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1. PUMKO-XUMNHECKUE NMOKA3ATEJIM CTOYHLIX BOA

Temvmneparypa, B crokax ee MaMepsiOT OOHOBPEMEHHO C  OTOOpPOM
IpOOKI PTYTHHIM TEePMOMETPOM. l1lpH HaMebeHHH Temmeparypsl CTOY~-
HO/t BOABI ONpenensiT u Temmneparypy poaayxa (¥0,5°C),

B cocyn HampalOr He MeHee 1 1 CTOKOB M NOIPYXKAKT  HUXHIOK
4acTh TepMomMmerpa, [loxazapua TepMoMerpa Onpeaepsior yepes O MMM,
Cocyn B nepuon onpeneyieHHss TemiuepaTyphl AOIKEH, . OpiTh  3auMileH
OT BO3AEKCTBRN TElllla B COJIHeYHOI'O CBeTa [4,5,6 »

O xpacxa. User sopnl onpenensiqr BU3YaNbHo -~  CBeTJO-XKeThi,
Cypuin, cepnift 4 T4, [4,5,6].

LUsernocts, [Ipr conepxanmu 6GONBIIONO KOMMYECTBA B3BElICHNMX
BEIlECTB WBETHOCTH CTOKOB ONpeaensior nocne OrCTAXBAHES Mt
LAy,

[IpoOy nanupalor B IM/MHAP C IJIOCKHM AOHOM, Bricora  cronbuxka
poapl aomxHa 6rite 10 oM, [1po0y B mumuuape paccMarpuBaKw] Ceep-
Xy Ha GenoM ¢oHe npm pacCedHHOM MAHEBHOM OCBEUIEHHMH, MId  KOHT-
POt CTAaBAT TAaKOf ke IMIMHAP C AUCTW/INHpOBaHHOW Bopoit, Peaynb-
TAT ONpPeAIOHMK] BAllHCHBAT, YKASWBaS OTTEHKY M MHTEHCHBHOCTE
oxpaumpanpsa (Gecupersad, seneHoparas, ciabo-xeinras, 8ypas ® T.A.
[Tpospagxnocre. Ee orrpenensior, npuMengs mrimHapel Creanena. [lpn
OFCYTCTBHMH MX HUCHONL3YIOTr WHpoKud wamuHap (auamerp 5-7 cm)
NIOCKMM OHOM, co mxano# sa 30-D0 oM, paspnenenHoll Ha mMredbic
MUJUIMMETPB!,

[Tpo6y HamuBaKT B UM/MHAP, NOA KOTOPHIH. HA PACCTOSHHH 2 CM QT
fHa IMIMHApPA NOJIOXEH TEeKCT, HanedaraHunilt wpudrom Cremiesa (phi-
cora 6ykp 3,5 MMm), UabriTroxk Boaml crmyckal®r cupoHOM OO TeX IIOp,
noxa MoxHo Oyger mpodyecrh TeKCT, BricoTy cronfa XUAKOCTH O
CUHTHIBAIOT M0 LIKAaJle HII H3aMepgIorT JIMHeHKo# ¢ MHIIMMEeTpPOBOH lIKa-
no#, Peaynerar BhIpaxalor B CAHTHMETPAX, KAK cpeaHee ApUdMeTH-
YeCKOe OBYX onpeneneHui [5,6 ’

Myrrocte. Ona o6ycrosneHa NpUCYTCTBHEM B TPO6e HEPACTBOPEH-
HBIX ¥ KOIUIOUAHBLIX BElleCTB HEOPraHMYeCKOro H OpraHUYecKoro npo-
Hcxoxaenns, MyTHOCTL BOOBI XAPAKTEPHIYIOT Xax npoapayxas, onajiec-—
neHTHaqg, cnabad MyTb, MyrHad ¥ T.A. 7).

%) Cpycox ymreparyphl, cM, J HacTs pnaHHON WHCTPYKIMH.



3anax. Onpegengior 3anax npodOk B OTKPHITOM cocyae, Ecm sanax
He dCeH, TO OTIMBAKT HeOONbLIIOe KO/MIEOTBO CTOKOB B KOMOY, mAu~

KPHIBAT €e 4YaCOBBIM CTEKIOM M noporpepawr no 50-65°C, nocne
yero 3anax onpepenswor, Kak OCTHbI#, PeKalibHBIN, CcepoBoaOpoa~
HeIll, HapO3Hut ¥ T.A, [4,D,7].

Kouyenrpauusg yoHos popopopa (pH), Tloa axrupnoh peaxume#n (pH)
noapasyMepalT KMCIOTHBIe M Ie/IOYHEIe CBOMCTBA CTOYHOH BOALI, OGYy-
COBIeHHEIe KOHUEHTpamye# B Boae monos soaopoma (HY) m  ruapok-
cpna [QHT), YonosHaa pemmruuua pH pasna orpuuaremuoMy — Oecs-
THYHOMY JIorapuiMy XOHIEHTpalMH #OHOB BOAopoaa, Bemmuny pH on-
penendaior XKOoJopUMETPHYMEeCKHM HIIM 3JIeKTPOMETPHYECKHM METOAOM,

OpuenrupoBouHoe onpeaenexHue pH npopoasT ¢ nmoMoumblw HHANKA-
TOPHBIX Oymaxek, [lias 9TOro Kosel NMOJOCKH YHHMBEpPCANBHO{ HHAMKA-—
TOPHO# OyMaXxym Onyckawr B HCCHenyeMpii pacTBOp HIIM Kanmo sTo-
'O pPaACTBOPA HAHOCAT HA NOJIOCKY HHAMKATOpHOM GyMars# C NIOMOIBLIO
CTek/gHAol nanouxku, [NogBUBUIYIOCS OKpACKY CPaABHHBAKT CO CTaH-
AapTHOH wWKAano#k C TOYHOCTHLK t 0,5 en, pH.,

AnexrproMeTpnyYecKkull Meroa onpeaenenns pH co crexmauHbIM anex-
TPOAOM SHABNAETCH Hambojee TOUHBIM METOHNOM, He 3aBHCHUIMM OT IpH--
CyTCcTBUM B 1Ipofe OXHciuTene# MAM BOCCTAaHOBUTeNell, HaAIMYMd LBET-
HOCT¥ ¥ MYTHOCTH, B3BECH, CBOSOAHOrO X0pa, NMOBHLIEHHOTIO coaep-
XKaHua conelt B npobe, Meroa ocHosaH Ha TOM, 4TO H3MeHeHne  pH
HA e[AMHUIY BHI3LIBAET M3MEHEHHe MOoTeHIMana ajxexrTposa Ha 5,81 MB
npr 20°C, Pesynbrar onpeneileHHs 3aBUCHUT OT TeMIIepaTyphl CTOKOR.
Temneparypy perympyior cleuManbHbiM YCTPOHCTBOM, BMOHTHPOBAH-
HeIM B niaboparopHbit pH-merp, Eomt rakoe ycrpo#icTBO OTCYTCTEY--
er, nNpoby cleayer Harperb HIK OXjlaAuTh A0 Tpebyemolt Temiepary-
Pl

Onpenenenne pH npopopar Ha naGoparopHoM pH-merpe (morenimo—
MeTpe) CO COTEeKNFHHBIM 2JIeKTPOAOM M3MEPEHUS ¥ KaJOMelbHbIM 21eK-—
tpoooM. Meronuka onpegeneHdda naHa B ONMCAHWN K IIPHOODY [5].

2. OBUIEE COOAEPXAHUE TIPUMECEH.
2.1.Onpenenenne cyxoro ocrarxa,

Cyxo#t ocTarox - 3TO MaCC& BCeX PACTBOPEHHBIX M  B3BOUIeHHBIX
BEIHEeCTB, KOTOpYIO onpedendaior IPH BHIAPUBAHUK OlIpeneleHHOro 06n-
eMa B3bosraHHON npoOs! HaA BOAAHONW OaHe, BHICYWIHBAHMH OCTATKA NpPO-
6e1 npr 105°C no nocrosumo#t MaccH M BopemmBaHuy | 7).

Annaparypa, Papdoposple vallky, poasaHas GaHd, CyWHIbHBIA MHap
(105°C), snexrpuueckas MydenbHas nevs (SOOOC) , SKCHKAaTOpD,

Xopn onpepejieHysi, B npenpapuTebHO BI3BEWICHHYR bappoponyo
yauky nepesocar 100-200 miI TwATeNILHO NMepeMelaHHOA  CTOYHOX
WUAKOCTH K BhIIAPUBAKT Ha BOASAHONK OanHe OO CYXOro OCTAaTka, Ono
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roe /Mg — Macca yYawku C OCTATKOM INOCJe NPOXKATMBAHHSA, MI;
m4 — Macca nNycTo¥ vallke, MI;
v ~ pGpem npolsl, B3ATON [NA ONpPenencHus, Mg
1000 «~ epunnua nepesona Ml B I,

[To pazHOOTH MexAy MACCOl paCTBOPEHHBIX BeEWECTB K MAaccou
301 ONPEeaeIAT NPHONMKeHHOe COQEepPMAHNEe OPraHHYeCKHX BellecTB
WIM [MOTeplo KX NPH NPOoKaiMBAHHK,

[lpumeyanue, Ilpy nmpoxamMBaHu CyXOoro ocrarka yJeTy4YuBawrcsd,
KpOMEe OpPraHd4eCKMX BeIlecTB, HaCTUYHO M HeOpraHUYeCKue  KOMIIO~
HEeHTDHI? KPHCTAIM3aIMOHHAS M I'MI'POCKONMYecKas BOO2,  YITIOKMCIIbIN
ras U3 xapboHaATOB KanbIMA ¥ MAarHufg, congHas KHCIOTa, OKMCIE! a30-
Ta, ofpasyixiyecsd NpM BOCCTAHOBISGHUMM HuTparosB, MHorue  opraxu-
YeCKHEe BelleCTBa HCnapsiorca Nnpy BhnapupaHuy, Harpuepnie ¢ome op-
raHgyYecKuX KUCIOT lipespauarrcs B yriexkucneit Harpui, Ounbxa npu
pacyerax Oyner TeM 6Oonblie, Yem MEHbUIe OpraifyMecKix 3arpsasHe-

rmﬁ[B].

4, B3BEIHEHHLIE BEIECTBA

4 Onpenenetne B3BeUISHHLIX BellecTs (UILTDOBaAHNEM
yepes OyMaxXHLIR dunsTp.

CymuHoCTh METORA ~ 3anepXupark Ha (HALTPE BCe B3BEUIEHHRIE
BeLleCTBA, COAepXAalMecsi B OTMEPEHHOM oObeMe TUATENILHO IIepeMe-
aHHOH npoOkl, N ONpenendrk UX Maccy Iocie BLICYLWIUBAHUA B Cy-
umnbHOM wxady npu 105°C,

Meron NpHMEHSIOT NIPH COOePXaHuK B Npode HIBEUICHHBIX BeEH(ecTs
He menee 100 Mmr/n, [TpoBr! ansg onpenencHUs B3BelSHHBIX BEUIECTB He

KOHCEPBUPYIOT [6]
Xon onpenenesns, Deasonburie ¢uneTpH cpeaHe#t nnorHocTH (Ge-

fad JIeHTAa) NOMewlaloT NpeABapUTEIbHO B GKKCH K BLICYLWUBAIOT C OT-
kpurreivu kpbiikamy npu 105°C po mocrosmuo# Mmacch, [Tecne cyum-
KH OIOKCH! C QHIBTPOM 3AKPHIBAIOT KpPHILIKAMH, ITOMEIAloT B 3KCHKA-~
TOp, OXNa)xaawr n p3semuBawr, Yepes dwmrp, NOAOTOBNSHHBIY Ta-
xum obpasom, nponyckatwr 10-~1000mMn B sapncumocTy OoT coaepxa-
HUS B3BEUICHHBIX BEUIeCTB) TLWATEILHO MepeMeluAHHON CTOYHOK  XuAa-
KOCTH, [/ YCKOPEHHOTO (UIILTPOBAHNA MCHOML3IYIOT BOPOHKY bioxpe-
pa ¥ BOAOCTPYUHBEIA Hacoc, [1po6y crouHolt BOALI OTOHPAKT  MEPHBIM
WMIMHAPOM, OcCTaRligiicd Ha CTeHKaX IWWIHMHApa 0OCalox CMBIBAOT He-
bonwbuwoit nopumeir ¢uneprpara, PuaLTp noMemawr B TOT XKe Glokc, B
KOTOPOM €r'0 B3BelHBAa/ix [0 (UIbTpoBaHnd, BLICYUIMBAIOT B CYlIX-—
meHoM wkagy npd 1059C no nocrosnHOl Macchl, OXnaXuaawr B IKCH-
Karope X CHOBaA B3BellXBawr,

5



Pacuer, Conepxanne papemennpix pemects (Xo,Mr/n) srruciasior
no popmyne

( mg - mq) -+ 1000

x 2 T S S Syl gy g ARyl Sl |

v

rae mq — Macca 6iokca C (QUILTPOM, MT;
mg ~ Macca Gioxca ¢ (UABTPOM H BHICYWIEHHLIMM  B3BEIIEHHBLIMH
BelleCTBaAMH, MI";
y ~ oOpeM Nnpobni, B834TO¥ ONG onpeneneHud, MII
1000 ~ eanHuna mepepoga M B L.
KommuyeCTBu B3BEIUGHHBIX BEIISCTE MOXHO ONpe]emuTh K APYruM
CIIOCOOOM: U3 nmoKazareqa odfuero copepxanua npuMeceit  BHIUKTAIOT

KOJIMYECTBO PACTBOPEHHBIX BEI[eCTS,

4,2, Onpenenenne B3IBEIIEHHBIX BELISCTE (OHILTPOBAHHEM

yepe3 MeMOpaHHbIT anbrp,

Meron NMpUMEHSIOT NP CoAepKaHuK B NMpobe B3BEUIEHHEIX BEIIECTB
merbiie 100 mr/n, Hcnoneayior npo6bl OYHIIEHHBIX OTCTOUHUKOB K3
KOHTAKTHOTO pe3epByapa WM OHOnpyHos [9].

Annaparypa. ®unerposanbupiit annapar Omixosa (puc., 1). Moxwuo

ucronb3onark 1 npubop 3elirua ¢ MerauiMdecKo TpYOKoOH,
Mewm6pauusie ¢punprpel ( npeaBapuTenbHble KM

Ne 4). [dna ynaneHus uMelwerocd B uX  HOopax
BO3AyXa, & TakKke OCTaTKOB pactsopureneit ¢une-
TPl KHIMATAT B AHCTHANMPOBaHHOU Boge 5-10 mam,
ABA-TPH pasa, 3aMeHdd MOCle Ka}Ooro KHnaddeHud
Boay. IlpocywHBaioT QUALTPH! B CYWHIBLHOM WIKady
npu 105°C po nocroduuoit Maccel pBa~rTpH daca.

