noche
BulapuBaBHs B XONOAHbII TEPMOCTAT, a 3aTeM YiKe MOABUMATHL €70 TeMNepaTypy
nocrenexwno ao 180°.

3. Ecau wccnexyemas Boda MyTHa, TO nepel OmpefefeHHEM CYXOro OCTaTKa
ee HeoGXOmMMO NPOYHILTPOBATD.

XXIX. ONPEREJNEHHE OKHCISEMOCTH BOAbI

§ 177. OgucigeMOCTb BOAH [1a€T HEKOTOpOe Tpe/CTaBJieHHe O KO-
JIHYeCTBe COlepKalllMXCi B HeH opraHHyeckux Beilects. [IpH 3a-
TPA3HEeHHH BOABI OPraHHYECKHMH BeIleCTBAMH OKHCJIAEMOCTb ee yBe-
JIHYMBAETCH, TO3TOMY BeJIHYHHA OKHCJIAEMOCTH SIBJIAETCH OAHHM H3
XapakTepHbIX TNOKa3satesiell 3arpasHeHHs BOALL. B KayecTBe OKHCIIH-
TeNs TIPUMEHAIOT OOBIYHO MapraHueBOKHCAbA KauHi. TTpuxuun onpe-
ZleJIeHHsl OKHC/IEMOCTH 3aKJiloYaeTcs B CJEAYIOIEM,

Bepyr onpenenennbifi 06beM BOAB H OKHC/ISIOT €r0 MapraHueBo-
KHCJIBIM KalHeM B CTPOrO CTAHIApTHHX YCJaoBHAX. Pesynprathl
HHOTZIa BHIPAXKalOT NPAMO B MUIHrpaMMax MaprasiieBOKHCJ/IONO Ka-
JHdA, HeOGXOAHMOrO AJIfi OKHUCJEHHA | 4 BOABI, HO Yaille KOJIHYECTBO
MapraiueBOKHCJION0 KaJHsl HepPeYHCAHIOT Ha SKBHBAJIEHTHOE KOJIH-
YeCTBO KHCJIOPOJla, T. €. BHIPAXKAIOT OKHCJSEMOCTb B MHJUIHFpaMMax
KHCJIOpPOZa, HeOGXOAHMOro AJs OKHCAeHHd 1 .2 BOIH.

Cienyer OTMEeTHTb, YTO B NPHPOAHBIX BOZAX HAPALY C BellecT-
BaMH, KOTOphle OLICTPO OKHMCJAIOTCH MapraHIEeBOKHCIALIM KajlHeM,
MPHCYTCTBYIOT OOBWYHO TaKKe H BelleCTBa, KOTOpHIe OKHCJAIOTCA UM
OYeHb MeJJIeHHO, TPHYEM CKOPOCTh “OKHCJIEHHSl CHJIBHO 3aBHCHT OT
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YCNOBHil peaklHH — TeMNepaTyphl, KOHLUEHTPalUH MapraHieBOKHC-
JIOr0 KaJiis, KHC/JIOTHOCTH CpeAbl H Ap. H CPaBHHMBE Pe3yJbTaThl
MOXKHO MOJIyyaThb TOJBKO B CTPOrO CTAHAAPTHHIX YCJAOBHAX. B cBsi3H
C 3THM NpH ONpefeJeHHH OKHCJISIEMOCTH HYXKHO CTPOTO MpHAEPIKHU-
BaThCHl YKA3HBaeMHIX B MeTOlle YCJOBHIL.

Hau6onee pacnpocTpaHeHHnIM MeTOJOM OmNpefeJeHHsl OKHCJAe-
MocTH fBaserca Merol Ky6ens.

§ 178. Xon onpeneseHHs OKHCIAEMOCTH BOJAHW TMpPHHH-
Maerca cleflyiomuil. B KoHnyeckylio xon6y emkoctbio 250 ma orMe-
pure nunerkoft 100 ma uccienyemo#t sonw, 5 ma 25%-Ho# cepuoit
KHCJIOTH, OPOCHTb B BOJY HECKOJbKO KYCOYKOB MeM3Bbl HJIH CTeKJfH-
HHX KaMHJJIAPOB H OTMEPHThb MPH MOMOIUM OIOPETKH, H3 KOTOpOiH B
JdasbHeliiwem Oyner mpoussoautbes THTpoBaHue, 10 ma 0,01-H. pac-
TBOpPa MapraHieBOKHCJIOrO Kanusa. CMecb Harperb CHayaja Ha CHJlb-
HOM OrHe R0 HayaJjla KHMEHHs, a 3aTeM MIaMs YMeHbUINTh H MOALep-
*KUBaTh c/1a6oe kHneHHe cMecH TouHo 10 muu. Uepes 10 MuH. npH-
6aBuTh B KONGy mnunerkoii 10 ma 0,01-H. maBeneBOH KHCIOTH H
K obecuBeTHBlUIeMYyCsl pacTBOpy NMPHGAB/IATL MO KAaIISAM H3 GIOpPeTKH
pacTBOp MaprasileéBOKHC/IOrO KaJiif 10 MOSABJEHHA c/aa6o po30BOro
.OTTeHKa cMecH. OKHCJIeMOCTb BOJb BHIYHCIAHTH [0 ¢dopMyse

X =[(10+a) - k—0,1] 80,

rae X — OKHCAAEMOCTb HCCJeJyeMOll BOAB B M2 KHCJIOpPOAA HA
1 2 BoaH;
a— pacxojJ MaprailieBOKHCAOrO KajiHfi Ha THTPOBaHHE H3-
OniTka HiaBeseBON KHCJOTHI;
H — HOPMaJNbHOCTh PacTBOPa MapraHLUE€BOKHCAOrO KaJlud.

TNpuMenanusa.

1. Ecnn okucnsiemocts HyXHo Buipasuth B M2 KMnO,, a me B M2 kucnopozna,
TO B NpuBeAcHHOA (opmyde BMectro MHOMuTens 80 cnemyer Baate 316,1.

2. [Nocne npuGasneuus 10 M4 MaPrasneBOKHCAOro KajiuA W KANSYeHUN CMECH
B Tedenne 10 MHH. CMeCh ROJNKHA OCTaBaTbC OKPAlUEHHOA B Po30BO-(HONETOBLIA
OBer, yKasuBaloWiuii Ba HamwMe HW3GHTKAa MapraHueBOKHCIOTO kayma. B npo-
m%uou c.!;'yqae onpenesieHHe HYXHO NOBTOPHTb, HO C NpeABapHTENbHO pa3Gasied-
Hoft Bojofi.

