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YCTAHOBKU AN OYUCTKU NUTHEBOW BOAbI

YcTtaHOBKa AnNA OUMCTKU BOAbLI okucnenuem YOOB-10

YcTaHoBka npeaHa3HadeHa ANA OMMCTKM U oGe33apaxvBaHWA NOA3EMHbIX BOA
CNOXHOrO  COCTaBa, COAEPXaWMX  pasNUyHbie  OKUCNSeMble  NpUMECH.
Mpou3eoauTenbHOCTL yCTaHoBKM cocTaBnseT 20 m*/uac. YcraHoeka obecneuvsaet
Ka4yecTso: NuTbLeBOW BOAbl, cooTeetcTayowee CanlluH 2.1.4.1074-01 npu
CoAepXaHUM B UCXOAHOMN BOAE:

MyTHOCTK — 8o 10 mr/n ysetHocTh — no 30 0 BKL
xeneaa obwero — fo 5 mr/n mapradua - go 1 mr/n
ceposogopoaa — ao 1 mr/n HedTenpogykros - 40 1 mr/n

nepMaHraHaTHow okucnaemocty — go 10 mrO/n BI'KM - go 1000 ea./n

YOOB-10 ucneitaHa Ha Bogo3sabope r. Hosb6pbcka (AHAO, TiomeHckas obn.)
nokasana BbiCOKyI0 3P (PEKTUBHOCTb OKUCNEHUS NpUMECEN, COASPKALLMXCH B BoAe.

YcTtaHoBKa NoaroToBKu nuTbeBow sBoabl tuna YNNB-35

YcTaHoska npegHasHaueHa AN KOHAWUMOHWPOBAHWA NUTLEBOW BOABI CUCTEM
UEHTPaNM30BaHHOrO BOAOCHatXKeHUs (rOpPOACKMX BOAONPOBOAOB) 33 CYET yaaneHus
13 BOAbI MyTHOCTH, XKeresa n akTMBHOro xnopa.

Brniouaer 8 ceba natpoHHbie punbTpbl « TAHTPA-104 1» n « TAHTPA-104] 2»,
peakTopbl oGe33apaxvsaHua Boabl ynbTpacduonetosbiM obnyqeHnem «TAHTPA-
Y®O-10». YcraHoBka obecneynBaeT Kayecrso NUTbLEBOW BOAbLI, COOTBETCTBYIOLee
TpeGosanuam CanlluH 2.1 4.1074-01 npu coaepxaHun B UCXOAHOW Boae M3bbiTka
MyTHOCTH, xene3a (no 6-tu NAK), aktueHoro xnopa (o 2-x MNAK). Mapaxtupyercs
obe3sapaxusaHve BOAbl NPU MCXOAHOM coAepXaHun B Heid OGaxrepui rpynnbi
KuieuHbix nanodek (BIMKM) ao 1000 ea./n.

BocokonpoussogutensHan yctaHoska YIMB-35 akcnnyatupyetca B asponopty
«liepemeTtbeso-2», obecneunsas noNyvyeHMe BOALI BLICOKOrO Kadecrsa ANA
CcaMoNnéToB MeXAYHapoAHbIX aBManuHWiA. CocTOMT U3 (POTOXMMMUYECKOro peakTopa
«TAHTPA-Y®O-30P», natpoxHoro d¢unetpa «TAHTPA-30 [ 2», yanoB Bsoaa
BO3A4yXa W AO3NPOBAHNA peareHToB.



MarpoHHble PUNbLTPLI «TaHTpa»
[uaueHuveckoe 3axmoveHue occaqanudHad3opa Ne77.99 04 485 [] 006522 11 01 om
09 11 2001 2

MpeAHasHaueHbl ANA AOOYNCTKU NUTLEBOW BOAb! CUCTEM LIGHTPANU3OBAHHOTO M
ASUeHTPanM3oBaHHOro BoAOCHaGXKeHuS.
Buinyckalotcs 8 AByx Mogudukauuax:

® C TOHKOCTbIO cunbTpauuun 10MKM — ANA QOOMMCTKM NWUTLEBOW BOABLI OT
MexaHu4ecKux npumecei (necka, B3Beced Guonorudeckoro npoucxoXaeHus u
ruapoKcKaos xenesay,

® C TOHKOCTbIO PUALTPALMU 3 MKM — LA OYUCTKM M AOOHMCTKM NUTLEBOW BOALI OT
MEXaHWU4ECKMX U KONSOUAHBIX NPUMECeN, aKTUBHOrO XNopa M ero NPoU3BOAHbLIX, a
TaK e OpraHN4eckux CoeauHeHu.

Wcnonb3ayemble hunbTpylowme anemeHTo:
® Nerko pereHepupyloTcs
® MOIYT MCNONb30BATLCA MHOrOKPATHO,

e YCTOA4MBLI K AEACTBMIO MWKPOOPraHW3MOB, Ae3vHPUUMPYIOWMX PaCTBOPOB,
OpraHnyeckvx pacTsoputenei, pacTeopoB KUCNOT U LWEeNo4en, ropayeil Boabl.

MNpwn W3roToBNEHUN dvonsTpos «TAHTPA» NCNONBL3YIOTCA
BbICOKOKAYECTBEHHbI® KOHCTPYKUMOHHbIe MaTtepuansl, paspeisdnHole M3 PO agns
KOHTaKTa € nNWTLEBOW ~BOAOW WM nuweBbiMM npoAykTamn. Kopnyca dunbTpos
N3roTaBNMBAIOTCA U3 NONUPOBAHHOW HepXaselowed cranu C YNNOTHEHNAMU U3
AonroseyHon peanHbl ANA obecneuexus GesasapuiiHoW paboTbl M yBenuyeHus
8peMEeHN aKcnnyarTayum

Mo ycranoskam YOOB-10, YMMNB-35 # nNaTpoHHbLIM (PUNLTPamM
«Tantpa» 3A0 «AAP\BOAMEO» npeanaraer:

® MOHTaX ¥ NYCKO-Hanaaky,
® KOHCyNbTaUWK CneLuanucros,;

e rapaHTuio Ha oGopyaoBaHune 12 mecsiues,
e pocrasky no Poccuu n ctpaHam CHI;

e nocnerapaHTuitHoe obcnyxusarue;

® HaNWYHbIA W 6e3HannuHbIN pacyéT



1. OTBOP H KOHCEPBALIUSI ITPOB BOJAbI

OtGop mnpod ABASETCA OTBETCTBEHHBIM MOMEHTOM, B 3HAYMTE/IbHOH cCTeneHu
OIpe ASIAIOLUMM JTOCTOBEPHOCTD PE3YIBTATOB aHATH3A.

O6bveM npoObl ycTaHAaBIMBAETCH B 33BUCHMMOCTH OT OMNpelelIseMbIX KOMIOHEHTOB M
yKasaH B TaGu. 1.

[Tpo6b1 oTOMPAIOT B XUMMYECKM YHUCTBIE COCYABI C MPUTEPTHIMH MNpobGKamu
(Z0mycKalOTC KOPKOBBIE M MOJMITHICHOBBIC MPOOKH), H3TOTOB/ICHHBIE H3 MPOYHOrO,
OecLBETHOrO XMMHYECKH CTOMKOTO CTEKAa WM B MOJMAITHICHOBbIE cocynsl. [Ipo6ei,
TpeAHa3HAYECHHBIC IR aHAIN3a HA COAEP)KAHUE OPraHHYECKHX BELIECTB, OTOHPAOT TONBKO
B CTEK/ISHHbIE COCYABI C IPHUTEPTHIMU IPOOKAMHU.

Iepex otGopoM mpobGsl COCYA He MeHee ABYX pPa3 OIOJacKHBAcTCA BOMOM,
MOoAeNaLIEH HCCIEI0BAHHIO.

Cocyn 3anonHseTcs Boo# a0 Bepxa. [lepeq 3akpbiBaHHeM cocyaa npobKoil BepXHUiA
cl0if cMBaeTcd TaK, YyToOBl o4 MPoOKOK ocTaBancs cioil Bo3ayxa ooweMoM 5-10 eM’. B
oburyto mocyxy oTOHpaloT mpody Ha aHanM3 TOJBKO TEX KOMIOHEHTOB, KOTOpbie MMEKT
TOXJIECTBEHHBIC YCIIOBUA KOHCEPBALIMU ¥ XpAaHEHUS.

Onpenenenne 3anaxa (6e3 HarpeBaHUA) IPOBOAKUTCSA HA MecTe 0T6Opa MpoOLI.

[TIpu OocraBke B naGopaTopHiO cOCyAbl C Mpo0aMH YMAKOBBIBAKOICS B Tapy,
00eCneYHBAIOLLYI0. COXPAHHOCTD M TIPEA0XPAHAIOILYIO OT PE3KHX IIEPENafoB TEMIEPaTyPhl.

Bona nomxHa ObiTh MOABEpPrHYTa HCCAEJOBaHHMIO B AeHb or0opa. Ecnu 3to
HEBO3MOXKHO, OTOOpaHHBIE Tpo0H MOMEWIAIOT UIA XPAaHGHHS B XONOJWIBHHK H
KoHCepBHpYIOT. CHOCOOBI KOHCEpBALMU M YCITOBHS XPaHEHUS yKa3aHbI B Tabu. 1.

Ta6nuua 1
Croco6b! KOHCepBaLIMH H YCJIOBHA XPaHEHUS NPo0 BOab!
OnpenensieMsii Obrem Bua 4 komuriectso 3 Cpoku u ycioBus
npoOsl, | KOHCepBaHTa Ha 1 M
KOMIIOHEHT XpaHEHHSs pob
cM BOJIBI
I II I v
3anax 400 He xoHcepBUpyOT 6 1 npu 2-5°C

He xpansar. OnpenenexHue
Bkyc 200 He koHCcepBHpYIOT | MPOBOAT HE MO3AHEE YEM
4epes 2 4 nocie otbopa.

LIBeTHOCTB, _0
MYTHOCTS - 200 He koHcepBupyiot 24 4 npu 2-5°C
6 4 npu Temneparype
pH 200 He xoHcepBupyoT HHXKE TeMnepaTypsl
or6opa npob
Yrnekuciora
cBOGOIHAA, o
FHAPOKAPGOHATSI, 400 He xoHcepBHpYIOT 24 v mipn 2-5°C
KapGOHAaThI
Xnopuzsl 250 He xoHcepBupyloT 1 Mec.
Cynsdartsi 500 He koHcepBupy1oT 7 cyT. npu 2-5°C




Ta6nuua 1 (npoxomkeHue)

I I I v
®ropuabi 400 He koHcepBupyioT 1 mec.
Hurpatei 200 2-4 ™’ xnopodopma 24 4 npu 2-5°C
Hutpurs! 500 He koHcepBupyioT 24 4 ipu 2-5°C

Crneu. peakTus.
Ceposonopoa 200 CM. MeTOAHKY 24y
aHaIM3a
OnpeneneHue NpoBOIAT B
TeueHue 24 4 nocie
Cunukatel 200 1 o™’ H,S0; (1:3) or6opa. XpaHUTh TOJIBKO
B MOJHITHIICHOBOI
nocye.
3 cv® HCI koHuL. win
Keeso 200 IKBUBAICHTHOE Keneso (II) - 244
’ KOTHYECTBO Kenezo 06m —1 mec.
pasGasneHHOR
Mapraner 200 — I mec
XectkocTh 250 He xoHcepBupyiot 244
Kansuwuit 300 —— 244
Harpuit 200 — 24y
Kanuit 200 — 1 mec.
AmMonuii 500 50 cm® H,S0, (1:3) 24 4 npu 2-5°C
OKuCIIeMOCTh 3 . o
MepMaHTAHATHAR 500 50 cMm” H,S04 (1:3) 2 ¢yt npu 2-5°C
PacTBopeHH b Creu. peakrus.
ope 200 CM. MeToauKy 4 cyr
KHCITOPOZ
aHanu3a
Cyxoii ocratok 1000 He xoncepsupyiot 24 4 npu 2-5°C

2. ONPEJEJEHHUE ®U3UYECKHX CBOMCTB BO/IbI

2.1. TEMIIEPATYPA

Temnepatypy BOIBI oONpeneNAOT TEpMOMETPOM ¢ aeneHusmu Ha 0,1°C. s
onpeleIeHUs TEMMEPATypsl BOAbI KOMOALEB H HCTOYHHKOB MPHMEHSIOT POJHHKOBHIE
(«IeHMBBIE») TEPMOMETPHL, A BOAB GYPOBBIX CKBaXWH — MAKCHMANbHBIE TEPMOMETPSI.
IToMAMO PTYTHBIX TEPMOMETPOB MOTYT GBITb HCIIONIB30BAHBI EKTPHUECKHE TEPMOMETPEI U
TEPMOIIEMEHTBI.

Hopma norpeiHocTH B Auanas’oHe H3MepseMbiX 3Hadenuii 1,5-80°C cocraBmser
+0,1%.

2.2. 3AIAX

Xapaxrep M HHTCHCHBHOCTB 3a11aXa ONpeeNsIOT OPraHOIENTHYECKHM METOIOM.



Annapartypa. |. baHs BoasHas.

TlpoBenenune HenbITAHAA

Xapaktep 3amaxa BOABl ONPEAENAIOT OUIYLIEHHEM BOCMPHHUMAEMOro 3afaxa
(3eMITHCTBIH, XJIOpHBIH, HePTENPOIYKTOB U Ap.).

Onpeodenenue 3anaxa npu 20°C.

B kon6y ¢ mputepToif mpobKoi BMecTHMOCTBbIO 250-350 cM® oTmepstor 100 M
uccregyemoit Boael ¢ Ttemmepatypoit 20°C. Konfy 3akpsiBaioT rpoGkoif, coaepkuMoe
KOnGBl HECKOJIBKO Pa3 MEPEMELIMBAIOT BPAIUATENbHBIMH ABMKEHHAMH, MOCHe yero Kondy
OTKpBIBAIOT U ONpPEENAIOT XapaKTep U HHTEHCUBHOCTH 3alaxa.

Onpedenenue 3anaxa npu 60°C.

B konby ormepsior 100 cM’ wmccreayemoit Bomsl. [OpabIKO KoMGH 3aKpHIBAIOT
YacoBBIM CTEKJIOM M HarpeBaioT Ha BoasHo# Gane 1o 50-60°C.

ConepxuMoe Ko:I0bI HECKOIBKO pa3 MEpPEeMELIMBAIOT BPAILATEIbHBIMU JBIDKEHHAMH.
Casuras CTEKIO B CTOPOHY, OBICTPO OMPeAENAIOT XapaKTep U MHTEHCHBHOCTD 3araxa.

HHTeHCHBHOCTE 3amaxa BoABl ompeaensdioT npu 20 u 60°C # OLEHHBAOT MO
maTuGannbHOM CHCTeMe cornacHo TpeGoBaHusM Tabu. 2.

TaGnuua 2
HHTeHCUBHOCTD OlieHKa HHTEHCHBHOCTH
XapaxTep nMposiBIEHUA 3anaxa
3anaxa 3anaxa, oasn
Her 3anax He oIyliaeTcs 0
3anax He ouyuaeTca noTpeduTeENeM, Ho
Ouens cnaGas | obHapyUBaeTcs NpH JaGopaTOPHOM 1
HCCTIeTOBaHUU
3amax 3aMeqaercs norpeburernem, eciu
Cnabas 2
OOpaTHTh Ha ITO €ro BHHMAHHUe
3anax Jierko 3aMevaercs M Bbi3bIBaeT
3aMeTHas .. 3
HeoxoGPHUTENBHEIH OT3BIB O BOJE
3anax obpatiaer Ha ce0s BHUMAaHUE U
OtueTnuBas P 4
3aCTaB/IAET BO3AEPIKATHCA OT MHTHA
3anax HaCTONBKO CHIBHBII, YTO A€JIacT
OueHb CHIbHAsA 5
BOZY HEMPHUTOAHO#H K ynoTpebieHmIo

2.3.BKYC HIPHBKYC

XapakTep M HHTCHCHBHOCTb BKyca H MNpPHBKYCa ONPEICIAIOT OPraHOJCHTHYCCKAM
METOAOM.

Pa3nuuatoT YeTsipe OCHOBHRIX BH/a BKYCa: CONCHBI, KHCRBIH, ClaKui, ropbKHid.

Bce apyrue BuIbl BKYCOBBIX OLUYIEHHH Ha3bIBAIOT NPHBKYCAMH.

IIposeaenne HeNbITAHKHA

XapakTep BKyca WM NpUBKYyCa ONpPENC/AIOT OLIYIICHHEM BOCIPHHHMAEMOro BKyca
WM npuBKyca (ConeHsli, Kuciblif, IeNoYHO#H, MeTalTHIeCKHit H T.1.)

HcnmteiBaemyto Boay 6epyT B pOT MajibIMH NOPLMAMH, HE NPOIVIATHIBAs, 3a4€PXKUBAs
Ha3-5¢c.

UnteHcuBHOCTH BKyca M TmpuBkyca onpeaenstioT npu 20°C M OLEHMBAIOT mno
naTHOAUTBHOM cucTeMe cornacHo TpeboBaHUAM Tab. 3.



Tabnuua 3

HHTeHCHBHOCTD OueHka
BKyca H Xapakrep BKyca H IPHBKYCa HHTCHCHBHOCTH BKYCa
npUBKyca H nipuBKyca, 6ann
Her Bkyc H npuBKyC He OLIY1LAOTCH 0

BKyc u npUBKYC He OLIYIUAIOTCH
Ouensb cabas | motpeGuteneM, Ho OGHapYKHUBAIOTCA NPH 1
1a60paTOPHOM HCCAEA0BAHUM

Bkyc H npuBKyc 3aMeyaloTcs

CnaGan notpebuTeneM, ecti o6paTHTE Ha 3TO €ro 2
BHHMAaHHE
Bxyc H NpuBKYC JIETKO 3aMEYAIOTCH H
3ameTHas e PUBKYC 3 210 3
BLI3BIBAIOT HEOIOOPHUTENBHEIH OT3HIB O BOJIE
Bkyc u npuBKyc obpaitaiot Ha cebs
OtyeT;iMBas | BHUMaHHe U 3ACTaB/IAIOT BO3AEPKATHCA OT 4
MUTHA
Bkyc n npuBKyc HaCTOJIBKO CHIIBHBIE, YTO
OueHp CUIBHAA | JeNaloT BOAy HENPHTOAHOM K 5
ynorpebnenHo
24.IIBETHOCTbH
LlBeTHOCT BOABI OMpEAeNsOT (OTOMETPHMECKH — MyTeM CpaBHEHHs Mpob

MCTIBITYEMOl XHIKOCTH C PaCTBOPaMH, MMUTHPYIOIMMH L{BET NPUPONHOHA BOARL.

B nnanmazone 1-10 rpan. Hopma norpeiHocTH ompeneneHHs coctapiser +50%,
ceuiie 10 rpax. —+10%.

Annapatypa. |. ®oroanekrpokonopumetp (A =413 um)

Peakrusbl. 1.CTaHIapTHBIE PaCTBOPHI LIBETHOCTH.

Pactop Nel. PactBopsror 0,0875r asyxpomosokucioro xamusa (K,Cr;07), 2,0r
cepHokHcnoro kobanera (CoSO,x7H,0) u 1 oM’ cepHoii Kuc10TH (rorHocTsio 1,84 r/em®)
B AMCTWLIMPOBaHHOM BOJE M NOBOJAT 0GbeM pacTBopa 10 | aM’. PacTsop cooTBETCTBYET
useTHoCTH 500°.

PactBop Ne2. 1 cM® KOHUEHTpHPOBaHHOW CepHOH KHCIOTH MUIOTHOCTHIO 1,84 r/em’
JOBOIAT AMCTULTHPOBAHHON Boxoi 1o 1 v

Hikana uBeTHOCTH

Jl14 NpHroToBACHUA IIKATH LBETHOCTH HCTIOMB3YIOT Habop unaueapoB Hecciiepa uau
MepHEIe KonOst Ha 100 oM.

B kaxaoM wwinHape (xonbGe) cMemmpaior pactBop Nel u pacteop Ne2 B
COOTHOLLUEHHH, YKa3aHHOM B Ta6u. 4.

TaGnuua 4
PactBop Nel,cm’ 0 1|23 |4|5]|6]8|10/12]|14
Pacteop Ne2,cm’ 100 |99 |98 |97 96| 95|94 |92|90| 88|86
T'pangychl uBeTHOCTH 0 S |10(15([2025{30|40 50| 60|70

Illxany UBETHOCTH XpaHAT B TeMHOM MecTe. Uepes kakaple 2-3 MeCAla ee 3aMEHAOT.



MocTpoenHe kaaubposounoro rpadguka

KanuGposounsiit rpaguk cTpourcs Mo uikane uBeTHOCTH. [losydeHHble 3HAYEHHS

ONTUYECKHX IUIOTHOCTEM M COOTBETCTBYIONHME MM IPATYChl LIBETHOCTH HAHOCAT Ha rpaduk.
Xoa onpeneJieHHs

[Tpu ompeaeneHUH LBETHOCTH HMCIOIB3YIOTCA KIOBETHI C TOJLIMHON MOrJIOLAIOUIEro
ceer ¢10A 5-10 cM. KOHTpONbHOH >KMAKOCTBIO CAYXHT AMCTH/IHPOBaHHas BoJa, M3
KOTOpO# y/JaleHBl B3BCUICHHBIE BEllECTBA MyTeM GUIBTpauKd Yepe3 MeMOpaHHEIE
¢$hunbTpel Ned.

OnTHueckasds MIOTHOCTH QUIbTPaTa HCCieXyeMOit BOLBI H3MepSETCA B CHHEH 4acTH
CMEKTpa co CBETOGHIBTPOM NMPH A = 413HM.

LBeTHOCTh OMpedeasiOT MO KalHOPOBOYHOMY rpadMKy H BHIPAXAIOT B rpagycax
UBETHOCTH.