Xoa onpepenerus. lloaroropnennsii MembpaH-
HLIE OUIBTP, NOMEYEHHBIH XapapaaiioM ¥ BaBelieH-
HLIH Ha a”HaMTHYEeCKHX Becax, nomMeumamor B IIpH-
Gbop nna ¢uneTpoBanks, Hepea ¢UNLETP Hporycxaior
onpeneneHubl 06beM CTOYHON XUAKOCTH  (0o6BeMm
3aBUCHT OT KONWYEeCTBA B3BEleHHbIX  BeLIeCTB).
Ecan ¢mabTpaT HEAOCTATOYHO NPO3PAuHbLIl, TO ero
BTOPHYHO HPONYCKAOT Yepes TOoT Xe bunntp. s
cosfauud Bakyyma B npubope HCnonb3yiorT — BONO-
CTPY¥HLIA MMM Macngault  Hacoc., Ocepumit  Ha

Puc, 1, Tpubop Omixoea ang ¢umesrpoBanus gew
pea MmeMOpaHuble (HIILTPBIS
1 —-crexnmman Tpybxa; 2~ raiika c pesn6ois
3 — Kpar; 4 -~BaKyyMmHbil umanr; 5 — peauHo--
Bag npoodxa,




YallKi C HaPYXHOH CTOPOHE! 0OTHPAIOT (UILTPOBaANLHOR Oymarol, CmMo-
YeHHOK pasbapiieHHON COMIHOR KHCIOTOH, a IOTOM AMCTHILTHMPOBAHHON
Bonoif, [Tocne BrmapeBanusa Cyxoi OCTATOK CyllaT B CYWMIbHOM LIKa-
dy nmpr L05°C po mocrosmmolt maccel, OX/IaxIeHHYI0 B SKCUKATOpE
YauIKy C BBICYUIEHHBLIM OCTaTKOM B3BElINBAIOT,

Pacuer, Obuiee comepxanue npumecet (X, mr/n - cyxoit ocrarok)
BBIMHCIISIOT IO QopMyiie

(mg-my) 1000
v

rae /Mo — Macca 4auky C BRICYWIEHHBIM OCTATKOM, Mr;

m4 - Macca nycro# 4Hauixu, Mrg
v -~ obbeM mnpoOpl, B34TON A oupejenedHus, Mil;
1000 -~ epwnuna nepesona M B I,

X= ~

2.2, Onpenenenxe Cyxoro ocrarka Mpobhl nociie NMpoKalIuBaHusd
( so/mut).

Hawky C BBICYWIEHHBIM OCTATKOM NpoOsl nMoMewanor B MydelbHYIo
neypr u npoxamusaior npu 600°C po nocrosmuol Maccel, 3aTeM  IO-
MewarwT B 2KCHKATOP, OXJ1aXnalor X B3BELINBAIOT,

Pacuer, Maccy som ( Y, mMr/n) suiyucnsior no dopmyne

(mg~my)+ 1000
vV

rge Mg — Macca Jaulky C OCTaATKOM MOCHe NPOKanuBaHus, Mg
My - Macca NnycToi yaliky, Mr}
V ~ ob6beM npoObl, B3ATOH And onpeneneHus, Mg
1000 - epnHuLA nepeBona MI B I,

Ecmt npoba comepxur 60ibioe KOMMYECTBO OPraHM4ecKux Be~
IeCcTB, OCTATOK NOCiie NpokKaMBaHus MHOrga OmiBaeT TEMHOr(O LBera,
B aToM citydae nocrne oxnmaxpgeHus yaulky C OCTaTKOM YBIAXHAIOT
MCTHIMMPOBAHHON BOAOH, BHICYWHBAIOT ¥ CHOBa npoxamupawr, Opra-
HH4YEeCKHEe BelleCTBa IIPOOH! CWILHO 3arpg3HEeHHEIX CTOYHLIX BOMA yOaud-
10T NpH OpoxamMBaHMY C OOINBIIMM TPYAOM, TOI'la OCTATOK  YBIaXHA~
jor 10%-HEIM pacTBOpPOM HHTpATA aMMOHHS, YBJaXHEHHEe U TPOKAIH~
BaAH¥e, eC/M HeoOXOnMMO, NMOBTOPSIOT HECKOJLKO paa,

2.3, 1OnEeneneHne OPr'aHM4eCKOro BellecTna nwﬁm

Conepxanue OpraHmiecKkoro penecTsa cyxoro ocrarka (Z,mr/m)
onpefendiorcd no ¢gopmyie

, o {m2=mg): 1000 ,

v

Y =



rage - Macca yalllky € BBHICYLIGHHBIM QCTATKOM, MI}
msz— Macca Yallky C OCTATKOM NOCNEe NPOKAIIMBAHKSA, MI')
v — 00beM npobrl, B3ATON ANA ONPENENICHHS, MII;
1000 -~ enumuua nepepona MII B I,

3. PACTBOPEHHHIE BEUIECTBA
Sal, Onpenenenye nJoTHOrO octatxa,,

[InoTHEM OCTATOK ONpefensdiOT BHUIAPHBAHKEM OIpENeNeHHOro o0bbne-
Ma npobel, NPOodPUALTPOBAHHON yepe3 OymaxHbit (UABTP, BHICYWIMBAIOT
npx 105°C po nocrosmmolt Macch ¥ B3BEMHMBAIOT,

Annaparypa Ta Xe, 4YTO U NpH OnpeaelleHdM oflxero CcoaepaHus
npumeceii,

Xoa _onpegenehHus, B npoxanenny® m B3BeElIeHHYIO bapdopopyio
yamky nomemaior 10-100 mn npodunsrpopanxoit  {duneTp c Genoit
neHro#l) cToyHOM BOAB! ¥ BBLIIAPUBAIOT HA BOAAHOH Game, [py BhITA-
PHBAHUHE YAalIKYy HanoJHAIoT He Oonee ueMm Ha 3/4 ee obGbema, [locne
BRITAPHBAHUA IPOOBI HAlIKY INEepPeHOCAT B CYWMIBbHGLIA HIKap H  cyuwar
npr 1LO5°C no nocrosHnok Macchi, OXNaXnawT B SKCUKATOpPe N B3BE-
HIBAIOT,

Pacyer, Conepmanue nnorsoro ocrarka (X,Mr/i) eemucngior no

dopmyne
( mo - q)e 1000

X' C_ J— A Sy pu il Rl Sl

v

rae 792 « Macca yaiky ¢ BBICYHIOHHBIM OCTATKOM, MI
m 1 -~ Macca nycrou dJauky, Mg

V -~ o0reM npobsyl, B3ATOR QA onpeneneHus, M
1000 ~ epunnna nepesoga M B I,

3,2, Onpenenenne ocrarka nocne npoxammpanus (sona),

Jlnist onpeneneHNss pacTBOPEHHEIX BewlecTB $apdopoBYy0 HanIKy C
BLICYIIEHHEIM OCTATKOM NPOOH! NOMEAoT B MygebHYI0 neyb u  IIpo-
xanusalor npu 600°C po nocroauno#t maccri, [Tpokanupanue  pBenyT
ocTopoXHO(4T06b HaGeXaTh NOTEePH HEODraHMYEeCKHX BelleCTB) A0 TeX
mop, NMOK& OCTATOK B Hallke He cTaHer 6enoro mwiy 6ypoBaroro upe-
ra (Npy SHAYMTENLHOM COAepXaHWd Xeneaa). [Ipokanennyro wamky ( c
30710#) nMoMewmaldT B SKCHKATOp, OXJIAaXAAKT ¥ B3BEIIMBAKT,

Pacuer, Ocrarox npo6u nocne npoxameanus (Y41 mr/m - Macca
30MbI) PACCUYHTHIBAKT 1o dopmyne
(m3 - I7ly ) * 1000

Yy = — e
f v




cTeHkax npubopa ocanok CMBIBAKT (HILTPATOM  HAa MeMOpaHHsbLIHk
duneLrp, [10 OKkOHyaHMM GUNLTPOBAHHA GUIBLTP C OCAAKOM MOACYHIMBAIOT
Ha pO3AyXe, A 3aTeM B CcywmibHoM mikapy npu 105°C no nocrosm-
HOM MAaccChl U BIBElIHBAIOT,

Pacuer. Conepxanne p3BelieHHBIX BeiwlectB (X, Mr/n)  BEMMCIEOT

no dopmyie
(a ~%)+ 1000
X = ?

vV

rne g — Macca MeMOpaHHoro ¢HILTpa C OCafKoM, MI;
p -~ Macca MmeMOpanHoro dunsrpa 6e3 ocapgka, Mr;
vV ~ 06beM NpOodHILTPOBAHHON aHaMM3upyeMOi CTOYHOR BOABI, MII;
1000 ~ epununa nepepona M B 1.

5, OCEJAIOIME M BCIIILIBAIOIWE BEIMECTBA

BapelleHHEIe BEUIECTBA OHpeAesiiT usMepeHuneM obvema ocanxa,
BRITABLICTO WM BCIILIBUIEO B TeYEHHE ONpeneleHHOrO BPEMEHH B
npoGe, KomuyecTro ocepaiuux HAM BCHILIBAKIKYX BEHICCTB MOXHO O—
pedeMTh 10 ¥ nocle OTCTauBaHus poOkl,

Annaparypa., Unmmugper Jincenxko (eMKOCTBIO OMH NMTP) AN ON—
pefeieHus HebonbUoro KoJMuyecrTBa oceqaluix BelieCTB H MEpHbIe M-
THHAPB! €MKDCTHIO OfMH JMTP IS onpeneneHus OOoNbuIOro XojduyecTna
ocefaMux H BCIUBIBAKIMX BeEWleCTB,

Xon onpepenexust, B wanuuap JIMCeHxo umu MepHBIi WANRHAP Ha-
HBAIOT TIIATEeNbLHO IllepeMellaHHyo npody, OboreMm ocepawommx M
BCHIBIBAIOUINX YacTHL H3mMepsior yepes 5, 10, 15, 30, 45, 60 wu
120 mun, 3a ngTh MAHYT 00 HaYana OTcueTa IMIMHAP HeCKONLKO pas
BpalaioT BOKPYT® BEPTHKAJILHOH OCH, uYTOOBI OTASIMTE HaCTHUBI, [IPH-—
JMIKEe K CTeHKaM, Pesynprarhl OnpiTa KCHONL3YIT NpY  TOCTPOSHHK
rpapuka, orMeyass Ha OCHM OPAMHAT KOJ/IMYECTBO BCILIBAIIIHMX HIIM OCew
AaNX BelecTB, 4 Ha OCH abCUMCC -~ BpeMSs BCHAbIBAHHSA WK OCepa—
HUE 4acTHl,

Ecmn yepes papa waca cTroyHad BOAA NONHOCTRIO HE  OTCTOANACH,
MpoaoMXKAWT HabmooeHust (B Teyenme 3-12 y)., B crounnix BORAX
ocepaliie BelleCThPa COCTABNAKT OK0oNO 65-70%  B3BELICHHNWX Be—
WeCTBP 0 Macce [4].

6, OKHCIAEMOCTD

KomrmecTBo KHC/IOpOAA, 9KBHBAIEHTHOE KOJIMYECTBY PACXOLYEeMOro
OKHUCITENE, Has3hIpaeTcCs OKHUCISEeMOCTBIO,

B saBucuMOCTH OT NPUMEHAEMOI'0 OKHCNUTENd pasmm4alr OKHC—
IHEeMOCTL ITepMAaHI'aHaTHyw, OMXpoMAaTHY® u 7.4, Bce Merogm onpene-
JIeHRd OKHCIIEMOCTH YCIIOBHM, FPeaynkTarti, nomyueHHbie pPasEEIMK
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MeTONaMM, MOryT OLITL PA3NMYHBLIMM AR ONHOH X TOHN XKe MpoGLI
BCNEACTBHEC HEOAUHAKOBOW CTENEeHM OKUCIHEeHWS, KOTOpasg SapBHUCHUT OT
CBOMCTB OKMC/HMTeNs, €10 KOHUEHTpaumiu, remgeparypel, pH u ap.Hau-
bosnee nomioe OKMUCNEeHWe NMpPOGH NOAYYAKT NDPH obpaborke 6uxpoma -
TOM Kaiisl B NPUCYTCTBHE CepPHOH XWCIOTHI,

"Obmasn oxucnaeMocTs” ~ 270 KUC/IOPOAHBIY SKBHBAJEHT BCEX OKM—
CIAIIKMXCA OpPraHu4ecKuX W HeOopranwueckux (3a MCKIoueHmeM  XJIO—

PHO~HONOB ) BELIECTH,
*ORUCNAEeMOCTE C HONpaRKo¥’— 2TO KHCIOPOAHLIH SKBUBAJICHT TONb-

KO OprasdTeCKdx BemecTs, LEro #axoAdr nyremM BBIYMTAHHA H3 pe-
aynkTara obmell OKHCHAEeMOCTH BeJIMYHH XUCJIOPOAHBIX SKBHBAJICHTOB,
IPUCYTCTBEYIOLMNX B Ipo6e HUTPMTOB, Cy/bpaToB, Cynbbuoop, Kenesa
n T, [4, 7]. [l CTOYHEIX BOA XUBOTHOBOAHECKHX KOMIIIEKCOB, CO-—
aepxaimux 6oMbiIoe KOMMYECTRO OPraHvyYecKHuX ¥ TPYAHOOKHCIISIEMBIX
BElIeCTB, PEXOMEHAyeTCa OMXpoMaTHBIA MeTOn onpenelleHMsl OKHCilse-
MOCTH, XKOTODEIf B 2TOM ClIyHiae HashBAKT XHMHYECKUM norpebne~
meM xucnopona (XIIK).

[lna nomydyenuss 6onee TOYHBIX PE3YILTATOB HeOOXOAMMO  onpene—
maTh XJIK mcxooHelX HapOaHBIX CTOKOB BO BabosnranHoll npobe,

6,1, buxpoMaTHasi OXHCISEMOCTD
(xumuyeckoe norpebnenue xucnopona — XITK).