3. Npu conmepxXanuu B Hccaenyemofi pone Gomee 300 Mz HowoB xyopa Ha 14
BOAY Nepel, OnpefefeHHeM OKHCAAEMOCTH TOXe HYXHO COOTBETCTBEHHO Ppa3GaBHTL
NeCTHAAHPOBAHHOA BOAOA H Aanee onpele/HTh OKHCIAEMOCTb, KaK ONHCaHO Bhle
B otnenbuoft mpoGe HYXHO onpege/Mtb NO TOH Xe METORUKE OKHCAAEMOCTb
RecTHANHPOBAHHOA BOAH. BrionclieHHe OKHCATEMOCTH HCCAeAyeMOR BOAL B 3TOM
clly9ae NpoW3BONMTL MO dopmyre

100 100 —a
Y=P =Py ——,

rae Y — oxucanemocth nccnefyemofi 8oin B M2 KcaopoAa Ha 1 4 sogsl;
Py — oxncnsemocts pa36asieHHof BOAM, BHLISHCIGHHAS N0 NpUBeAeHHOA
BHime dopmyae;
Py — oxncaseMocTb ASCTHANHPOBAHHOA BOMH;
a—o6bem HccaedyeMonr Boasl B 100 mMa paszGasnenHofi BOMBL.
4. Tlpy Hanuuuu B HccneAyeMofi Boje 3HAYHTENbHBIX KOM{UECTB MUHepafib-
BHIX BelleCTB, OKMCAAIOUWMXCH NePMaHTaHAaTOM (COMH 3aKHCH JKene3a, CepOBORO-
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POR H 1p.), HYXKHO B OTHeabHOA TNOpUHMH HUCCAeLyeMOR B8OIL OTTHTPOBATL 3STH
BelllecTBa MAPraHUEBOKHCILIM KallHeM HA XOJOAY H #3PacXOROBamHLIA 06BbeM BH-
qecTb M3 OGIEro KOJHYECTBa MapraHieBOKHCIOrO KalHs, H3PacXONOBAHHOTO NpH
onpefesesust OKHCASEMOCTH.

§ 179. YcranoBky turpa 00l-H. MmapraHueBoKkHc-
JOr0 KaJH$f MPOU3BOAAT C/eAylomHM o6pasoM. Jlisi ycraHOBKH
THTPa MapraHieBOKHCJIONO KajlHf HYXXHO MOJIb30BAaTbCs pPacTBOPOM,
NOJyyeHHHIM MPH OmpejefieHHH oKuciseMmocTH. B xonby, B koropoil
NPOH3BOJNIOCH OMpejeeHHe OKHCIAEMOCTH, TOTYAC MOC/e OTTHTPO-
BaHHUsA H36BITKA L1aBe/ieBO# KHCJIOTH cHOBAa mpH6GaButh 10 ma 0,01-H.
pacTBopa IaBeJieBOH KHCJIOTH (MHMETKOH) M OTTHTPOBATh e€e Map-
raHleBOKHC/IBIM KaJIHeM 10 TaKOH XKe OKpacKH, Kak H MPH THTPOBa-
HHH H36bITKA MaBeeBod Kucaorhl. HopmanbHocTh pacrBopa maprad-
LIEBOKHCJIONO KaJIHs BHYHCJsercss no ¢opMyJie

_10-00

4 7

rlle H— HOPMaJbHOCTb MAapraHueBOKHCJIOTO KajHs;
a-— pacxos Mapra{ueBOKHCAOro kaaus Ha 10 m. wasenesod
KHCJOTHI.
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TABJIHUA JJifl NEPECYETA YECTKOCTH, BHIPAYXEHHOH

ITPHJIO)KEHHE 1

B HEMEUKHX FPALYCAX, HA MHIUIUTPAMM-3KBHBAJIEHTH

XKecr- Xecr-
aoerl 000 | 010 022 | 03° | 04° | 05°| 06°| 0,7° | 0,8° | 09° e g
rpan. rpaa.
0} 000| 004] 007 011 | 014]|018{021 |025[{029(032] ¢
1° | 036|041 | 043| 046 050 | 053 | 057 | 061 | 064|068 | 1°
2 |071]075| 078 | 082 0,86 | 089 | 093|096 1,00| 103} 2
| vor| ] 114 L8| 121|125 1,28 ] 132|136 | 1,30 ] @
4| 1431 1,46 1,50| 1,53 | 1,57 | 1,60 | 1,64 | 168 | 1,71 | 1,75 | 4°
50| 1,78 | 1,82] 1.85| 1,89 | 1,93 | 1,96 | 2,00 [ 203 | 207 | 20| 5°
6° | 214 | 218] 221 | 225 | 228 [ 232 | 235 | 239 | 243 | 246 | ¢
| 250 | 253 | 257 | 260 | 264 | 267|271 {274 | 278 [ 282} 7
8| 285| 289 | 292 | 296 | 3,00 | 303|307 | 310314317 &
9 | 321} 3925| 328 | 332 335|339 | 342|346 (349|353 ¢
1° | 357 360| 364 | 367 | 371 374|378 |381/385]|389]| 100
11° | 392 | 396 | 399 | 403 | 407 | 410 414 | 417 | 4,21 | 424 | 11°
122 | 428 | 432 | 435| 439 | 442 | 446 | 4,49 | 4,53 | 456 | 4,60 | 12°
13° | 464 | 4,67 | 471 | 474 | 478 | 481 | 4,85 | 489 | 492 | 496 | 13°
142 | 499 503 | 506 | 510 514|517 | 521 | 524|528 ]531| 14
15° | 535 | 539 | 542 | 546 | 549 | 553 | 556 | 560 [ 563 | 567 | 150
16° | 571 | 574 | 578 | 581 | 585|588 |592]596]59|603| 16
17° | 606 | 6,10 6,13 | 6,17 | 6,21 | 624 | 628 | 631 | 635 | 638 | 17°
18° | 642 | 646 | 649 | 6,53 | 6,56 | 6,60 | 6,63 | 6,67 [ 670 | 6,74 | 18°
19° | 678 | 681 ] 685| 688 | 692695 |69 |703{706]710]| 190
2° 1 7,03 717 | 720 7,24 | 7,28 { 7,31 | 7.35 | 738 | 7,42 | 7.45 | 20°
21° | 749 | 752| 756 | 760 | 763|767 | 770 | 7,74 | 7,77 | 7.81 | 21°
222 | 785| 788 | 792 | 795 | 7.99 { 8,02 | 806 | 8,10 | 8,13 | 8,17 [ 22°
XKecr- Xect-
sl 00| 0101 020 [ 03 [ 0.4° | 05°| 06° | 07 | 08° | 09° oy
rpan. rpaa.
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Mpoaonxenne npuroxenns |