2.5. MYTHOCTbH

MyTHOCTE BOABI OMPEAEAAOT (POTOMETPHYECKM — MMYTEM CpaBHEHHS Mpoo
HcciexyeMoii BOIBI CO CTAHAAPTHBIMHU CYCIIEH3UAMH.
Hopwma norpewroctn onpeaenexus coctasnser £10%.
Annapatypa. 1. ®orodnekrpoko;iopuMerp (A = 530 um).
2. Uentpudyra.
PeakTHBbBI 1. TocynapcTBeHHbIiH CTaHAapPTHBII obpasen MY1HOCTH
(¢dopmasunoBas cycnensus) [CO 7271-96.
2. buaucTHIMpOBaHHAS BOJA, MPOMNYIICHHAas 4epe3 MeMOpaHHBIH
bwreTp Nod.
IIpHroToB/IeHHe CTAHXAPTHLIX CyCHeH3Hik
Jlns npuUroToBIEHHA OCHOBHOM cTaHmapTHO# cycnewsun 20,0 oM’ ¢$opmasuHOBO#
CYCIEH3HHM JOBOXHMTCA A0 METKH GHANCTUANMPOBAHHOMH BOAOH B MepHoit konGe Ha 200 oM,
HoMuHanbHOEe 3HaueHHe MYTHOCTH MONYYEHHOM cCychieHsun coctasiaser 400,0 EM®.
Paboune cTaHmapTHble CycnEH3MH MOMYYalOT IyTeM pa3baBieHUs OCHOBHOW CTaHIapTHOH
CyCIeH3UH GUAUCTILIMPOBAHHON BOIOK B MEPHBIX K016aX Ha 50 cm’.
ITocTpoensne xaan6poBodHOro rpapuxa
KanuGpoBouHbiif rpaduk CTpoAT MO CTaHAAaPTHBIM pabOYMM  CyCIIEH3UAM,
TMomyyeHnsie 3HaYCHHUS ONTHYECKMX IUIOTHOCTEH M COOTBETCTBYIOWIME MM KOHLEHTPaLHMH
cTaHaapTHBIX cycnen3uit (EM®) HaHOCAT Ha rpaduk.
Xoa onpenenenus
B KiOBETy C TOMIMHOW MOIIOLIAIOMIEro cBeT CloAs 5-10 cM BHOCAT XOpOIIO
B30OJITaHHYIO MCIBITYeMYyIO MPoOy, H3MEPAIOT ONTHYECKYIO IUIOTHOCTb B 3€JICHOM YacTH
crektpa (A =530 Hm). KOHTpONBLHOM XHIKOCTBIO CITY)XMT HUCHBITYyeMas BOAA, U3 KOTOpoit
yAaleHbl B3BEIUCHHBIC BELICCTBA IyTEM LEHTPUPYTHPOBAHHA WiIH (PUILTPOBAHHA 4epes
MemOpaHHbie PuasTpsl Ned4 (06paGoTaHHbIE KUIIAYEHHEM).
Coaepxanue MytHoctH B EM® onpenensor mo kanuGpoBouHoMmy rpaduxy. s
MOJNy4eHUs1 pe3yibTaTa B mr/am’ MOJIYYEHHYIO BEJMYHHY YMHOXAIOT Ha KOd(HUMEHT
0,58.

3. OITPEAEJIEHUE XUMHYECKOI'O COCTABA BO/IbI

3.1. BOAOPOJHBIN ITOKA3ATEJIb (pH)

Mertoa 0CHOBaH Ha H3MCPEHHH Pa3HOCTH MOTEHLUHAIOB, BOSHHKAIOUIMX HAa IPpaHMLAX
MEXAy BHEWHEH MNOBEPXHOCTBIO CTEKISHHOM MeMOpaHBl 3/eKTpoja M HMCCIEAYEMbBIM
pacTBOpPOM, C OHO# CTOpPOHbI, H BHYTPEHHEH MOBEPXHOCTbIO MEMOpaHBI M CTaHAAPTHBIM
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PacTBOpOM —~ ¢ Ipyroit. BHyTpeHHuil CTaHAAPTHBIA PaCTBOpP CTEKIAHHOrO 1EKTPoaa HMEET
MOCTOSIHHYK) aKTMBHOCTh MOHOB BOAOPOJA, MOJTOMY MOTEHLUMAN Ha BHYTpeHHei
noBepxHOCTH MeMOpaHbl He MeHAerca. Casur pH Ha eaMHMUy BHI3bIBACT HW3MCHEHHE
noreHuMana aekrtpoaa Ha 58,1 MB nmpu 20°C. [Ipemensl nuHeHHONW 3aBUCHMOCTH
00ycIOB;ICHBI CBOHCTBAMH CTEKIAHHOTO 31EKTPOIA.
B nuanasoxe 3Hauetuit 2-10 ea. pH HopMa norpemHoctu coctasnser 0,1 en. pH.
Annapatypa 1. [lotenunomerp (pH-metp) moboii Moneam co CTEKIAHHBIM U
xsiopcepeOpAHbIM  d1ekTpodaMH. CTeKIAHHBIA 1EKTPOA mepen
paboroif BolaepxkuBaior 84y B 0,1 H pacTBOpe XJIOPUCTO-
BojgopoHofi kucaoTel. Ilepen u3MepeHHeM €ro Heckodbko pa3
OMOIACKHBAIOT AHCTHLTMPOBAHHOH BoX0H. CTEKIAHHBIA dIEeKTpOa
JomkeH 6bITh pokanubposat o OydepHbIM pacTBOpaM.
2. Tepmomerp c ueHoii aeaenus 0,1°C.
Peaxrussbl. 1. BuaucTuaMpoBaHHas BOJA, JHUICHHAsA YIIEKUCIOTBI
(CBeXETPOXUNAYECHHAS U OXTaXKIECHHAs).
2 Crangaptasle OydepHsie pactBopsl  [U1s  NPUrOTOBICHHUA
CTaHIapTHEIX OyhepHBIX pacTBOPOB WCIOAB3YIOTCA CTaHAAPT-
atpel o T'OCT 8 135-74. PactBopeHne CTaHIapT-TUTPOB
ApOM3BOAUTCS B MepHOH  koinbe  BMECTHMOCTBIO 1 oM
O6uaucTunaHpoBaHHoi Bogoit. CtanaapTHbie OydepHble pacTBOpHI
XPaHAT B OIMITHIICHOBO#H nocyae npu 4°C.

KaanGpoBka npuGopa i xoa onpeneeRus

Kammu6poska u onpemeneHne pH npoH3BomsATcs COMMAacHO HHCTPYKUMH 1O
9KCILTyaTalHH npubopa.

3.2. YTJEKHCJIOTA CBOBOJHASA, THAPOKAPBOHATBI, KAPBOHATbBI

Jlna  BeIYMCIEHHS cojepKaHMS CBOOOIHON [IBYOKHCH yIilepoda HCIONB3YIOT
pesynbTaT onpeaeneHus obmeit kuciaorHocTd. Ilpn ankaiuMmeTpudeckoM TUTPOBaHHH IO
pH 8,3 cBoGoaHas CO, pearHpyer co LIENOYHBIM THTPOBAaHHBIM PACTBOPOM €
obpa3oBaHMeM ruapoxapboHara.

PacueT 0CHOBaH Ha NMPERIIONOKEHHH, YTO BCA KHCIOTHOCTE BBI3BaHA HCKITIOUMHTENBHO
npucyrcTBueM cBoboianoit CO,. Tak Kak 3TO MPeANOCHLIKA PEAKO BIOJIHE COOTBETCTBYET
ACHCTBUTEILHOCTH, MOMy4aeMblii pe3yJIbTaT NOYTH Beeraa OyAeT TONLKO NPUbIHKEHHBIM.

Mewaroiee BIHAHUE OKA3bIBAIOT APYrHe COMEPXKalLHecH B BoJe CBOOOIHbIC KHCIOTHI
X KHCIBIE CONH CHIBHBIX KHCJIOT. 3aBbllIEHHE pe3yIbTaToB Halai0JacTcd Takke B
NPHUCYTCTBUH CHIHKATOB, (HocdaToB, aHHOHOB TYMHHOBBIX KHCHOT M JPVIHX AQHHOHOB
c1abbIX MHHEPAILHBIX M OPraHMYECKHX KHCAOT. MEHIAIOT MONyYEHHIO NPaBUIBHBIX
pe3yIbTaTOB TAKKE aMMHA4YHbIC COJMH, XKelae3o (CBbILIE lMl"/IlM3), AMIOMUHHUIH, TOKE/TbIE
METaJLTbl, BbICOKAS KECTKOCTh H OYEHB BRICOKOE CO/JIEPKAHNE PAaCTBOPEHHBIX B BOJE COJIEH.

PacuyeToM Henb3fA MONB30BATHCH, ECTH BOAa MMceT cBoboaHyto kuciorHocts (C). He
ClieXyeT €ro NpPHUMEHAThb, €CIH KHCJIOTHOCTh Oblla ornpenesieHa OPHEHTHPOBOMHO, €CHHU
0OHapy)K€HO MpPHCYTCTBHE MCIUAIOMMX ONPEAE/ICHHIO BEIIECTB H, HAKOHEU, B
COMHMUTENBHBIX CIy4asX, T.C. NPH aHAIN3€ CHIBHO 3arpA3HEeHHBIX Bol. Ecam pacuer Bce-
TaKH NMPOH3BOMAT, TO, 3aMKUCHIBasA NOMYYAEMEIH pe3yabTaT, CJICHYET B COCTaBIAeMOi CBOIKE
YKa3aTh Ha €ro OPHEHTHPOBOYHEIH XapaKTep.

Pacyer
Conepxanne cBoGoaHOI#M aByokucH yraepoaa (X) B MI/aM’ BBIMUCISIOT 10 dopmyne:
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X=0x44,
rac
O — 06u1as KHCIOTHOCTb (HEOKPYTIEHHAs BEMUUKMHA) B MMOSIE/IM
44 — monekynapuas vacca CO,.
OkpyrJieHHe pe3yibTaToB

J1amna3oH B Mr/i 1-50 50-100 100-200 200-5000
OkpyrieHue B Mr/i 1 2 5 10

IMoTeHuHOMETpHY4ECKOE ONpelesieHHe KHCI0THOCTH

KucaoTHOCTS BOJBI ONPEAETAIOT TUTPOBAHHEM PAacTBOPOM CHIIBHOIO THAPOKCHIA.
KonuyecTso TUTpOBaHHOrO pacTBOpa, HM3pacxXogoBaHHOro 10 mnomydenus pH 4,5,
COOTBETCTBYET CBOGOAHON KHCIOTHOCTH; KOJIMYECTBO XK€, H3PACXOJ0BAHHOE O MOTYyYEHHS
pH 8,3 - o6weit. Ecitu pH Boast Goabwe 8,3, to ee kuciaoTHocTs pasua 0. s
OMNpeNeNeHUs KUCIOTHOCTH Bomy THTPYOT 0.1 H pactBopoM ruapokcuaa Harpus. Kowen
THTPOBAHHA OMpPEAETAIOT MEKTpOMETpHYEcKU. KHCIOTHOCTh BBIpaXaioT B MHLTMIPAMM-
IKBHBACHTAX Ha 1 av°.

Annapatypa. 1. pH-MeTp €O CTEKJISHHBIM M3MEPHUTEIBHBIM  JNEKTPOOOM K

Ka;IOMENBHBIM YIEKTPOIOM CPaBHEHHUS.
2 Tepmomerp ¢ ueHoit geienus 0,1°C.
3. MaruuTHas Meulaika.
4. MuxpoGiopetka Ha 10 cm’.

PeakTHBBI. 1. l'uapokcua Hatpud, 0,1 H. pacTBop.

Xoa onpexeneHus

Paboty Ha pH-MeTpe mpOBOIAT MO HHCTPYKUKH K Ipubopy.

Ipo6y Boasl oGbeMom S0 cM® noMemaT B CTakaH, KOTOpBIi CTaBAT Ha MarHUTHYIO
mewanky. Turpyrot u3 muxpoGioperku 0,1 H. runpokcunov Hatpus go pH 4,5, a 3atem 1o
pH 8,3. Ec:in Ha BcE THTpOBaHHe nowwio Gonee 10 e’ menoun, npoby pa3GaBisioT, ecH
meHee 0,1 cM’, TO NPHMEHSAIOT 1% THTPOBAHUSA Goslee ciaGhle PaCTBOPS! LIETOUH.

O0paboTka pe3yIbTaToB

Bemuunusl cBoGogHoit (C) u obuweili (O) KHCIOTHOCTH (MF-?KB/H\(S) HaxomAT Mo

topmynam:

C_AxKxO.lxlOOO.
—
0= BxKx%lXIOOO‘

rae

A ~ 06bem 0,1 H. rUAPOKCHAA HATPHA. H3PACXOJOBAHHOIO Ha THTpoBaHue 10 pH 4.5,
o’

B - 10 e no pH 8.3, CM3;

K - nonpasounbiii koddpouument k 0,1 1 pacmo?y THAPOKCH@ HATPHS;

V — o6seM npoGkl, B3ATOM LIS ONPEAECICHHA, CM”,

Pacuer coaep»aHud ruipokapoonaTHoit H kap6oHaTHOH ABYOKHCH yriepoaa

(ruapoxkap6oHaTOB H KapGOHATOB)

Jns BeludcieHus coaepkanus HOHHbIX ¢opM CO, HCNOAB3YIOT pe3y/IbTaThl
onpenenenus obweit (M) u cBoboaHoli (P) menouxoctu. Ilpu aumaumerpuyeckom
THTpoBaHuH 10 pH 8,3 kap6oHAT-HOHBI pearupyloT ¢ KMC/IBIM THTPOBAHHBIM PAacTBOPOM C
obpasoBanuem ruapokapGoHartoB. Ilpu TurpoBanuu no pH4,5 ruzpokapGoHaThl
passiararotcs ¢ o6paszoBaHueM cBoGoaHoi CO,.
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PacueT OCHOBaH Ha NpPEeANON0KEHHH, YTO IETIOUHOCTh BbI3BIBACTCA TONBKO HOHHBIMU
¢dopmamu CO, H. B OTACTBHBIX Cy4asX, THAPOKCHIBHBIMH HOHAMH. BesleacTBue ToOro, Yto
3Ta MpeANOChUIKA PEAKO COOTBETCTBYET REMCTBUTEIBHOCTH, PAcyeT MOYTH BCErAa JaeT
NpUOMDKEHHBIE pe3y;IbTaThI.

Meuatoliiee BIUSHHE OKa3bIBAIOT MIPUCYTCTBYIONIME B BOAE aHHOHBI CT1A0bIX KUCIOT

PacueToM Helb3s MO;1B30BaThCA B CIy4asX, KOraa B BOAE NPHCYTCTBYIOT MELIAOLINE
BELLECTBA, a TAKKE B COMHHUTENBHBIX CIyyadX (KOrJa MCCIEAYIOT CHIBHO 3arpA3HEHHbIC
Boiabl) Ecnu pacuyer, HecMOTpA Ha 9TO, BCE )K€ MPOM3BOIAT, Pe3y:IbTaTel ClEIyeT
3aNMKUCHIBATH, YKa3bIBas, YTO OHH HOCAT OPHEHTHPOBOYHBIH XapaKTep.

B 3aBMCHMOCTH OT COOTHOUIEHHA MexXIy obLueil U cBOOOIHON MIETOUYHOCTBIO MOXET
OBITH NATH pa3IMYHBIX CTy4aeB pacyera (Tabi. 5).

Tabnuua 5

CooTHOLLIEHHS A1 BEIYMUCICHHUA HOHHBIX (OPM MO WENOIHOCTH
CoOTHoOIlIEHHE MEXIY - 2
BOGOITHOH ¥ 0BMwe I'mapokap6onatn (HCO;™) B | Kap6onatsi(1/2 CO;™)

MMOJB/AM B MMONbB/IM
LIEIOYHOCTBIO
P=0 M 0

2P<M M-2P 2P

2P=M 0 © 2P

2P>M 0 2(M-P)

P=M 0 0

Pacuer

Conepxanne padanuupix popMm CO, pacCUHTBIBAIOT B 3aBHCHMOCTH OT (OPMBI, B
kotopoit CO, HaxoauTcs, No caeayrouumM gpopmyaam (Tadi. 6).

Tabauua 6
®opma CO, og’cnoaﬂoe Pacuernas Enununa
‘ O3HaYeHHE ¢dopmyna KOHLEHTpalH

I'unpokapGonat-uoH |  CO2 nypokaps ax44 Mr/am’
KapGonat-uoH CO; caps b x 22 mr/am’

- a Mmon/am’
I'uapokapGoOHaT-HOH HCO; ax6l /e’
Kap6ouat-HoH (112 COs») bx30 mr/am’

3nech a M b — comepaHue rHapokapGOHAT- M KapOOHAT-HOHOB, BBHIYHMC/IEHHOE MO
HEOKPYTJIEHHBIM 3HaYeHuaAM P u M;
44 — monexynapsas macca CO,;
22 —macca 1/2 CO;;
61 —macca HCO;;
30 — macca 1/2 CO;™.
OxpyriaeHue pe3yabTaToB

JlnanasoH B Mr/am° 1-50 50-100 | 100-200 | 200-500
OxpyriicHue B MI/AM® 1 2 5 10
OKpyr/IeHHE B MMOJB/AM” 0,02 0,05 0,1 0,2
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HMoTeHunoMeTpHYECKOE ONpeaeIeHHE LIEJOUHOCTH

Metoa ocHOBaH Ha B3aMMOACHCTBUM rHIPOKapOOHATHBIX H K2pOOHATHBIX MOHOB C
CHIIBHOH KHUCToTOH ¢ oOpa3oBaHieM YronbHOW KHMCIIOTBHI, KOTOpas pacnafaercs Ha CO; u
H,0. KonuyectBo xucnoTsl, HeoGxoaumoe mis onpexeneuns csoboamoit (xo pH 8,3) u
obweit (xo pH4,5 u 4.2) WENOYUHOCTH, HaXOZAT NOTEHUUOMETPHYECKU (THTPOBaHME
npoBoaat no pH4,5 u 4.2, nockoabKy IKBHBaieHTHaA TO4YKAa OOIHEH [LETOYHOCTH
BApbHPYET B 3aBMCHMOCTH OT AHHOHHOIO COCTAaBa BOABI)

B auanmazoHe wu3MepsieMbiX 3nauyenuit 0,8-2,0 Mr-OKB/aM° HOpMa [OTPEUIHOCTH
onpeie;IeHHA COCTaBIAeT £25%, cabliie 2,0 Mr-dkB/am’ — £15%.

Anmnapatypa. 1. pH-MeTp €O CTeWIAHHBIM H3MCPHTEIbHBIM WICKTPOAOM H

XJopcepe6-paHbIM BCIIOMOraTebHBIM 3EKTPOIOM
2. Tepmomertp ¢ ucHoit aesieHus 0,1°C.
3. MarnuTHas Melanka.
4. MukpoGiopeTka Ha 10 cum’.
1. Xnopucrosogoponnas kuciora, 0,1 . pacrsop.
Xon onpenenennst

Paboty Ha pH-MeTpe npoBOIAT MO HHCTPYKUMK K IPHOOPY.

Tlpo6y obbeMoM 50 cM’ NMOMEIAIOT B CTAaKaH, KOTOPBI CTAaBAT HA MArHUTHYIO
mewanky. Tutpyror u3 mukpoGiopetku 0,1 H. Xioprc1oBogopoaHoi Kucaoroii go pH 8.3, a
3ateM no pH 4,5 u 4.2.

Ecnu Ha Bce THTpoBaume momuio 6onee 10 cm® kuciotsi, npoby pa3baBisoT, ecinu
Meee 1 cM’, To IPUMEHSIOT U1 THTPOBAHHA Gosiee ci1abhie PacTBOPLI KUCIOTH.

O6paboTka pesyabTaTos

Bennuuny cBobGoauoit (P) u obweit (M) menoynocTu (Mr-3KB/HM3) PACCUUTBIBAIOT MO

¢dopmynam:

PeaxkrHsbl.

_ A xuxKx1000
v 3
_(2A, - A,)xuxKx1000

M .
v

P

rie

ApLA; n A; - obsempl 0,1 H. XJIOPHCTOBOJIOPONHON KHCHOTHI, MOIIEAMEH Ha
turposauue 10 pH 8,3, 1o pH 4,5 u 10 pH 4,2, cM;

K — nonpaBouHsiii K03dULHEHT K THTPY pacTBOpa XJIOPHCTOBOAOPCIHOM KUCIOTH;

H — HOPMAJIBHOCTH PacTBOPa XJIOPHCTOBOZOPOAHOI KHUCIIOTHI;

V — 061eM NpoBEL, B3ATOM [UIA OTIpEIEICHHUS, CM’.

3.3. XJIOPMABI

Merox OCHOBAH Ha OCAKICHHH XJIOp-HOHA B HEHTpa/ibHOU MM ClHabOLENOYHON
cpeAe a30THOKHC/IBIM CepeOpOM B MPHCYTCTBHH XPOMOBOKHCIOTO KadWid B Ka4yeCTBe
unankaropa. Ilocne ocaxaenna xnopuaa cepebpa B TOYKE IKBUBAICHTHOCTH 00pasyercs
XPOMOBOKHCIIOE cepebpo, NMpH 3TOM JKENTas OKpacka pPacTBOpa IEPEXOAHT B OpPaHKEBO-
xentyio. TouHocTs MeTona 1-3 Mr/am’.

B nuanazone 1-10 MI/IM® HOpMa NOTPEWIHOCTH cocTaBiAeT +25%, 10-500 mr/am’® —
+10%, cehrme 500 Mr/am® — +5%.

Annaparypa. 1. Bioperka Ha 25 cM’ €O CTEKIAHHBIM KPaHOM.

PeakTHBbI. 1. Cepebpo  asoTHokucioe, THTpoBaHHEIH  pactBop. 2,40T.