Cyusocte Mmerona, B 18 u, pacrsope cepHo#t kmcimorsr ( 1:1)
buxpoMar kKamid OefCTBYeT KaK CHRLHBIH OKMCIMTE!Is, KOTOPHIH OXKKC—

[IGET NPK KHISYEHKH OONBLLIMHCTBO OPraHXYeCKKRX M HEKOTOphe MUHe-
panbHble BewecTpa, OxucneHNe OPraiHpyecKUX BEIleCTB  OCYIIeCTBIIs—
ercd no obpas’oBaHNd MBYOKMCH yIVIEpOAa M BOABLI, a430T BLIASIACTCH B
BygAe rasa, Merox ocHoOB&AH HA yyeTe GHXpoMara xaims, Ppacxogyemo-
ro Ha OKHCJIeHue,

30+ 2UeCrgOq + BHp 8§04 = 201y (50g )3 +2Kq 804 + 8Ho0+ 300y,

Oxucnenre NpOUCXOART B CHIHLHOKMCIONK Cpede U ConpoBoOXiaaercs
BOCCTAHOBJICHUEM WMIECTHBANISHTHOIO XpoMa B TpexsanexThHbil, Vabbi-
TOX OHxpoMara Kanug, OCTABUMECH B PacTBOpPE MOCNE OKUCICHUA, YuM-
THIBAKT NPKH TUTPOBAHUU CONBIO Mopa,

KoCro0z+ THa 804 +6Fe S0y = Cry (S04 )5+3F82 (S04 )3+ Ky 504 + TH4O,

[ng nyyilero OXKCISHHS OPraHMYeCKUX BEIIECTB B Npobe nobapisi—~
0T B KauecTsBe Karajm3aropa cynbpar cepebpa., Crousble BOARL OT
CBHHOOTKOPMOYHBIX KOMIIJIGKCOBg NOCTYNAaKMINe HA& OYMCTHEIE COOpY-
KeHUS, OKUCNAKTCcs 6e3 xaramm3aTropa B cpeaHeM Ha 56% [10]. {To~

8



oToMy nobapiieHue CEPHOKHCIOro cepebpa npu onpepenesun XIIK croy-
HBIX BOI SB/IGEercd oba3areilbHbIM,

[ToaroTorka npobhbl g aHamsa, OnpeneneHuio xayecrsa CTOYHON
HMUAKOCTH MealT XJIOpPHALL, CYb)UAbI, HUTPUTH!, ABYXBAICHTHOE XE-
neso, ITpn conepxkauuu xnopuaos Gomee 200 mr/n peaymerarst  XIIK

NONy4vaKrcd 3aBBUUEHHBIMH M3-38 OKUCIEeHUS KX OuxpomMaroM Kaims [0
CBOOOOHOI'O Xi0opAa,

Ko Cry 07 +7H,804+ ENaCL = Cr, (S04 )y +HKp 804 + INUg S04+ 7HyD +3C1Ly.

Brusnye Xnopuaop ycrpansior notasiieHueM CONM CEpPHOXHUCION
pPTyTH. ECnn xoHUeHTpalMs Xnopua-uoHop npepbitaer 1 r/i, TOo Cciie-
ayer nobaBuUTh B NpoOy HA KaXObIH MHIUIMT'PAMM XJIOpHa-uoHa 195 mr
pryre (22,5 Mr cepHOKHCHIOH pPTyTH) ¥ 5 Ml KOHUSHTPHPOBAHHON Cep-
HOM KHACIOTH ONIg JydUIero pacTBOpeHHud cynbdpara pPryTH,

Bmusine Ccyneduaor MOXHO YCTPaHUTH, noOapup OHXpoMar Kaiuda d
HeboblIoe KOMMYEeCTBO CepHO# KHRLJIOTH K gpole mnepea omnpeneneHueM,
¥ 3aTeM CMeCh Ha HEeCKONbKO MUHYT noMelawT B XONOAHOEe MeCTO,

KaCra0, + JHyS + 4Hy80y = Cryp (S04 )3+ 35 + Ky S0y + 4 Hq0.

[Tpr HeOOXOAMMOCTH CEPOBOAOPOH, HHUTPHTHI, ABYXBAIICHTHOE XEIew-
30 ClleAyeT onpegendarb OTACILHO NO OOINENPHHATHIM METOoANKAaM 74

PE3Y/BLTAT, MEepecCHUTaHHbIH B Mr/r Xuciopoaa, BHYHTAKWT U3 HalgeH—
HOH BemMYMHBI OKMCnsieMocTn [11],

1 Mr Ha$§ coorpercreyer 0,47 Mr kucnopona
1 Mr NOg 7 0,35 mr o
1 mMr fet*l o 0,14 wmr d
PeaxTnpri, 1. buxpomar xama 0,25 H, Bepyr 12,259 r 6uxpo-
Mara K&IIPIH' NPpeABapUTeIbHO BBICYUIEHHOI™O B TE€YEeHHEe [apyX Y4acop

O
npu LOS5 C, pacreopdaior B OUCTHILIMpOBanHO#h pone (B HebOMNBLLIOM KO~
JMY4ecTBe) M OAopoasT ob6mem ao 1 i,

2, CepHast XHCNOTA, XOHHEHTpHPOBAHHAA Y,M.4, (mnoTHOCTDH -
1,84),
3, CepHoxucnoe cepefpo xpucramindeckoe (4.A.a,)
Ero rororar cnepytonrMm obOpasom: pacrsopsawr 100 r asorHO-
KMCIoro cepebpa B (5 M gucrTuaposadnolt poabl ¥ 50O r cepHOKHC-
OO0 aMMOHHA B TAKOM Xe oObeme BOAbI, BimBawT ropsuu#l pacTeop

Cylbpara aMMOHMA B ropda4dit pacTBOpP a30THOKMCIOro cepebpa  npH
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SHEepIr'MYHOM JOMEUIMBAHNYK CTeK/SHHOR nanouxoit, Brinemusumiica 1npw
OXNna)XAeHHH KpHCTAanYyeCKuit ocanox cepebpa oTOHILTPOBLIBAT Ye-
pes 6yMaxHbifl UNLTP HA BOpOHKe DlOxHepa v nmpoMbIBalOT  XOJOOHOMN
IXCTUIUIEPOBAHHON BOOOH no yaaneHud Hurpar-unoHos, [IpopoasaT KoHT-
POJIL MPOMBLIBKH: B NPOGHpKY orbupador Hemuoro ¢unnrpara,  potap-
NS0T TAKOK Xe 00beM KOHHEeHTPUPOBAHHON CepHOU KUCHOTH, & 3aTeM
0 CTEeHKe NPOOMPKH OCTOPONMHO NPUNKBAaAOT HACHIUEHRHBIE pacTBOp cep-
HOKHCHOT'O Xeneaa, Ecm B ¢uisTpare nNpucyrcTByer HATPAT-HOH, TO
B npofupke obpaayerca Gypoe xonbno, [lonydeHHBI# OCAROK CEPHOKHUC-
noro cepefpa (80r) cuauana cymwar Mexay micTramy  GUILTpOBanb—
noft 6ymar®, a noroMm B cyuwmsHOM mkadpy npu HOOC rakxke Mew-
oy mcTaMi Q(UILTPOBAnLHOR Oymarid., XpasaT ocagoX B CKASHKE Ha
remHoro crexqna, Bce onepamun nposogaT OBICTPO, TEK K4K CepHO-
KHCI0€ Ccepedpo HA BO3AYXE TeMHeeT.

4, Cymwbar pryru (u.z.a.).
5, Conmb Mopa 0,25 1, Pacreopator 98 r xereszoaMMOHMEBEIX

xpacuos (4.A.8,) B AKCTHANKPOBAHHOK Bome, npumusalor 20 M  kKop-—

HeHTPHPOBAHHOK CepHOK KMcaorTel (4AId npemoTepaumesust o6pasoBaHud
ocollell Kenesa) K 1ocie oXnaXpaeHus foponsr OO0 obvema 11 AHCTHII~
miposannoit Bogo#t, [Ipy Heo6xomuMOCTH nONYYeHHBIH pPacTBop OHILT—
pyior, XpaHdaT pacTBOp B HIOJIHPOBAHHOM OT Bo3aayxa cocyne (puc.2),

J
N

W || 4
_i— | 7
ﬂ . Puc, 2, Tlpubop ans XpaneHuss THTpoBaH-
5 4 ‘ HOro pacteopa comu Mopa:
1 ~pacrBp cormt Mopa: 2.- Ooperka;
1r,} .., 3 ~rpy6ka ¢ Fe §0y ; 4 —cknauxa TmueH-

KO CO IIENIOMHBIM RACTBOPOM IHPOra/tIoHa:
O —pe3nHOBad Irpyia,

Turp pacTeopa comm Mopa ycraHaBmipaOr oSl Kaxnofl CepHM
NPOBOAXMBIX onpeaeneuuit: ordupawr 25 mn 0,25 H, XpOMOBOKHKCIOrO
Kamid, pastapndior MMCTHAIMPOBAHHON BOAOH NMPHOMM3KUTEnsHO 1o

250 mn, npumuBar 20 M1 KOHUEHTPUPOBAHHON CepHOY KHCIIOTHI, IIe—
peMeuiBalT K NOoCiie OXMaXOeHHs TUTPY®WTr pacTBopoM comn Mopa B
NMPUCYTCTBHH HHAMKATOpPA-N ~PeH HIAHTPAHKIOBOX KMCIIOTH, THTDP pact-
popa comu Mopa (K, mn) onpepensor no dopmyne

0,2525

K = Y ;
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rae A - ofoneM pacTeopa comi Mopa, m3pacXOAOBAHKHOTO HA THTPOBRA-
mme, 25 vy 0,25 n, xpomopoxucnmit xamait, Mty 0,25 —KOoH-
HEHTPAUMA XPOMOBOKHCIIONO Xailud,
6. Mnmukaropri: a) dexunanTpaHunoBag KHUCIOTA (rropomox )~
pacreopawr 0,2 r unmukaropa B 100 mn 0,2%HOro pacTBopa COMH.
Ana nyqrero cMauuBaHus MOPOWIKA MHAMKATOPA PeXOMEHAYETCH B3si-
TYK HaBeCKy NnpeABapuTeIbHO lepeMellaTh B papdopoBoit yaueyKe
CTex/IAHHOR nanoykol ¢ 2-5 mn 0,2%-HOro pacTropa YrjIeKUCHONo Ha—
TPUS AC macToobpas’HOrd COCTOAHHUS, a 3aTeM AOBECTH COAOH# [0 o6be=
ma 100 Mo npr mmaremmuoM nepememmpanyn wnx 0,25 r peHRmaH I~
PAHHIIOBOA XMCROTH! pacTeoputk B 12 Mn O,1H pacrseopa efxoro
HATPa K pa3baBHTL MICTHIUIMPOBaHHOR pomo#t no ob6vema 250 ma.
PacTsop ¢eHnIaHTPaHUIOBON KHGHOTHI MOXKET COXPAHATHCE OO HC-

nonb3opanud. [Ipospaummit pacreop mnocremenHo TemHeer, HO He NOp-
THTCSH,
)

6) deppoun (mopomox) -~ 1,5r 1,10 - peranrpomuua ¥ U,7 r
CEepHOKHCIIONo Xejnxesza pacteopsiior B 100 M AMCTHIUIKPOBAHHOK BOARI,
Uupukarop coxpaxnsercs Oonblie roaa

B) nedunmnammu (nopouwox) ~ 0,5 r pacreopsior 8 100mMn  xon-
HeHTPHPOBAHHON CepHOM KMCJIOTH! K NPHIHBAIOT MOJIyYeHHBIA  pPaACTBOP
k 20 M1 OMCTHIUIIMPOBAHHOK BOABl, JTOT HHAMKATOP HYXHO NMPHMEHHATDL
B npucyrcreun $ocdopHo#t kucmorh (2 mu1), ycTpaHsoumel OKHCIUTENb—
HOoe pAelicTBHe TPEXBAIGHTHOTO Xeje3a Ha aAndennnamux, WHmukarop
coxpassercs Conblle rona,

Annaparypa. Kontpr emxocreio 250-300 Mn ana KumgueHus |
IMIOCKOAOHHBIE KOMOB! CO WudoM, CHaGxeHHbIe NpoOKamMi C 06paTHHM
XOJIOAMITEHHKOM,

XopA QnpepdeneHus, 3arpasHeHHLIe CTOYHEIe BOABI Nepea oOnpenene—
HHeM pasbaBigioT TaK, YTo0h pacxon OHxpoMara XKalug COCTaBidl He
6onee 50%, 20 M1 nmpobrt mmu Menbumi ee obbeMm, AOBeAESHHBIN 1o
o6rema 20 M AUCTHIIAPOBAHHOK BOAOHA, MOMEIRAWT B KONOY CO HUDA-
dom, [doGasngaior 10mn 0,25 n, pacrpopa Ouxpomara xkamga, O,4 r
cyimupara pryrs, 0,4 r cynnpara cepebpa, PacTeop nepemeumsaor H
OCTOPOXHO NpumuBawT K HemMy 30 M KOHUEHTPUPOBAHHON CEepHON KHUC-
NOTHI, NOCJIe Hero BCTABAAIOT B XONOy npUunudoBAHHELIA obparHbi
XONMOAKNILHUK M KMnarar asa uaca, [Ipubop ana onpenenenug  XIIK
npeacTan;iei Ha puc, 3.

B npouecce KungueHMs OKpacka pacTeopa HOMKHA MEeHAThCH oT
opanxepoli no Oypoparo-kopuuHepolt, Ecnu ona craHOBHTCH 3eneHO#,
ONEIT HYXHO NOBTOPHUTHL (Henocrarox oxucmurens), I[locne oxkoHuaHus
KHIIAYSHUsST ¥ OCTHIBAHHS pacTBOpa OTCOENRHAIOT XONOAMIOBHUK, CMEIBA—
T OCTATKH CMECH M3 XOJOAMNbHMKA B Konby, npombiBawr 100 mn
OMCTHIUIMPOBAHHOM BOAOH M BeCkh pacrBop cHOBa oxnaxnawr. [IpubGap--
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nmgior 5-10 xanenb dheHUNAHTPAHMNOBON KHCOTH! MM S~4 xammi pacT-
Bopa depponxa unn aApdenunamuna (B NpUCYTCTBHY GOCHOPHOA KHCIIO-
Tol). UaGrITok Guxpomara xamMs THTDYIOT pacTeopoM comt Mopa o
K3MEHeHus] OKpaCKM MHAMKaropa (¢uHunanTpaxnioeoh KHCIIOTBIS OT

BHIIHEBO—]HOJICTOBO# N0 6YypoBaTO-3eneHot; deppouHa — oT ro;rybona--
TO-3€/I6HOR N0 KPacCHOBR&TO-TOnyOOl; n¥dpeHunamMmuHa - OT OpaHKEeBO--

Oypokt no aenenoft).