Kecr- ! I Kecr-
ahew] 00° | 01 [ 02| 03 | 04° 1 05°] 06° | 070 | 08 | 0% KO
rpai. I ' rpai.
o | 820| 824 827] 831| 835] 8! 812) 845] 849} 852 23
o | 856| 839| 863| 867| 870, 874| 877) 881| 884| 888] 24°
250 | 892 895 899 9,02| 9.06| 9,09| 9,13 9,17 920 9,23| 25°
o6° | 9,27| 931| 9,34 938 9.42| 9.45| 9.49] 9,52| 956] 959 26°
o7° | 963 966| 970 974| 977| 981| 9.84| 988| 991 995| 2r°
98° | 9,99 10,02] 1006] 10,09] 10,13/ 10,16 1020 10,24 | 10,27 | 10,31 | 28°
9%° | 10,34] 10,38 | 10,41 | 10,45 10,48|10,52! 10,56 | 10,59 | 10,63 | 10,66| 29°
30° { 10,70| 10,73| 10,77 | 1081 | 10,84 1088|10,91]1095|10,98 | 11,02| 30°
31° [ 11,06 11,00 11,13] 11,16] 11,20{11.23| 11,27 11,31] 11,34{ 11,38| 31°
322 | 11,41] 11,45| 11,48] 11,52 11,35| 11,59 | 11,63 11,66 11,69 [ 11,73| 32°
33° | 11,77 11,80 11,84] 11,88] 11,91]11,95[11,98]12,02| 12,05 | 12,09| 33°
34° | 12,13] 12,06 | 12,20{ 12,23] 12,27]12,30[ 12,341 12,38 | 12.41| 12,45 34°
350 | 12,48/ 12,52 1255| 12,59| 12,62]12,66|12,70|12,73| 12,77 | 12,80 35°
36° | 12,84] 12,87) 1291] 12.95| 12,98 13,02 13,05 [ 13,09 13,12[ 1316 | 36°
o 1 1320] 13931 13271 13301 13341 13371 1341 [13,44] 134813591 ar°
38 | 13,55] 13,59] 13,62| 13,66| 13.69(13,73[13,77{1380( 1381|1387 | 38°
30 | 1391] 1394/ 1398 14,02] 1405 14,09 (1412 14,16 1419|1423 39°
a° | 14,27] 14,30| 14,34| 14,37 | 14,41 14,44 14,48 14,51 | 14,55 | 14,59 | 40°
a1° | 14,62 14,66 | 1469 1473 | 1476]14,80] 14,84 | 14,87 1491 [ 1494 41°
4 | 1498 15,01] 1505 15,09 15,12]15,16{15,19115,23| 15,26 [ 1530 | 42°
43° | 1534| 1537] 15,41} 15,44 15,48{15,51 115,55 15,38 | 15,62 [ 15,66 | 43°
ae | 1569| 1573] 1576 | 15,80| 1583|15,87 15,91 {15,94[ 1598 16,01 44°
45° | 16,05] 16,08| 16,12| 16,16| 16,19] 16,23 [ 16,26]16,30[ 16,33 | 16,37 45°
46° | 16,40| 16.44| 16,48 16,51 16,55 16,58 [ 16,62 | 16,65 [ 16,69 (16,73 | 46°
a7 | 1676| 16,80 16,83 | 16,87 | 1690 (16,94 16,98 | 17,01 | 17,04|17,08| 47°
age | 1712 17,15] 17,19] 17,23 | 17,26 17,30{17,33| 17,37 17,40 | 17,44 48°
ae | 17.47) 17.51| 17,55| 17,58 | 17.62|17,65{17,69|17,72| 17,76 | 17,80 4¢°
500 | 17.83] 17,87 17.90] 17,941 17.98118,01 118,051 18,08 ] 18,12] 18,15 50°
HKecr- HKecr-
Joetol 000 | 010 | 02 | 02 | 04° | 05° | 06| 07° | 080 | 0% |G
rpan. rpaa.
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ITPHJIOJKEHHE 11

TABJIMIA 9KBUBAJEHTHHIX BECOB HOHOB W MHOXHUTEJNEH
JJist NEPECYETA MHWJIJIHTPAMM-HOHOB
HA MHUNINUTPAMM-3KBUBAJIEHTDI

Gopuyra | sewtheii | 1an nepeceera | opuyra | aewtaik | 128 nepecsera
BeC MZ Ha M2-9K8 Bec M2 HA M2-3K8
H 1,008 0,99206 cr 35,457 0,02820
K 39,100 0,02558 Br 79,916 0,01251
Na' 22,997 0,04348 ¥ 126,91 0,00788
NH, 18,040 0,05543 NO; 62,008 001613
Li 6,940 0,14409 NOj 46,008 0,02174
Ca” 20,040 0,04990 SO, 48,033 0,02082
Mg” 12,160 0,08224 HCO;q 61,018 0,01639
Fe” 27,925 0,03581 co; 30,005 0,03333
Fe™ 18,617 0,05371 POy 31,658 0,03159
Ar 8,993 0,11124 HPO} 47,994 0,02084
Mn™ 27,465 0,03641 H,PO; | 9699 0,01031
s” 16,033 0,06237
HS’ 33,074 0,03024
HSiOg | 77,098 0,01298
Siog 38,045 0,02630
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NPUJIO)KEHHE 11l