XHMHYECKH — yucToro AgNO; pacTBOPSIOT B AMCTWLIHMPOBaHHOM
BOE M JOBOAAT 0o0BEM pacTBOpa ANCTHUIMPOBAHHOW BOmOM 10
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1 av’. 1 cM® pactBopa sksuBanenTen 0,5 mr Cl-. PacTBop XpaHAT B
CKJISIHKE TEMHOTO CTEKJIa.
2. AsotHoxucnoe cepebpo, 10% pactsop. 10 r AgNO; pacrsopsioT B
90 cM’ AMCTHILTHPOBAHHO# BOAB ¥ 106asasioT 1-2 Karsn HNO,
3. Harpuii x;10pucTbiii, THTPOBaHHEIH pacTBop. 0,8245 r xuvuyecku-
upctoro NaCl. Beicymiennoro mnpu 105°C, pactBopsior B
JMCTHINIMPOBAHHOR  BoJe M OJOBOIAT o0BeM  pacTBopa
JAUCTHIUTHPOBAHHON BOAOH [0 1av’. tew’ pacTBOpa COACPKHUT
0,5 mr CI".
4. 'mapoxcna  amoMuHMA. 1257  amoOMOKaJIHEBHIX  KBacLOB
[AIK(SO,),x12H,0] pactBOpsioT B 1 IIHCTPU'UII/IpOBaHHOM
BOABI, HarpeBaioT 10 60°C M mocTeneHHo npuGaBiMOT 55 cM
KOHUEHTPHPOBAHHOIO PacTBOpa aMMHaKa MPU MOCTOAHHOM
nepeMelunBanuy  [locne oTcramBaHus B TeueHue |4 ocaiok
HepeHoCAT B OOMBLIOH CTaKaH M NPOMBIBAIOT JEKaHTaLMel
JUCTH/LTHPOBAHHONW BOJOH [0 HCYE3HOBEHHMA peakuuH Ha
XJIOPHUABL.
5. Xpomorokucieit  kanu#, 5%-upiit  pactBop. S0r K,CrOy
PacTBOpAOT B HebopIoM o0beMe MCTHI‘[J’IHPOB&HHOH BOIILI H
I0BOAAT 00BEM PacTBOpA AUCTUWLIHPOBAHHOM BoAO#H 10 1 e,
YeranosKa nonpaBovHOro Ko3¢duuHeHTa K pacTBOpY a30THOKHCJIOrO cepebpa
B KkoHuYecKyro KonOy BHOCAT nuneTkoid 10 cM™ pacTBOpa XJIOPUCTOrO HATpHA M
90 cm’ mucTHIHpOBaHHOM BOabl, HoGasasoT 1 cM® pactBOpa XPOMOBOKHCSIOTO KaTHS H
THUTPYIOT PacTBOPOM a30THOKHCIOro cepefpa mo mepexofa JHMOHHO-XKENTOW OKpacKH
MYTHOI'O PacTBOpa B OpaHXEBO-XKETYIO, HeHcye3aouryto B Tedenue 15-20 c. [TonyueHnsi
pe3y/IbTaT CUMTAIOT OPHEHTHPOBOYHBIM K oTTHTpOBaHHOl npoGe npuGasnsior 1-2 Kamiu
pacTBOpa XJIOPMCTOrO HaTpHs [0 IOJy4YeHHMA XKEIToH oxpacku. Jta mpoba sBiseTcs
KOHTPOJIbHOHM NpH MOBTOPHOM, GoJiee TOYHOM ompeaeieHun. s 3Toro otoHUpaloT HOBYIO
MOPLHIO PACTBOPA XJIOPHCTOTO HATPHS M TUTPYIOT a30THOKUCIBIM cepeGpoM 0 HoTydeHHs
HE3HAYUTENHLHOH pa3HULIBI OTTEHKOB CJ1a000paHXEeBOro B THTPYEMOM pacTBOpPE M KEJITOro
B KOHTPO/IBHO# Npode.
+  Ilonpapounsiit koadduuuent (K) sururcnsior no hopMye:
k=10,
v
rie v — KOJIHYeCTBO a30THOKUCIOro cepebpa, U3PacXONOBAHHOE HA THUTPOBAHME, B
e’
Xox onpeaenenus
Ot16upaior 100 oM’ HCIBITYEMOK BOXBI WM MeHblIMi ee oOvem (10-50 CM) H
aosoaat 1o 100 cw’ IIHCTPUIHPlpOBaHHOH Booii. be3 pasbarneHus onpenestoTCs XITOPHIBI
B KoHueHTpaumu fo 100 mr/am’. pH THTpyemo#t mpoGeI AOMKEH GbITH B npenenax 6-10.
Ecnu Bona MyTHas, ee GuIbTpyloT yepe3s 6e330:IbHBIH HHIBTP, NPOMBITHIN ropayeit BoAo#.
Ecnu Boja uMeeT HBETHOCTH BhILIE 30" npoGy obecuBeYHBAIOT noﬁamenuem THIPOOKHMCH
amomunus. Jlig storo K 200 cM® npobsr 1oGaBaAioT 6 oM’ CYCMEH3UH THAPOKCHAA
aMIOMHHHS, a CMECh BCTPAXHBAlOT R0 oOecHBeYHBAHHA IKUAKOCTH. 3areM mnpoly
¢uneTpyroT dYeped OessonbHbi ¢unbtp. TlepBele mopumu ¢dunsTpara 0'r6pacmnalo1'
OtMepennsit 06beM BOAB BHOCAT B JB€ KOHHUECKHE KONGEHI W MpuGABIANT no | cm’
pacTBOpa XpOMOBOKKCHOro kKamua. OaHy mnpoly THTIpYIOT PpacTBOPOM a30THOKHMCIIOIO
cepebpa O MOSBIEHHA CNaGoro OPAHXKEBOIO OTTEHKA, BTOPYIO Npoly HCMOL3YIOT B
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KauecTBe KOHTPOAbHOH mpoOei. IIpu 3HauMTENLHOM conepikaHuM XJIOpHIOOB OGpasyetcs
ocaznok AgCl, mewaroumii onpenenennto. B 3Tom ciyyae K OTTHTPOBaHHOI nepBoii npobe
npuausaloT 2-3 KarsM TUTpoBaHHOro pactBopa NaCl 10 HMCYE3HOBEHUS OPAHKEBOTO
OTTEHKA, 3aTeM THTPYIOT BTOPYIO Hpoly, NOJL3YACh NEPBOH, KaK KOHTPOIbHOH Npoboii.

OnpeieNiecHHI0 MEAIOT: 0pTOpocPaThl B KOHLUCHTPALMHA, NpEBRILAIOWER 25 Mr/am’,
Ke/le30 B KOHUeHTpauun Gonee 10 Mr/mM’. Bpomuasl ¥ MONMIBI ONpENENAlOTCH B
KOHLIEHTpaLuAX, 3kBuBaneHTHRIX Cl™ Ilpu obbrusoM comepikaHHU B BOJONPOBOJIHON Bode
OHH HE MELIAIOT ONPECICHHIO.

06pa60nca pe3y/ibTaToB
Coaepxanue xnop-uoHa (X) B MI/aM’ BBEIYHCIIIOT N0 dbopmyne
uvx Kxgx1000
X=——FF—,
\%

rae

U — KOJIMYECTBO A30THOKKMCIIOTO cepebpa, HIPACXOA0BAHHOE HA THTPOBAHHE, CM;

K - nonpasouHslit K03 duIHEHT K THTPY pacTBopa HHTpaTa cepelpa;

g — KONHYECTBO XJIOp-MOHA, COOTBETCTByIOIiee 1 cM’ pacTBOpa a30THO-KHCIOFO
cepebpa, Mr,

V — 06bem NPOGEL, B3ATOM A1 ONpe/Ie/IeHus, CM .

Pacxoxaenue JMEXITy PE3yETATAMH NOBTODHEIX onpeaencHuit npu cogepxanuu Cl°
o1 20 110 200 Mr/am’ — 2 mr/am’.

Ipu Gonee BeICOKOM comepxanuun — 2 oTH.%.

3.4. CYJIb®ATHI

Merto 0CHOBaH Ha ofpeAcneHnH cyabbaT-uona B Buae BaSO, B consHokucnoi cpeae
¢ MOMOIILIO MHKONEBOTO peareHTa I[JIHKONb, BBEACHHBI B PEAKLHMOHHYIO CMECh NpPH
ocaxaeHHn cyibdara Gapus, cTabunusupyer obpasyromylocs cycnensuo BaSOy u nenaer
BO3MOXKHBIM Typ6H,IIPIMCTpPl'-[CCKOC MHKpOOTpe/eNeHHe Cyabdaros. UyBcTBUTENBHOCTB
MeToaa 2 Mr/am’ SO4

B anaﬂamﬂe 3HayeHuid 1-10 Mr//:m3 HOpMa MOrpelHocTH cocTasiger £25%, 10-
100 mr/am® — £20%, csime 100 vr/am - +£15%.

Anrmapatrypa 1. ®orodnexrpokoaopumerp (). = 364 M)

PeakrTuBel. 1. OcHOBHOM cTaHJAPTHBI pacTBOp cepHokucioro kamus. 0, 9071 r

K>SO, pactBOpsAlOT B MepHO#l KonGe BMECTHMOCTBIO 1o B
JUCTWITHPOBaHHOM Boge W JoBoaaT  0o0beM  pacTeopa
JMCTHIAPOBAHHON BOJOK 1O METKH. | cM’ pacTBopa CONEPKHUT
0,5 mr cynsgat-uosa (SO,

2 Pabounit craHZapTHBIHM PacTBOP CEPHOKHCAOIO KaIHA. Ocuoauon
pactBop pasbasmaior 1.10 AUCTHANTHPOBAHHONW BOAOI. oM’
pactBopa cogepxHt 0,05 Mr cynbdaT-HoHa.

3. Xnopucteiit  Gapuif, 5%-ubiif  pactBop. St  BaClyx2H,0
pacTBOPAIOT B AMCTHLIMPOBAaHHOH BoAe M AOBOAAT 00beM 10
100 cM”. PactBop unabTpyloT yepe3 Ge330ibHbIR GUALTP «CUHAS
JIEHTa».

4, I'muKoNeBbIii peareHT — pacTBOp XJopucToro Oapus B CMecH
rIMKOIA (3TWIEHTJIMKOAL) W 3TaHoja (3TWioBHIM crupT). [ins
MPUTOTOBJIEHHS 3TOrO PACTBOPA CMEINMUBAIOT OANH 06beM 5%-Horo
BOJHOT'O pacTBOpa XJIOpHCTOro 6apHa ¢ Tpemsa o0beMaMH [JIHKOJA
H TpeMa oOneMaMu 96%-Horo staHona. Benmuuny pH pacteopa
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perynupylot consnoit kucnoroit (1:1) B mpemenax 2,5-2,8 n
OCTaB/AIOT pacTBop Ha 1-2 cytok. PacTeop yctoifuus B Tedenue 3-
6 mMecsaues.
Xon onpenesienus
K 5cm® uccreayevoii n?oﬁu WIM KOHILIEHTpaTa BOAbl, OTOOpaHHO# B Meprm
uWIMHIp BMecTUMOCTLi0 10 cM”, npubasnsior 1-2 kamwiu comsHoi kucnotsl (1:1) u 5cm’
CIHKOIEBOTO pearcHTa, TIareibHo nepevieiiBaoT [locae 30 MUH IKCHO3MLNH HIMEPSIOT
OUTHYECKYO TUIOTHOCTE PAcTBOpa (POTONIEKTPOKOJIOPHVETPOM, B KIOBETaX C TOMILHMHOM
onTuyeckoro ciog 20 MM U ceeTOGUILTPOM ¢ UIHHOH BOJHBE 364 M Vccaeayemas npoba
BoAbl ¢ J100aBieHHeM [JIHKOIEBOrO peareHTa, npurotosiexHoro 6e3 BaCly, ssmsercs
pactBopoM cpasHeHus. Coaepkarue cy;16(aToB HAXOAAT MO KATUOPOBOUHOI KPHUBOIA.
TMocTpoenne kaanbposouroro rpaduka
Jl1s noctpoeHus KaTMOpOBOUYHOM KPUBOM B AT MEPHBIX KOJI6 BMECTHMOCTBIO 50 cM’
BHocat 0,0; 0.1; 0,2: 6,4: 0,6, 08 1.0, 12 1.4, 1.6; 1.8; 2,0 c™® ocHoBHOro CTAHJApTHOrO
pactBopa K,S0; (0,5 ur SO, B 1w ’) 1 A0BOIAT 0GBEM O METKH AMCTH;UTHPOBAHHON
BOJIO# Hpnroromeuﬂme pacTBOpHI cozepar: 0,0; 1,0; 2,0; 4,0; 6,0; 8.0; 10;12; 14, 16; 18;
20 Mr/am’ SO, OTMepHBalOT mo 5cwm’ M3 Kak10ro pacTBopa B MEPHBIE LIMJIHHADbE
BMECTHMOCTBIO 10 M’ (11K B MEpPHBIE KOIOpUMETPHUECKHE NPOOHPKH ¢ 0TMETKO#H 10 cM™)
B kaxaeiii univHAp ¢ o6pasuosbiM pacTBopoM mpHbapisior 1-2 xanmu HCI (1:1) u
5cM’ TAMKOIEBOrO pearcHta, TUIATEHHO MEPEMEUIKBAIOT, 4Yeped 30 MHH. HM3MEpAIOT
ONTUYECKYIO ILIOTHOCTB, 3aT€M CTPOAT KaaubpoBo4HbI rpadux. OnTHMabHbIE HHTEPBATBI
KOHUEHTpAUnA ans TYpOUAMMETPHYECKOTO OMpenescHHA cyubq)a'r MOHA HaXOLATCHA B
npeaenax  2-25mr/am’.  Tlpu.- xouueHtpaumm SO <2 mr/aM®  HeoGxomumo
[IpeABapHUTEIbHOE KOHUEHTPHPOBaHHE MPOGHl YNIapHBaHHUEM.

3.5. ®TOPUABI (®TOP)

Jna  ompedeneHds CyMMapHOTo coAepXaHus ¢Topa B aHalIU3HpyeMoil Boxe
HCIOIB3YIOT  JJIEKTPOAHYIO CHCTEMY. COCTOAIMYIO M3 H3IMEPUTEIBHOrO (PTOPHIHOTO
31€KTpoda, YyBCTBHTEIBHOTO K HOHAM (TOPHAA, U BCIOMOraTEILHOrO XjiopcepebpsHoro
3NEKTpOAA.

B iuanasone 3Hauenuit 0,2-1.0 Mr/aM’ HOpMa TOTPEWIHOCTH COCTABIAET +25%.
cabine 1,0 Mr/am’ - £10%.

Annapartypa. 1. BeicokooMubeiit pH-merp, npenHasHayeHHblit 1A pabotel ¢

MOHOCECKTHBHBIMHU dACKTPOJAMY.
2. Tepmometp.
3. Memwanka MarugTHas (7106as MOAENB).
4.3nextpon GTOPUAHKI.

PeakTusst. 1. OcuoBro#t crangapraniii 0,1 M pactBop dropucroro Harpus. B
MepHylo KkonGy sMectumoctero 1 am’ momemaror 4,1990 r
¢TopHcTOrOo  HaTpHMs,  BHICYLUEHHOrO  MPEXBAPUTENBHO [0
nocrostHHoit Maccel npu 105°C, pacTBOpsrOT ¥ OBOJAAT 06beM
pacTeopa 10 METKM AUCTHIIMPOBAHHOH BOMOH. ITOT pacTBOp
HMEeT Benuquy pF =1 (maccoByio KoHUeHTpauuw ¢ropua
1,9 t/nm’). PacTBop XpaHAT B MOMM3TUIEHOBOM COCYAE C ILIOTHO
3aKkpriTo# po6koit. Cpok XpaHeHHs 10 6 Mecales.

2. Paboune cranmapthsie 0,01; 0,001; 0,0001 1 0,00001 M pacrBops!
¢ropucroro matpua. s npurorosieHns 0,01 M pacteopa
dTopucroro Harpus 10 cM’ OCHOBHOrO CTAaHIAPTHOTO pacrsopa
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pa36aBafIOT AHCTHATMPOBaHHOH Bomoi 10 100 cM’® B meproit
konbe. OToT pacTBOp uMeeT BeaHuuHy pF =2 (MaccoBylo
KoHIeHTpaLmo 190 Mr/am’).

0,001 M pactBop (TOPHCTOro HATPHA TOTOBAT pa3GabieHHeM
10 cM® 0,01 M pacrsopa 10 100 cM’ AHMCTHIMPOBaHHO#! Bodo# B
mepuoit konGe. [lanublft pactBop Hmeer pF =3 (maccosyio
KoHueHTpaumio 19 Mr/av’).

Jina npurotoBaenus 0,0001 M pactBopa ¢ropucroro Hatpus
10 cm *, 001 M pactBopa pazbaBIAOT AUCTHIUTMPOBAHHON BOLOM
a0 100cm’ B MepHo#l Kosi0e. DTOT pacTBOp HMMeET BENHYHHY
pF = 4 (MaccoByio KoHUeHTpammio 1,9 Mr/am’).

Janee, 0,00001 M pactBop ¢TOpUCTOrO Harpus TOTOBAT
pasGamnenmem 10cM’ 0,000l M pacteopa g0 100 cM’
JMCTHITIHPOBRHHO# BOZOHM B MEPHO# K0;6€. DTOT pacTBOp MMeeT
sennunHy pF = 5 (MaccoByo koHueHTpauuio 0,19 MI‘/}IMB).

Bce pabGoune cranfapTHbie pacTBOPBI TOTOBAT B [CHb MPOBEACHHS
aHanu3a.

3. AueratHo-umrpatubiii  Oydepustii  pactBop (pH=510,2). B
MepHylo konGy BmectuMocTeio 500 cM” momemiator 52,00
yKCyCHOKHMCIOro Harpua, 29,20 r xnopucroro warpus, 3,00r
numMoHHOKHcNoro Harpus, 0,30 r T?unomx B u 8cm® ykcycHoi
KUCHOTHL, mpunnsaloT 200-300 cM” IUCTHANHPOBAHHOK BOIWI,
pacTBOpAIOT COAM M JOBOAAT OObEM pacTBopa [0 METKH
AucTwuMpoBannoii  Bomo#i. pH  pacrBopa  mposepsioT
NOTEHIHOMETpHYecKH.  PacTBOp  clledyer  XpaHHT B
xonoaunsHUke Cpok XpaHeHHs 10 3 Mec.

IToaroToBka k paGote pTopHaHOro IeKTpoa

Hosriit dropuaHBIi 31€KTPOA CeAyeT MpeaBapUTEIBHO BHIAEPXKATH NOIPYKEHHBIM B
0,001 M pactBop GTOPHCTOTO HaTpHs B TedyeHME CYTOK. a 3aTeM TIIATENBHO NPOMBITH
OMCTWIMpOBaHHOM Bonoif. Korna paora ¢ 3/1eKTpOXOM MNPOBOAMTCA €XKEAHEBHO, €ro
XpaHsaT, norpy3us B 0,0001 M pactBope ¢ropucroro Hatpus. IIpH UIHTENBHBIX MEpephIBaX
B paboTe JEKTPOI XPAHAT B CYXOM COCTOSHHH.

Xoa onpenesnenus

IMoaroraBnueator « pabore wucmonb3yeMmpiii  pH-METP-MWLIMBOIBTMETp  HIH
HOHOMETp.

1. B crakan BMecTHMOCTBIO 50 cM’ momemaior 20 cM’ aHaTM3upyeMoH BOIHI.
TeMmmeparypa BoAbl HE ZOMKHA OTAHYATHCA OT TEMIEPATYphl CTAHAAPTHBIX PacTBOPOB, O
KOTOPBIM KaIUOPYIOT 3/eKTpoa, Gonee yem Ha +2°C, B MPOTUBHOM cilyyae BOAY ClIENyeT
MOJOTPETs MIH OXIAANTh A0 TpeOyeMmoii TemmnepaTyphl. 3aTeéM NOMEIIAIOT B PacTBOP
MarHMT OT MACHHTHOM MEMAIKH, NpHiuBaioT 10 cM’ alETaTHO-LUMTpaTHOro GydepHoro
pacTBOpa H MOTPYXKalOT B PacTBOP TIIATENbHO NMPOMBITHIE AMCTHLUIHPOBAHHON BOJOH M
aHanu3upyemoii BoxoH GTOpHIHBIA M BCIOMOraTENbHBIA JEKTPOALI, CIEAA 32 TEM, YTOOBI
K MOBEPXHOCTH MEMOpaHbl (TOPHAHOrO IMEKTPOAA HE NPHIMIUIA IY3BIPBKH BO3/yXa.
INepeMewrnBalOT pacTBOp MarHUTHOHM Memankoit ¥ yepe3 3-10 MHH CYMTHIBAIOT BEAMUHHY
pF aHanu3MpyeMoii BOABI, KOTOPYIO [ICPECUHTHIBAIOT B mr/am’.

2. B cTakaH BMeCTUMOCTHIO 50 eM® momemaiot 20 oM’ aHAJIM3NPYEMO BOIBI, BBOIAT
rpagyupoBOYHyi0 npoly ¢ 3apaHee H3BeCTHOH KOHLeHTpaumue# ¢ropuao (mobaBka).
3HaueHue KOHLECHTPALHK 100aBKH B MOJYYEHHOM PAacTBOPE NODKHO HAXOAMTHCSA B TOM XKe
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IOMana3oHe, YTO M KOHUEHTpauus (Topuiaos, omnpeneienHas no m.l. Onpexenenue
KOHLEHTpaLuK GTopuIoB B BoAe ¢ 100aBKOH MpoBoasAT o 1.1.
TocTpoenne Kanuﬁponoqnoro rpaduka

B crakan BvectumocTbio 50 cm® BamBatot 20 cm® 0,01 M paGouero pacTts Jpa (pF=2),
NOMELIAIOT B PacTBOP MArHUT OT MAarHUTHOH Mewankd, npuiuBaoT 10 cM™ aueratHo-
uutpatHoro GydepHOro pacTBopa M U3MEPAIOT YCTaHOBHMBLICECH 3HAYEHHE PABHOBECHOIO
noteHuMasia B MWUIMBOIBTAX MPH MEPEMEIIMBAHHWH PAcCTBOPa MArHUTHOM MELIAIKOI.
[Tocie 3Toro %IeKTpOABI TIIATEABHO HECKOILKO pa3 OTMAIBAIOT B RUCTHIIMPOBAHHOMH Boze,
CyIIAT MPOMOKAHHEM GHIBTPOBaNbHOH GyMaroii M QBaXcabl ONOJACKMBAOT CJIC}I)’K)IIIMM
aHAM3UPYEMBIM C’l‘aH}IapTHHM pactBopoM. B npyro#f crakaH BMecTHMOCThiO S50 cM’
wanusaor 20 cM® 0,001 M (pF =3) paGouero craHaapTHOrO pacTBOpa, MOIPYXaloT B
pacTBop MarHet, mnpwiusaioT 10 o™’ alleTaTHO-UMTpaTHOro Gy¢epHoro pacTBopa,
BKJTIOYAlOT MarHUTHYIO MEWAIKYy M H3MEPAIOT YCTAHOBMBILUEECH 3HAYECHWE MOTEHLHaIa B
MUIIHBONBTAX. Jlaiee aHAIOTHYHBIM CMOCOOOM H3MEPAIOT NMOTEHLMABl IEKTpOAa B
0,0001 M pabouem cranzaptHoM pactBope (pF =4) u B 0,00001 M pactsope (pF = 5). ITpu
BLIMOTHEHHH H3MEPEHHI HEOOXOAMMO CIEANTH 3a TEM, YTOOBI Ha NOBEPXHOCTH MeMOpaHb!
¢$TOpUAHOro 3;1EKTPOJa HE HATUNATH My3BIPEKH BO3IyXa.