NapanienbRO NPOBOAAT XOJNOCTOE  OllpeaeleHye

¢ 20 Mn OMCTRIUIMPOBAHHONK BOOEL,
Pacuer, Buxpomaruyo oxucngemocrsb (X, Mr/i)
KKCAOpofia BHYUCALIOT Do dopmyne
wniliie
(@~b) N-K-*8- 1000
X = y
4
rae - o6beM pacTeopa coma Mopa, H3Pacxo-
AOBAHHO# B XOJIOCTOM ONBITE, M} 2
ol

» - obBeMm pacreopa comt Mopa, #3pacxo-
AOBAHHO¥ HA THUTpPOBAHKE NpobOhL, MI;
N - HOpManbHOCThL conu Mopaj
K - nonpasodHbif KoapduumeHT pacrsopa Co-
m: Mopa (0,25 u,);
v ~ oObeM npobbi, B3ATOH M/I9 anamaa, MII;
& —~ skpuBANEHT KHClOpoaAas
1000 - eannuna nepesona M B 1,
BuxpoMarisiM MeTOHOM MONHYV OnpeaensiTh OKUC—
ngemoctbk xucnopona 20-100 mr/n, Oxucnenne npo-—
popsar 0,08 y, mm 0,025 H, pacTropoM Ouxpoma-
ra kamd, a nocneayixuee rurpopanue 0,05 x, nmn p
0,025 1, pacreopoM coma Mopa,
[Ipn onpenenenux GuUXPOMATHROK  OKUCIAAEMOCTH
¢ HcrnoanszopauueMm 0,025 H, buxpomMara Kamsa HCw- ;

Puc,3. Ycraunoska ansg onéaenenem!ﬂ XIK: ; :

1l - xonba co uumdoM; 2 - OOPATHBIA XONOAHITL—
HUKS 3 — MIIKTKA,

NOJIL3YIOT HCKIIOYKMTENLHO YHCTYIO NOCYAY, TaK KaK aaxe He3HayHTenb—
HOE 3J3arpasHeHHe pacTeopd ClleflaMH OpraHMYeCKHX BeUWeCTB MOXeT
IOBIIMATEL Ha peaynbrar onpenenenus, Heobxomwmo agenats nponapky
KONG M XONomunbLHUKOB, OTKNOHEHHe OT NOyYaeMpblX pe3ylbTaToB ROl
#Ho cocrapnark £ 10%,

6.2. Perenepamua cone#t cepebpa, OrpabGoranyerie pacTeopel, CO-

pepxaimpe cony, HOHL! cepebpa, cobupawr B 6yreuib, Korpa  ocra-
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1rok (pacreopop) 6yner npumepno 1/2 umt 3/4 obvema OyTHUIKH, X
pacteopy npumupaior npu noMeumpanun (5% or obmero komMuecTea
NUIKOCTH) TEeXHMYECKYI0 congHyio xucnory (naorsocte 1,19),uTobHl
MONHOCTBLIO BBLIAEIMTL U3 pacTBOpa MOHE! cepebpa, [Iposepsior nonHo-
Ty ocaxaeHus xqopuaa cepebpa (nmpo6a ma CLl7), nocne yero pacr-
BOp OTCTaMBaloT He MeHee 12 u, Ocpernenuniit pacTeop (Ham ocan-

xoM) C/mMBalOT CUPOHOM M NPOMEIBAIOT OCA[OK BOAOH 1O yrnaneHns
X/10pa ¥ TpexBalleHTHOro Xejxesa, K IpOMEITOMYy OCagky  IpUMBAaIOT

paspeneHny’ (1:4) cepHy® KMCiOTYy (TEXHWYECKYI0) M BHOCAT  Me-
Ta/JIHYeCKut UWMHK NS BOCCTAaHOBIGHME cepebpa, npumMepHo 239 I IMH-
xa Ha 1 xr xnopucroro cepebpa,

Ecm ocagox XJIOPHCTOrO cepebpa BOCCTAHOBHICH HE IIONHOCTBHIO,
a BbIAeJIeHHe BOHOPOAA NPeKpaTHOCh, TO CaMBalorT OTpaboranHyio KNC-
JOTY ¥ HanMBaKwT pasbabBieHHYO cepHyl0 xucioTy. Ilpy HeobGxomumoc-
TH NOGAaBISIOT HeMHOr'O MeTalIM4YecKoro muexa, Boccraxosnenne ce-

peGpa crneayer IPOBOOUTH B BHITSXHOM wKagdy.
Brinemieuniica TEMHO-CEphIl 0canox Meraumdecxoro cepebpa npo-

MBLIBAIOT BOOOH OO ynalleHus CBOOOMHOA CepHON KHCAOTHI M MOHOB LMH—

xa, mocile 4Yero cepedpo OTOUILTPOBHIBAIOT Ha BOpOoHKe Dloxnepa u
BHICYIIMBAIOT, Bricyuiennoe cepefpo pacTBOpAIOT B A30THOR  KHCHOTe.

PacTeopenrie nmpoBOAAT B BBITEXXHOM UKapy HECOIBILIMMIK IIOPIKAMHK
(o 50 r) c pas6Gapnemno#t (1:1) aszorTmHOft EKUCHOTOL.

Pacreop asoTHokucnoro cepebpa BBIIAPHBAKOT HA  3JIeKTPOIIMTKEe

A0 MOSIBNICHUS IJIEHKH, IOC/Ie Yero ero OCTaBNSOT KPHCTa/UIM30BATLCH

’

4 3areM BLIIS/MBIINACK 0CAAOK (UABTPYIOT C MOMOIIBIO BOpOHKK biox-

Hepa,
Conn prICYWIHBAWT TI O

) CYyLUI pr 50-60"C p cymmnurmom wxady, a QUNTET -

paT CHOBa BhIIApuBalT, Ecim asorHokHcoe cepe6po mmeer HeRTpans—

HyI0 peaKmMio Ccpeanl, DO er0 MOXHO HCMONBL3OBATL B KAYECTBE pe~
AKTHBA, eC/l KHCIIyw — CONb NepeKpHCTaIUIM3OBLIBAIOT,

6,3, Yckopeuuni#t Meron onpenenernus XIIK,

Bruneonucannwit MeTon onpepeneHuss GMXpOMATHOH  OKHCIISIEMOCTH
(XIIK) sanumaer npopomxurenpHoe Bpems, [10sTOMy B OTHEIBHBIX
Cay4asXx MOXHO IPHMEHHATE YCKOpeHHbI# Meron (MeHee Tounmili), Pe-
KOMEHAYEeTCA NMePHOANYEeCKH NPOBOAUTE onperenesue oGOHMEH MeToda-—
MH [Vl HAXOXIEHHA OPHEHTUPOBOUHOro KospduumeHnra mepecuera{9].

Xon_onpenenenust, O6bem npobHl AN aHAIM3A BABUCHT OT CTEINCHH
Sarpsg3HEeHHOCTH CTO4YHOH BOaAkl, Ecmu okucnsemocTn  asamiaupyemoii

npo6rt 50-500 mMr/n, To nng anamusa Gepyr 5 M npobHl, aCiM OKHC—
maemoctb 500-4000mr/n  Gepyr 1w, ecrm 6ombwe (4000 mr/n),
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70 npobul pasGapnsior, [Ipn oxucnsemocrn wuxe 50O mr/n mMeron npu-—
MEHATL Henbad,

[1po6y nomelwrafor B TepMOCTORKY¥® KOGy emxocrewo 250 My, no-
Gannsor 2,5 mn 0,25 H, pacTrBopa 6uxpomara xamda, 0,2 r cynsdara
pryru (mByxBameHTHON) M NpH NepeMEliMBAHMM  KOHIEHTPHPOBAHHYIO
cepuyio kucrnory (7,5mn Ha 1 M npo6el ¥ 15 M1 kuciorst Ha S mMn
npober), IIpy aTOM Temmeparypa pacTeopa nogaumaercs cebime 100°C,

Yepes 2 MHH oxnaxpgaor pacTBop OO0 KOMHATHOHR Temneparyphsl, NpH-
mpa@r 100 M OuCTRIIMPOBAHHOR BOALI M THTPYWT NIOHKITOK OGHXPO-~

MaTa xams pacreopoM comr Mopa, Kak B apOHTpakHOM Merone,
Pacuer npopoasdr, KaK onucano smille, npy onpepenenun XIIK ap-~
DHTpaXHBIM MEeToooM,

7. PACTBOPEHHLIA KUCJIOPO[

Conepxanne pacTBOPEHHOIO KHCI/OPOAA ONpeneNsalor NPHM OLLHKE Kae
YeCTBA CTOYHOH BOABLI B OTKPBITHIX BOAOEMAaX H KOHTpO/le pabormt yC-
TAHOBOK M COOPYXeHH# Ang 6HONOr#decKOod OYNCTKH CTOYHBIX Boa, Mu~
HUMAITLHOEe COoMepXaHMe KHCopoda B BOAe ANg HOPMAJILHON MHSH Cwa
ACHITeNbHOCTH MUMKPOOPraHu3MOP B A2POTEHKaX cocTapinser 2 Mnr/a,
Onpenenesye pacTBOPEHHOIO KHCNOPOAA SIBNSETCH YacTbi0 aHANM3A Npn
onpefenesuy GHOXHMHYECKOro norpebnenus kucnopopa (BIIK), [Tpobw:,
npegHasHaueHHBIe AN onpeleneHud KHCIopoda, He KOHCePBHPYWT,

7,1, Meroa Buuxnepa,

Cyunocter Metona. B anaimaupyemy®w npofy cpa’y nocne orbopa
A06AaBNHIOT CONk ABYXBAIIGHTHONO MAapraHuA M Weloyb, OGpasyercd
OCaZloK T'HAPOOKHCH Maprauiia, KoToppid, OKHCIASAChH, npeppamiaeTca B
MApraHuoOBaTHCTYI0 KMCIIOTY, HepacTBOpEMY® B BOAE,

Mn(OH)g + 09 = HoMn Oy .
[Ipn u36BITKe CepHON XKMCIIOTH! M MOAKUTA KanMs OCANOK pacTBopdercd.
HeMnOg + 4HY +20~ = Mn+2 +J, + 30,0,
Brinemupumi#ica Koo THTPYT PacTsOpPOM THOCYALpara HaTpH4,.
J2 + ZN@32 57204 = Na@g S4 0g+ INa J~

KomeeCcTB0 BHASMUBIIENOCd HONA DKBHUBANIEHTHO KOMMUECTBY KHUC~
nopoaa, cofepxaumerocsg BO B3aToi npobe,

STOT MEeTOA HCNOMIL3YIOT npy COAEp.XaHMd B CTOYHOH BOAe He
Gonpwe 0,1 Mr/n azora HUTPUTOB H He bojiee 10 Mr/n OKucHOro xe-
ne3a, [lpyrue OKMC/IMTENMM MM BOCCTAHOBHTEIHN HOJ/DKHBI  OTCYTCTBO-

pare [ 7, 10].
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llogroTopra npoGr! K asamqusy, [lpu onpenenesmuit  pacTBOPEHHOrO

KMCIOpOAa HeOOXOAMMO YYUTHIBATH MPHCYTCTBHE B XHUAKOCTH HUTPH-
TOB, COleH Xejle34, B3PBIUCHHLIX BENIECTB, CYyALOUTOB, CBROGDAHOIOG
XNopa. YCTrpaHaor uxX BIMSHKE, NPUMEHAd oMy u3 Moaubuxkamm me—
rona Bunknepa,

B Ouonormyecxyu OuMIEHHBLIX BOA&X kalie BCErO ONpPefe/CHHUI0 Me-
AT HUTPHATHI, KOTOPLIe B KHCIOA cpene, neHCTBYy® Xax KaTamsarop,
Coco6CTBYIOT OKHCNEHHIO HOQHAOB N0 fona KHCIOPOOOM BOSAYXA, YTO
IIPABOAXT K NOBLILIEHHOMY pacxomdy THOCYNbLdara HaTpus M Melaer
OKOHYAHRI® THTPOBAHMSA, TAK K&K OKpacka HMHANKATOpa Kpaxmana dYe—
pe3 HEeKOTOpoe BpeMs BOCCTAHABIMBaeETCH,

2KJ+ 2KNOg + 4HCL = 2NO + 4KCL + 2H90 + 39 .

B/maure HUTPHTOR YCTPAHAKT A0OaBleHHeM a3una HaTpus, CYib—
cbanmnonoﬁ KHCHOTEl UK MOMYEBHHBI, C KOTOPBIMM alsaoTHCTas Kucnora
pearzpyer C BpIACNCHMEM as3oTa,

Onpepenennioo Meluaer ¥ GONbIIOCEe KOMMYECTBO B3BEIISHHBIX BE—
IeCTB, I09TOMY Nepeld ONBITOM Hpoby OCBETIAXT THAPOOKHCHIO Aaio-—
MMHNH, PUNLTPOBAHNE He NPOU3BOALAT.

Brinenenne #ona NpoOHCXOOMT INPH COAEPKAHMK B pacTBOpe CBO~
foqHOro xjopa, X/IOpaMuHa, TPeXBaNeHTHOro enesa, Boccranornenne
fiona  oaMA BHIBHIBAWT CYNBLGUTH ¥ cynbduapl, [na HX OkHcnennd
IPUMEHSIOT THINOXJIOpHA HatTpns, Biudaune axTHBHOIO XJjopa yCTpaHdaor
gobapiteHueM poAaHKA KamMg, a xejesa — (ochopHOM KHCIIOTEHI,

Annaparypa, flna onpepnenenmst pacTBOPEHHOI'O KHCIIOpoAa npuMe-
Halor xamobposaluble ckiastaxu (or 150 go 250 M) ¢  npuuympoBaH-
HLIMM NITPOOKaMM,

Kami6popaHye CKAAHOK NMPOBOAST CleaywmM obpasoM: HA TEXHU-—
YyeCKHX Becax B3BelHBAKT HNYCTYIO CYXYI0 CKNgHKY C npobxo#t ¢ To4~-
HocTho no 0,01 r, sanonualor ee AOBEPXY AMCTHILMMPOBAHHOHN BOOOH,
3aKpbIBaT npobko#t (MyspIpbKA BOagyxa HE AO/DKHEI OCTABATHLCH ), BO-—
ny C ropusiuka CKIgHkY yonpasor ¢unbrpoBalLHOK 6ymMaro#t ¥ CcHOBA
B3peuBawr, [lo peaynbraraM asyX B3BelIMBaHKE onpemengior obbpeM
cknauxu [ 24],

PeaktuBs. 1, 0,5%. pacreop xpaxmana (Srua 1 1), Pacrupawr
KpaxMall B CTYNXKe C HeOOoNbUIMM KOMYECTBOM XONOAHON AACTRIIK~
poBaHHOY BOALI ¥ BIMBAWP IPH NOCTOAHHOM NOMEUBAHKY P KYIISNIy®
IMCTWVMPOBAHHYI BOAy, KiaTar 5-10 vmui u orcrampawr 10-12 y,
[Tlocne aToro cmisawr npospaudeil pacrsop. [lna KOHCEPBRUPOBaHHS
pacrBopa nobSapnawr camumnopy kucnory (1,25 rua l m).