TABJIMIA AJI NEPECYETA MHJUIMTPAMM-HOHOB
HA MHJUTUTPAMM-3KBHUBAJIEHTDI

x| K Na | Ca* | Mg” | CY | NO; | SO | HCOg| Mz

1 | 002 | 0043 | 0,050 | 0082 | 0,028 | 0016 | 0,021 [ 0,016 | 1

2 | 0051 | 0087 | 0,100 | 0,164 | 0056 | 0032 | 0,042 | 0033 [ 2

310077 | 0130 | 0,150 | 0,247 | 0,085 | 0048 | 0,062 | 0049 | 3

4 {0102 ] 0174 | 0200 | 0329 | 0,113 | 0065 | 0083 | 0,066 | 4

51 0128 | 0217 | 0250 | 0,411 | 0,141 | 0081 | 0,004 | 0082 | 5

6 1 0153 | 0261 | 0,209 | 0,493 | 0,169 | 0,097 | 0,125 | 0,098 | 6

7 10179 | 0304 | 0,349 | 0576 | 0,197 | 0,113 | 0,146 | 0,115 | 7

8 | 0205 | 0348 | 0,399 | 0658 | 0,226 | 0,129 | 0,467 | 0131 | 8
9 | 0230 | 0391 | 0449 | 0740 | 0254 | 0,145 | 0,187 | 0,148 | 9
10 | 0256 | 0,435 | 0499 | 0,822 | 0282 | 0,161 | 0208 | 0,164 | 10
11 | 0281 | 0478 | 0,549 | 0905 | 0,310 | 0,177 | 0,229 | 0,180 | 11
12 | 0307 | 0522 | 0,599 | 0987 | 0,338 | 0,194 | 0,250 | 0197 | 12
13 | 0,333 [ 0565 | 0,649 | 1,069 | 0367 | 0,210 { 0271 | 0213 | 13
14 | 0358 | 0609 | 0,699 | 1,151 { 0395 | 0,226 | 0,291 | 0229 | 14
15 | 0,384 | 0,652 | 0749 | 1,234 | 0,423 | 0,242 | 0312 | 0245 | 15
16 | 0,409 | 0,696 | 0798 | 1,316 | 0,451 | 0,258 | 0,333 | 02262 | 16
17 | 0,435 | 0739 | 0.848 | 1,398 | 0,480 | 0,274 | 0,354 | 0279 | 17
18 | 0,460 | 0,783 | 0898 | 1,480 | 0508 | 0,290 | 0375 | 0,295 [ 18
19 | 0,486 | 082 | 0948 | 1,563 [ 0,536 | 0,306 | 0,396 | 0311 | 19
20 | 0,512 | 0870 | 0998 | 1,645 | 0564 | 0,323 | 0,416 | 0328 [ 20
21 | 0537 | 0913 | 1,048 | 1727 | 0,592 | 0,339 | 0437 | 0344 | 21
22 | 0563 | 0957 | 1,098 | 1,809 | 0621 | 0355 | 0,458 | 0,361 | 22
23 | 0588 | 1,000 | 1,148 | 1,892 | 0,649 | 0371 | 0479 | 0377 | 23
24 | 0614 | 1,044 | 1,098 | 1,974 | 0677 | 0,387 | 0,500 | 0393 | 24
25 | 0630 | 1,087 | 1,248 | 2,056 | 0,705 | 0,403 | 0,521 | 0,410 | 25
26 | 0665 | 1,131 | 1297 | 2138 | 0,733 | 0,419 | 0,541 | 0,426 | 26
a7 | 0691 | 1,174 | 1,347 | 2220 | 0,762 | 0435 | 0,562 | 0,443 | 27
2 | 0716 | 1,218 | 1,397 | 2303 [ 0790 | 0,452 | 0,583 | 0,459 | 28
29 | 0742 | 1261 | 1,447 | 2,385 | 0,818 | 0,468 | 0,604 | 0,475 | 29
30 | 0767 | 1,305 | 1,407 | 2,467 | 0846 | 0,484 | 0,625 | 0,492 | 30
3l | 0793 { 1,348 | 1,547 | 2,549 | 0874 | 0,500 ; 0,645 | 0,508 | 31
32 | 0818 | 1,392 | 1,507 | 2,632 | 0903 | 0516 | 0,666 | 0524 | 32
33 | 0844 | 1,435 | 1,647 | 2714 | 0931 | 0,532 | 0,687 | 0,541 | 33
34 | 0870 | 1,479 | 1,697 | 2796 | 0959 | 0,548 | 0,708 | 0,557 | 34
s | K | Nao | Cam | Mgt | Cr | NO; | SOf | HCOq | 2
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TMponoaxenue npuaowenus [l

xz| K | Nao | ca | Mgm| cr | NOg | SO; | HCO; | we
35 | 0895 | 1522 | 1,747 | 2878 | 0,987 | 0,564 | 0729 | 0574 | 35
3 | 0921 | 1,565 | 1,796 | 2961 | 1,015 | 0581 | 0,750 | 0,590 | 36
37 | 0946 | 1.609 | 1,846 | 3,043 | 1,044 | 0597 | 0,770 | 0,606 | 37
38 | 0972 | 1,652 | 1,896 | 3125 [ 1,072 | 0613 | 0,791 | 0623 | 38
39 | 0998 | 1,606 | 1,946 | 3,207 | 1,100 | 0629 | 0812 | 0,639 | 39
40 | 1,023 | 1,739 | 1,996 | 3290 | 1,128 | 0645 | 0,833 | 0,656 | 40
41 [ 1,009 | 1,783 | 2,046 | 3372 | 1,156 | 0,661 | 0,854 | 0,672 | 41
42 | 1,074 | 1,826 | 2,006 | 3454 | 1,185 | 0677 | 0,874 | 0,688 | 42
43 | 1,100 | 1870 | 2,046 | 3,536 | 1,213 | 0,693 | 0,895 | 0,705 | 43
a4 | 1,025 | 1,913 | 2196 | 3618 | 1,241 | 0710 | 0916 | 0721 | 44
45 | 1051 | 1957 | 2246 | 3701 | 1,269 | 0726 | 0,937 | 0,738 | 45
46 | 1,177 | 2000 | 2295 | 3,783 | 1,297 | 0742 | 0958 | 0,754 | 46
47 | 1202 | 2044 | 2,345 | 33865 | 1,326 | 0,758 | 0,979 | 0,770 | 47
48 | 1,228 | 2,087 | 2,305 | 3947 | 1,354 | 0,774 | 0,999 | 0,787 | 48
49 | 1,253 | 2131 | 2445 | 4030 | 1,382 | 0790 | 1,020 | 0,803 | 49
50 | 1,279 | 2174 | 2495 | 4112 | 1,410 | 0806 | 1,041 | 0819 | 50
51 | 1,304 | 2218 | 2,345 | 4,194 | 1,438 | 0822 | 1,062 | 0836 | 51
52 | 1,330 | 2261 | 2,595 | 4,276 | 1,467 | 0,839 | 1,083 | 0,852 [ 52
53 | 1,356 | 2,305 | 2,645 | 4359 | 1,495 | 0855 | 1,104 | 0869 | 53
54 | 1,381 | 2348 | 2,605 | 4441 | 1,523 | 0871 | 1,124 | 0885 | 54
55 | 1,407 | 2392 | 2745 | 4523 | 1,551 | 0887 | 1,145 | 0901 | 55
56 | 1,432 | 2435 | 2,794 | 4605 | 1,579 | 0903 | 1,166 | 0918 | 56
57 | 1,458 | 2479 | 2844 | 4688 | 1,608 | 0919 | 1,187 | 0934 | 57
58 | 1484 | 2522 | 2894 | 4770 | 1636 | 0935 | 1,208 | 0951 { 58
59 [ 1,509 | 2.566 | 2,944 | 4852 | 1,664 | 0951 | 1,228 | 0967 | 59
60 | 1,535 | 2,600 | 2,994 | 4934 | 1,692 | 0968 | 1,249 | 0,983 | 60
61 | 1,560 | 2653 | 3,044 | 5017 | 1,720 | 0984 | 1,270 } 1,000 | 61
62 | 1,586 | 2696 | 3004 | 5009 | 1,749 | 1,000 | 1,201 | 1,016 | 62
63 | 1611 | 2740 | 3044 | 5181 | 1,777 | 1,016 | 1,312 | 1,033 | 63
64 | 1,637 | 2783 | 3194 | 5,263 | 1,805 | 1,032 | 1,333 | 1,049 | 64
65 | 1,663 | 282 | 3244 | 5345 | 1,833 | 1,048 | 1,353 | 1,065 | 65
66 | 1,668 | 2870 | 3203 | 5428 | 1,861 | 1,064 | 1,374 | 1,082 | 66
67 | 1,714 | 2913 | 3,343 | 5510 | 1,890 | 1,081 | 1,395 | 1,098 | 67
#2| K | Na | Ca | Mg | c¥ | NO, | SO | HCOj | #2