ITo pesyabTaTtam H3MepeHHit CTPOAT Kanu6poBouHeit rpaduk B koopanHatax E — pF u
3aMKCHIBAIOT B NIaMATH puGopa.

OGpaGoTka pely1bTaToB

3a OKOHYATC/IBHBIH Ppe3ynbTaT aHATH3a NPUHHUMAIOT CpedHee apHdMeTHUECKOe
pe3yJbTaTOB ABYX NapajlieabHBIX ONpeNeIeHHH.

IorpemiHocTs pe3ynbrara aHaIH3a (A) B MPOLIEHTaX BHYHCIAIOT No popMmyie:

A—C -G, 2%x100;
C

[
rae
C - cpenmee apu(MeTHYECKOe Pe3yNbTaTOB ABYX MAPALICIBHBIX OMpEAeTCHHI
KOHIIEHTpauuH GTopuios B 1o6aBKe, Mr/aM ;
C - neficTBHTENLHAA KOHLIEHTPalMs (PTOPHIOB BO BBEICHHOK 10GaBKe, MI/IM .

3.6. HUTPATHBI

Mertox 0OCHOBAH Ha PEAKIMM HUTPATOB C CANTMIIAIOBOKHCIIBIM HATPUEM B IIPUCYTCTBUM
CepHO# KHCIOTH ¢ 00pa3oBaHHEM COJIH HHTPOCATHLMIOBOM KHC/IOTH, OKPAlIEHHON B
JKEJITHIN LBET.

YyscrBHTENbHOCTL MeTOa 0,1 mr/am’ Hm'pa'moro a3oTa.

B nnanaaoue 3Hauennit 0,01-0, l MI/IM’ HOpPMa MOFPEIIHOCTH COCTaBaseT +25%, 0,1-
3,0 mr/mv’ — £20%, cBaiue 3,0 Mr/am’ — £15%.

Annapartypa. 1. ®orodnekrpokonopumerp (A = 520 Hm).

2. baus BoasHas.
PeakTuBsi. 1. OcHOBHO# CTaHAapTHHI PacTBOP a30THOKHMCHOTO Kamus. 0,7218 1
asotHokucaoro kanua KNO;, x.u., BeicymeHHoro mpu 105+2°C,
pacTBOPAIOT B IMCTHIUIMDOBAHHOH Bojme, nobaBagior 1o
xnopopopMa u noBoaar obsem 0 1am’. 1cM’ pactsopa
comepxHt 0,1 Mr HATpaTHOTO a30Ta.
2. PaGouuil cTaHmapTHBIi pacTBOpP a30THOKMCIOrO Kanhs. 10 o’
OCHOBHOTO  pacTBOpa  pa30aBIfAlOT B MepHOM  konbe
AMCTHWpOBaKHOK Bomo#t no 100 cw’. lem® storo pacrsopa
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CONEPIKHUT 0,01 mr HHMTPAaTHOIO asoTa. IMpumenstor
CBEXEMPUTOTOBJICHHBIH pacTBOp.

3. PactBop  BMHHOKKCIOTO  KayuA- HATpHA. 30r katus-HaTpua
BHHHOKHCJTOTO PaCTBOPAIOT B 70 cM> AHCTHLTMPOBAHHOMN BObI.

4. CaanumnoBokucnbiit  Harpu#t,  0,5%-Helit  pactBop. 0,51
CATMLMIOBO-KHC/IOTO  HATpHUA  pacTBOPAIOT B 100 o™’
AUCTHLIHpOBaHHOH Boabl. TIpUMEHSIOT CBEXENPUTOTOBACHHBIIH
pactBop.

5. Tunpokcun Hatpusa. 10 H. pactBop. 400r rugpoxcmga Hatpus
pacTBOpAIOT B uncrmmupoaauuou BOE M MOCile OXJIKICHUS
JIOBOJAT 06BeM 10 1 aM’.

6. PactBop cepHokucnoro cepebpa. 4,40 r cepHokucnoro cepeGpa
Ag,SO, pacTBOPAIOT B AHMCTISUIMPOBAHHOH BOAE M IOBOIAT B
MepHOH Kkonbe JHCTHLIMPOBaHHOM BOXOM 10 1o’ 1M
pacrBopa npubausurensHo okBuBasenteH | wmr CI7. Pacteop
XpaHAT B CKJIAHKE TEMHOTO CTEKIIa ¢ NpUTepToil mpobKoii.

Xon onpenenenns

Ornpeaenenuio Memaer UBETHOCTL  BOBL,  BIMAHHE KOTOpOH  ycTpaHseTcs
npuGapneuneM K 150 cM® HcCaeqyeMOH BOIB 3 CM’ CYCHEH3HHM FMAPOOKHCH ATIOMHHHA,
npoby TILATEIPHO MEPEMEIIMBAIOT M TOC/IE OTCTAWBAHHS B TEYEHUE HECKOIBKMX MHHYT
0CafoK OT(HILTPOBHIBAIOT, MEPBYIO MOpUMIO (HUIBTPaTa OTOPACHIBAIOT. Taloxe MEMAoT
OMpEAC/ICHHIO XJIOPHIbl B KOHLUEHTPAUMH, NpeBblIatouIei 200 mr/oM’, ux YAQIAIOT
no6aBneHHeM pacTBopa CEpHOKHcIoro cepebpa k 100 oM’ vcciaenyeMoit BoAel B
KONHYECTBE, OJKBHBAJICHTHOM COACPXaHMIO Xjaop-HoHa. Ocalok xmopupa cepebpa
OT¢HIBTPOBBIBAIOT MM ornemuor uexrpudyruponaruem. Taioke MewaloT HUTPHTH B
KOHUeHTpaumu 12 Mr/am’ i Keneso B KOHLeHTpauuu Gonee 0,5 mr/av’. Bausuue xenesa
MOXeT ObITh YcTpaHeHo NoOaBien#eM 8-10 Kanensb pacTBOpa Kajius-HaTpUs BUHHOKHCIOTO
nepex Bunapusauneu BojIb! B (paphopoBoil yallke.

10 cM® MccredyeMoil BOBI MOMELAKOT B tdapboposyio yauky. ITpubasnsior 1 Mn
pacTBOpa CATHLHIOBOKHCIONO HaTpPHA Y BLIMAPUBAIOT Ha BOIAHOH GaHe mocyxa. [locne
OX/JIAXKIACHUA CyXOfl OCTAaTOK YBIAKHAIOT 1cn’ KOHUEHTPUPOBAHHOH CEpHOH KHCJIOTHI,
TWATEBHO paCTupaloT ero CreIAHHOHW mnaiouxoif M ocrasagior Ha 10 muH. 3arem
pobasnsior S5-1 cM® uucmnnuposauﬂon BOABl M KOJNMYECTBEHHO MEPEHOCAT B MEPHYIO
konby BMecTHMOCTBIO S0 e’ Ipubasasior 7 cM® 101 pacTBOpa rMAPOKCHAA HATpHA,
HAOBOIAT O0BEM AHCTHIUIMPOBAHHON BOKON 0 METKU U NepeMewnBaioT. B Teuenue 10 MUH
nocne npubaBieHHs THIOPOKCHIA HAaTpHi OKpacKa He u3Mensercd. (CpaBHeHHe
UHTEHCHMBHOCTH OKPAacKH HCClEXyeMoil npobsl Mpou3BOAAT (OTOMETPUYESCKHM METOMOM,
M3Mepss ONTHUYECKYIO IUIOTHOCTh pacTBopa ¢ GuoneTossiM cBeTodmwibTpoM (A = 520 HM) B
KIOBETaX ¢ ToMMHON pabouero cnos 1-5cm. M3 HaliieHHBIX BeNMYUMH ONTHYECKOH
ILIOTHOCTH BBIYMTAIOT ONTHYECKYIO IUIOTHOCTH HYJIEBOM NMPOGH U Mo KalubGpOBOYHOMY
rpaduKy HaXOJAT COAEPIKAHUE HUTPATOB.

ITocTpoenne kaaubpoBounoro rpapuka

Jas npuromsnemm CTaHJAPTHBIX PACTBOPOB B KOJOPHMETPHUYECKHE 3poGwpm c
orMetkolt Ha 10 oM’ or6upator 0,0; 0,5; 1,0; 2,0; 30 4,0; 6,0 u 10cMm” pabouero
CTaHAAPTHOrO pacTBOpa a30THOKMCIOro Kamusa (1 oM - 0,001 MrN) u goBogAar
AUCTHIMpoBaHHOH 'Bogoi 10 orMeTkn. Conep)kaHue HHTPATHOTO 430Ta B pacTBopax
cootBeTcTBeHHO Oyrer pasuo 0.5; 1,05 2,0; 3,0, 4,0; 6, 0 10,0 Mr/nv’. 3atem pacrBopsl
fepeHocaT B GaphopoBbic YauIKK, MPUGABNAIOT MO 1 CM® PacTBOpa CAIMIMIOBOKHCIOIO
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HATpUs W BHIMApUBAIOT HA BoasHoM GaHe nocyxa. Cyxoit octaTok 06pabGaThIBAOT Tak e,
KaK OMUCaHO MpH aHaause npobbl HccienyeMoif Boabl. OMNTHYECKYIO ILIOTHOCTh
OKpaLIeHHbIX PacTBOPOB H3MEPAIOT MPH MOMOUIK (DOTONEKTPOKOJIOPHMETPA, HCMOMB3Ys
¢uoserosbtii cBeToPUABTP (A = 520HM) H KIOBETHI C TOILMHON paGoyero c;ioa 1-5 cM. M3
[0/Iy4eHHBIX BEIHYUH BBIYUTAIOT ONTHUYECKYIO MIOTHOCTH Hy;1€BOH MpOOBI H pe3yJbTaThHI
HAHOCAT Ha rpaduK.
O6pabortka pezyabTaros

CoaepxaHue HuTpatoB (X) B MI/am’ BBIYMCAAIOT Mo ¢GopMmy:Te (B Mepecyere Ha

HHTpATHbIH a30T}
X=a,
riie a — coaepxaHue HHTPaToB, HailieHHOe No rpaduKy, Mr/am’.

3.7. HATPHTBI

Metoa ocHoBaH Ha cNOCOGHOCTH HHTPHTOB HA30THPOBATH CY/IbOAHUIOBYIO KHCIOTY
¢ 06pa3oBaHUEM KPaCHO-(QHONETOBOrO KpacHTeNd — AWa3OTCOenuHEeHMA ¢ l-HadTwia-
MuHOM. HIHTEHCHBHOCTS OKPACKH, MPONOPLUHOHATBHAA COAEPKAHUIO HUTPHTOB, N3MEPIETCA
Ha GOTOKO;IOpHMETPE NPH ATHHE BOJTHBE 520 HM

Huxuuit mpeaen 06Hapy>xeﬂml 0,003 mr/aM’ uutputos. Tpu CONEP)KAaHUH B BOJE
HuTpUTOB Gonee 0.3 mMr/am’ mpoby creayer pasﬁaan;m,

B nuana3one 3uauenmit 0,005-0,05 Mr/av’ Hopma NorpelHocTH coctasiger £50%,
cebiue 0,05 Mr/am’ - £25%. .

Meualoniee BIHSHUE MYTHOCTH ¥ UBETHOCTH BOABI YCTPAHSAIOT OCBETICHHEM MpoOsl
TUIPOOKUCHIO ATFOMHHUA.

Annapatypa. 1. ®orosnekrpokonopuverp (A = 5200M).

PeakTHBBI. 1. Cranaaptuniii  pactBop NaNO, a) OcwosHoii cmandapmmbiii
pacmsop 1,497 r azoTucrokucnoro natpus NaNOs, B3BELICHHOTO
¢ norpeuiHocTeio. He 6oee 0,0005 r, pacTBopAtOT B MepHOIi ko016
BMECTHMOCTBIO 1 oM B HeGoabiiom KOnuyecTse
,‘IPICTPUIJIHpOBaHHOPI BOJABI K ROBOJAT JTOM BoOf 10 MeTku. B
oM’ pactBopa colepxurca | mr Hatpuros  Pactsop
KOHCEPBHPYIOT J00aBienueM 1 cM® xiopodopMma, Xpausr B
CKIAHKE TEMHOrO CTEKIIa B TEYCHHE HECKOIBKMX MECALEB, €ClH
HeT MOMYTHEHMs, XJIOMbeB, ocaaka. 0) Pabouuii cmandoapmmubiii
pacmeop 1 cM® OCHOBHOIO CTAHIAPTHOTO pAacTBOpa MOMEUAIOT B
MEpHYI0O K010y BMECTHMOCTBIO 1AM’ M [OBOAAT 10 METKH
JIUCTHIIMPOBAHHON BoxoH. B 1 cM® 3T0rO pacTBopa COAEPKHTCH
0,001 yr HHTpHTOB. PacTBOp MPHUMEHSAIOT CBEXEMPHTOTOBIECHHBIM

2. Peaktus I'pucca, pactBop B YKCycHOM kmciaore: 10T cyxoro
peaxTuBa I'pyicca B3BEIEHHOro ¢ MorpewHocThio He Gonee 0,1 T,
pactBopsioT B 100 M1 12%-HOro pacTBopa yKCYCHO# KHCHOTBI.

3. VkcycHas kuciaota, 12%-Hsilt pacteop. 25 cM” seassiofi ykcycHo#l
KHCIIOTHI pa30aBJIsioT AMCTHLTHPOBAHHOM BOOH 10 200 cM’.

4. Tunpokcua amoMuHus, cycnessus. 1251  amoMo-Kanuesbix
keactios  AIK(S0O,),x12H,0, nsnemenuux C MOTPEUIHOCTBIO HE
Goree 0.5r, pactsopsior B 1 am° nncrmmupoaaﬂﬂoﬁ BO/JIEI,
HarpeBaioT 10 60°C M NOCTENEHHO MpPUGAaRIMOT 55 cM> 25%-HOro
pacTBOpa aMMHaKa NpPH MOCTOAHHOM nepememuBaHuu. [locie
OTCTaUBaHUA OCANOK MEPEHOCAT B GOMBIIOH CTaKaH W NPOMbBIBAIOT
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JeKaHTalyed cHayana [QHCTHAAMPOBaHHOR BoOJOH, a 3aTeM
Oe3aMMHaYHO AUCTUUTMPOBAaHHOM BOAOH [0 OTCYTCTBHA PeaKLUH
Ha aMMHaK.

Xox onpenenenns

My THas WK UBETHAS (TIPU LIBETHOCTH BhiLlE 20°) BOJa MEPER aHATH3IOM MOABEPracTcs

Koal}nﬂuuu [HAPOOKHCHIO ATIOMHHHA: Ha 250-300 cM® ucciieayeMoit Boabl NpHGaBaioT 2-

CM~ CYCMEH3MK CUAPOKCHAA ATIOMHHHS, BCTPAXMBAIOT, MOC/IE OCBETICHHA OTOMpAOT
npo3payHeiii caoft Ana aHanusza IIpM HeoGXOaMMOCTH BOXY C KOAryISHTOM QWIBTPYIOT
depes 0€330/bHbIA  QUIBTP «CHHAA JIEHTa». Ipe]BApUTENLHO TPOMBITHIA ropsayei
6esaMMHayHOR BOZON [0 OTCYTCTBUA B (uabTparte HoHoB amMonus. [Ipu GpuasTpoBaHuK
npoGsi nepBbie MOpUKH (HHILTPaTa 0TOPaCKIBAIOT.

K 50cM’ ucciemyemoif wim ocBeTneHHOM npoGhi (WIM K MeHbuleMy oObemy,
cozepatiemy He Gonee 0,3 Mr HHTPUTOB, pa3baBicHHOMY AUCTWLIMPOBAHHOHW BOJOH IO
50 cM®), npubasasioT 2 cm3 pacTBopa peaktura ['pucca, nepememmnaior. Yepes 40 MuH.
(w1 yepe3 10 viMH. nipu MOMEUIEHHH poOb! B BOAAHYIO GaHio npu TeMneparype 50-60°C)
(OTOMETPHPYIOT MpH AJAHHE BOJMIHBI 520 HM MO OTHOLICHHMIO K pAacTBOPY CpaBHEHHs
(aucTusUIMpOBaHHOI Bosie, B KOTOPYIO N00aBiieH peakTus [ pucca).

MaccoByto KOHLEHTPALHIO HUTPHTOB HAaXOAAT N0 KaIMOPOBOYHOMY rpaduky

TocTpoenne Kanuﬁposo-lﬂoro rpaguka

B Mepﬂme Kkon6s1 BMecTHMOCTBIO 50 cM” BHOCAT 0, 0,15 0.2; 0,5: 1,0, 2,0 5.0; 10, 0;
15.0 cM’ pabouero cTaHIAPTHOro PacTBOpa M I0BOIAT OGBHEM 110 METKH AMCTHILTUPOBAHHOI
BOZOI. I'Ion)n{axo'r pactBopsl ¢ cogepxanuem 0, 0.002; 0.004; 0.01; 0,02; 0,04, 0,10; 0,20,
0.30 mr/am’ HHUTpUTOB. /lanee NpoBOAAT aHAIH3 H YOTOMETPHUPYIOT, KaK MPU HCCAEA0BaHHH
npobBL.

[lo nosyyeHHBIM pe3yabTaTaM CTPOAT KATUOPOBOUHBIM rgadmx, OTKJIabIBas M0 OCH
abcumcc  MaccoBble KOHLEHTpaLMM HUTIPHTOB B  MI/AM', a MO OCH OpIMHAT
COOTBETCTBYIOUIME HM 3HAYCHHA ONTUYECKOH fIoTHOCTH. [paduk mokeH OBITH
TIPAVONHHEAHBIM

O6pagoTka pezyanaToa
Macconyto KoHUeHTpauuto HUTpuToB (X) B MI/IM’ BLIYHCIISIOT 1O dopuyae:
x = &% 50 .
\%

rae

a — MaccoBas KOHUEHTPALMS, HalileHHas 110 KatuGposouHomy rpaduky. Mr/am’ NO;

V — 06neM npobel, B3ATOM 115 aHAIU3a, em’,

50 — o6beM cTaHapTHOrO pacTBOpa, o’

3a OKOH4aTeNAbHBI pe3yAbTaT aHaNM3a MPUHUMAIOT CpelHee apudMeTHiecKoe
Pe3yNbTATOB [BYX [ApaiI€/IbHbIX ONpeICTIeHUM, AOMYCKAeMble PaCXOKACHHA MEXKIY
KOTOPBIMHM He 10;DKHBI npeBblwats 10%

3.8. CEPOBOIOPOJ

MeTox OcHOBaH Ha peakuud Cymb(MA-HOHOB M CEPOBOXOPOAA B KUCION cpeie ¢
N, N'-auMmeTwii-n—peHUICHAMaMHHOM ¢ 00pa3oBaHWEM  MPOMEXYTOYHOrO  CEpo-
COJEpPKALIETO COSAMHEHHA, KOTOPOE MEepeXOmuT B JMEHKOGOpMY METHICHOBOTO CHUHETO, a
3aTEM OKHMCIIAETCA A0 METHJIEHOBOIO CHHETO.

PeaxTnBsl 1060BIAIOT B aHATIM3HPYEMYIO BOAY Ha MecTe oT0opa Mpob Bo H3GexaHHe
NOTEPb.
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I'napoxapGoHaThi B YCJIOBHAX METOa OMPEAENCHUS BbLIEAOT AHOKCHI YIJIEPOAa,
KOTOpBI MOXET yB/eub W cepoBogopod. Bo n3bexanue morepe OCTOpOXKHO R0GaBaAsiOT
peakTHB Tak, 4ToOb OH obpasoBan ¢ npoboit nBa cmod. Konby 3akpeiBaroT mpoGkoil u
s36arThiBaroT 30 €, 3a ITO BPEMA CEPOBOIOPOI CBA3BIBACTCA MOIHOCTBIO, @ HHOKCH[
YI;1€poa BhIAETICTCA NPH OTKPHIBAHUH.

l'[pe;xen obuapyxenus 0,005 wr/am® HopMa norpemsoct B amanasose 0,025-
0.5 mr/av’ cocrapnser £50%, 0.5-2,0 mr/av’ — £15%.

Annaparypa.

Peaktussi.
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1

1
2

®@otornekTpoko;iopuMeTp (A = 670 Hm)

. BuaucTunnupoBasHas B0a POKHIIAYCHHAA.

Pacmo? conu xenesa (III). B mepHoit ko:10e BMECTHMOCTBIO
100 cM” pactBopsioT ST cynntara xcene3a am - aMMOHml
NH,Fe(SO,),% 12H,0, nobasastor 1 v’ H,SO4 un. 1,84 r/eM’ u
pa3baBisoT 00BeM 40 METKH GUAHCTHILTHPOBaHHOH BOAOI.