2, Cynepar Mmapraiua, B aucTriumpoBaHHOK BOAE pPacTBopPaIIoT
480 r cynspura mapraunma (400 r cynewbpara mapranma) max 425 r
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xnopuna mapranua, PuasTpylor u noBopsT 06reM 40 1 1 AMCTHIUIH-—

POBAHHOMK BONOH.
Ecimi HeMsSBEeCTHO XOMMYLETBO KPHCTANIM3AUMOHHOA BOOBl B MNpena-

pare, TO MJIOTHOCTL PACTBOPA CEPHOKMCI/IONO MapraHua [AOBOAAT  BO-
no#t no 1,27 r/cm® npu remneparype 20°C, 'B caydyae npuMeHeHHs
XNOpHAA MapraHuA [l PacTBOPeHHf ocafKka I'MAPOOKHCH Maprasua
OpUMEHKIOT conaHylo xucnory (1:l),

3. lllenouno#t pacreop #oaupna xamisd, B nucrumnupobaHHO# — BOAE
pacreopsior 700 r eaxoro xamt wmu 500 r eaxoro Harpa, 150 r
domucroro xamust (4,n.a,) ¥ Aopopar o6beM o 1 a1, B pacreope nomx-
Hbl OTCYTCTBOBATH KapboHarhwl, [IpH nouxuciieHMn M pa3bapieHHH pacT-—
BOP He AOJKeH AAaBaThk C KpaxmanoM CHHer'o oxpauiMpaius (OTCYTCT-
BHE HHTPUTOB, HOIHMAOB, COJiel OKKCH Kelnesa), HO AOIDKeH CHHETh OT
poGapnenna oguolt xamm O,1 H, pacreopa #oma, Ecom B gesouHOM
pacTBOpe eCTb BellecTBa, BbIAeNgiuue AOR NpPH MOAKHCIICHHH, pact-
Bop ofpabatrmBawr cnjnasoMm [leeappa, [na aroro x pacreopy pobap-—
mawr 1 r cnaapa [lesapaa, ocraemsiior na 10-12 4y, sarem Harpesa-
IOT 00 KMneHus (KOHTpOnbHAS peaxkiMs HA OTCYTCTBHE HHTPHTOB C
peakTusoM ['pucca nocne xefirpammsauuyu), OTCTaHBAKT U CIMBAKT
npoapaynblit pacTeop, B cnytae mornomenns umenausio #opa (sarpsas—
HeHHe CYy/bPuTaMK), obpaBarTpBalor mienodYb pacTBopoM Hona, I'oropst
HECKOIILKO MMILIM/IMTPOB IXe/IOWHOro Aoaxaa ¥ NnpoBOAAT C HHM, 4 TaK-—
e C NpOBEPEHHBIM IMENIOYHBLIM HOAMAOM HECKOIBLKO napalienbHbIX Off—
penenesui pacTBOPEHHOT'O KHCIOpOA& B nMpofe OomHOK H TOlt e BOAEI

[Io mamenexuio obbeMa runocynbgura, nolleallero Ha TUTPOBAHKeE,
H Bhigemuplierocd Hoga B papHBIX 06bpeMax BOABI, BHIYHCISIOT  KOMH-—

yecTpO #ona, NoOrjoeHHOr'o MCHeITYyeMbIM pacTpopoM Hoauaa, [loGap—
JAIOT pacyeTHoe KOMMYEeCTBO THTPOBAHHOIO pactTpopa iona B pacTeop
menody M aarem Hoaun,

HonmcTrit xamuit HeO6XOOMMO GepexHO XpaHuTb, ECIM OH aarpsas-
HEH, TO npuobperaer cnabo-kenrosareilf lpeT, TOrga ero cyuar Ip
110°C, uro6er ynamure #on (peaxTHB CTAHOBHTCH GembiM).

4, Ceprasa xucnora (2:3), PasbapneHHb# pacTBOp CEpHOH KHCIIO-
TH He NO/DKeH CcHHeTh B INPHCYTCTBHH KpaxMana npu Ao0apileHHKH K He-
My pacTsopa HoAUCTONO Kajmd, CBO60OHOIO OT ROA4TOB,

5, Cepuaa xucnora (1:4).

6. Tuocynspar narpus 0,01 H, pacteop. B  cpexenpoxunayeHHOHN
JMCTHILNMPOBAHHON BOJEe pacCTROpPHIOT 2,0 I’ CePHOBATHCTOKMCHONO HaT-
pust (4.m.a.) u popoasrT o6wem mo 1 n, [loGammsior 4mn 1H, eaxoro
Harpa u S Ma xnopodpopma, PacTeop xpasHdT B TeMHOM CKiagHke 6e3
OOCTYyIia YINIEKHCIIOTO raaa,

TUTp ycraHap/mMBaOT 10 OHXpPOMATY KAMMS M [IepUONHYECKH  [1pOo—

BEPKIOT,

16



Ycranoeka THTpa no Guxpomary xama (KoCroO-+),

B xonuyeckyso xonby c npurepro# npobxoit npumeawr 100 mn

AMCTHIUIMpOBaAHHON BOA M pobamnator 1,8 r #omucroro Kauud,
15 mn 2 H, conanoft kucnoret 1 20 man 0,01 H, ABYXPOMOBOKHCIIONO K&~
s,

Ilocne nepeMeunmBanug pacTBOp OCTap/IdKT CTOSTH B TeMHOM MeC-
Te 15 mur ¥ sarem Turpywor 0,01 n, pacTBOpOM THOCY/NLDATA HaT—
pus, npenBapuTenbHO Aobasup 1-2 M kpaxmana (B xagecree MHAM-
xaropa), Turp (K) rrocynebara parpus npoBepawor He pexe OQHOIO
pasa B Heaenwo,

K= 22
a
rae a -~ xommyecreo 0,01 #, pacrsopa THOCYy/k}para Harpud, IomeR—
ero Ha THTPOBAHKEe, MILS
20 » xomruecrpo THTpyemoro 0,01 H, pacTpOopa ABYXPOMOBOKHCIIO-

o xamis, M,

7. Eoxoe xam c asmaoMm, Pacreopasor 700 egxoro xamt B
700 Mmn mucrunmporarHo#t soawl, 1O r asuaa HaTpug  pacTeBOpPSIOT B
40 mn auctunmmposanHo poavl. O06a pacTBOpa CMEMKBAKT X AOBOAAT
ooreM 00 1 1, Ecnx pacreop He npospayeH, TO e€ro OTCTamBawr H
CUPOHUPYIOT,

8. Enxoe xam c #oaumom u asngoMm Harpug, B 700mMn  aucrun-
mpoeadHoll ponkl pacteopawr 700 r eaxoro xam 1 150 » fioanna
xamusga, OraensHo pacreopawr 40 r asupga Harpus B 40 M auCTHILIM-
poanHO# BOOEl, Oba pacTeopa cMewnsBawwr M obbeM pgomomaTr #0 1 n,
Ecrm pacTBOp He npo3padeH, ero OTCcTaMpawr, a 3areM CHPOHUPYKT,

9O, Cynbpamusosass Kucnora umu mouepuHa, 40%-kHble BOAHDIE
pPacTbBOpEI,

10, Enkoe xamu, 70%-uullt pacTeOp,

11, Yomun kamma, pacteBop 15%-noff KoHUeHTpamuu, Pacrsopsior
15 r #Hoompa xama (4,A.4.) B AMCTHIUMMPOBAHHON BOme, NpPUOABIAKT
1 M 1 H, pacTBOpa €OKOro Harpa ¥ OOBOAAT N0 oOnema 100 mu,
Odns npoeepku pacTBopa 2 Mt ero nomema®wr B xon6y co 100 mn
MMCTHMpORaHHON BOoAB! M S M cepuo#t xucrnoret (1:4), [Tocne no-
Gapneuna S M1 pacTBOpa KpaxMajlia OKpacKa He HOoJKHA NOABIATHCA,

12, Isyxpomorbkucimfi xama#t O,01 1, pacrsop. Pacrpopsaior
0,4904 r 6uxpomara xama (u.g.a,), BeCymerHoro npy 105°9C, B
AMCTHIUMPOBAHHON BOAe M AopoaaT obrem o 1, 0,01 u, Pacrsop
GuoxpoMara xamust MOoxHo npurorosutrh B3 O,01 H, dukcanana, pas-
oapnaa ero B 10 pas,

1 3, Conauasa xucnora 2 1, bepyr 41,75 mn consanoit KHCTIOTH!
(mmornocrey 1,19) u pomoasT no o6pema 250 Mn  aucTHIUIIPOBAHHOM

BOOM.



Xon onpepenexnus, B cknaeku o6semom 300-380 mMn  Ham-
BAWOT MO 2 My PeaxkTHpop, a4 B CkiaaHky Ha 150-250Mn u 125 M
¥ semnnle - coorpercreemno mo 1 m 0,5 M peaxrusos.

7.2, Onpenenenve Kucnopoga npu OTCYTCTBHH HHUTDHTOB,

B xamOpoBaHHY® KHUCIIOPOAHY® CKIGHKY, 3aNOIHEHHYI  HOBEpXy
HeneITyeMOl Booo#, BBOOAT nunerkod 1 mMn pacreopa cyinbpara Map—

raina, norpyxas ee A0 AHA cKnaHku, [lpyro#t nmunerko#t = npumusaior
1 Mn inenouHoro pacreopa Hoguna xamd, B sToM choywae  nunerky

BBOOAT B TOPMBUIKO KUCnOpoaHol oxaanxu. [Ipn arom BbliiBAETCA
2 mn asamaupyeMofi ponel (CKOMLKO HayMmM peaxTuesoB). IIpy  pac—
YyerTax BHOCHAT COOTBETCTBYIUWYK NONIPpapxy.

[lpu nodaminenuy B CKAKHKK emxocTbL® 250 Mn 1 M pacrepopa cCy-
mbdpara Mapraiia KuC/Iopon NOHOCTHI nornoitaerca uyepea 4050 cex
noce TUATENLHONO MepeMelidpaNud, NTpH NOGaBIeHUKR 2 M PacrBo-
pa - yeped 25~-30 cex, [lepemewmpakor cogepxuMoe CKIAHKY H K
oceruieMy ocaaxy nobapngior 3 mn cepHo#t xkucnorsl (2:3) raAK, 9TobHt
He B3MYTHTH ocanok, [locne arToro 3akpniBaOT CKIASHKY npobxo#t #u
TUlaTeNbHO NepeMelMBalor conep¥mumoe, Ecnu npu npumBasun  KHC-
JIOTH! OCEBIUK# OCANOK HaYMHAET BCIMHIBATEL (38 cyer prIenaKMUErocd
YyIJIEKHCIIOr0 rasa), TO T0 OGbAcCHAeTcd O6HIMeM KapbOHATOB B lle-—
JIOMHOM pacTBOpe Hoauaa H KapOOHATHON XECTKOCTHI HCILITYEeMO# BO~-
nel, Hrobel #abexarp OWMOKH, B aHaAnM3e NepeR MOAKMCIEHHueM u3
CKIISIHKH OTOHpamwr 3 M XUAOKOCTR B KOoaOy aAnd THTPOBAHNA, B KOTO-—
po#t copgepxuTCca HeMHOro cepHo#t xmanorel, Borapnaa npobxy, cobu-
paT BHITEKIYIO BOAY B TY Xe Konby ans ThurpopaHmnd, [locne pacr-
BOPEHHE ocanxa COopepxuMMoOe CKISHKM NepeHocAT B XKondy miIs THTpPO-
sauug, Tarpywr 0,01 H, pacrBopoMm THOCYNLdpara narpug Ao OmnenHo-
COJIOMEHHOI'O uBera, 3areM BKOMDY pnobapnator 1 Mn pacTBopa Xpax—
Mana # OBICTPO TUTPYKT [0 HCYESHOBEHMS cuHel oxpacku, Kucmopon-
HYK CKJISHKY ONONACKHBAKT THTPOBAHHEIM pacTeopoM, [Ipn nocumuenun
pacrTreopa ero HOTUTPOBLIBAT THOCYNLOATOM HaTPHUL,

P acuyeT, Cogepxatue pacrsopenHoro xucnopopa (X, Mr/n) Berauc-
ngior o dopMyne

a-K-0,08- 1000
Vi = Vg

rae a - xomuyecrso 0,01 H, pacrBopa THOCYmbpara HATPUS, IOIIE~
ero Ha THTPOBaRKe IPOOhI, M}
K -~ nonpapounnit xoadpummentT pacrsopa THOCYynbdara HaTpPUR]
0,08 - xo/muecTsa KHUC/IOpOZA, XKOTOPOMY COOTBETCTBYET 1 mn
0,01 1, pacrBopa THOCYmmdara HaTpus;
Vi — obbeM CKNAHKH, B KOTOPOM (HMKCHDPOBANICS KUCIIOPOM, MJI;
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V, — 00beM peaxkTHBOB, BIATHIX ANA PUKCAIMH KHClIOpoaa, Mily
1000 -~ eagununa nepesoga M B 1.
PacreopeHHEIl XMC/OpQN B HNPHCYTCTBUH AKTHBHOTC Hna, TIpx or6o—

pe npof U3 a3pPOTEHKOB HA oOnpefelleHHe PacTBOPEHHOTO KMC/I0poAAa He-
OGXOOMMO NPUOCTAHOBUTE IIOTpPEOcHNEe KHCNIOpORA aKTHBHBIM HioMm, B

KauecTBE KOHCEepBHpyioero peutecrBa npumeHsior 10%-um#k pacrsop
cepHokuciiofi Meau, [Ipo6y mnopo#t cMecH orbupa-

OT NPY [IOMOIMY ChnenManbLHoro ycrpoicrsa(puc.4).
Hna orbopa npob® KHCNONMLIYKT CKAEHKK  €MKO-
creio 400-500 M1 ¢ XOpowo NpPUTEPTHIMK  NPOG-
xamMu, ‘B cknauxy nepen or6opoM npobel  HamiBa-
10T CepHOKHCHY# Meap 2,9 Mn Ha 1o cyxoro maa,
3anoimgKT ee XUAKOCTHKX TaK, 4YTOOB! He ocTa-
BAJIOCH NMY3LIPLKOB BO3AYXA, JaMepar Temiepa~
TYPY MUOAKOCTH, 3aKphiBaT CKAfHKY npodtxoi.lloc-
e OCeaHu¥ Wila CAHBaT XUAKOCTH CHPOHOM B
KamOpOBaHKEY®X CKJISHKY C npureproft npobxof,

7.3, Onpenenenue PacTBOPEHHONO KHc/opoaa
no Pupens—Criocapry (B NPHCYTCTBHH _HUT—

HTOB/s

CymHocTh MeTOnma, Meroag OCHOBAH  Ha

pPeaKimMy OXNUCICHUA HUTPUTOR ¥ HECTOHKHX opra—-
HUYECKHNX BEIleCTP NepMarRrAHATOM Kalus B KHC-
O Cpefe M NOCHSAYKMIMM onpeaeneneM pacr-
BOPEHHOI0 KHCJIOpoaa HogoMeTpHieCKHM crnocoboMm
(MeTon Bumxnepa).