135



TMpoxoxnxenne npuaoxeuua 111

4

x| K Nao | Cav | Mg" | cr | NO; | SOf | HCOq | a2

68 | 1,739 | 2957 | 3393 | 5592 | 1,918 | 1,007 | 1,416 | 1,114 | 68
69 | 1,765 | 3,000 | 3443 | 5674 | 1,946 | 1,113 | 1,437 | 1,131 | 69
70 | 1,790 | 3,044 | 3,493 | 5757 | 1,974 | 1,129 | 1,457 | 1,047 | 70
71 : 1816 | 3,087 | 3543 | 5830 | 2,002 | 1,045 | 1,478 | 1,164 | 71
72 | 1,842 | 3131 | 3393 | 5921 | 2031 | 1,161 | 1,499 | 1,180 | 72
73 | 1867 | 3,174 | 3643 | 6,003 | 2,059 | 1,177 | 1,520 | 1,196 | 73
74 | 1,893 | 3218 | 3693 | 6,086 | 2087 [ 1,193 | 1,541 | 1,213 | 74
75 | 1918 | 3,261 | 3743 | 6,168 | 2,115 | 1,210 | 1,562 | 1,229 | 75
76 | 1944 | 3305 | 3,792 | 6,250 ! 2,143 | 1,226 | 1,582 | 1,246 | 76
77 | 1,970 | 3348 | 3842 | 6332 | 2,172 | 1,242 | 1,603 | 1,262 ( 77
78 | 1,995 | 3392 | 3892 | 6,414 | 2,200 | 1,258 | 1,624 { 1,278 | 78
79 | 2,021 | 3,435 | 3942 | 6,497 | 2,228 | 1,274 | 1,645 | 1,295 | 79
80 | 2046 | 3,479 | 3992 | 6579 | 2,256 | 1,200 | 1,666 | 1311 | 80
81 | 2072 | 3522 | 4,042 | 6,661 | 2,284 | 1,306 | 1,686 | 1,328 | 81
82 | 2,007 | 3,56 | 4,092 | 6743 | 2313 | 1,322 | 1,707 | 1,344 | 82
83 | 2,123 | 3,609 | 4,142 | 6826 [ 2341 | 1,339 | 1,728 | 1,360 | 83
84 | 2149 | 3653 | 4,192 | 6,908 | 2,369 | 1,355 | 1,749 | 1,377 | 84
85 | 2,074 | 3,696 | 4,242 | 6,990 | 2397 | 1,371 | 1,770 | 1,393 | 85
86 | 2,200 | 3740 | 4,201 | 7,073 | 2,426 | 1,387 | 1,791 | 1,409 | 86
87 | 2,225 | 3783 | 4341 | 7,155 | 2454 | 1,403 | 1,811 | 1,425 | 87
88 | 2251 | 3827 | 4391 | 7,237 | 2,482 | 1,419 | 1,832 | 1,442 | 88
89 | 2276 | 3870 | 4,441 | 7,319 { 2510 | 1,435 | 1,853 | 1459 | 89
90 | 2,302 | 3914 | 4,491 | 7,401 | 2,538 | 1,451 | 1,874 | 1475 | 90
o1 | 2,328 | 3957 | 4541 | 7,484 | 2,566 | 1,468 | 1,895 [ 1,491 | 91
92 | 2,353 | 4,001 | 4,591 | 7,566 | 2,595 | 1,484 | 1,916 | 1,508 | 92
03 | 2,379 | 4,044 [ 4,641 | 7,648 | 2623 | 1,500 | 1,936 | 15524 | 93
o4 | 2,404 | 4,088 | 4,691 | 7,730 | 2,651 | 1,516 | 1,957 | 1,541 | 94
95 | 2,430 | 4,131 | 4741 | 7,813 | 2,679 | 1,532 | 1,978 | 1,557 | 95
96 | 2,455 | 4175 | 4,790 | 7,895 | 2,708 | 1,548 | 1,999 | 1,573 | 96
o7 | 2,481 | 4218 | 4840 | 7977 | 2,726 | 15564 | 2,020 | 1,590 | 97
08 | 2507 | 4262 | 4,890 | 8,059 | 2,764 | 1,380 | 2,040 | 1,606 | 98
99 | 2532 | 4,305 | 4,940 | 8,142 | 2,792 | 1,597 | 2,061 | 1,623 | 99
100 | 2,558 | 4348 | 4,990 | 8,224 | 2,820 | 1,613 | 2,082 | 1,639 |100

x| K | Na } Ca” so] | HCOy | e

Mg"‘ cr l NO;
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ITPHJIOJKEHHE IV

TABJIMUA BJst REPECYETA MHJJIMTPAMM-OKHCNIOB
HA MHJUIHTPAMM-3KBHBAJIEHTDI

Mz [ KO | NaO [ CaO | MgO [ NOs | SOg Ka(;(ggn. ru:l[(i:ogazapa nz
110021 0032} 0036 ] 0050 | 0,019} 0,025 | 0,045 0,023 1
2 1 0042 0,065 0,071 ] 0,099 | 0,037 | 0,030 | 0,091 0,045 2
3] 0064 0097 | 0,107 | 0,149 | 0,056 | 0,075 | 0,136 0,068 3
4] 00851 0,129 | 0,143 0,198 | 0,074 | 0,100 | 0,182 0,091 4
51| 0106 0,161] 0,178 | 0,248 | 0,093 | 0,125 [ 0,227 0,114 5
6101271 0,194 ] 0,214 | 0298 | 0,111 | 0,150 | 0,273 0,136 6
710149 0,226 | 0,250 [ 0,347 § 0,130 [ 0,175 | 0,318 0,159 7
810170 | 0258 | 0285 | 0,397 { 0,148 | 0200 | 0364 | 0,182 | 8
910191 02901 0321 { 0,446 { 0,167 } 0225 | 0,409 0,204 9