. PactBo N, N'-aumerun-n-peHuneHgtammya B 400 o™’
Y

GHAMCTIILTHPOBAHHOM BOAbI PacTBOPAOT 5 r ruapoxtopusa N, N'-
AUMETHA-N-PeHWICHAHAMUHA (CH3)-NC¢H;NH,x2HCI n
NEpEHOCAT PacTBOP B MEPHYIO Konby BVECTHMOCTEIO 1 am*
ITpusauBaoT Tyaa npu Hel’lpcpblBHO\A oxnaxcieHun 400 cM® cepHoi
kucaotet ma. 1,84 r/em’. Ecam Bmecro rmapoxiopuma N, N'-
JAUMETHI-TT-(pEHUICHINaMHUHA TMPUMEHAIOT ero OCHOBaHHE, TO
B3BemmBaroT 3,31 M pacTeopsmoT B 50 cM® 1 H. pactsopa HCL
3ateM B 100 cM’ GHIMCTHATMPOBAHHON BOLBI pacTBopsiior 10T
cynsbavunoBoit  kuciorel HyNxSO;H Bropo#t pactsop npm
OXJIKICHHH BIMBAIOT B MEPBBIT M, KOTraa CMECh OCTHIHET [0
KOMHATHOH TeMmeparypsl, pa30aBislOT OHAMCTUIUIHPOBAHHOM
Boxo# 10 | aM

Hog, 0.01 u. pactop.

. CMmech kucaor: 400 cM® Boapr, 50 oM’ H,S0O; na. 1.84 r/eM® u

50 cM® H3PO, . 1.87 rien’.

. Tuocyansgar Harpus., 0,01 H pacTBOp.

Kpaxmaii. 0.5% pactBop.

. CtanJapTHbIE pacTBOPHI CYTbQUIOB.

a) OCHOGHOIL pacmeop, TOTOBAT H3 KPYMHBIX KPHCTALIOB cy.1bhuia
Hatpust Na,Sx9H,0 ksanuduxauuu x.u. Jiig yiaieHus creios

,Cynb(aToB ¢ MOBEPXHOCTH KPUCTALIOB MX Meped B3BEIUMBAHHEM

OBICTPO OMONACKHUBAIOT OHIANCTHILIMPOBAHHON BOJON M OTKUMAIOT
b6 rpoBanbHOIN Oymaroii. Pacteopstot B 500 e’
npokunaueHHo#t SuancTuuposanHo# Boxsl 150 mr Na,S <9H,0,
4To CooTBETCTBYET ~ 20 Mr H,S. PactBop Heyctoiuus, ero Haio
HCMOJIb30BaTh B ACHb NPUroToBieHusA. KoHueHTpauuio cynsdui-
HOHOB  OMnpejeisior  00beMHBIM cnoco6ow Jna ostoro B
xonnqecxylo konby Hammeaior 25 cM® 0,01 n. Hoaga, a 3areM —
50 oM [PUTOTOBJEHHOro pacTBopa cyiasdpuaa. [loakucasior
R0GaBlieHHEM 5 CM’ CMECH KHCIOT (peakTuB No5) M JalOT IOCTOATH
SmuH. B TemHote. HM36miTok #ona orrurposeiBator 0,01 H.
pacTBOpoM THOCY/IbGaTa c no0aBIeHHEM B Ka4eCcTBE MHIMKATOpA
1 M1 0,5% Kkpaxmana; 1 M’ 0,01 H. #oa, BCTYNHBILETO B PEAKIIHIO
¢ cynbdugamu, coorBerctyeT 0,1704 mr H,S



6) pabouuii pacmeop, 06BEM OCHOBHOTO PacTBOpa, COAEPKALIEro
2Mr ceposonopoma, BiMBaT B 900 cM’  MPOKAMAYEHHOM
6mmcmnnnposannou BOAb M pa3baBisior Toll ke BoAoH 1o
1 2. ot pacTBoOp MpUroaeH ais pabotsl B TeueHue 1 4. MoxHo
NpUroToBUTEL 60see ycTOHUMBLIA paGoumii cranaapTHLIHR pacTnop
Jlia  3toro pacTeopaloT Sr auerata umeka B 500 oM’
TIPOKUMAYEHHON OUAMCTHAAMPOBAHHOH BOZBI U  NPHOABIAOT
HECKOJIBKO Kaneib | H. chycuoﬁ KHCIOTBI, YTOOBI pacTBoOp ObL1
npo3pauHsiM. B 350 cM” mpokunsueHHOH OHUAMCTHIUIHPOBAHHOM
Bomb! pacTBopsmoT 150 Mr kenatnna. B mepHoii konGe ma 1 am’
pacTBOpHI alleTaTa LIMHKA M JKENaTHHA CMELIMBAIOT, MPUINBAIOT
Takod o0OBEM OCHOBHOrO CTaHAAPTHOrO pacTBopa cyianuna
HaTpHs, KOTOpbiif cooTBeTcTByeT coaepxanmo 2wmr H,S, u
pas6asnsior mo 1 am’ OpOKUNSYeHHONR OUAMCTWLIHPOBaHHOMN
BOJIOH. XpaHAT 3TOT PacTBOP B CKIAHKE TEMHOTO CTEKIa, Mepen
ynoTpebaeHHeEM WHTEHCHBHO B36ai1ThIBalOT. PacTBOp XpaHuTCa A0
20 nneif, 1 cm® pacrsopa cootsetcTByeT 2 MKr H,S.
Xon onpeneneHus
Aﬂanmug)yewyro BOQY Ha Mecte oTOOpa MpOOBI BIMBAIOT B CKIAHKY BMECTHMOCTBIO
okoio 100 cM™ mocpeacTBoM cudoHa, OMyIHEHHOIO 10 AHa. Boay npomyckawT uepes
CKJIAHKYy /Ui BBITECHEHMS U3 Hee BO3AyXa M TMEPBBIX MNOpuMii Boxsl, obe1HeHHOM
CEpPOBOIOPOJOM BCIEACTBME €€ KOHTAaKTa C BO3TyxoM Cpasy Mocie 3TOro OCTOPONKHO
BBIHHMMAIOT CH(OH, HE MpEKpamias CJIMBa BORBI, 9T00HI B ,CRIRHKY He riomal BO3IYX, "
BHOCAT B Hee 2,5 cM’ pacTsopa (peaktua Ne3) um 2,5 cM® pacteopa comu senesa (IID).
IMuneTKy mpH 3TOM MOTPYAIOT 10 IHA CIUIAHKH M 3aTEM MO Mepe BBUIHBAHWA MOLHHMAIOT
BBepX. [locie BHeCEHHs PeaKTHBOB CKIIAHKY 3aKPHIBAIOT MPOGKOM. COAEPKIMOE TLIATENRHO
TIEpEMELIHBAIOT PE3KMM MePEBEPTHIBAHUEM U IOMEILAIOT B TEeMHOTY. Peakims 3aBepuiaercs
gyepes 30 MHMH., OKpacKa yCTOH4YHBa B TEYEHHE HECKOABKMX CYTOK. OKpallleHHBIH pacTBOp
¢GOTOMETPUPYIOT INpU KpacHOM cBeTopuiabTpe (A =670 HM) B KIOBETaX € TOJIHHHOHN
ONTHYECKOro ¢108 3-5CM MO OTHOWEHWK K IHUCTILIMPOBAHHON BOJE, B KOTOPYIO
nobaBneHsl Te ke peakTHBBl. CyMMapHOe colepikaHue cynbGHIOB, I'MIPOCYTbGHIOB H
cepoeonopoaa (Mkr H,S) Haxoaat no kanuGpoBouHoMy rpadHky.
IocTpoenne xanGposounoro rpaqmlca
B KOII5]>I BMecTMOCTBIO 105 cm® 1 MeTko# Ha 100 eM® BauBatot 0; 0,5: 2.5, 5,0; 10,0;
25.0; 50,0 cm® paGovuero CTAHAapTHOrO PacTBOPa, YTO COOTBETCTBYET coxepkanuio 0; 1; 5;
10; 20; 50; 100 mxr H,S. Pas6apnsior 0o6beM N0 MeTKH RUCTHUIMPOBAHHOH BOIO#M M
aHAIHM3UPYIOT, KaK yKa3aHO A aHanu3a mpoOei. CTpoAT KaauGpoBouHH rpaduk B
KOOpAHHATAX «OIMTHYECKAs IUIOTHOCTEY — «colepaHue cyapdpuaos (MKr HyS».
O6paboTka pesyabTaros
CyMMapHY10 KOHLIEHTpaUHIO Cyab(pumoB, ruapocysuaoB ¥ cepoBoIOpoaa (mr/am’)
PacCUMTHIBAIOT MO (opMyJie:

rae

a — CyMMapHO€ coJepXXaHue, HaitieHHoe no kanubposouromy rpaduky, Mkr H,S;
— obpeM CIAHKH, B KoTOpYIO oTOMpanack npoba, cM';

V3 — 06beM NPHOARTCHHBIX PEAKTHBOB, CM.
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3.9. CHWIHMKATDBI (KPEMHEKHCJIOTA)

Metox ocHoBaH Ha B3aMMOACHCTBHH KPEMHEKHCIOTHI C MOAM6IaTOM aMMOHHA B
KHCJI0#i cpejle ¢ 00pa3oBaHUEM XKENTOH KpeMHEMOIHO1EHOBO# reTeponoinKUCIOTHI.

OnTuyeckyro  TUJIOTHOCTb  PAacTBOPOB  TETEPONMOIMKUCIOTHL  OMpPEACIAIOT  NpH
A=410um JluxeliHad 3aBHCHUMOCTH MEXKIY ONTHYECKOH [UIOTHOCTBIO PacTBopos K
KOHLICHTpaLMEH KPEMHEKUCAOTH!I COXpAHsIEeTCH B npez[enax ot 0 10 15 Mr Si/an’.

OnpeaeneHnio MelwawoT BOCCTAHOBHTETH (Fe’  1p). Jaomue CHHIOK OKPacKy,
tocdarbl, GTOPHIBL, @ TaKKE HOHBI Fe** 8 KOHUEHTpauuax ceeimie 20 Mr/n. Mewatoiuee
Bamsnne Fe’' yCTpaHMOT 100aBACHMEM HECKOIbKMX KPHCTALIHKOB HAJCEPHOKHCIIOro
avMouud. [lna ycTpavenus siusHus docdaroB 106apIfIOT pacTBOPHI IABENEBOH WM
BUHHOU KHCIOTBL.

CepoBoftopoa ¥ CynAbOUAB YAAIAOT MOAKMCICHHEM W NPOXYBaHWEM TMpPoObI BOIBI
Bo3gyxoM. [lns yaaneHns ¢ropuaoB HCHOIB3YIOT GOPHYIO KHCIOTY, 00bIyHO nobaBnsa 20-
KpaTHbiii ee H30bITOK.

Brusinue UBETHOCTH U MYTHOCTH YYHTBIBAIOT MyTeM KOMIEHCHPOBAHHMSA OKPAaCKH BO
BpEMS  KOJIOPUMETPHPOBaHUA (A8 ITOr0 [POBOAAT H3IMEPECHHE ONTHUYECKOH ILIOTHOCTYH
¢doHa Hccaenyemoil Boabl Oe3 100ABICHMA PEAKTHBOB M MOCAEJHIOI BBIYHMTAIOT W3
ONTHYECKOMN TLIOTHOCTH 1IPOGHI).

B zmanasone sxauenuit 0,01-0.3 MC/IM’ HOpMa [OFPELIHOCTH cocTaBseT £50%, 0,3-
1,0 Mr/av’ - d:25%, cabiwe 1,0 Mr/am’ — £15%.

Annaparypa 1. CnextpodoTomerp wiu dotonekrpoxonopumerp (A = 410 Hm).

PeakTussl. 1. Pacteop monubmara ammonusa (NH;)¢Mo;0,4<4H,0. 5.0t

MoaubaaTa aMMOHHSA PacTBODPSIOT B nﬂcnumnponaﬂﬂon BOfIE U
JoBogaT o0beM pacTBopa B MepHoH konbe o 100 cM®. Pactrop
yCTOMYMB B TeueHHe JeciATH aHeil Pacrsop cnegyer XpaHUTH B
NOJIMATHIIEHOBOM CICISHKE.

2. PacTBOp CcO.14HOM KHCIOTHL 42 CM’ KOHLEHTPHPOBAHHOM COMAHOI
KHCJIOTH  pa30aBifioT AUCTHILIMpOBaHHOH Boaoit Jgo 100 e’
PactBop cresyer XpaHUTE B MONMITHIECHOBOH CIJIAHKE.

3 PactBOp BHHHOM KMCIOTH. 10T BHHHOH KHCIOTBI PacTBOPAIOT B
HeOOoNbILIOM  KOJIHYECTBE ancmnnupoaaﬂﬂon BOABl U 00ObeM
pactTBopa [OBOJAT B MepHo# konbe xo 100 eM’. BMecTo BMHHOM
KHCTOTBI MOXeT GBITH UCIOIB30BaHA WIABEIEBas KUCIOTa.

4. CTanJapTHBIE pacTBOPbI KDEMHUS.

a) ocnoenoii pacmeop, 100 Mr SiO; crnaBnsT B IUIATHHOBOM
turiae ¢ 3r cMecu Gessoanoi#t coasl Na,CO; u Gypst Na;B,;0,,
B3AThIX B cooTHoweHuH 2'1, npu 900°C B Teuenue 15-20 MuH 10
nonyyeHus npospadqHoro cruiasa. [locie oxidaxiaenus cruias
3a/MBAIOT ropAueH JMCTWLIMPOBAHHON BOJOH M KOAHYECTBEHHO
HEPEHOCAT pPacTBOP B  IOJM3THICHOBBIH CTaKaH. Joausator
ropsyed AUCTH/IAHMPOBAHHON BO}.]BI a0 100 cM® u octaBnsmoT Ha
HOYB, 3aTeM no0asmsior 100 cM’ consHoi kucnorsi HCI (1:3) u
NIEPEMELIHBAIOT. PacTBOp mepeHOCAT B MEpHYIO KOAGY €MKOCTBIO
500 cM’ M JONMBAKT 10 METKH JVCTWLIMPOBAHHOH BOROM.
PacrBop ycrToiiunB B TeyeHHE Tpex JieT. PacTBop clemyeT XpaHUTE
B MOJIM3TUIICHOBOM IOCY JIe.
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6) pa6ouuii pacmeop, 20 Mr Si/nim’. 50 M1 ocHOBHOTO pacTBopa
pa3baBisIOT JUCTH/LUTMPOBAaHHO# BOIOH B MepHO# K016e eMKOCTBIO
250 ™. PacTBop cienyer XpaHHTb B MONMITHICHOBOH MoOCy €.
MocTpoenne kanuGpoBouHOro rpaduka

Jlas noctpoeHns KanuGpoBOYHOM KpHBOI B MEPHBIE KONOBI €MKOCTBIO 25 o™’
npusmBatot 0,00; 1,25, 2,50; 5.0, 10,0, 15,0, 20,0 cv® paGouero pacTBopa U ZOBOAAT 06bEM
A0 METKM IMCTUANUposaHHON BomoH KoOHUEHTpaunu >THX pacTBOPOB COOTBETCTBEHHO
pasubt 0. 1, 2. 4, 8. 12, 16 Mr Si/nv’. [TpoBOAAT onpeneneHne, KaKk OMUCAHO HHXKE.
OnTUYECKYIO MIOTHOCTH PACTBOPOB H3MEPSIOT 1O OTHOLICHHIO K AHCTHLIHPOBAHHOM BOIE.
CTpoAar KajiubpoBOUHYIO KPUBYIO, OTKIIA[bIBasd Ha OCH abCLMCC KOHLICHTPAlHIO KPEMHHS B
Mr Si/AM°, Ha OCH OpAMHAT — ONTHYECKYIO TIOTHOCTD

Xoa onpeaenenns

25 cM® (MM MeHbIMiE 0GBEM, JOBEACHHBIH 10 25 CM JUCTWUIHPOBAHHON BONOM)
uccnenyemoﬁ BOBI MOMEIIAIOT B KONGY eMKkocTso 100 cM’, l'lpPlJ'IPIBaJOT 1cv’ pacTeopa
HC, 2,5 cM’ MouGata aMMoHus yepe3 10 MuH 106aBIOT 2,5 CM® pacTBOpa BHHHOM
KACIOTE. CMeCh NEpeMewnBaloT U CHycTA 15 MHH H3MEPAIOT ONTHYECKYIO ILIOTHOCTD
pacTBopa Ha cnekTpogotromerpe (A =410HM) nnn doroanekTpoMerpe (brHoneToBBIH
cBETO(MIBTP) B KIOBETaX € TONIUMHOM COA | CM B CpaBHEHUH C AMCTHILTHPOBAHHOMN
Bogol [IpM HM3KMX KOHLSHTDAUHMAX KpeMHekHcaoTel (0,5-5 Mr Si/am’) neecoobpasHo
HCHO/Ib30BaTh KIOBETBI € TOJMIIMHON -C108 ScM (B 3TOM clmy4ae MOpH MOCTPOCHHH
Kanu6pPOBOYHON KPHBOH AODKHBI OBITH TAIOKe WCIONB30BAHBI KIOBETHI C TOMMUHHON Ci0s
5 cm).

OIHOBpPEMEHHO MPOBOAAT OMpPE;Ie/IEHHE ONTHUECKOH [UIOTHOCTH HcciIexyeMoit npoOhl
Boabl 6e3 nobaBieHus peakTHBOB. B cryyae HeobxoaumoctH (ocoGeHHO mpu aHaiu3e
cabOOKpAIIEHHBIX ¥ MYTHBIX BOX) MOCJIEAHIOI BBIYMTAIOT U3 OMTHYECKOH MIOTHOCTH
poOsl

Coepxanne KPeMHEKUCTOTHI B M Si/IM° HAXOJIAT 110 KATHGPOBOUHOK KPHBOH.

OG6paborka pe3yabTaTos
Coaepxanue KpeMHEKUCIOTHI (X) B Mr Si/am’ HaxoaT MO dopmyne:
X =axn,

rae

a — KOHLICHTPALIKS KPEMHHUS, HallIeHHas N0 KaTHGPOBOUHOM KPUBOH, B MT Si/zM’;

n — creneHb pa3baBiIeHUs HCXOIHOMN Mpo6El BOIBL.

3.10. )KXEJE30

Onpegesienne codepkaHHA ABYXBAJIEHTHOr0 (3aKHCHOTO) 2KeJie3a
Meron ocHoBaH Ha oGpasoBaHuu B oGnactu pH 3-9 KOMIUIEKCHOTO COeqUHEHHUS
HOHOB IBYXBAJIEHTHOTO Xkelie3a ¢ 0-heHAHTPOIUHOM ¢ 00pa30BAHHEM OpPAHKEBO-KPACHOro
OKpaimmnBaHus VHTEHCHBHOCTB OKPACcKH MpOMOpLHOHaIbHa KoHUueHTpauuy xkenesa (I1).
Anmaparypa. | ®otosnekrpokonopumerp (A = 490 Hm).
PeakTusbl 1. O-denantponun, 0,1% pacteop. B 100 o’ IUCTUILIHPOBAHHOK
BOAbl, MOJKMCACHHOR 2-3 KalUIAMH  XJOPHUCTOBOAOPOAHOH
kucmorel (HCI konu.) pacrBopstor 0,1 r. MoHOoruapara o-
¢enantponuna (C,HgN, XHZO)
2. Ammuak  ~10%. 30cm’ ammmaka  pasGasure 60 oM’
JUCTHIUTHPOBAHHOM BOJIBI.
3. AueratHeifi  Gydepumii  pacteop pH3,54. B 150 M’
JUCTWUIHPOBaHHO# BOAb pacTBOpMOT 250 r auerata aMMOHHSA
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(CH;COOHNHy), no6anmuo1' 70 cm® neaauol YKCYCHOM KHMCIOTBI
H JI0BOJAT 06BeM 10 1 am’ JMCTHWUIHPOBAHHOM BOOIA.
4. CranpapTHbli pacTBOp iene3a (TOTOBHTCA KaK CTaHIApPTHBIN
pactBop xene3a (III).
Xoa onpeneeHus
M3 TiwaTe/bHO mepeMelanHol mpobsl oTGMpaloT 20 cM’. M MOMEIAIOT B MEpPHYIO
konby Ha 50 o, koppextupyeM pH pactBopa o 3HaueHus 4,5-5, KOHTpOIHpYs mNo
YHUBEpPCA/IbHOH MHHHKaTopHOﬁ 6ymare, 3atem BBoaaT | Mn 0,1% o-deHantponuHa, uepes
5 MuH 106aBastoT 2 M’ auetatHoro Gy(depHOro pacTBOpa U AOBOJAT OOGBEM IO METKH
AucTuLIMpoBaHHo# Boaoit Ilocne aoGaBiaeHHA Kaua0ro peakTuBa Mpody MepeMeluBaIOT.
Yepes 15 MHUHYT (OTOMETPUPYIOT NpH CHHe-3eneHoM cBeToduanstpe (A =490 Hm) B
KIOBETaX C TOJILHHOM ONTHYECKOro C/I0% 5 CM MO OTHOHICHHIO K AMCTH/LIUPOBAaHHOMN BOIE,
o6pabotanHo# Kak npoba.
CoaepixaHHe RBYXBAICHTHOTO ene3a (MKI) HaXoAAT N0 KaTuOpoBoYHOMY rpaduxy.
ITocTpoenue xa.rm6pono=|noro rpaduka
B psix MepHbiX ko6 06bemoM 50 cm® BHocaT 0 — 0.5 — 1 — 3 — 5 — 10 Ma paGoyero
CTaHZApTHOrO PacTBOPa, YTO COOTBETCTBYeT coaepwanmo 0 — 2.5 — 5 — 15 — 25 mkr.
Jlosoaat o6beM 10 25-30 M’ IUCTWITMPOBAHHOH  BOAOM 4 MpPOBOJAT aHAIN3, Kak
HCCIIEAYEMO#l BOBL
Kanu6poBouHhlii rpaduk cTpoST B KOOpAMHATAX ONMTHYESCKAA IIOTHOCTb-COICPIKAHUE
xesesa (MKr).
OG6paborka pelyabTaToR
Konuenrpauuto xenesa (II) (Mr/aM’) paccuuThIBaioT 1o dopmyJe:
=2
=5
rie
a - collepxKaHue xene3a, HalIeHHOE [0 KaTHGPOBOYHOMY rpadHKy, MKT;
V - o6BeM npo6bl, B3ATOH Ha aHAIU3, oM’
OnpeaeJienne coaepkaHHA 00u1ero xeJiesa
Meton ocHoBaH Ha B3aMMOIEHCTBHM HOHOB JKele3a B IIENOYHOH cpeae ¢
Cy-1b(pOCATHLHIOBOA KHMCIOTOM C 00pa3oBaHueM OKPAUIEHHOr0 B JKenThii  UBeT
KOMIUTEKCHOrO coeAuHeHHA. WHTEHCHBHOCTh OKpacKd MpPONOPLUOHAIBHA COAEPIKAHMIO
Kenesa.
Ipenen obuapyxenus 0,1 Mr/ e
IpoBeneHuo aHannaa MELIAIOT Medb NpH KOHUEHTpauum Gonee 0.25 Mr/aM’ u
amoMHHHI Gosee 2 MI/aM’.
B nuanaaoﬂe 3navenni 0,001 001 mr/aM’ Hopma norpeumocm coctasiser £50%;
0.01-1,0 mr/am’ - +20%; 1,0-5,0 Mr/am’ — +15%:; criwe 5,0 Mr/am’ — +5%
Annapatypa. 1. ®oroanexrpokosopumetp (A = 400-430 Hm).
PeakTHuBbI. 1. Cynsdocanuuuiobas KHCJI0Ta, 20% pacmop 20r
cyns(ocaniLnI0BOH KHCIOTH pacTBopsA0T B 100 oM’ IucTHIIATA.
2. Xnopun ammonusa (NH,Cl), 2 H. pactBop. Pacteopsior 107r
NH,Cl B MepHo#t konbe BMeCTUMOCTBIO | M B HeOONbLIOM
KOUYECTBEe NUCTH/LUIMPOBAHHOH BOJBI W JOBOIAT JTOMH ke BOAO#
0o0beM 10 METKH.
3. AmMuak, =10% pacteop. 30 cM’ ammuaxa pasbaensior 60 oM’
JHUCTHILUIMPOBAaHHOMR BOMBI.
4. CranaapTHHI{ pacTBOp JKene3a:
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a) ocHoenoli pacmeop: pacTBopsioT 0,8636 r xene30aMMOHHIMHBIX
kBacuos ([(NH;),Fe(SO4)]x12H,0 8 HCGOJ‘IL[HOM KONMHYeCTBE
JUCTHJIMPOBAHHON BOIbI B MEPHOW Kon6e Ha | am’, JoGaBisioT
2cM’ consHoOlM KMCAOTHI (1. 1,19 F/].]M) MocJie  4Yero OGLCM
IOBOJAT 10 METKH [OUCTH.LIMpoBaHHOH Bogoit. B 1cm’
coaepxurcs 0,1 Mrxenesa;

6) padouuii pacmeop: roToBaT pasbaBieHKeM OCHOBHOTO B 20 pa3
B 1 eM” cogepxutes 0.005 Mr kesesa.