Puc.<, [Ipu6op ana saarus npod xHa pacrpopeHHb
KN CII0pOon,

[logroropxa npo6s and aHanausa, OnpeneneHuso meluasor

aKTUBHBI# WI, OpraHMuyecKHe BelleCTBa, Xene30, AKTUBHBIN W1 nepen
onpefenieHEeM oOcaxXaawr pacTBOPOM CEepHOKHcroN menu, Hurpurel, He-
CTONKNE OpraHpyecKyue BelIeCTPa OKHCIAIOT [IepPMSHIaHaTOM Xanug B
kucno# cpene. Xenezo cpa3miBalOT QTrOpHCTHIM KamueMm, MerToo He
MPUMEHAIOT NPH HanMuu® 3aKUCHBIX COVIel Xemesa B HEUTPHTOB Oonbile
0,1 mr/a.

Peaxtuppi, 1. Pacrsop nepmanrasara gamms 0,2 w. bepyr 6,32 r
1epManrasara Kajus, pacTBopaoT B 1 1 OMCTWUMMPOBAHHOH BO/IbL,

2. Pacteop mabenepoil Kxucnorel, 1,4 r wmaeesneBoll KHCIOTHI pACT—
popgior B 100 Mma aucTHmmMpoBaHHOR BOAn! (pacTeop 6LICTPO  nOp-
rurca), 1 Mn pacrBopa BoccTaHaBnmBaer okono 1,1 mMn pacrsBopa
[IepMaHraHara Kaumd,
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3. Pacreop ¢ropucroro gaymsd, B amcrummupoBantot pope pactT—
sopsior 40 r ¢ropuna kamma u obwem posoasar Ao 100 mn,

4, ®ocdopunas xucnora, 83%-HElll pacTeBOD.

5. Cepuas xucmora pasBenenuast (2:3).

6. PeakTupnl ang HogoMeTpuUHEeCKOTO ollpenefieHud PACTBOPEH—~
Horo xuciopoaa (cm, peakTnBml -~ PacrTBopenHBIl Kucrnopon).

Xon_onpenencHud, B xamubpoBannyio CKIAHKY, 3aMOIHEHHYI HCIIBI-
Tyemoll XuAKooTh0, Hammpalor 0,5 mn cepwol xucnoret (2:3) u  po-
0apngioT pPacTROp nepManraHara kamsd, Ecmu oxpacka npm  BCTpPSAXH--
BaHMK KCue3aer, TO AOCOABIAIOT elle pacTBOpP MNepMaHragara Kamua (mo
0,5 mwmy 1 Mmn) go mosibieHus ¢UOJIETOBON OKpPACKHM, HE CUMTAsICh  C
KOPMYHEBBIM OKpAllMBAHKEM, ECm KommdecTBO nepMaHraHara  Kanus
MPEBBLICUT O M1, TO NMONL3YWrca 6o/fiee KOHUSHTPHPOBAHHLIM  pPaCTBO~
pom ( 1~b%-HEIM, B 3ABHCHUMOCTH OT COAEPXAHMS! HATPHUTOB),

[Tpo6e (duoneroprtft user) mawr nocroars 15 muu, 3areM  npu-
misaor 0,5 Mn pacreopa wapeneBoit KUCHOTH AN PA3PVIIEHUR  K3—
ObITKA nepMaHranara Kkamsa, Ecim yepes 5 MHMH OKpacKa coxpauser -
c, cHopa nobGampnsor 0,5 Ma pacTBopa M XKAYT NOMHONO ofecCuBeYH-
BAHHA, TAK KaK paxe crneapl KOpUUHEBATOH OKPACKH nalyT BhIAeJICHHE
Wona ua Hogumamos (monyyasor He TOuHBIM peaynbTar),

B npucyrcreru conell xenesa obecupedHBaHME IPOTEKaeT  HHOI'Aa
Mennexno (24 4 u Gojee), Toraa mnobapnawr 2 M GTOPHCTOTO Kanlud,
Brmuanne xeneaa MOXHO YCTPAHHUTE, €CIM NPH PaCTBOPEHUM Ocagxa Ao-
6aBuTk 4 M 85%-Hol POoCHOPHOH KHUCIIOTEHI,

Eomm xenesa B npobe Gombite 1 mr/mn, 1o ofecuBeunBanue HeobH-
XOAMMO NPOBOAXT: B TEMHOTE, TAK Kak Ha CBeTy llapelieBast KHCoTa
BOCCTAHARIMBAET COMM Xejle3a M3 OKMCHBIX B 2aKuCHule, K ofbecuse-
YeHHOMY pacTBOpPY NpuGaBnsior 1 M CEpHOKHCIIONO MapraHua ¥ 3 mn
HIEIOYHOrO PAaCTBOpPa HOAKMCTOrC Xaymd, JakpHBawr CKISHKY NpoOKo# u
nepeMewneawr, Korna Brimagaer ocagok, OTKPHIBAKT CKISIHKY H 40—
Gapngior 3 M cepHolt kucrnorel (2:3). 3akpHBaAKT CKIAHKY Npo6koO#
¥ lepeMewxsawr, BrimBawr conepxuMoe CKNSHKKM B Xonl@y miag THT-
posauns, Turpywr O,01 1, pacTBOopoM THOCYNLbara HATPHA A0 Oled—
HO—COJIOMEHHOI'0 uBeTa, NPUAMBAIOT 1 M1 Xpaxmana @ CHOBa THUTPYOT
A0 MCHE3SHOBEHUS CHHe# OKpacku pacteopsa, [locneaywinee nogeneHue
CHHeH OKpacKH He YUHTHIBAWT,

[Tpr GOMBLUIOM COAEPXAHNK HUTPHTOB IIOCIEe pacTBOpEHNsd ocaaxa
B KHCJIOTE, COAEPXUMOE KHC/IOPOAHOU CKIIMHKM NeperuBalorT B Konby
And THTROBAHHA, B KOTOpPYI0 NpPeABAPATEIBLHO HAMMBAKWT  HACHIEHHBIA
pacTBOpP YKCYCHOKMCIOro Harpud, ObOpem ero sasucur OT  obbeMa
CKJ/IIHKH, PeaKTHBOB, NO3TOMY YCTAHABJJIMBAKT OQHMH Pa3 AN  JaHHBIX
ycnopu#t onwita, KoOmmiecTpo HEOOXOAMMOIO YKCYCHOXHCIIOTO  HaATPUs
(46,25 r na 100 1 Boawl) onpegenstior B XOMOCTOM ONBITE C AMCTHII—
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IMPOBAHHON! BOAOH, B KOTOPYK BHOCAT Te Xe 00beMbl PEaKTHBOB, YTO
M IIpY ONpeneNleHuH PACTBOPEHHOIO Kucnopopna B npobe, [locne Turpo-
panug #ona B xonby noGapnaiorT HECKOILKO Kanens WHaukaropa (6pom—
$beHO/I0BOTO CHHENO, 2%-HElIA CHMPTOBOM DPACTBOP) M NMpPH  ITOMelIHBA-

HUH PacTBOpP YKCYCHOKHCIIONO HaTpud AO IepexXona OKPaACKM ua xenTol
B cuHe-Toiy6y®, uTo coorpercreyer pH 4 [13],

Ecim TpynHO YCTaHOBUTH I'PAHKIY M3MEHEHMR OKpPacKH, TO B KHC~-
JOPOOHYIO CKIAHKY C AMCTHIUIMPOBAHHON BOAOR He HAIUBAKT PpPACTEOP
CepHOKHMCIIONO Mapranua, '[lociie pno6apnenusg B npofy HACBHIIEHHOTO pa-
CTBOpA YKCYCHOKHCIIOTO HATpPHA BhRIAeMBUIKHACA HOA TUTPYIOT THOCYIb-
baroM HaTPUL,

P acuer, Conepxanue pacreopeHnoro xuciopoga (X,mr/m) permc-
ag10T 110 gopMyiie

aiKIO'Oellooo
A = Vi~ Vy

rne a - xommuectBo 0,01 H, pacrBOpa THOCYNLbaTa HATpHL, NOolIen—
Iero Ha THUTPOBAaHMe NpoObl, B MII;
K - nonpasounpift xoadpduumeHT pacTeBopa THOCYNbLYATA HATPHUS:
0,08 -komuyecTBO KKCIopona, Koropomy coorsercreyer 1 mn 0,01 H,
PACTBOPA THOCYIBLOATA HATDHSS
V) = 06beM CK/IAHKM, B KOTOPOM (GMKCHMPOBAJICS KMCIIOpPOA, MIT;
Vo — KOJIMYECTBO PCAKTHBOB, B34ATHIX ANA OKHCICHHS H oOcaxige—
HUSI, B MII}
1000 -~ epununa nepesoma M B I,

8 bBUOXNMNHECKOE TNOTPEDBJIEHUE KHNMCIIOPOA
(BIIK)

8,1.Meron pasbGaBnenus (angd HEOUMMIEHHBIX CTOYHBIX BOM).

Onpenenenvie BITK ocHopaHo Ha CnoCOGHOTTH MHKPOOPraHu3MOB
MHHEPAM30BaTEL OpraHHyYyecKkue BeltecTna, bHoxumMieckoe norpebne-—
HH{Ee KUCnopoaa He BKNWYaeT pacxofa KHCinopon&8 Ha HHETPHOHKAMIO.
Meroa nospongeT YUHTHIBATHL NoTpebneHre KHCnopoaa B NEepRyl® ouye—
penb OTHOCHUTEIIbHO HEeCTOMKHX, JIErKO OKHCIdeMBIX OPraHHyYeCKHX Be-
xecrTsn,

Onpepengior narucyroyHoe norpebnenue xucnopopa (BIKg) mmu
nonHoe GHOXMMHMyecKoe norTpeGnenwe xucnopoga (BITK . .. ).

CEEEOCTE’ Meroaa, I/Iccuenyewio CTOYHY BOAYy IIOCJIe ABYyX4aco-
BOI'O OTCTAMBaHus pastaBngair CneiManbHO DOANOTOBIEGHHON — OUCTHII-

IMpOBAaHHON BOIOH, B3IATOH B TAKOM 00BeMe, UTOOH  Cofiepxauterocd
B HEe#l xuciopoaa OBbIIO AOCTATOYHO NI MOJHONO OKHCIEeHMs  OpraHi—
YECKMX BeleCTB, HAXOAAUMXCH B CTO4HOM xmaxoct# (CTok# BTOpHY-
HBIX OTCTOUHHMKOB He orcrampawr). Onpeneme coaepXasHHe  pacTpBO-—
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peHHOrv KHMC/IOpoaa B NOMydeHHON CMeCH, €e OCTaBIgioT B  3aKphHITOH
ckisuke, [loBropHoe onpemenexwne npopopsar 4epes 5, 10, 15, 20,
25, 30 cyroxk,

Copepxauiniics KHCIOpOn B [1€PBOHAYANLHO pasbanierHOR npobe

Gyner obecmeyuBaTh HOpPMAJbHBIE YCIOBHA NPOTeKaHust aspoOHpIx OHO-
XUMHYECKMX ITpouecCcoB, €CI¥ aHanmmaupyeMag cMecb Nnpobrl ¢ pazbap-

msauel Bono#t OyneT HacpnieHa XMCnNOPOAOM Nepen HawanoM olpene-
nenvs onwmra (mpuGmusurensHo go 8,8 mrfu nmpr 20°C), Bo Bpems

HHKYOAIMOHHOIO lepHoaa nerpedieHre XNCIopoga HOIKHO ObThL He Me-—
Hee 3—4 Mr/n, a KOKHEHTPALMA XKHCAOPOAA NOCHe HHKYOAIMOHHOIO Ie~—

puona ~ He Menblle 3—4 mr/n, HauBonee npaBHIILHEIM CUHTAETCH pe~

aynprar asamuza DIIK, xorpa mspacxoposano npubimaarensso S0%

NepBOH A%AJILHO TPUCYTCTBOBABIIEr0 KHCIOPOAA.

JlaGopaTopuaM BCEX BeAOMCTEB PEKOMEHAYETCH OIS HCXOAHBIX %
npomiemnx o6padorTKy CTOUHBIX BOA KoMmjiekcoB onpenenatrb BIIK nmon-
Hoe 3, 1 4] .

roToBRXAa I 1 axanusa, Bemuyima BIIK zapu-
CHT OT IIPOIECCOB, KOTOpHIE NPOTEeKAKT B Npobe B IepHOL MExAYy OT-—
6opoMm 1pobrl ¥ ee obpaborTkoil, Bagry®w npofy Heob6XoguMO Cpa3y 00~
paborark, Ec/mt HeBOSMOXHO BEHMOMHUTEL aHanua3 B AeHb oTfopa Npo—
Obl, TO NpoOy XpaHKT NpPR HU3KOK Temmeparype B xonoamibHuke, On-
penenawr DBIIK po B3fonTaHHpIX, OTCTOAHHBIX WM  (HILTPOBAHHBIX
npobax, [Ipensapurentuaa obpaforka npobGel 3aBUCHT OT XApAaKTepa
HCecneayeMoro o6bexTa MM yKasaHu¥ KOHrpomupywuero opraxa, Crno-
cob npepsapuTenbHO o6paborky nmpobpl BCeraa NPHBOAKUTCH C Pe3yilh—
TaraMmu aHamasa,

Onpenenenuto BITK Mmelwator Toxcuunklie BemecTpa (Meab, CBUHEN
M OpYT'He TSKenble MeTalsl, AKTHBHEIN XI0P ¥ T.A.). X  aelicTsue
NMPOABIKETCH M NOoCie paszbasneHus npodorl, B rakux chaydaax npaennb-
Hyto Beunny BIIK Moxao onpenemitTh rociie ynaneHus U3 BOOBI TOK-
CHYHBIX BEUIECTB MM COOTBETCTBYIOIMM pasbamiieHueM npoohl, npx
KOTOpPOM yCTpaHsercs aejicrsue Guoumpos [1 5].

[Ipn onpenenenum BIIK cTo4YHpix BOA, 06pafOTAHHEIX XJIOPOM  MJIH
X/IOpHO# H3BeCTbIo, ClleflyeT NPEABAPHTENILHO yA&/MTE H3O0BITOK aKkTHB-
HOT'O Xnopa, [Ipn MamoMm ero comepxaxmu (0,5 mr/n) sopa  pomxua
OTCTOSTHLCHE OAMH~/Ba 4aca, [lpu Gonmee BHICOKOM COHESpMAHMU AKTUBR—
HBIl XJIOp CrieayeT ynanste cyib¢uroMm Harpus [15]. lna onpenene-
HUS TPebyeMoro KOIMYeCTB& CYNbHTa HATPHA OTOMPAKT HOPLHMK CTOY-
Ho# Bomml, nogxucnawr 0,02 H, congHolt xuciworolt, npummsawer 10 mn
10%-naro fiogucToro xamsa, xpaxman u tarpywr 0,025H, pacreo-
pPoOM CynLbuTa HATPHE [JO HCHUC3HOBEHHMS CHHEIO OKPaIIMBAHUSE  pacT-
BOpA,

Moxuxo Takxe oOpabarsiBare npobGhl THOCynudaroM Harpua, Heo6-
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Puc,6, Ipntoper mma oﬁaaﬁcmm NMOCYRBl ITaPOM:
1 ~xonGa c sopo#t; 2 —rpydka ana napa;
3 ~ BOPOHKa OJig CTOKa& KOHASHCHPOBAHHON BOAKIS
- QUUUIaeMBIN CcOCya.