10 | 0,212 | 0323 { 0,357 | 0,496 | 0,185 | 0,250 | 0,454 0,227 10

11 { 0,234 0335 0392 0546 | 0204 | 0,275 | 0,500 0,250 11

12 | 0,255 0387 | 0,428 | 0,595 | 0222 ] 0,300 | 0,545 0,273 12

13 ] 0,276 | 0,419 | 0,464 | 0,645 0,241 | 0,325 | 0,591 0,295 13

14 | 0,297 | 0,452 | 0,499 | 0,694 § 0239 | 0,350 | 0,636 0,318 14

15 ) 0318 0,484 | 0,535 | 0,744 | 0278 | 0,375 | 0,682 0,341 15

16 | 0,340 | 0,516 | 0,571 | 0,794 | 0,296 | 0,400 | 0,727 0,364 16

17 ] 0,361 { 0,548 ) 0,606 | 0,843 | 0,315 0,425 | 0773 0,386 17

18 | 0,382} 0,581 | 0,642 | 0,893 | 0,333 | 0,430 | 0818 0,409 18

19 | 0,403 ] 0,613 | 0,678 | 0,942 | 0,352 | 0,475 | 0,863 0,432 19

20 | 0,425} 0,645 | 0,713 | 0,992 | 0,370 | 0,500 | 0,909 0,454 20

21 | 0446 | 0,677 | 0,749 | 1,042 | 0,389 | 0,525 | 0,954 0,477 21

22 | 0,467 | 0,710 | 0,785 | 1,091 | 0,407 | 0,550 | 1,000 0,500 22

23 1 0,488 | 0,742 | 0,820 | 1,141 ; 0,426 | 0,575 | 1,045 0,523 23

24 | 0,510 | 0,774 | 0,856 { 1,191 | 0,444 | 0,600 | 1,091 0,543 24

2510531 0807 | 0,892 1,240 ; 0,463 | 0,625 | 1,136 0,568 25

26 {1 0,552 | 0839 0,927 | 1,290 | 0,481 | 0,650 | 1,182 0,591 26

27 1 0573 0871 ] 0963} 1,339 | 0,500 | 0,675 | 1,227 0,613 27

28 1 0,595 | 0,903 | 0999 | 1,389 | 0,518 | 0,699 | 1,272 0,636 28

29 1 0616) 0936 ) 1,034} 1,439 | 0,537 | 0,724 | 1,318 0,659 29

30 } 0637 0968 | 1,070 ; 1,488 | 0,555 | 0,749 | 1,363 0,682 30

31 ; 0,658 | 1,000} 1,106 } 1,338 | 0,574 | 0,774 | 1,409 0,704 31

32 | 0679 1,032 | 1,141 ) 1,387 | 0,593 | 0,799 | 1,454 0,727 32

33 ] 0,701 j 1,065 1,177 | 1,637 | 0,611 | 0,824 | 1,500 0,750 33

34 ] 0722 1,097 | 1,213} 1,687 | 0,630 | 0,849 1,545 0,773 34

#z | K0 | NaO | CaO | Mgo | N;Og| SOy |, 523"_ rna;?ooxgpd nez
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Mponomxenne npunoxenusa 1V

#z | KO | NaO | Ca0 | MgO | NiO5 | SO5 | a02, |0, CO8 | e
3 | 0743 | 1129 | 1248 | 1736 | veas | 0874 | 1501 | 0795 | 35
36 | 0764 | 1161 | 1,284 | 1786 | 0,667 | 0899 | 1636 | 0818 | 36
37 | 0786 | 1194 | 1,320 | 1835 | 0,685 | 0924 | 1681 | 0841 | 7
38 | 0807 | 1226 | 1,355 | 1885 | 0704 | 0940 | 1727 | 0863 | 38
30 | 0828 { 1258 | 1,391 1985 | 0722 | 0974 | 1772 | 0886 | 39
40 | 0849 | 1200 1,427 | 1984 | 0741 0999 | 1818 | 0909 | 40
a1 | og71| 1323 1462 | 2034 | 0750 | 1024 | 1863 | 0932 | 41
42 | 0892 | 1,355 | 1408 | 2083 | 0778 | 1,049 | 1,009 | 9954 | 42
43 | 0913 | 1,387 | 1,534 | 2133 | 0796 | 1,074 | 1954 | 0977 | 43
44 | 0934 1,419 | 1,569 | 2,183 | 0814 | 1,009 | 2000 | 1,000 | 44
45 | 0955 | 1452 | 1,605 | 2232 | 0833 | 1124 | 2045 | 102 | 45
46 | 0977 | 1484 1,640 | 2282 | 0852 | 1149 | 2000 | 1045 | 46
47 | 0908 | 1,516 | 1676 | 2,331 | 0870 | 1,174 | 2136 | 1,068 | 47
38 | 1,019 | 1549 | 1712 2381 | 0889 | 1,199 | 281 | 10: | 48
29 | 1,040 | 1381 | 1,747 | 2431 | 0907 | 1224 | 227 | 1n3 | 49
50 | 1,062 | 1613 | 1.783 | 2480 | 0926 | 1249 | 2272 | 1136 | 50
51| 1,083 | 1645 | 1819 2530 | 0944 | 1274 | 2318 | 1159 | 51
52| 11041 1678 | 1854 2579 | 0963 | 1299 | 2363 | 1182 | 32
53 | 112 | 1710 | 1,890 | 2620 | 0981 | 1,324 | 2409 | 1204 | 53
54 | 1,147 | 1742 | 1926 | 2679 | 1000 | 1,309 | 2454 | 1227 | 54
55 | 1,068 | 1774 | 1961 | 2798 | 1,018 | 1,374 | 2409 | 1250 | 55
56 | 1189 | 1807 | 1997 | 2778 | 1,097 | 1309 | 2545 | 1272 | 56
57 | 1210 1830 | 2083 | 2827 | 1,055 | 1424 | 259 | 1205 | 57
58 | 1232 | 1871 ( 2068 | 2877 | 1,074 | 1449 | 2636 | 1318 | 38
59 | 1253 | 1,903 | 2104 | 2927 | 1,002 | 1474 | 2681 | 1341 | 59
60 | 1274 | 1,936 | 2,140 | 2976 | 1111 | 1409 | 2727 | 1363 | 60
61 | 1,205 | 1968 | 2175 | 3026 | 1,120 | 1,524 | 2772 | 1386 | 61
62 | 1316 | 2000 | 2211 | 3075 | 1,147 | 1,549 | 2818 | 1409 | 62
63 | 1,338 | 2032 | 2247 | 3125 | 1,067 | 1,574 | 2863 | 1431 | 63
64 | 1,359 | 2065 [ 2282 | 3175 | 1,185 | 1,500 | 2908 | 1454 | 64
65 | 1,380 | 2007 | 2318 | 3224 | 1,204 | 1624 | 2954 | 1477 | 65
66 | 1,401 | 2120 | 2354 | 3274 | 1222 | 1,649 | 2999 | 1500 | 66
67 | 1423 | 2061 | 2389 | 3323 | 1241 | 1674 | 3045 | 152 | 67
nz | KO | NaO | Ca0 | MgO | N,05| SO |, 08 i COs o} e
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Tpononxenne npuroxenus IV