Xon onpeaenexun

I'[pn MaccoBOii KOHIUEHTpaluu obuero xeresa He Gosee 2,00 Mr/am’® oT6upaor
50 eM® HcenexyeMolt Bodsl (npu 6onbiIofl MaccoBOH KOHUEHTpauUMM Jkeje3a poby
pazbaBsioT zmcmmmpoaaﬂﬂou BOJOW) ¥ MOMEWANT B KOHMYECKYIO KOOy
Bmecmmocnxo 100 e’ Ecnu npoGa mpu oT6ope He KOHCEPBHPOBATACH KHCIOTOM, TO K
50 cM® go6asasmior 0,20 cM® COMAHOM KMCIOTHI rmorﬂocn,;o 1,19 r/em’. TIpoby Boamt
HarpeBaloT 10 KMMEHMA M YNapuBaloT 10 obbema 35-40 cm® PacTop oXiakaaloT A0
KOMHATHOM TeMmepaTypsl, I[EpEHOCAT B MepHyl koi0y BMecTHMocTBiO 50 oM’
OMONaCKMBAIOT 2-3 pa3a | cM’ JHCTHILTMPOBAHHOW BOIOM, C/MBast 3TH nopuun B Ty XKe
MepHyro Koy 3aTeM K MNOMy4eHHOMY pacTBOPY npu6aBﬂﬂ10T 1,00 o™’ XIOpHCTOTO
ammonms, 1,00 cM’  cymedocanuumnosod  kuciote, 1,00 cM’  pacteopa  ammuaka
(TIaTe bHO TepeMellBas moclie JobaBiecHMs KaxIoro peaktusa. [0 MHAMKaTOpHOM
Oymare onpeaenstoT 3uaucHue pH pacteopa, koTopoe aokHO ObiTh > 3. Ecin pH menee 9,
To npubaBisioT ewie 1-2 karnu pacrsopa aymuaka (1:1) o pH>9.

OO6bem pacTBOpa B MEpHOMl Koia6e ZOBOAAT 10 METKM AMCTWUIMPOBAaHHOH BOJOH,
OCTaB/SIOT CTOATH 5 MHH ANA pa3BUTUA OKpacky I3MepAIOT onTMyeckylo MAOTHOCTH
OKpalICHHBIX PAcTBOPOB, HCMONB3ys (uoneTosnlli cBeTopuabTp (A = 400-430 HM) u
KIOBETBl C TOJLIMHON ONTHYECKOrO CA0f 2, 3 HAM 5CM, N0 OTHOWEHWO K 50 cM’
IUCTW/LIMPOBAHHON BOINBI, B KOTOPYK HAo0aBleHBI Te K€ peakTHBHl. MaccoByio
KOHLEHTPALHIO 00LIer0 JKes1e3a HAXOAAT No KaNHOpOBOYHOMY TPadHKY.

Kann6posounstii rpaduk

HAna noctpoeHus KaauOpoBO4HOro rpaduka B psl MEPHbBIX KOJO BMECTHMOCTBIO
50 cM’rmanmmsaror 0,0, 1,0, 2,0. 5,0, 10.0: 15,0; 20,0 cM ° padoucro CTaHIapTHOrO PacTBOpa,
JOBONAT 0 METKH IUCTWUIMPOBAHHOH BOJOHW, MEepPeMEUIMBAIOT M AHATH3HPYIOT, Kak
uccneayemyio  Boay. IloayyaioT 1nKaly —pacTBOPOB, COOTBETCTBYIOUIMX —MAcCOBBIM
KOHLeHTpaumaM xkene3a 0,0; 0,1, 0.2; 0,5; 1,0; 1,5; 2,0 mr/am”.

Crpost kaiuOpoBouHEI rpadHK, OTKIagelBags 0O ocu alCIHCC MacCOBYIO
KOHLEHTPALMIO JKEJI€3a, a MO OCH OPJMHAT — COOTBCTCTBYIOLME 3HAYEHHS ONTHYCCKON
wiotHocTH. [loctpoetne kanuOpoBOYHOro rpapHMka MOBTOPAIOT A KaXI0H mapTuu
PEaKTHBOB U He peXe OAHOro pasa B KBapTall.

O6paboTka pesyantaros

MaccoBylo KoHLEHTpauuio xkesie3a (X) B araiusupyemoii mpobe. mr/enr’, ¢ y4eTOM

pa3s0asiieHus BEIYHCIAIOT 110 opMyIe.
ax50
v

X =

D)

rae
a — KOHLICHTpaLKs JeJle3a, HalIeHHas 10 KaTHGPOBOYHOMY rpadHKy, Mr/aM’;
V — 06beM Bozbi, BITHIA IS aHAH32, CM;

50 — 06BeM, 10 KOTOPOro pasbasieHa npoba, cm’.
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3a okoHuYaTeNbHbIM pe3yNbTaT MPHHHUMAIOT CpefHee apH(METHYECKOE Pe3yNbTaTos
IByX NapalieibHbIX H3MEPEHHUH, JOMYCTHMOE PACXOXKICHHE MEXKIY KOTOPHIMH HE NO/KHO
npeBbiaTs 25% NpY MaccoBOH KOHLIEHTPALIMHK JKefe3a Ha YPOBHE NIPEAETBHO XOIMYCTUMOH.
Pe3ysTaT OKpYIIAIOT A0 ABYX 3HaUalHUX LHGP.
Cx0anMOCTb pe3yIbTaToB aHatU3a (A) B IPOLIEHTAX BBIYUCAIOT MO hopuyne
Rl STNSTYY
P +P,
rae
— 60bIIHH pe3y;IbTaT U3 ABYX MapaIENbHBIX H3MEPEHHI,
P, — MeHbIINH pe3y.bTar U3 JBYX MapasLIebHbIX U3MEPEHHIA.
KoHueHTpaLMi0 TpPEXBAICHTHOro (OKHMCHOIO) ’Kesle3a  HAaXoOAT KaK PpasHOCTh
omnpeeseHui o6LIero 1 AByXBAICHTHOTO XKeJe3a.

3.11. MAPTAHEL

Meton ocHOBaH Ha OKHC/ICHMH COeXHHEHHMit MapraHua 10 noHa MnO,". Okucienne
IIPOMCXOAHT B KHC/IOfi cpefe nepcyibpaToM aMMOHHA WM Kalslus B IPUCYTCTBHH
cepefpa B KayecTBE KATAIM3aTOpPa, MPH ITOM [MOABIACTCH PO30BOE OKpalliMBatye.
YyRCTBHTENBHOCTH METO.1a cocramme’r 10 mkr/am’ npu o6beMe npolsl Boxst 500 cM’. B
ananasone ot 0.0005 10 0.05 mr/am’ Hopma norpewsocti £50%, cebime 0,05 Mr/aM’ —
+25%.

Annaparypa | ®orodnekrpokonopumerp (A = 530 HM).
2. DeKTpOILTHTKA
3. baus BoggHas.
PeakTHBBI. 1. Craumaptabiit pactBop KMnO; 9Ma rtourHo 0.01 H pacmopa

KMnO; BaocaT B Mephyio konby Bmectumoctsio 100 oM,
pa3daBisoT zmcmnnupoaaﬂﬂou BOOO 10 METKH M
nepeMeuIBaloT. | oM’ pactBopa coxaepxHur 0,01 mr Mn?*
2. 0,1 u. pacrsop AgNO; 17r AgNO; pacreopsior B 1 1M’
JMCTWILTNPOBAHHON BOJBI.
. Cepnas kucnota (1.2).
. A30THad KHCJIOTa KOHUEHTPUPOBaHHAs!.
5. AMMOHHU# HaICepHOKHUCTBIH (TTepcy.I6dar).
Xoa onpenenenus

K 100-500 cM® uccniesyeMoit Boas! B dapdoposoii yalke npubaBrfOT 5 cM® cepHoik
kucnotel (1:2) ¥ BBIMapyBalOT CHavajia Ha BOAAHOM GaHe, a 3aTeM Ha ILTHTKE 414 MOJHOTO
yHAaaeHUs KMCIOThI.

Cyxoii OCTaTOK CMaYMBAOT HeOOIBIIMM KOJTHYECTBOM ;mcmmnposaﬂﬂoif( BOJBI,
npubasistor S cM’  KOHUEHTpHpOBaHHOM  a3oTHOA  kuciotst, 10 cM’ ropsye
AMCTHLTMPOBaHHOH Boabl, 3 mi 0.1 H. pactBopa AgNO;, 0.2 r mepcynedara aMVOHHS U
HArpeBaloT pacTBOp [0 TeX MOp, MOKa MHICHCHBHOCTH OKPACKM HE MEpPEeCTaHeT
YBEIMYMBATHCA.

ITocne oxnaxaenus pacTBopa INOBOIAT €ro 0GbeM MMCTHLIUPOBAHHOW BOJOH B
MepHO#t Ko6e BMeCTMMOCTBIO 50 cM® 10 METKHM M M3MEpAIOT ONTHUECKYIO ILIOTHOCTH Ha
dboTornexTpokosopumeTpe ¢ 3eaeHbIM cBetodwisTpoMm (X = 530 HM). Cozepxasue Mn x
ofIpee; 10T 110 KaTMOPOBOYHOMY rpaduKy.

IMocrpoenne KannGpoao-moro rpapuka

B ™MepHble K0nGbI BMeCTHMOCTBIO 50 cm® Brocar 0,0; 0,5; 1,0; 2.0, 4,0; 6,0; 8.0;

10,0 e’ CTaHJapTHOrO pPacTBOPa MapraHLIOBOKHCIIOrO Kalusd W AOBOAAT O0BEM A0 METKH

B~
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AUCTHLIMpOBaHHOH Boao#. ITomyyaloT pactBopbt ¢ cogepxannem 0,0; 0,005; 0,01; 0,02;
0.04: 0,06; 0,08; 0,1 mr mapraHua. POTOMETPHPYIOT 3TH PacTBOPbI TAaKKe, KaK TpH
UcClIeJOBaHHH MPOOEI.

ITo noayueHHsIM pe3ynbTaTaM CTPOAT KaTuGPOBOYHBIN rga(bmc OTK;1aabiBas MO OCH
abcuMcc MaccOoBbIE KOHLEHTpAUMHM MapraHua B MI/OM°, a 1O OCH  OpIHHAT
COOTBETCTBYIOIIKE MM 3HAYCHHS ONTUYECKON MAOTHOCTH.

Oﬁpaﬁonca pe3yabTaToB

Conepkatue Mapranua (X), MI/aM’, onpeaensior no dbopmyne

X = ax1000 .
v

rae

a — collep)KaHHe MapraHLa. HafiieHHoe Mo KaIMOpoBOYHOMY rpaduKy, Mr,

V — 06beM Hecneye MO BOIbI, B3ATOI Ha OINpeeneHue, CM .

3a OKOHYATCILHBIN pe3ynbTaT aHANM3a MPUHAMAIOT CpeilHee apUPMeTHYECKOoe
pe3yJbTaTOB ABYX NApaNNENBHBIX ONpejeneHuil, HOMyCKAaeMbIe PacXOKACHUS MEXIY
KOTOPBIMH HE I0;DKHBI NpeBaiath 15%.

3.12. XECTKOCTb

Mertoa ompegenenusa obme# XKecTkocTH OCHOBaH Ha oOpasoBaHud mnpu pH =10
NpOYHOro  KOMIUIEKCHOTO  CO€IMHEHHs  HOHOB  KAJIBLMS W MarHud ¢
TWieHaHaMuHTeTpaaueTatoM Harpus (DATA Na, tpunon b)

OnpefeneHue MpoBOAAT B MPUCYTCTBHM HHIMKATOpa — 3pHOXpoMa uepHoro T
(xpoMoreH).

MﬂHHMaHLHO onpenenseMas KoHueHtpauma — 0,05 Mr->ke/aM’ (npu THTPOBaHMH
100 cv® npo6i).

Ilpu eeIcOKOH UBETHOCTH Npo0Yy NpPEABAapHTENBHO (QUILTPYIOT depe3 KOIOHKY C
akTuBHpoBaHHEIM yrieM (BAY). Bi3BeumieHHBIC W KOUIOHAHBIE YAaCTHII OTHAEIAIOT
¢unpTpoBanuem. Jlng ycTpaHeHHS MELIAIOIEr0 BIHAHHA HEKOTOPHIX KaTHOHOB
HCTIONB3YIOT X10PHA THAPOKCHIaMHHA HITH CY.TbGOU HATPHS.

Kap6onathas (BpeMeHHas) v HekapOoHaTHas (TIOCTOAHHAS ) dKECTKOCTh ONMpPEASAAIOTCA
pacdeToM. OOBIYHO 19 BBIYHCICHUS KapOOHATHOH HECTKOCTU UCIIONB3YIOTCH peaynbrarbl
OrpeAeIeHUs menoquocm (cM m.32) wapboHaTHas ECTKOCTh B Mr->KB/IM’ paBHa
LWENOUHOCTH B MI-3kB/aM°. TOr/Ia HeKapGOHATHAs JKECTKOCTh MOXKET GoiTh ONpe/e/eHa KaK
pasHOCTh Mex Iy obiei ¥ KapGOHATHOH XKECTKOCTBIO.

Ecan B HccaeayeMoit BOJe NPHCYTCTBYIOT 3HAUMTENbHLIE KOJIHYECTBA KAaTHOHOB
HIETIOYHBIX METATIOB, APUYEM € STHMM KAaTMOHAMHM CBA3aHA YaCTh rMAPOKAPOOHATHBIX M
KapOOHAaTHHIX WMOHOB, TO BEIMYHHA, BLIYMCIICHHAA [0 ILHEJOYHOCTH, HE COOTBETCTBYET
KapOOHATHOM KECTKOCTH. B Takux ciiyyadx OMpeaesasioT TOABKO OOLIYIO KEeCTKOCTh, He
pa3zenss ee Ha KapOOHATHYIO H Hexap6ouamy10

B aumanasone 3Haqeﬂun 0,1-1,0 Mr-3ke/IM’ HOpMa NOTPENIHOCTH cocTaBiger +10%,
cebiwe 1,0 Mr-3ke/am’ — +5%.

Annaparypa. 1. Bioperka 25 mu.

PeaxkTusbI. . BuauMcTHAnMpoBaHHAd BOJA, He colepXaulas Mead H  Jp.

Metamios. [leperonka ocyluecTBisieTcs B CTEKIAHHOM armmapare.
Bo3moxHa ouMcTka BOABI KaTHOHWpoBaHHWeM. KauecTBo BOABI
MpOBEPAIOT  CHEAYIOUMM  obpaszom: k 100 cM®  aucTmanATa
npuGasmmor 1 cM®  GydepHoro pactBopa M 5-7  xamenmb
uHaKrKaTopa. CHHAS OKPacKa yKa3bIBAaeT HA YUCTOTY BOIBHI.
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30

2. Tpuow B (KOMILIEKCOH IIL, OBYHATpHEBaA  COMb

ITHJIEHIMAMHMHTETpayKcycHoit kucnotel), 0,1 u 0,05 H. pacTBOpBI.
B muctunnupoBanHo#t Boge pactBopstor 18,6 r amrmapara wim
16,80 r Gespommoro TpunoHa b u noBoaaT ofvem go 1 am’.
[Moayyator 0,1 1. pacrsop. [lpy HanUuYUM MYTH €ro QUIBTPYIOT
Pazsezenem B 2 pasa roroeat 0.05H. pacTBOp, KXOTOpHIHt
YCTONUYHB B TEYEHHE HECKOMLKUX MECALIEB.
Turp ycrauarmuBaoT no 0,05 H cyasdary Maruus WM XJIOpUILY
unnka JLas storo 10 cM® ogroro u3 YKa3aHHBIX paCTBOPOB BHOCAT
B k010y A1 TUTPOBaHMA, Pa3baBAAOT AUCTHILIMPOBAHHON BOIOM
g0 100 cm’, npubGasnaior 5 cm’ 6ydepHoro pacrsopa, 5-7 Kanenb
unankaropa u TUIpywT 0,05 H. TpHioHoM b 10 u3MeHeHHA
OKpacKH B IKBHBAICHTHOH Touke. OKpacka Do/kHa ObITh CHHel C
3€/IEHOBATHIM OTTEHKOM.
Turposanue cnegyer npoBoauTs Ha GOHE KOHTPONGHOH TPOGHL,
KOTOpOi MOXKET OBITH CllErKa MepeTHTPOBaHHasA mpoba
[TorpaBoynblii KO3pGHUMEHT K HOPMATBHOCTH PacTBOpA TPHIIOHA
b Brumcnsior o hopmyie

k=10

v

TA€ L — KONHYECTBO PACTBOpa TpHIOHAa b, M3pacxogoBaHHOe Ha
TUTPOBAHKE, CM.

. Bydepunit pactBop. 10r xmopucroro avmoums (NH4CI)

PacTBOPSIOT B AHCTHLTHPOBAHHOM BOAE, 106aBasioT 50 cM® 25%-
HOTO PacTBOpa aMMHaKa U I0BOIAT 10 500 cM> IMCTHANHPOBAHHOI
BOAOW. Bo n3bexxaHuve notepu aMMHaKka pacTBOp CJIEAYeT XPaHHUTh
B [UTOTHO 3aKphiTOH CKJISHKE.

. Pactsop mHaukatopa — 0,5 r MHIMKaTopa pacTBopsiorT B 20 cM’

Oydeproro pactsopa U DoBoIAT 40 100 MJT ITHIOBBIM CIHPTOM.
PactBop uHaukaTopa xpomoreHa ycToiuuB B TeueHHe 10 cyToOK.
Jonyckaercs 1oOAb30BaThCA CYXHM HMHIuKaTopoM. i 3toro
0,25 r nHaMKaTOpa CMEeLMBAIOT ¢ SO I CYXOro XJI0pHCTOro HaTpuA,
TIpeIBapHTENBHO TLIATEIBHO PACTEPTOrO B CTYIIKE.

. PacTBop cepHHcTOro Hatpus. S r ceprucroro Harpus Na,Sx9H,0O

i 3,7 r Na,Sx5H,0 pacrsopsiior B 100 oM’ JUCTHILIHPOBAHHOM
BoAbl. PacTBOp XpaHAT B CIJIAHKE C PE3HHOBOM NpoOKOI.

. Pachop COJLTHOKHCJIOTO THAPOKCHAAMHHA. lr conanokucaoro

rugpokcuaamMuia NHyOHxHCI pacTBOpsAOT B INCTH.IIHPOBAHHOM
BOAC H 10BOIAT 10 100 cM’.

. Xnopucreiit  wmHK, 0,1 H.  pactBop. TouHylwo  HaBecky

rpaKyUpPOBAHHOrO UMHKa 3,269 r pacTBopstoT B 30 cM® consHow
KHCIOTHI, pa3baBneHHoit 1:1. 3areM moBomIT 0ObeM B MepHOI
Koa6e AMCTHLIMPOBAHHON BOION 1O 1 av’. Monydator To4HbIi
0,1 1. pacTBop. Pa3BescHueM 3TOro pacTBopa BIBOE IOJYYalOT
0,05 1. pactop. Eciu HaBecka Hero4Hast (Gosblue WIHM MEHbLIE
yem 3,269), TO paccUMTBIBAIOT KONUYECTBO MHIUTWIMTPOB
HCXOQHOIO pacTBOpa LMHKA Ui NPUroToBiacHus ToyHoro 0,05 H.
pacTBOpa, KOTOpHIH JOMIKEH cofepxaTh 1,6345 r uunka 8 1 am’.