CnemanbHble CKNAHKK Ans onpenenenna bIIK nmetor xormauky,
KOTOpEIe ¥ BHIIONHAKOT DONbL BOASHBIX 3arsopop (puc, 5)., Ecm B na-
6opaTOpHH HeT TAKHX CKIAHOK, TO MOXHO HCHOIL30OBATH OYyTHIM C
NPUTEePTHIMKH NpoOKkamMy, B KauecTee BOAAHOrO 3arpopa MOryr OwiTh
HCONIBL30BaHk!l forTorpapuiueckue XiOBETHl, 3alOoHEKHbIe  ARCTHINIHPO-
BAHHOU BOOOM M MOMEIIEHHBIe B TepMocTar, B Kiopere CcTaBdYT CKilslH=—-
k¥ npobOko# BrHu3, Ncnonbaywr ® peaunoerle cockn, COCKy aanomugwor
BONO#, CKNGHKY NepeBOpaAYHBAKT BBEPX AHOM ¥ HA ee TOPILIUKO Ha-—
TATUBAa 0T COCKY C BOOOH,

2, Tepmocrar va 20° C perympyerca apromarudecku, OTKIoOHE~

HHe oT HOopMx! cocrapiser + 1°C,
Xon onpepneneHund, B Mepuyw xonby eMmMxocTe® 1 1 Hanuepawr

C nmoMoubio cupoHa (He OOJKHBI nonagarTh NyseIpbKHM BO3AYX4) pas-—
OapngIUyY0 BOAY IO IOJIOBKHB! KOMOLI, NPHMIMBAKT PACCYHTAHHBI IO
XITIK Touso oTMepeHHBI OOBEeM HCCleayeMo$ CTO4YHOH BOAbl, npeasa—
PHUTEIILHO B30OJITAHHOH UMK OTCTOAHHOM B TedYeHHe ABYX 4acoB, U [0-
MBaOT 00 MeTku pasbapngiauei sonoit, Konby sakpriBalor npobkoit u
COfepPXHMOe TIXaTeNLHO nepemeunBawr, Ecnu ctpebyercs Sonsines
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pasbapiieHHe, TO H3 NOMYYESHHOro obreMa XMAKOCTH ONHATH OTLHPAKT
OTMEpeHHBI 00beM XUAKOCTH M moBoagr ob6bem A0 1 n B ApyTO# KO-
Ge.

PasfapneHny® CTOYHYK BOAY pPa3mBaydrT C IOMOWEBK cvudona B 7/
KAIMOPOBAHHEIX CKIAHOK ANA Nocnegyiomelk MHKybammu xHa S5, 10, 15,
20, 25, 30 cyrox. Ilpn Hammupr AOCTATOYHOO KOMYECTBA CKIIAHOK
ennecoo6pasHo NPOBOAMTE IlapasvienbHbIe ONbITHI, ANd Yero  pasbap—
JeHHYI0 CTOYHYIO Boily pasmupawr B 14 xamOpoBAHHLIX OKAAHOK, HAa-
MOJIHAIOT HX AOBEepXy ¥ 3aKphIBalOT KOCOCPE3aHHBIMM NPUTEePTHIMM ITpod-
KaMHu TaK, YToBB He OCTapanoch My3HPLKOBR BO3AyXa, 3areMm 3Ty BO-—
Oy HAMBAKT B KOMIAYKHM OT CKAAHOK M, NMEPEeBEepPHYB CKIAHKH  BBepX
AHOM, BCTABIAKT XX B KO/MIAYKH, BLITECHAA M3 [OCHENHMX BOAY TaK,
YTOGB! IY3BIPLKM BO3AyXa He NMonamd B Kommauxu, CKIAHKH CTABAT B
HOpMAZbHUE TOJIOXEeHne u nomMewanr B Tepmocrar npr 20°C, Takum

xe 06pas3’oM HANOJNHMOT CeMb APYTHX KaIMOPOBAHHEIX CKI/SHOK TO/BLKO

pasfapinsiomelt Bofo# (KOHTPOMBHLIK ONBIT) ¥ IOMEIAWwT MX B TepPMO-—
crar. [lociie 3alONHEHUst COCYAOB HCHBLITHIBAGMBIMH XHMAKOCTHMHU Cpa-

ay ONpenensior pacTeROpeHHbI xkucnopoa (CM, PacTBOPEHHBH  KHCO-
POR) B CK/SGHKe C HCNBITHIBAeMO# BOAOH M B CKIAHKE C  pasbabBisaio-
me# sono#, Ocranbuble CKIAHKKM MHKYOHPY®OT B Tepmocrare, Yepes 5,
10,15, 20, 25, 30 cyrox or Hayana MHEKyOalMu BBIHMMAWT IO OA-
HOM CKNAHKE C HCHBITYeMONl BOOOH ¥ MO ORHON CKIdHKE C pa3bapisgw--
ek Boao#t M onpeAensdioOT B HUX COAepIKaHHe PaCTBOPEHHOIO KHCIOpPO-—
na no Bumknepy m Hurpuros mo I'puccy. Eomu B npobe xHawancda npo-
wecc murpupuxkammy (KoHueHTpauma nurpuros O,1 mr/n), To nanmbHeli-
mwee onpepencuue bIIK He nposoasr, HATpuTH! onpepenaior B  BOMe,
HaAMATO¥ B KOJHI&YOK,

[lpy nodBileHUM ClefoOB HUTPHTOBR ChHeAyiuiee onpeaelleHHe [IPOBO~-
adrT uaile, yepe3d 2-3 OH4.

Hautonee Tounnle pesynwrarsl npu onpenenewun (BIIK) nomywasor
B Ipobax, rage HUTpUPUKalmMd TONLKO HaYalnachb,

Pacuyer, BIIK (Mr/n) paccuuteiBa®rT 1o ¢opmyne

(A1-A2) - (B1~B2):1000

bIIK = Y, 3

rne A4 — KOHUeHTpauXd PacTROPEHHOIO K@¥cnopopa B npobe, B Haya-

e UHKybammu, mMr/g

Ao - KOHUeHTpauMd PaCTBOPEHHOI'O KHCiopoda B npobe nocie
MHKYybamy, Mr/;

B, - KOHUEHTpalMsl PACTBOPEHHOFO KHCOpoda B pasabapisiouiedt
BOfle B Hayane uHKyOammu, Mr/ig

Bo - KOHueHTpamMs pacTBOPEHHOrO KUCNIOpoaa B pasababpnsiouici
BOfle nocile MHKyGaumm, mMr/i3
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XxoguMoe ero KOJMYeCTBO O/ BOCCTAHOBIIEHHMS CBOOOMHOIO XJjiopa Ol
penénsior THTpoBaHMeM, K 100 mn npo6rr npumasaior 10O M cepHo#t
xucnorsl (1350), 10mMma 1 0%Horo pacTeopa HOAMCTOrO Xaymsd, THT-
PYOT pPacTBOPOM THOCYILPATA HATPHS B IPHCYTCTBUM HHAMKATOPA~KpPaX.

Mana.
£acTeop cymbs$ura Hatpusa - 3,5 I KPHCTAIUIHYECKOr'O CEPHUCTOKHUCIO-

'O HATPHSA PacTBopdioT B 1 it BOALI, JOOARNMIOT CEPHYIO KUCIOTY H  YO=
radasnusaior pH 4-5, Turp pacreopa ycranasmipa®wr no foay. Paocr-—
BOp THOCyIbdara Harpus - 0,16 r pacreopawr B 100 mn agucrumm-
POBAHHON BOABI HENOCPEACTBEHHO nepen yrorpebneHueM (pacreop mito-
xo0 coxpandgercs). K 100 Mmn ucnpiTryeMoit Boasl HATXBAKT AKBHBA—
JIERTHOEe KO/IMYEeCTBO pPacTBOpa CynbiuTa HATPHA, PACCYHUTAHHOE II0 Pe-—
3ynIbTATaM THTpoBaHuA, KadeCTBeHHBIMM peaKiMsaMK Oonpenensor npu-—
CYTCTBUE CBOGOAHOIO XJIOpa M CepHHCTOKMCIOro Harpug (THocymedara

Harpusa). C aroit neme©0 x 10 Mn npobrl npuGapnsior pacTeop Kpaxs-
Mana u oady xammw O,01 H, pacreopa ioga, Ecimt HerT uH30bITKa Cep-
HUCTOKHUCIIOT'O HATpHS, MOTY4a0T CHHEe OKXpailnBaHKe, [Mpoby pia on-
peaenexnsd DIIK Gepyr no xmopupoBanud, TaK KaK YCHOXHEHHA  MEw
roauxa onpenenenuns bIIK B NpucyTOTBHR aAKTHBHOMO XJI0pa 4acTo [Aa-—
er Gombluxe HEeTOYHOCTH B aHamuae [6].

lIpprorosnenue ANCTHINIMPOBAHHONK pasbabirgawmet
B O Abl, HucTuivmpoBaniagd BoHa He HOIDKHA CONEPXATH BEIleCTB, KO-
TOphIe OKa3bBaWT BiuaAHUe npn onpepenenuu bIIK - Megr Gomeuie
0,01 mr/n, umuka - Gomewe 1 Mr/mn, a Taxxke Xjmopa, XIopaMuHa o
OPYTHX OaKTEePHLHMAHBIX BELECTB, JHUHCTHMMPOBAHHYX BOAY PBHIIGPXKH-
Bafor B OyTHIIAX, 3AKPHITHIX BATHBIM TaMIIOHOM, B TeHEHME HECKONILKHX
e npy KOMHATHON Temmeparype,

CpexenpuroropiieHHad OHCTW/IIMPOBAHHAd BOAA adpupyercd  Ipo—
gonxaurelibHoe Bpemd, HachImeHHY® KHCAOPOAOM AUCTHIUIHPOBAHHYIO BO~
oy TuarejbHO Npegoxpangior or aarpasueHnit. Cocynrl, npepliasHauyeH-
Hble OJIA XpaHeHus Taxoy BOaObl, He/kh3 HCIONBL3OBATEL MNA APYTHX le-
eH,

[lepen npuMeneHreM B AMOTM/UmApoBanHyso soay (1 1) npubasnsior
no 1 mMm crneaysuux pacTBOPOB!

1) pacTeop cymspara maruug -~ 22,5 r MgS0y7Ho O (1.0.2.)
pPaACTBOPKIOT B OHCTHIUIMPOBAHHON BOAE K AOBOAST A0 obrveMa 1l m;

2) pacTBOp xnopucToro xkambuua - 27,5r CaCt, beaBoaHOIo
(4.m.8,) PaACTBOPAKT B AKCTHANMPOBAHHOK BOZE M AOBOAAT JO0 OFb~
ema 1 a3

3) pacreop xmopucroro xenesa - 0,25r FeCl g26H20 (4.m.a.)
pacTBOPSAIOT B AUCTHIIMPOBAHHOH BOAE M HUBOAAT N0 ob6vema 1

4) pocdarTHeit 6ypeprem pacreop pH 7,2 - 8,5 r KHopPOy4,
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21,75 r KoHPOy4, 33,4r NG2HNO4v TH20 u 1,7 rNH4Cl pacreo-
PHIOT B ANCTH/UMMPOBAHHON BOmE K AOBOAAT A0 obrema 1 n, [Tocne
npubapnenud conel poay XOpouwo lepeMelidBaioT, HO He a’apupylor.
PaasGapnsnomas sona nprn 20°C ponxua conepXxares  NpuOIM3HTEMLHO
8,8 Mr/n pacTeopersoro xucropoaa,

Croyusle BOOL OBHHOBORYECKMX KOMIINIGKCOB cogepXar GonblIoe KO~
IMEeCTBO MUKPOOPIaHMAMOB, CIOCOOGHEIX Pa3BUBATLCH 34 cHer — 34ar-
PE3HEHUY CTOKa, NOITOMY MCKYCCTBEHHOINO aapaXeHus pasbasnaiouiel
Boabl SaKkrepraihbHOl 3arpaexoft He penalor,

Pasbasnenne orounolt soabl, OpMEHTHPOBOYHO paabaeieHue  CTOM~
go#l BOHON pacCUMTHIBAKT NO peayiabrary onpenenenna XIIK  Guxpo-

MATHBEIM MEeTOAOM,
Ycenopro npunuMaior, yro DIIKg cocrasnger 40-~60% or XIIK,

BLIYUCIeHHOe aHauenue BIIKS, ppipaxkeHyoe B Mr/n, nengr Ha4 wim S,
[Tonyuenypilt pe3ynLTaAT NOKABHIBAET, BO CKOJILKO pa3 HaAO pasdasurTh
aHAI3NPYeMy#® npooby,

ITpumep pacuera, XIK npo6et pasio 5000 mr/a. IIpunmmaem
BIIK5 papppiM 42% or XIIK, uro cocrapmaer 2100 mr/n, demumM a1y
Ben¥yuHy Ha 4 ¥ nomyuaeM pesaynbrar -~ CTOYHY® poay Hano paaba-—
suTe B 520 pas,

[IpasuimHOCTE pa3taBlieHUg CTOMHOX BOAB! NPOBERPST ChREAYIOUIMM
ofpa’oM: NOCHe BCEI'Q lepHoaAa MHKYDALK BeluyHHa KOHHEeHTPpamK
KHC/OPOAa B XUAKOCTH H 1oTpebieHus Kucnoponda HOKHA OBITH He Me-

Hee 3~4 h‘ﬂ"/ s
Pesynerars aganusa npob ¢ pa3xbiM pas-—

GapieHeM He0Od3aTebHO AOJKHBI UMeTH O~
yaxopeie sHaueHuss. Heobxooumo ciieaurh 34
TeM, uYTOOH pasbaBleHHAA CMeCk KHMeNla TeM-
neparypy 20°C, a pH cmecn 7-8,3.

MepHsie Konbpl ang pasbasnenud ¥ CKISH—
XM ang pHKybaumy cneayer 06e3XUpUBATE XpO-
MOBOH CMEChIO, TIIATENBLHO IPOMBIBATL U IPO—
napueaThb, TAK KaK HE3HAYHTENBLHOE 3aIrpas3He-
HU® hpu OOMBIUNX pasbapileHNAX BHISHIBAST pes-
xoe ypemmyenne BIIK (puc, 5,6).