#z | K0 | Nago | Ca0 | MgO | N0 | SOs Ka‘;‘ggﬂ' mn&ﬁ?‘ap& ne
68 | 1444 | 2194 | 2425 3373 | 1,259 | 1699 | 3090 [ 1545 | 68
69 | 1,465 | 2,226 | 2461 | 3423 | 1,278 | 1,724 | 3,136 | 1568 | 69
70 | 1,486 | 2,258 | 2,496 | 3,472 { 1,296 | 1,749 | 3,181 1,591 | 70
71 | 1,508 | 2201 2,532 | 3522 { 1,315 1,774 | 3227 1,613 | 71
72 | 1,529} 2,323 ( 2,568 [ 3571 ( 1,333 | 1,799 | 3272 | 1636 | 72
73 | 1,550 | 2,355 | 2,603 | 3621 | 1,352 { 1,824 | 3317 1,659 | 73
74 | 1,571 | 2,387 | 2639 | 3671 ( 1,370 | 1,849 | 3363 | 1681 | 74
75 | 1,592 | 2.420 | 2675 | 3720 | 1,389 | 1,874 | 3,408 1704 | 75
76 | 1614 2452 | 2710 | 3770 | 1,407 | 1,899 | 3454 { 1727 | 76
77 | 1,635 ] 2484 | 2746 | 3819 1,426 | 1924 | 3499 | 1750 | 77
78 | 1656 | 2516 | 2782 | 3,869 | 1,444 | 1,949 | 3545 | 1,772 | 78
79 | 1,677 25491 2,817 | 3919 | 1463 | 1974 | 3,590 1,795 | 79
80 | 1,699 | 2,581 | 2853 ] 3968 | 1,481 | 1,998 | 3,636 1818 80
81 | 1,720 | 2613 | 2889 | 4,018 | 1,500 | 2,023 | 3.681 1840 | 81
82 | 1,741 | 2645 | 2924 | 4068 | 1,518 | 2048 | 3726 | 1863 | 82
83 | 1,762 | 2678 | 2960 | 4117 | 1,537 | 2073 | 3772 | 1,885 | 83
84 | 1784 | 2710 | 2996 | 4,167 | 1,555 | 2,098 | 3817 | 1908 | 84
85 | 1,805 | 2742 | 3,031 | 4216 | 1574 2,023 | 3863 | 1931 | 85
86 | 1,826 | 2774 | 3,067 | 4266 | 1,592 | 2,148 | 3908 | 1954 | 86
87 | 1,847 | 2,807 | 3,03 | 4,316 | 1611 ) 2173 | 395¢ | 1977 | 87
88 | 1,869 | 2,830 | 3,138 | 4,365 | 1,629 | 2,198 | 3999 [ <2000 | 88
89 | 1,890 | 2871 3174 4415 1648 | 2223 | 4045 | 2002 | 89
90 | 1,911 ] 2903 | 3210 | 4,464 | 1,666 | 2248 | 4000 | 2045 | 90
91 | 1,932 ] 2936 | 3,245 | 4514 | 1,685 | 2273 | 4135 | 2068 | 91
92 | 1,953 | 2968 | 3281 4,564 | 1703 | 2298 | 4,181 | 2000 | 92
93 | 1,975] 3,000 3317 | 4613 | 1,722 | 2323 | 4226 | 2113 | 93
94 | 1,99 | 3,033} 3,352 | 4663 | 1,741 | 2,348 | 4272 | 2,136 | 94
95 | 2,017 | 3,065 3388 | 4712 | 1759 | 2,373 | 4317 | 2159 | 95
96 | 2,038 | 3097 | 3424 4762 1,778 | 2,398 | 4363 | 2181 | 9%
97 | 2059 | 3129 ) 3439 | 4,812 | 1,796 | 2,423 | 4,408 | 2204 | 97
98 | 2,081 | 3,162 | 3,495 4,861 | 1,815 | 2,448 | 4,454 | 2227 | 98
99 | 2,102 | 3,194 | 3,531 | 4911 | 1,833 | 2,473 | 4,499 | 2,249 | 99
100 | 2,123 | 3,226 | 3,566 | 4,960 | 1,852 | 2,498 | 4544 | 2272 {100
# | KO | NaO| Ca0 | MgO | N;og | SO5 | 202 |\ COs (| e
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NTPHJIO)KEHHE V

TPHIOHOMETPHYECKHA METOA
ONPEREJNEHHSA OBIUIEA )XECTKOCTH BOAB

B ocHOBe 3TOr0 MeTOAa JIEXHT CnocoGHOCTb TpHJIOHA-DB KaBaTh
MaJIOZUCCOUUHPOBAHHBIE KOMIIEKCH C MOHAMHM MarHHS H KaJbLus.

TpunonoM-B HasniBalOT ABYy3aMelleHHYI0 HATPHEBYIO COJb 3TH-
JICHAHAMHHTETPAYKCYCHOM KHCJIOTH

CH,;—N(CH;COOH),
H,—N(CH,COOH),

JBysaMentenHolt HaTpHeBOH COJM — TPHJIOHY-B — naior  ciae-
Aylomee CTpPoeHHue:

CH,COOH  CH,COOH
|

/N N Na, - 2H,0
CH,CO0 CHy—CH, CH,CO0

TpuaoH-B o6pasyer ¢ KaTHOHAMH MHOTHX MeTaJ/VIOB BHYTPHKOM-
NJIeKCHHe HOHH; CTPOEHHe TAKHX KOMIWIEKCOB MOXeT OHITb npel-
CTaBAeHO B CIEAYIOWICM BHAE:

c_/ }Me\/ \c-—o

\

CH2 “N— cn-l2

44:00 CHy— / CH,COO

Koncranra Heyc-roﬁqnsocm KOMIJIEKCHOrO HOHAa 3THJICHIHAMHH-
TeTPAyKCYCHOH KHCJIOTH C ‘HOHOM KaJblHs paBHa 2,6 - 107", ¢ HoHoM
MarHuss — 2,0 - 109,

B kauecTBe MHAMKATOpa NPHMEHSETCH KPacHUTeJb 3PHOXPOM dep-
uoii T. B meaouHoM pacTBOpe B OTCYTCTBHE HOHOB KaJbUui H
Mardus OH HMeeT rojy6oil mBer; B MPHUCYTCTBHH HOHOB KajbuHs H
Maruus rojly6asi oKpacka nepexoiuT B BHHHO-KPacHYIO.