8. CepHokucnniit Marumuii, 0,05 H pactBop. Pactop rorossr u3
¢ukcaHana, npunaraemoro K HaGopy peakTHBOB IS ONpeleieHHs
KECTKOCTH BOIB # PAacCYMTaHHOTO Ha MpUroToBieHHe | am’
0,01 n. pacteopa. [lna monyuexus 0,05 H. pacTBOpa COZEPKHUMOE
aMIyJibl PaCTBOPAIOT B AUCTWUIMPOBAHHON BOJE U HOBOIAT 00BEM
pacTBopa B MepHoii konbe 10 200 cm’.

Xon onpenenenus

OnpenencHHio o0wieH XeCTKOCTH BOABI MEILUAIOT: Meb, HMHK, MapraHell H BHICOKOE
coZepXaHHe YFPJICKHCIBIX H IOBYYDJIEKMCIBIX Cojieli. BauAHue MeWmalommx BellecTs
YCTPaHAETCS B XO/I€ aHA/IN3a.

Tounocts onpeneneHus npu THTpoBaHuu 100 oM’ npo6s coctasiser 0,05 Mr-ks/am’.

B KoHHM4ecKylo KoiaGy BHOCAT 100 cM® OTQUIBTPOBAHHOM HMCHIBITYEMOH BOABI WK
MeHbIMit OGbeM, pasbaBienHnit 10 100 cm® avctunnuposanHoit Bopoi. [lpu Itom
CYMMapHOe COJEp)KaHME HOHOB KaJbliMA H MarHWA BO B3ATOM oObeMe BOABI HE JODKHO
npessimath 0,5 Mr-oks/nv’. 3atem mpuGasasior 5 cM® GydepHoro pactsopa, 5-7 Kamens
uHAMKaTopa MM npHOusuTensHo 0,1 r cyxolf CMecH MHAMKATOpa XPOMOTEHYEPHOrO ¢
CYXHM XJIOPHCTHIM HAaTPHEM H Cpa3y )e TUTPYIOT NpH cuisHOM B30anTeiBanuu 0,05 H.
pacTBOpPOM TpH;I0Ha b 40 M3MEHEHHA OKpPacKH B IKBHBAJICHTHOI TOYKe (OKpacka JO/DKHa
OHBITE CUHEH C 3€IEHOBATBIM OTTEHKOM).

Ecsu Ha THTpOBaHue GBUTO M3pacxofoBaHo Goibime 10 cm® 0,05 H. pacTBopa TpHiIoHa
B, To 3TO YKa3BIBACT, YTO B OTMEPEHHOM 00nheMe BOAB CYyMMAapHOE COAEPKaHHE HOHOB
KaIplius ¥ MarHus Gomsite 0,5 Mr-akB. B Takux ciydasx cieayer onpeleieHye MOBTOPHTH,
B3fB"MEHbIMI 00BEM BO/IBI H pa3GasuB ero 10 100 Ma AUCTHILIMPOBAHHOM BOXO#.

‘HedeTkoe WIMEHCHHE OKPACKM B IKBHUBAICHTHON TOYKE yKa3bIBacT HA MPHCYTCTBHE
Mead M UMHKA. JUIs yCTpaHEHHs BIHMSHMSA MEIUAIOLIMX BEIMECTB K OTMEpeHHON s
THTPOBaHMA npobe Boasl mpubaBnsior -2 oM’ pacTBopa cyinbpHIa HaTpHs, MOcie Yero
MPOBOIAT HCIBITAHHSA, KaK YKa3aHO BHILUE.

Eciu nocne mpuGasneHus Kk orMepeHHOMY oO0beMy Boabl OydepHoro pacTBopa H
HMHANKATOpa TUTPYEMBIH PacTBOp MOCTENEeHHO obecuBeyuBaeTcs, npuodperas cephlil LBeT,
YTO YKa3blBacT HA NMPHCYTCTBME MapraHila, TO B ITOM ciiydae K mpoGe Boabl, 0ToOpaHHO#M
LIS THTPOBaHMA, O BHECEHUA PEeaKTHBOB ClIEAyeT NMpHOAaBHTH NATH Kanens 1%-Horo
PacTBOpa COMHOKHCIOrO MMAPOKCHIAMHHA H Jajice ONpPEACNATH KECTKOCTb, KaK yKa3aHo
BHILIE.

Ecnu TuTpOBaHMe mnpuoOperaer KpaiHe 3aTAXXHOW Xapaxkrep ¢ HEYCTOHYHBOH H
HE4eTKOH OKpacKoH B IKBUBAJIECHTHO#H TOYKe, YTO HaOMOAAETC NMPH BHICOKOH IIETOYHOCTH
BOIbI, €€ BIMAHHE YCTpaHserca mnpubaBineHHeM K mpobe BOAB, OTOOpaHHOH U
TUTPOBaHMA, [0 BHeceHHs peakTHBoB 0,1 H. pacTBOpa CONSMHOM KMCIOTH B KOIMYECTBE,
HeoOXOAMMOM JUIA" HEHTpaNH3alMK IIENTOYHOCTH BOJbI, C NOCIEAYIOIHM KHIITYEHHEM HIIH
NpogyBaHHEM PpacTBOpa BO3AyXoM B TedeHue 5 musyT. [locne atoro npuGasiasior
6ythepHBIi pacTBOp, HHAKKATOP U AaJiee ONPEAEIAIOT KECTKOCTD, KaK YKa3aHO BBILIE.

OGpaborka pe3yabTaToB
O6111yI0 XKeCTKOCTS BOK (X) B MI-3KB/IM’ BRIYHCIISIOT 1O ¢dopmyne:
X = vx0,05xK x1000
= v R

rRe

U — KOJIMYECTBO PAcTBOPa TPiIoHa b, M3pacXo0BaHHOE Ha THTPOBAHHE, CM';

K — nonpaBounsiii ko3¢ $puumeHT K HOpMaTBHOCTH pacTBOpa TpHiIoHa b;

V — 065BeM BOEI, B3ATEI [UIA ONpeNeCHHA, CM .
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PaCXO)KIICHHe Me)l(}.ly nOBTOpHHMH onpezleneHmlMH HEC JOKHO MpeBbIILATh 2 OTH.%.
3.13. KAJbIIH#A

Metoa ocHOBaH Ha 006pa3’oBaHHM KOMIUIEKCA HOHA KalbUuA C AaHHOHOM
ITH/IEHAHAMHUHTETPayKCyCcHOH KucaoTel (TpwiioH bB), koTopeiil ycTOHYMB B CHJIBHO
wenouHol cpeae npu pH = 12-13. Komiuieke noHOB Maruus B 3T0ii cpesic pa3pyluaeTca, U
MarHuii BolmenfeTcAd B Bude ruapokchaa. Ilpy THTpoBaHMM pacTBOopoM TpHioHa b
OTCYTCTBUE CBOOOIHBIX HOHOB KaIbLMA ODHApYKHBAETCA HHIMKATOPOM MYPEKCHIOM.
PacTBOp MypekcHAa ¢ KalbllHEM OKpalleH B KPacHblii user, cBoGoaHas popMa HHIHKATOpA
— B (HOIETOBBII.

Tpenen obnapyxenus kaabtins 0,4-0, 6 ME/aM .

B nuanasoﬂe 3nauenmii 0.5-50 Mr/M® HOpMa MOFPELIHOCTH COCTABNAET +10%, cBbile
50 mr/am’ — £5%.

Mewasouine BAHAHHS

Ilpu BBICOKOH UBeTHOCTH MPOOY (QUALTPYIOT 4epe3 KOJAOHKY C aKTHBHPOBAHHBIM
yraem (BAY).

Mewatowee BiusgHie HOHOB xene3a (I1) u xenesa (1), Maprauua, ATFOMHHUA ¥ MEIH
yctpansioT, 106asnssa 0,5-1 em® 25% TpurTaHo1aMUHA.

Jas ycTpaHeHus BaMAHHA TMAPOKapOOHAT- M KapOOHAT-MOHOB K THUTPOBaHHIO HAXO
NPHCTYNaTs cpasy nocie A00aB/ICHHA MMAPOKCHIA HaTpHs, HHA4Ye B ILUETOYHOM PacTBOpE
HOHBI KaTbLMA CBA3BIBAIOTCA B KapOOHAT Kanblus H npoba, OTTUTPOBaHHAN A0 JIHIOBOTO
1BeTa, BHOBb CTaHOBHTCH KpacHoit. Ilpu OGonblioM KonudecTBe ruAapokapOboHar- H
kapOoHar-uoHoB npoly ueoOxoauMo HedtpanusoBats 0,1 H.  XJIOPHUCTOBOAOPOAHON
KHCJIOTO! U HEMEAIEHHO TUTPOBATh.

Annapatypa. 1. bioperka 25 oM.

Peaktussl. 1. buancrwinuposanHas Boja, HE COAepKamlad Meou M JApyrux

Meramos KauectBo BOIH nponepmorr cnegyomyM ob6pa3oM: K
100 c™® aucTHansATa npuGaBIAoT | oM’ 6ydepHoro pactBopa u 5-7
Kare/b MHAHKaTopa. CHHAA OKPacKa YKa3hlBaeT Ha YHCTOTY BOIBL.
BumMcrnanupoBakiylo BOAY MPMUMEHAIOT IS [PUIOTOBRCHUA
peaKkTHBOB ¥ pa30aBiicHHA Npod BOAK.

2. DtunenAnMaMuH Terpauerar Hatpus (Tpwiod b, komruiekcon III,
Na,D/ITA), 0,1 u 0,05 H. pacTBOpSI
B mucrwuimpoBaHHO# Bogme pactBopator 18,6 r muruapara mm
16,80 r Gespoxmoro Tpumona 5. m moBomAT obnem g0 1 am’.
Honyyaror 0,1 H. pactsop. Ilpy HanUyMu MYTH €ro QUIBLTPYIOT.
Paisenennem B 2 pada roroBsr 0,05 H. pactBop, KOTOpSIi,
ycTOHuMB B TeYeHHE HECKONBKMX MeCALeB. TUTP yCTaHABIMBAIOT
no 0,05 H. cyiaedpary MarHHA HIM XJIOpHIy IMHKa. [l 3Toro
10 cM® oaxoro u3 yKa3aHHBIX DacTBOPOB BHOCAT B KOOy wm
TUTPOBAHMA, pasﬁalmmor JUCTHUIMpOBaHHOH Bodoi 10 100 oM’
npubarnsiot 5 cM® Gydeporo pactsopa, 5-7 Kamens HHAMKATOPA
IpHOXpoMa depHoro T U THTPYIOT MpH CUNBHOM MEPEMELIHBAHUH
0,05 1. TpunoHom B [0 M3MEHEHMS OKpackH B JKBUBAIECHTHOMN
Touke. OKpacka AOMDKHAa OBITh CHHEH C 3€71€HOBATHIM OTTEHKOM.
Tutporanne nposoasr Ha (oOHE KOHTPOILHOH MpPOOE, KOTOPOM
MOXET OBITh C/lerka nepeTuTpoBaHHas mpoba.
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3. Muaukarop, cyxast cMech. PacTupaloT B CTyrke B TOHKHiT MOPOLIOK
0.5 r mypexcuaa u 100 r xnopuaa (unu cynsdara) Hatpus. Xpauart
B CKJIAIHKE C NPUTepTOit Npo6Koil.
4. I'uapokcua Hatpust, 2 H. pactBop Pacteopstor 80 r rumpokcuaa
Hatpus B | oM’ AMCTHIKPOBAHHOMN BO.1bI
Xoxa onpenenenns

IpenBapHTEILHO ONpPEETAOT OPHEHTUPOBOYHOE COACPKAHHE WOHOB KajIbUUA B
BOA€, [10C/IE YEro YCTaHABIMBAIOT 00BbEM BObl M TUTP PacTBOpa TpHIIOHa b Tak, uTo6e! Ha
TUTpOBaHHe mowwio He Gonee 10 cu” peakTusa.

B kouuueckyro konfy BmectuMoctsio 200-250 cw(3 sHocat 100 eM’® HCCIIeayevoit
BOABI HIH MCHBI.LIHH 06BeM, pasGanenusiii 10 100 cM’ aMCTHNMPOBaKHOH BonOH 3aTeM
n0GaBsoT 2 ¢M° 2 H. ruapokcua Hatpus U 10-15 Mr cyxoit cMecH MHAMKATOpa, MEUIEHHO
THTPYIOT PacTBOPOM TPHJIOHAa b mpH IHEPrUYHOM NEepeMEIlHBaHMK JIO NEPEXOSA OKPACKH
OT KPacHOro LBETa K JHJIOBOMY. [lnA dyyiuiero ynaBiuBaHHs KOHLA THTPOBAHMA CleqyeT
CpaBHUBATBL OKPACKY CO CJIETKa MEepeTUTPOBaHHO#H Mpo6oil.

OGpadorka pesyabTaToB

KoHueHTpauuio HOHOB KaabLus (mr/an’) paccuuTeIBaIOT 0 Gopmy e’

X = 2004xxKxyx1000
v

rae

20,04 — 5KBUBAJIEHT KaJbLIHA,

H — HOPMAJILHOCTH PacTBOPa TPHJIOHA B;

K - nonpaBo4sslif k03 dHIMEHT K TUTPY pacTBOpa TpwiIoHa b;

v — 06beM pacTBOpa TPHJIOHa B, H3PACX010BAHHOrO HA THTPOBAHHE, M ;

V - 06beM rpo6sl, B3ATOI 115 THEPOBAHHS, oM’

JInst nosTydeHus pe3yTbTaToB B ML-OKB/IM® pacyeT MPOBOASAT 10 GopmyJie:

X = BxKxvx1000
\"%
rae 0003HaYeHus Te ke
3.14. MATHUH

Jlis onpeneneHus CoOJEpKAaHUA MarHUA B  HE3aIPA3HEHHBIX MOI3EMHBIX M
GO/BIUMHCTBE PEYHBIX BOA MOXHO MPHMEHATh pacyeTHbIH METOX MO pe3yibTaTaM
ornpeaeneH s XKECTKOCTH M KaibLiHA.

Pacyer
KoHueHTpauuio Marus (Mr/nM3) PaccYMTHIBAIOT MO GopMyie:
X=12.16 (A-B),

rae 12,16 — 3xkBUBATEHT MarHua; A — o01as KecTkoCTh, Mr-3k8/am°, B — coiepxaHue
KabLus, Mr-3KB/M°,

KOHLEHTpaLuo Marius B Mr-3KB/AM’ BBIYHCIAIOT 110 ¢dbopmyne:

X=A-B,
rae 0003HaAYEHHA TE KE.

3.15. CYMMAPHASI KOHIEHTPALIUS HATPUSI U KAJIUA

Ipu NpaBHJILHO BHIIOJHEHHOM AHANM3€ BOABI CYMMApHOE COIEpXKaHHWE KaTHOHOB (B
MI-3KB) paBHO CYMMapHOMY COZIepXaHHIO aHHOHOB (B Mr-3kB). ITostoMy npuGnusurensHoe
COJep)KaHHe KATMOHOB HATpHMSt M KaiuA MOXET ObiTh HaWIEHO pacyeTHBHIM MyTeM — Mo
Pa3sHOCTH MEXKIY CyMMaMH MI-3KB BCeX HaliICHHBIX B BOJE AHHOHOB H KaTHOHOB (Ge3
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HaTpus ¥ Kanus) TTockoNbKy colepiKaHHe Kalus B PUPOAE HE3HAYHTENBHO, MONYYEHHbIMH
Pe3yJIBTAT MEPECUYHTHIBAIOT Ha COJiepIKaHHE HATPHA:
X =23(2A - ZK),
rae
X - cymMMapHas KOHUEHTpaLMsA HAaTPHs M Kasus, Mr/am;
2 A — CyMMa KOHIIEHTpaLuii aHAOHOB, B MI-3KB/aMC;
2K — cyMMa KOHLIEHTpaLnii KaTHOHOB G€3 HATPUA U KAJIHS. Mr-3KB/AM

3.16. HATPUH

HoHoMeTpHueckoe omnpeicieHHe HaTPHA OCHOBAHO Ha H3MEPEHUM MOTeHLHala
HATPHii-CEMEKTABHOTO JEKTPOa MO OTHOIICHHIO K YICKTPOAY CPaBHEHUA B UCCIIEIYEMOH
BOZE. .

B ananasoHe 3Hauenmil 1-5 Mr/aM’ HOpMa mOTpewWIHOCTH coctasiser +15%, cebiuie
50 Mr/av’ — £10%.

Annapatypa. 1. BeicokooMHbli pH-MeTp-MILIHBONBTMETP HIH HOHOMEpP 1000

MozenH ¢ Na-cejIeKTUBHBIM EKTPOIOM.

2. MpoTounas TepMOCTaTHPYEMast M3MEPHTEITbHAs AueiiKa.

3. Meuranka MarHuTHas.

4. Tepmocrar BoAsHOI.

1. CranaapTHsie pacTBOPHl XJIOPHCTOTO HATPHA ¢ KOHLECHTPALMAMH
107" mons/kr  (pNa=1,1), 107  moms/kr  (pNa=3,01).
107 mosas/kr (pNa = 3,50).

Hactpolika npudopa

Kannbpopka npnbopa npoH3BOANTCS COMMACHO MHCTPYKLIMM IO €10 YKCIUlyaTaLiu.

PasHocTs NOTEHUMANOB ompeaensieTcs B CTaHAAPTHBIX pacTBOpax NMpH TeMmneparype
25°C. Tlo naHHBIM M3MEPEHUH CTPOST KaauOpoBOUHYIO KpHUBYiO B Koopaunatax E — pNa u
3aHOCAT €€ B NaMATh npudopa.

PeakTHBbI.

Xon onpexeneHns

B nepuoa MeXay onmpelnencHMsAMH W3MEPUTETbHBIN YIEKTPOA MOMEIAIOT B PacTBOp
AN BbIMAYMBAHHUA (10’I mosts NaCl/kr)

IMocne HacTpojfiku npubGopa MO CTAaHAAPTHBIM pacTBOpaM HHAHKATOPHAA 4acTh
M3MEDHUTEIBHOTO J/IEKTPOoJa H  [OrpyXaeMas YacTb JNEKTPOIUTHYECKOro  KJjo4a
(BCNOMOTATENBHOTO /IEKTPOAA), MPEABAPHTENBHO NPOMBITEIE NUCTHILIMPOBAHHON BOIOH U
BRICYLICHHBIE (HIBTpOBaibHOW Oymaroff, morpyxatorcs B wHccliemyeMbili pacrtsop. B
CTaKaH ¢ PacTBOPOM MOMEILAIOT MarHKUi OT MarHUTHO# Memanku. [lepememmBparor pacTBop
MAarHuTHOH MEWANKO M MOC/E YCTaHOBJIEHHA NOKasaHWi 3HaueHHe pNa MiIH MaccoByio
KOHUEHTPALKIO HATPHSA (MI/IM’ JOTCUHTBIBAIOT 110 WKA/E NPHGOpa.

3.17. KAJIUHA

Honometpryeckoe onpeaesieHHE Kalus OCHOBAHO HA M3MEPEHHMHU TOTEHLHA/A KauH-
CEJIEKTUBHOIO IEKTPOA [0 OTHOIIEHHIO K 3JIEKTPOLY CPaBHEHHA B UCCIENYEMOM BOJE.
B aManasone 3Hauenmit 1-5 mr/aM’ HOpMa MOTPELIHOCTH cOCTaBIfeT £20%, CBille
5 mr/oM’® — £15%
Annapatypa. 1. Bricokoomusilt pH-mMeTp ~ MUTIMBOALTMETP MM HOHOMep moboit
Moaenn ¢ K — ceneKTHBHEIM dJIEKTPOIOM.
2. TepMocTaTupoBaHHas U3MepUTENbHAS S4eHiKa.
3. Mellianka MarHuTHas.
4. TepMmocTat BoasHoit.
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PeakTHBbI. 1. ductunnuposanHas Boja ¢ pH = 7+0,5.

2. CTaHI[apTHHe pacTBOpbI xnopncroro KajlMi C KOHLIEHTPALIuAMU
107" moaw/kr (PK=112) u 107 Monw/kr (pK =3,01). Bropoii
pacTBop roToBaT pa3baincHueM neporo (1-100)

Hacrpoiixa npubopa

Kamu6poska npubopa BEINOMHAETCA COrIaCHO MHCTPYKLHH IO €10 KCIUTyaTaunu.

Pa3HOCTb MOTEHUMANOB OMpeesfseTcs B CTAHAAPTHBIX PacTBOpAax Mpd TeMmeparype
25°C Tlo maHHBIM W3MEPEHHIt CTPOAT KaTHOPOBOUHYIO KpHBYIO B KoopauHataX E — pK u
3aHOCAT €€ B MaMATH pubopa.

Xoa onpeaenenns

B nepuon Mexay onpeneneHUAMH H3MEPHUTEIbHBIH 3MEKTPOA MOMELAoT B PacTBOp
U1 BBIMAUMBAHHst (10 monb KCl/kr H,0).

IMocne Hactpoiixu npuGopa MO CTaHAAPTHBIM pAacTBOPaM HHIWKATOpPHAas 4YacTb
H3MEPUTENIBHOTO J/IEKTPOAA M MOrpyXaeMas 4acTh 3INEKTPOIUTHYECKOTO KiIoYa
(BcriOMOratenbHOTO IEKTPOAa), MPeABAPUTENBHO POMBITEIE AUCTUILTHPOBAaHHOM BOROH U
BBICYIICHHBIE GUIBTPOBAIbHOI OyMarof, MorpyKalT B KccaeayeMblit pacTBop. B crakaH ¢
PacTBOPOM MOMELLAKOT MArHUT OT MArHUTHOMN MEIIAIKH.