Peakrusnl. (cM. ~ pacrsopemssiit kuciopon)
Annaparypa. 1. Kucnopomunie cxnsmgu (cm.
Puc.5, Cxnauga nng  PacTBopeHHu xucnopos). [ yorpanenus no-

ainy
e uléu}}],lnngf]}eénpeﬂ T™®PL KHCHOPO.H& WITH eno HOGQBO‘IHOI"*O

i. — CKIISIHKA} 9% -IpUTeP~ DOIVIONEHHS  BO BpEeMS MHKYO Ay
ag npodxa; 3— xomia~ BO
OOXOAUMO  NPHUMEHATH BOASHBIC 34 1
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V -~ o6beM CTOuHO# BOMEI B 1 11 HpOOB! MOCHe BCEX palpelie-
HUHA, MII;

1000 - emusuna nmepepona Mn B 1L

OnpenemuTs UCTHHHDE 3HAYEHHe norHoi Guoxmmudyecko#  norpeb~
HOCTH 3 KHCIIOPOMEe CIOXHO, Tak XKaK B npoGe ocTaercd He3HauMTeNb~-
HOE€ KO/MMYECTBO OPraHMYeCKMX BeINecTB, OKHC/IGHMe KOTODHIX IPOXOAMT
OAHOBPEMEHHO C NPOIeCCOM HHUTpPHOUKAaLH,

Nanget meroa onpepenenus BIIK wmeer pan Hepocyarkep:  oimi-
TenbHble CPOKKM HHKYOQIMH, NpeapapHTelbHOe pasbanieHue CTOUHOH
NGAAKOCTH, HETOMHOCTDH INONIYHaeMEIX pedyabraros (morpeumocrs 10-

20%), o6beM OKMCMEHHOTO BEMIECTBA YHHTHIBAKT /MWL A0  HaAyAna
HETPRPHK AR,

Hapany c BIIK ucnomssyor noxasarens XIIK, lMoxasarems  XIIK
MOXHO onpenemuTh 3a 2,5-3 4 ¢ ToyHOCTEW £ 10%, IIpr anTomarn—
yeckoM Kameperun XI[IK rurpomMerpamMy ¥ cnemanbabiMKi  nprbopamu

NPOACIDKUTEILHOCTE H3MEPEeHWS COKpAaIlaeTCH, 4 TOYHOCTE Oonpenee—
uus cocrasmger 0,5-1% [15].

ng 2xcKkpeMeHTOB opuHel ocoorHOmenMe pemmuuibl XIIK X
BIIK ooy ¥ BIIK5 cocrasmser 1:0,84:0,42 (OHTII 17-81), [as
CTOYHEIX BOZ STH OCOOTHOUIGHMS GnpenefnsioT SKCIEPUMEHTAIbHO  [If
KAaXAOr0 KOHKPEPHOIO: Clyuyas,

8.2, Onpenenenyge BIIKno:m yepes K.Merogn ormn-—
peljejIeHusS C [IpH HeM HHIKONTODPOE Q) ] o
DMK E B\ OJE SO NINCHHDLIX FOUHBLIX BO/JI

ng_mocrb Merona, Paspyllenne OpraHHYeCKMX BEL.©CTB NpH  6HO-

XMMMeCKOM OKMCIIeHNH NIPOHCXOOHT N0 CXeMe; OpraHN4eCroe BpeinecCT--
OXUCNeHne

BO -+ MHEKPOOPraty3Mel CO 2+H 2O+ npupocT GHo-
MACCH! ~+ oprauuyeckoe peutectrso (ocrapueecs),

Ecm onpepemure XIIK, TO pacxoa xucaoposa HA OKMCHEHHE Opra—
muyeckux Bemecrs no COo g H20 n Ha npeppamerne ux B 6uoMaccy
ectr pemmunHa DIIK za Bpemst muxyCanmu,

BIllKpom = (XK xuaxocrn + XIIK, 6uoMaccer) -
-~ ( XMMKp xuakocm + XIIKp 6uwomac opr)
U
BlTK pom: = { XITKx, k, * XKy, 2,) = (XTTKy, %, + XKy p, )
roe XIIKy, x, +X1Ky », ~ asnavenua XIIK mxuaxo#t u Teepno#t (spenex-—
HO# a3arpaBxky) ¢as B Hauane HAKYOALMM:
XITK g, %, + XKy .. — snauenna XIIK suaxoit u Teepuo#t das B

KOHUe MHxyOauxy (BewrecrBa  HEOKHC/AB~
wecs M IpeppaTHBLMecs B OUOMAcCY).
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[Onsa onpenenenng BIIK nposoasr onpepnenenusa XIIK no m  nocne
nHKyOamum, Ilpn neppoMm onpenenemuu XIIK cneagyer y4uurmiBars BBE-
NeHHYI0 3aTpasKy, a Ipd BTOPOM — oGpasopapulycst buomaccy, He OT—
nenas ee PURLTPOBAHHEM,

[na moBemeHus npouecca OGHOXMMHYECKONO OKHCIIEHHMSI OO  KOHUA,
a He TonbKko A0 nogenexus cnepos (0,1 mr/n) muTpuT-HOHOR (xax
oTO penamy npu onpegenenuy BIIK MmeromoMm paszbasnenus, YCIIOBHO
npuauMaemoro 3a BIIK nomuoe), B pacTsBop BBOAST MHIHEMTODP-G@THIIEH—
THOMOYEBHHY, XKOTOPHIA nOogaBAseT XU3HEACKTEHHOCTE HUTPHIMIMDYIO-
umx Caxrepuit, HO He B/MAEST Ha OaxTepul, OCYIIECTBARIOUIHE OCHOB-
HOX mpolecc GuoxuMuieckoro oxmucaenus [18],

Onpenenenne xonewsoro XIK (XIKg g, +XI[IKg o ) nposogar ue—
pes 3, 5, 7 ¥ T.A, CYTOX A0 NORYy4YEeHUS NOCTOAHHON BeMU4YUHLI, KOTO—
PYi0 ® HCHONL3YIOT B NPHBENEHHON BRIUE dopMyNle pacuera,

Eom B KOHUE OnpeneneHust npopecT! (UNLTPOBAHME  ANMHMKBOTHOH
yacT# npoGul u onpepemurt XIIK dumsrpara = XIIKg 4, + TO  MOXHO

paccuiTaTh [OKA34TeNH, XapakTepHayiue CIoCOOHOCTD CTOYHOH BO~
Bl OYMIIATHCH B GHOXMMMYeCKMX coopyxemuax [19)7%

Bemrunna A nokaapiBaeT, Kakag 4acThk NPUCYTCTBYKMIHX B npoGe
OpraindeCckux BEIIeCTB He NoABepraercst OHOXMMHYECKOMY OKHCIICHHIO.

XIMK g, x,
XKy

A=

Bemmumia b xapaxrepusyer Ko/mJecTBO OHOMACCH, XKoTOopoe ofpa~
ayercd B IIpouecce aHalmm3a OCUOXUMHUHECKOro noTpebleHnd Kuciopoaa.

KKy v, = X[MKy,»,

b =
TRy %,

Ilokazarem B - ornomenue Bemmuum! DIIK 3a onpenenennoe ppe-
MR CYTOK X HakamsHoMy XIIK, To ecTp kK oflieMy COepXAHMIO Opra--
HUYeCcKuXx BemecTB, OH XxapagTepusyer OTHOCHTENLHOE KOIMYECTBO YOHO~

XUMHYECKH MArkux” seirecrs.,

bITK +
B = .
XHKH’}K.
[ToxasatTens I xapaxTepu3y  OTHOCHTEIBHOE KOIMMYECTBO 7 OHOXMU~

MHYECKM XECTKKX” OpraiKdeckux BeIleCTB.
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8,),0npenenenne BlKpom:, ¢ "nponypanunemM BO3-
nxxa”’ M NIpUMEeHeHHne nnruﬁ'nrogos Hnrengnxa—

oy, ,
Meron anpobupoBaH B MPOUSBOACTBEHHEIX YC/IOBUSX ya CBHHOBOLYEC—

KHX HEOUYMIIEHHBIX CTOKAaX, MPUMEHOHHEe Or'paHMYeHD H3-38 3THIIOHTHO~
MOYEBHHEI,

PeaxTupkrt, Peaxtip A ~ 28,25 r dochar xanmud ogHosaMeleHHOTO
¥ 149,25 r ¢ochar HaTpHd PaACTEOPSOT B ANCTHIUIMPOBAHHON BOAE X
o6reM nopoadAT A0 1 1, Peuxtus E ~ 3,661 Xnmopka xanmbumg u
28,04 r xnopua aMMOHMSI pacT DPRIOT B ANCTUIUIMPOBAHHOK Bome M
obvem poeoasar no 1L n, Peaxtus B -~ 3,068r cynspar maruua, 0,7 r
cynmupar xenesa ¥ U,4r cynspar mmHKa pacTBOpawT B AMCTHILIADO—
BAHHOR BOAe M noBoAAT TO¥ XKe Bogo#h mo o6vema 1 i, Pacrpop aTH--
neurromoyesunsr 500 mr/in,

Xon onpenenexnus. Ecmi xOHUeHTpaIMs OPraHHYeCKNX BEHICOTB

B npo6e npesbnuaer (B nepecyere na XI[IK) 3000mMr/n, T0 npoby
npensapuTenibHO pasbasnawr. B Mepuy®w xonfy eMKocTbhio 250 mn

Hamueawr 150 Mn npo6m (HepasGapmennoit mmt pasbapinenHoff, kKax
ykazano swuue), npuimsator 10 mn peaxrupa A, 5 mn peaxtuma B,
5 mn peaxrusa C, 5 mn aapaxaxule#t MUKpoopraHuamamu sogst (Guib—
TPaT OYHMIIEHHOR BOAB! U3 A3POTEHKA WM aApyras nonodtHas XuAKOCTE,
BIIK ee ne 6ombue 5-8 mr/n), 0,25 mn 0,05%~10ro pacrsopa oTH-
JIEHTHUOMOYEBHHBI, pA30apIdioT aHamsupyeMolt npobofi mo MeTK# ¥ XO-
pouio nepemeumpalor, pH nonmydeHHoro pacrsopa HOmXeH ORITE 6,5-
7,5, Orbupator 25 Mt pacrsopa ¥ onpepenaor HavansbHoe XIIK, Oc-
TANLHYI0 XKMAKOCTEL NepeMBalwT B KOHHYECKYW Konby emxocTwio 500 mn
u tyna nopawr poaayx (250 mn/mur), Boagyx AOMKeH 6BiTh OYHLIEH—
HEIM M YBIIQXKHEHHBIM, [lnsg aTOro nepen Konboi ¢ HccrnemyeMo xua-
KOCTBHI0 MOMEIIaoT COCYA M Koady C gucTHmmmpoBaHHoO# somoif.
CxemMa YCTAHOBKH Ha pPHC.7.llponecc muxybGamun nposopar npu 20°C,
Yepea 3, 5, 7, 10 cyrox orbupalor u3 xonbbi NUPIMH cMecH
(npenBapnTenbHO XOPOWO NEpPeMelIRBalOT PACTBOP) H onpenensiir B
mux Bemuuuny XIIK, PunnrpoBark cMmech He cnepyer. Onpenengaior Cym-
My XIMKg x, + XI[IKg p, Korna sra penwunHa NpakTHYeCKd nepecra—
HOT H3MEHATHOS, ponecc CHOXMMHMYECKONO OKHCIIeHHS CHUTAalr 3aKOH-

YEHHBIM,
PacueT, Buavenne BllKpomy, HaAXOAAT MyTeM BEMUTAHMA U3 peay-

mraTa Havampaoro XIIK smauenus xonmeusoro XIIK ofemx ¢as (xmo-
kol ¥ Teepaoil), DTy Be/MuMHY pasHOCTH ymHoxawr Ha 1,11 (xoap-
GMUMEHT, OTpaxawuwui pasbapresue npobhl mMpy AOOABIEHHM  peaKkTH-
BOB) M Ha KOOQOUUMEHT, BHLIPAXKAKIUIUA NepBOHaYabHOe  pas3bapiieHue
npobrl, €Ci Taxoe pazbapneHue OBIO CHAENAHO,

BpiuensnoxeHublll Meroa onpenencHud BﬂKnomi. 10 CpaBHEHUIO C
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A Prc,7, Yoranosxa SM onpepeneruna DITK:
- IUIMHAP C BaTOH; 2 — Xonba ¢ AMCTHIUIMPO-
pasHo#t sonoly 3 - xon6a co CTOYHOR ¥HMAKOCTHIO,

MeTOoAOM paabaplieHdst UMeeT IPeEMyLIecCTBAa OKMCIIeHHe OPraHNMeCKHX
BEIleCTB NPOUCXOAN T e A0 Havaja HETpuUKalmu, & 10 XOHna Ojgaroga-
ps NPEMEHEHUK MHIHOKTOPA HUTPRPUKAIMBE-STHICHTHOMOYECBHHEI! COXpa~
maorce cpoxy mixybamwx po 5-10 cyrox; onpepenawr BIlKgom, crog-
HBIX BOfl C cofepxamneM opranudecknx pemects no XI[IK ao 3000 mr/n

bea pasbapnenus,

CuHTEe3 3THNCOHTHOMOYEBHHE, B ABYXMTPOBYK Kpyrno—
ROHHYI0 K00y nomemaser 120 (1,83 moms) 92%-soro sTHmTEHaRA-
muaHa, 300 v 95%-Horo arunosoro crupra ¥ 300 Ma soaw, [Ipucoe-
OHHEIOT K KXonbe oO6parHp XONMoAWIBHUX, B nemuTensiyie BOPOHKY, CO—
SO¥HEeHHYIO IIPH IMOMOUM NPOOKH C BHIPE3OM C BEpXHeH YACTBI0 XOio-
MIbHHKa, Hampasor 121 Mmn cepoyrneposia y 1o xanangM  aobabasior
ero B KpyrvyiogorHy® xondy. Korna xHaynercs OypHas peakuua  nog—
cTaBnaoT nop Konby BoanHyXr 6axio, marperyio no 60°CC, Ocrarox
cepoyrnepona A06apidOT TaK, YTOOH! naph! ero nomHuMaimck Ha 1/3
BRICOTE! O0pPATHOrC XoloaunhbHukKa, Ha pobapnenue cepoyriiepoga Tpe-
Oyerca OKONO ABYX uHacoBs K XOHLY 3TOr0 BpEeMEHM TeMieparTypy 6a-
ur nopprualor o 1009C k cMech KHNATAT emle B TeUEHHe  OMHOrO
yacd, 3areM K CONepXUMOMY KOJIOH go6aBngawr 15 M  KOHUEHTPHPO~-
BAHHON COJISHO# KKC/IOTH M KMISTAT B BHITsDKHOM lWkady (remmneparypa
6anu 100°C) 9-10 u, INocne 27oro cMmech oxynaxpalor p 6ase  CO
mnoM, [Ipenapar ordwmrposbiBaor (mom BaxyymoMm) Ha  BODOHKe
Bioxuepa u mpoMeiBalOT xon0aHbIM aneronoM (2Q0-300wmn), [Ilony~
yaior 155-167 r GecuserybiXx KpHCTAIIIOB,
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