Tpuaou-b o6pasyer ¢ HOHaMH KajblHg M MarHHs MeHee HOHH-
3UPOBaHHBIE COEJHHEHHS, YeM COeJlHHeHHS HMX C 3PHOXPOMOM Yep-
HeiM T. TpuioH-B u3BjeKaeT HOHB KANAbUHA M MATHHA H3 HX COelH-
HeHufl ¢ HHAMKAaTOPOM. B 3KBHBAJICHTHON TOYKE NEPeXOf, OKPACKH
U3 KpacHofi B rojy6ylo pe3ue HaOGAI0faeTCs] Ha MarHMeBOM KOM-
niiekce. IlosTomy, eciiu Boja He COAEPXKHT HOHOB MarHHus, BBOXAT
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HebonbIIOe KOJMHYECTBO MArHueBOR COJH, YUHTHIBags 510 [ipH Bhl-
YUCJIEHHH Pe3YJbTATOB,

OpuoxpoMm uepHulit T MeHseT OKpacKy TakKe W OT u3meHeHus pH
BOZHI, TI03TOMY K THTpyeMO# MOpLHHM BOAB npubGasasior GydepHbiil
pacteop, nomaepxusaiomuii pH okono 10.

WHaukaTtop B3aumoleficTBYeT CO MHOTHMH MeTa/amMH. Mertaann
MEMIAIOT ONpefe/eHHIO NPH COAepKAHHH HX (B M2/z):

| 0 AIT. ... .20

Oco6enHO BpeIHO MPHCYTCTBHE HOHOB MEAH, COBEpIIEHHO HCKa-
XKalomed pesyabTaThl TUTPOBaHusA. [Ina ycrpaneHHs BAMAHHA MeAH
B Tpo6y BOAH, OTMEPEHHYIO ANl THUTPOBAHMA, NpHGaBiasdioT 1 Mz
2Y%-noro pacrsopa Na,S; B npucyrcrsuu Mn"" — 5 Kanean 1% -Horo
pacrBopa cosstHOKHCIoro raxpokchsamuia NH,OH - HCL

TpunoHoMerpuyeckufi Meroj onpefejeHHs o6mell KeCTKOCTH
BOAB TPHMEHHM IJIi BOJ Pa3fHyHON >KECTKOCTH, HO B THTPyeMoit
npo6e comepxanue Ca’" u Mg'" He ZoaxkHO npesuimaTe 0,5 #e-3K8.

Xo@ onpedesenusn. B xoHHUeCKyl0 KOAGY eMKOCTbio 250 #a OTMe-
PHBAIOT NHMNETKOR COOTBeTCTBYIOUHA 06beM BOAH, B 3aBHCHMOCTH OT
ee JKeCTKOCTH:

Kecrkoctb BoaAn O6bem npobu
B M2-9K8 B MA
05— 5 100
5 —10 50
10 —20 25

20 —50 10

IIpo6y pas6asasior, ecau HYKHO, AECTHANRPOBAHHOH BOZOH 4O
100 ma, npubasasior 5 ma GydepHoro pacTBopa, 5—7 Kaneap HHIH-
KaTopa H THTPYIOT pacTBopoM TpujaoHa-B 1o mnepexoma KpacHoit
OKpack# B roay6yio.

XKectrkocTb BOAN X BHuHCJARAIOT N0 (opmye
P.n.1000

A b
rae P — pacxoa pactBopa TpuioHa-B;

H — HOPMAJIBHOCTb PACTBOpa TPHJIOHA-B;
A — o6beM BOAH, B3ATHI LIS aHAJH3A.

Onpederenue HopmanrsHocTu pacrsopa Tpusona-b. B xounue-
CKylo KonGy ormeputrp nunerkoi 10 ma CraHmAapTHOro pacreopa
0,05-0. Ca"™" u Mg"’, npu6asuts MeH3ypKo# 35 Ma AeCTHANHPOBAHHOM
BOAH, 5 M2 OydepHoro pacrsopa, 5—7 Kamejp HHIHKATOpa H THTPO-
BaTb TPHJIOHOM-D, Kak mpu ompeaesieHHH >X€CTKOCTH BOJHL

Hopumansnocts pactsopa tpuioHa-B Beiuncauts no gopmyne
_ Hl'A
===,
rIe H;— HOpPMAaNbHOCTh CTaHAapTHOro pacreopa Ca'" u Mg’

A — o6beMm CTaHZAPTHOrO PacTBOPA, B3ATHA ANA ONpefeseHus;

A, — pacxop, pacrsopa TpuJoHa-B.

X=
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ITpuzorosasenue peaxrusos

1. 0,05-4. pacrBop TpuaoHa-bB. 9307 e xpucrasanye-
cKoro TpuJoHa-B pacrBoputs B Bofte H pa3GaBuTh A0 1 4.

2. bypepumfi pacrBop. 20 2 NH,Cl x. 4. pacrBopurth
B Boxe, npu6asute 100 ma 25%-HOro pacTeopa aMMHaKa u pasGa-
BHTb Bozoit xo 1 a.

3. PactBop unaukatopa. 0,5 2 spuoxpoma yepHoro T
(xpomoren uepHnfi cnenuasabuuifi ET-00) pactsopute B 10 ma Gy-
¢epHoro pacreopa H noBecTH a0 100 x4 ITHJIOBHM CIHPTOM.

4 CrannaptHuit pactBop Ca’’ 4 Mg’ roroBar cMe-
wmupanuem 0,1-4. pactsopa Ca’" u Mg™" B orHomeHnd 3:1. Oas
npurorosienns 0,05-H. pacTBOpa CMeLIHBAaIOT B MepHO# Kojbe eM-
KocThio 200 ma 75 ma 0,1-H. pactBopa Ca’” ¢ 25 ma 0,1-H. pac-
TBOpa Mg’'" H pa36aBislOT BOAOA IO METKH.
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ONEYATKH

Crpa-
Hiifa Crpoxa Haneuarauo Cneayer unurath
16 16 cunsy BO, BO;
so | 3 ceepxy [H][HCORfy _ [H][HCOy ] _
[COy] . [CO;]
63 28 u 29 csepxy 37,5 Mz Mg” 36,5 M2 Mg™
2 2
68 20 cuu3y m -9—6’7)-6
76 6 . (cM. puc. 4) (cM. puc. 6)
11 3 . nonos CrO nonos CrO,
123 7 ., 0,01 xz NO 0,01 xzNO,