INepemeluyBaOT pacTBOp MArHUTHOH MELIANKOH M mocie yCTAHOBIEHUS MOKasaHuit
3HaueHue PK WIM MAccOBYIO KOHLEHTDAUMIO Kamusi (Mr/OM’) OTCUMTHIBAIOT 10 UJKANe
npubopa.

3.18. AMMOHUM

Meroa ocHOBaH Ha CHOCOOHOCTH aMMHaka M HMOHOB aMMOHHS 00pa3oBEIBATb
OKpauIeHHOE B IKENTO-KOPUYHEBBIH LBeT coeauHEeHMe ¢ peakrmsoM Hecciepa.
VIHTEHCHBHOCTS OKPACKH PacTBOpa, MPOMOPLMOHANBHAS MAcCOBOH KOHLEHTpALMM aMMHAaKa
¥ HOHOB aMMOHHUSA, U3MEPACTCA Ha q)oroxonopumexpe npy inHe BosHbl 400-425 HM.

Huxuuit npenest o6uapyxkenus 0.05 mr NH,', npu KOHLEHTPalHu Gonee 3 mr/am’
npoly ciegyet pa3dasiAts. B AyanasoHe 3nayeHui 0,005- 0 1 Mr/am® HOpMa NOFPEMHOCTH
cocraiseT £50%; 0,1-0,5 Mr/am’ — +25%; caeite 0,5 Mr/av® - £10%.

Meinaroiliee BAHAHUE KECTKOCTH YCTPAHAIOT H00aBACHHEM PacTBOpa BHHHOKHCIOFO
Kanus — HaTpus, GONBIIOTO KOMHYECTBA JKeje3a, UBETHOCTH M MYyTHOCTH — OCBETJICHHEM
pacTBOpa THAPOOKUCHIO ATFOMUHUA.

Annapatypa. 1. ®otosnekrpoxonopumerp (A = 400-425 um).

PeaxTusbl. 1. OcHoBHOM cTaHAApTHBIA pacTBOp. 2,965 I. XJIOPUCTOr0 AMMOHHS

NH,Cl, B3BemeHroro ¢ norpemsoctsio He Gonee 0,0005r
NPENBAapUTENBHO BHICYIIEHHOTO 1O TOCTOSHHOH MacCH TpH
temmeparype 100-105°C, pacrsopator B  MepHo#  koabe
BMECTHMOCTBIO | M’ B HEGONBIOM KOMMUeCTBE Ge3aMMHMauHO#M
JUCTWUTMPOBAHHOMN BOIBI U JOBOASAT TOH ke BOAOH A0 MeTkH. B
1 cM’ 31010 pactBopa cozepxutrcs 1 Mr NH,'. PactBop xpaust B
CKJIAHKE TEMHOTO CTEKJIAa B TEYEHHE rojia, €ClIH HET MOMYTHEHHS,
XJIONBEB, OCAKA.

2. Pa6ounit craHnapTHBI pacTBOp. 50 cM® OCHOBHOTO cramlapmoro
pacTBOpa MMOMEIIAIOT B MEPHYIO KonGy BMECTHMOCThIO 1AM’ M
JOBOAT N0 MeTku GesaMMHayHOW IMCTHWUIHPOBaHHOH Bolo#. B
1cM® aroro pacreopa comepxmres 0,05mMr NH,". Pactsop
MIPHUMEHSIOT CBEXKEMPHUTOTOBJIEHHBIM.

3. PeaxtuB Heccnepa. [IpuMeHMIOT roToBEIH pEaKTHB.
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4 PactBop BHHHOKHCIOrO Kanus-Hatpua. 500r BHHHOKHCIIOrO
kanus-Hatpus KNaC4H,04%4H,0, B3BEUIEHHOIO € NOrpelliHOCTBIO
He Gosiee 0,5 r, pacTBopsIOT B nucmnnnposaﬂﬂou BOJE M ZOBOJAT
10#i Bozo# 10 1 av’. TpuGasnaiot 5-10 cM® peaktusa Heccrepa
ITocnie ocBeteHus pacTBOp HE AOMKEH COAEPKATh uou aMMOHHS,
B NpOTHBHOM Ciydae mpuGamimior eme 2-5cM’  peakTusa
Heccaepa.

5 Tuapokcua amoMHHMA, cycnmeHsus. 125T  amomMo-kaIHeBhIX
kBacuoB AIK(504),x12H,0, B3BewIeHHBIX C MOTPEWIHOCTBIO HE
6oree 0.5r pacropsior B | it IlPICTPL'UIMPOBaHHOﬂ BOJIBI,
Harpesaior 10 60°C ¥ mocreneHHO NpHGaBIAOT 55 cM’ 25%-Horo
pacTBopa amMMHaka TpH MOCTOSHHOM nepemeuinsaHuu. Ilocme
OTCTaHBaHUA OCAAOK MEPEHOCAT B GonbLuoil CTAKAH H POMBIBAIOT
HEeKaHTauuedl cHayala JUCTHUIMPOBAHHOH BoJoH, a 3areM
6ezavMrauHONH AUCTUUTHPOBAHHOK BOJOH 40 OTCYTCTBUS PeaKLny
Ha aMMHaK.

6 Besavvuaynas mucTHIIMpoBaHHas Boja. JIUCTAUIMPOBAHHAA Boda
nposegmca Ha CoflepKanue aMviuaka (K 5 cM° BoIBl NPHOABIMOT
0,1 cm” peaxtmBa Heccrepa). [lpu  ofnapyxennu ammuaka
{NOABIAETCA HKENTOBATOS OKPaNIMBAHHUE) AMCTIUIMPOBAHHYIO BOAY
TIPONYCKAIOT YEPe3 KOMOHKY C AKTHBMPOBAHHBLIM YTJIEM MapKu
BAY, xatsonutom s H'-popve wmnm xunstaT B xonfe 1o
yMeHbuicHus oOseMa Ha 1/3. IlpoBepsoT Ha orcyTcTBHE aMMuaKa
¥ HOHOB aMMOHHS.

Ha >10#1 BoA€ FOTOBAT PEAKTHBBI M €€ HCIONB3YIOT B AHAIM3E A
pasbasnenus npoObl.
Xon onpenenenna

MyTHas nin usetHas (npu uBeTHoCcTH Bhille 20°) BoAa MOABEpraerTcs Koarynsumu
TMAPOKCHIOM aMOMHHHA: Ha 250-300 cv’ uccaenyemoii Bogsl TpHbaRIAOT 2-5 cM®
CYCHEH3MH [HIPOKCHId AQTIOMHHHH, BCTPAXHBAOT, [0CI€ OCBETICHHA OTOMpaoT
[Opo3pauHblil cioit 1ns aHanu3a. [Ipn HeOOGXOAUMOCTH BOAY C KOArysIHTOM (UIBTPYIOT
yepes O0e330/MbHBIA  QUABTD «CHHSS JieHTa», [peABapUTENBHO TNPOMBITEIM ropsdei
6ezammuayHOM BOJOH A0 OCTYTCTBMSA B (HIbTPaTe HOHOB aMMOHMA. Ilpn ¢uapTpoBaHHH
npobbl nepBIE NOPUKH GHIBTPaTa OTOPACEIBAIOT.

K 50 cM™ uccnmemyemoif wim ocBerneHHo#t MpoGul (WM K MeHsIIEMY oGr;emy,
coaepxamemy He Goaee 0,15 vr NH,' n paz6asiensomy 6e3ammuaurol Bo1o# 10 50 M)
npu6asamior 1 cM’ pacTBOpa BHHHOKHC/IOTO KaJIMA-HATPUA, IEPEMEILMBAIOT, 3aTeM
npubasnsor 1 oM’ peaxtuBa Hecciepa u cHoBa nepemewnBaior. Yepes 10 MuH
doTOoMETPHPYIOT npH AnuHEe BoAbl 400-425 HM MO OTHOIUEHWIO K PAcTBOPY CpPaBHEHHS
(6esammuayHo# BozE, B KOTOPYIO J00aB/IEHE! Te e PEaKTHBbL, YTO.H B IIpobY).

MaccoByio KOHUEHTPaLKI0 aMMHaKka H HOHOB @MMOHUS HaXOIAT MO KaTHOPOBOUHOMY
rpaduky.

IMocTpoenne Kannﬁgonoquoro rpajpuxa

B mepHbie kon661 BMecTHMOCTRIO S0 cM” BHocaT 0; 0,1; 0,2; 0,5; 1,0; 1,5; 2,0; 3,0 oM’
pabouyero cTaHIAapTHOrO pacTBOpa M JAOBOAAT 00BEM 1O MeTKH Ge3aMMHayHON BOJIOH.
Moay4aiot pacTBOpHl ¢ coaepxkanuem 0; 0,1; 0,2; 0,5; 1,0; 1,5; 2,0; 3,0 mr NH, /am’. Hanee
NpOBOAAT AaHAIU3 W (OTOMETPHpPYIOT, Kak NpH HccrenoBaHud npoGel soasl. Ilo
MOMYYEHHBIM pe3ylIbTaTaM CTPOAT KanuOpoBouHk rpadmk, oTKIaasBas Mo ocH abeumce
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MacCOBHIE KOHLUCHTDAUMH MOHOB aMMOHHA B Mr/OM, a 1O OCH OopOMHAT -
COOTBETCTBYIOLUHE 3HAYECHHA ONTHYeCKO#H muortHoctH. ['papuk nomKeH HMeTh
TIPAMOJTHHEHHBINA Xapaktep.
OGpaborka pe3yabTaTos
MaccoByio KOHLEHTDAIHIO aMMUAKa H HOHOB aMMOHH (X) B MI/IM’ BBIMHCIAIOT 1O
dopmyne:

rae
a — MaccoBas KOHLIEHTpalHs, HalACHHAsA 10 KaTHOPOBOUHOMY rpadHKy, mr/av’ NH,";
V — o6bem npo6l, BIATHIA 115 aHATH3a, CM;
50 — o6veM cTaHAaPTHOTO pacTBOpA, e’
3a oxOHYATENBHBI peE3yNbTAT AHANM3Aa NPUHUMAIOT CpedHee apudMETHUECKOe
pe3yIbTaToOB ABYX MapaileNbHBIX OMNPEACHCHHH, IONYCKAEMBIE PACXOKACHHS MEKIY
KOTOPBIMH HE JOJDKHBI NpeBsinaTh 10%.

3.19. OKHCJIAAEMOCTDb IEPMAHI'AHATHASA

MeTon ocHOBaH Ha OKHMCAEHHM BCIUECTB, MNpPHUCYTCTBYIOWIMX B Bode, 0,01 H.
pacTBOpOM AEpMAHraHaTa Kajlus B CEpPHOKHUCION cpene npu mnﬂqeunu Bes paz6asnenus
MOXHO ONpeleATh OKHMCAfeMocTh 10 10 Mr kuciopoma B 1 am’. Memaomee BaustHue
XJIOPHIOB, €CIM WX KOHUEHTpauus mpeBbimaer 300 mr/am’, YCTpaHAIOT npubGaBleHUEM
04r cymdara prymn (II). Keneso, ceposomopon, cynbpuIbl, HHTPUTHI CIETYyET
ONpenesnATs OTACNBHO, A PE3YALTAT, MEPeCUUTAHHHINE HA OKMCNACMOCTH, BHIUECTH U3
HaHJICHHOH BENMYMHBI OKMC/AEMOCTH BOABI: | Mr cepoBoiopoza notpeGaser 0,47 mr
aroMapHoro kuciopoaa; | Mr mutpuroB — 0,35 mr; | Mr xkenesa (I1) — 0,14 mr.

Ipu onpeneneHuy nepMaHraHaTHOH OKHCIAEMOCTH I0CIIE PEAKLHH JOKHO OCTATHCH
He MeHee 40% BBeJEHHOro NEepMaHraHaTa Kajius, TaK KaK CTENEeHb OKHCICHHA 3aBHCHT OT
ero koHueHTpauuu. [Ipu GosbiueM pacxoae peareHra npoby HeoOXoauMO pa3baBHTh.

Annapatypa. 1. IInockogoHHbie KOMOBI [UIA KHMAYEHHA BMECTHMOCTEIO 250-

300 e’ npeaHasHaYeHHBIE TONBKO A oKucasemoctd. Hosbie
KOnObl 0OpabarwlBalOT mHeped ynoTpeGleHHEM KHIAUEHHEM B
KHC/IOM DPacTBOpe MepMaHraHaTa Kaius, KaK 3TO OMHCAHO MpH
onpeze/IeHUH MOMPAaBKH PAacTBOpA NepMaHraHaTa.

2. DyexTpOILTHTKA.

. Boga aucruinMpoBaHHas (WIH  OMAMCTHIIMpPOBaHHadA), He

cojepxaumias okucautened. IIpUMeHSIOT IS MPHIOTOBIEHHA

peaKkTHBOB K pa3baBiieHus NMPob.

CepHas kucnora, pasbasnennsiii (1:3) pacteop. [Ipubasasior npu

noMemmsaHuu | obbeMa cepHoit kuciotel mr. 1,84 riem® k 3

obveMaM OMCTHIIHPOBaHHOM Boabl. ITo oxyaKAeHHH pacTBOpa 10

40°C x Hemy npubasnsior 0,01 H. pacTBOp nepmMaHraHaTa Kauus 10

¢€/1a60-po30BOit OKPACKH.

3. Cepnas xucnora, pa36apnenHslii (1:15) pactsop.

4. llaBenesas kucaora, 0,01 u. pactBop. ['oTORAT U3 pUKCaHATA WIH
pacteopstor  0,6303 r IaBeneBoOi KHUCAOTH B MepHo# konbe
BMecTHMOCTSIO 1 1M’ B cepHoit Kncnore (1:15) u noBoaaT obwvem
JI0 METKH 3ToH e KucoToi; 1 cM® pacTeopa cootsercrayer 0,08 r
KHcaoposa.

—

PeakTuBBI.

N
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5. MNepmanranat xaauda, 0,1 u 0,01 H. pacTBopsl a) OcHogHOlU
pacmeop, 0,1 H. TotoBAT M3 ¢uKcaHana WIM pacTBOPAOT 3.2T
NiepMaHraHata Kaiva B 1 1 JANCTWINMPOBaHHOH Bodpl. XpaHAT B
TEMHOR CKiIfHKe, H3peaka nepeMeinusas. HMcnonbsyior uepes 2-3
HedelH nocie NpHUroToBileHHs 6) Pabowuii pacmeop. 0,01 H
[otoBAT pa3BeAeHHEM OCHOBHOTO. XpaHAT B CKIAHKE TEMHOIO
crei1a. Yepe3 HecKonbko AHEH YCTaHABIMBAIOT TUTP pPacTBOpa.
Jlas  dToro B KoHMueckylo konGy maiusaroT 100 oM’
AMCTHIUTHPOBAHHON BOIbI, MpHGapsior 10 cm’ 0,01 H. maseeBoit
KMCIIOTE # 5 cv’ cepHoit kucaotel (1:3). MoxHO HCNO/B30BATH
OTTUTPOBAHHYIO Npoly nocne onpeneeHus OKUCAIEMOCTH, B ITOM
cny4ae KHCA0Ty He npuGasisior. CMech HarpeBaloT A0 KMIEHHUA H,
crerka oxaaiuB (mo 80-90°C), turpytor 0,01 H pacTBOpOM
nepMaHraHaTa Kaaus 40 ciabo-po3oBoil okpacku Eciu mompaska
pacrBopa oriuwuyaercs ot 1,00 6onee yem wa 0,05, To pactBOp
COOTBETCTBEHHO Pa30aBIAIOT HIM KOHUEHTpUPYIOT. HopMaiibHOCTS
pacTBOpa MepMaHraHaTa Kasiis yCTAHABIHBAIOT B ICHb aHA/IM3a

Xo;l onpenereHus

B ko0:16y nomemaior 100 ve Hccaeayemoil Boawl (win pa3basaenHoit no 100 CM)
HECKONLKO KAMWUIAPOB, CTEKIAHHHIX IAPHKOB WIIH KYCOGKOB MEM3H!, MPHIHBAIOT 5 M’
pa3barnensoii cepHodt kucnotet (1:3) u 10cM® 0,01 H. nepManramara xatus. Cwmech
HarpeBaroT TakK, 4ToOBI OHa 3aKumena He Oonee yeM depe3 5 MHH, H KHOATAT TO4HO 10 MuH.
3aKpBIB MAJIEHBKOH KOHH'{CCKOH BOPOHKOM s yMeHblLIeHUsA ucnapeHHd. K ropauemy
pactBopy npubas;soT 10 eM® 0,01 H. maBeneBoil KUCIOTHI OGecusedenHyto ropsuyto (80-

90°C) cmech tutpyiot 0,01 H. mepMaHraHaToM Kanus A0 cnaGo-po30BOTO OKpaIIMBAHHA

Ecan B npouecce KMNA4EHHS COAEPKUMOE KOJIOBI MOTEPAET PO3OBYIO OKPACKY HIH
noBGypeer, To onpeaeneHyUe Haxo NOBTOPHTH, pa3baBus Hccnenyemylo somy. Onpenenense
TAKKE TOBTOPAIOT, ECTH MU 06paTHOM THTPOBAHMH LIABEICBOH KHCIOTBI H3PacX0A0BaHO
Gosee 7 e’ uam meree 2 cm’ 0,01 . MepMaHraHaTa KajHs.

OIHOBPEMEHHO MPOBOIAT XOMOCTOH OMBIT co 100 cM’ TUCTHTHPOBAHHOH BOXBI M
o0pafaTbIBaloOT e TaK xe, Kak H BHATH3HPYEMYIO BOZLY. Pacxon pacTsopa mepMaHraHara
KaJTHs He O/DKEH npeBhuuiats 0,3 cm’.

O6padoTka pezyﬂm‘aros

Benuunuy nepMaHraHATHON OKMCIAEMOCTH (MT O/IM’) PacCUMTHIBAIOT 1o GOpMYTie:

X= (A-B)xKx0,01x8x1000 - (A-B)xKx80

\% \%

rae "

A u B - obremn 00! H. nepMaHraxaTa Kanus, mpacxoﬂoaaﬂuue Ha THTpOBaHUeE
uCCaeyeMol 1 XooCTOM TpobE, cM;

K — nonpaBouHbli k03¢ $HIKMEHT K PacTBOPY NlepMaHraHara Kajius,

V — o6veM npobel, B3ATOH /U1 aHAIH3A, CM;

8 — HKBUBaJIEHT KHC/IOpOJA.

Eciu nonpaska Kk TUTPy NepMaHraHara Kaaua umeer 3Hadenne ot 0,995 no 1,005, o
[PH BBIYUCIIEHUU PE3YNBTATOB €€ MOXKHO He YUHTHIBATH.

3.20. PACTBOPEHHBINA KHCJIOPO/

Merona ocroBaH Ha criocoOHOCTH ruapokcHaa MapraHua (II) okucnsercs B LeTOYHON
cpelne 10 ruapookuc Mapraxua (IV), KonM4eCTBEHHO CBA3bIBas MpH 3TOM Kuciopod. B

’
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KHCTIOH cpee ruapoxcHR mapranua (IV) BHOBE mepexoaMT B XBYXBRJIGHTHOE COCTOSHHE,
OKHCIAS. nNpu ITOM IKBHBAJIEHTHOE CBA3aHHOMY KHCIOpody KomuuecTBo #Hona.
Boinenupummiics #0a OTTHTPOBBIBAIOT THOCYyiIbatom Hatpusa. [lpenen oGHapyxenus
pacTBopeHHoro kuciopona 0,05 Mr/mv’. B auamasone 0,05-2,0 mr/am’ HOpMAa MOrPELTHOCTH
onpeeienns cocTapnseT +20%, casime 2,0 mr/am’ — £10%.

Annapatypa. 1. Kucnopoxusie cisuku sMectumMoctsio 100-200 cm® ¢ npureproii

npoOkoii, kanubpoBaHHbIe ¢ TOYHOCTHIO 10 0.1 oM’

KambpoBka npoussoautcs B3BeilmBaHueM. OOBEM CKISAHKH
OnpenensloT 0 pa3sHOCTH MAacchl CKISAHKH, MOJHOCTBIO
3ano;IHeHHO# RUcTH/UIMpoBaHHOH BOOM npu 20°C M 3aKpsITOi
npobKko#, m Maccel MHyCTOH CyXo#l CKJISHKHM, TaiKe 3aKphITOH
npobkoli. CIISHKH M COOTBETCTBYIOLIHE NPOOKH HYMEPYIOT.

PeakTusbi. 1. Pacteop cynbdara unu xsiopuaa mapraiua (II). Pacrsopstor 400 r

MnSO;xH,0 (i 480 r MnSO,x4H,;0 mmu 364 r MnSO,xH,0O
win 425 r MnCl,x4H,0) B AMCTHIIKMPOBaHHON BOAE M JOBOIAT
ofbeM 10 | M. DumbTpyioT uepes GyMaxHbiii QWIBTP Wi
CIMBAIOT 4epe3 cHGOH mocile MNOJHOrO OTCTAaMBAaHUA OCaKKa.
Pa36apneHHslil pacTBop B KUCNO# cpede NpH A06aBIEHHH MOAMAA
Kajius He JO/DKEH BBLIENATH CBOGOAHOrO HOMA.

2. Ulenou4rnoit pacteop moauaa xanus . Pacteopsior 150 r woanna
kamns B 100 cM’ mucTwiimapoBanHOi Boabl. IIpu noaxucneHuu
pa3baBleHHbI pacTBOp He MIOMKEH BBLACAATH Hoda. 3aTeM
pactBopsioT 500 r ruapokcuaa Hatpua wix 700 r ruapokcuma
Kaus B 500 cM® cBEXENPOKUIAUEHHON TUCTHLIMPOBAHHOM BOSL.
OGa pacTBopa CMEIUHBAIOT U Z0BOAAT 06beM 10 | .

3. XnopucroBogopoaHas kuciaota (2:1).

4. PactBop THOCYAb(aTa HaTtpus 0,02 H.

5. PactBop kpaxmana 0,5%.

Xoa onpenenenun

Tpu B3gTHH NpoGbl HA KKCI0PO COGMIOAAIOT BCE MEPHl MPEAOCTOPOIKHOCTH NPOTUB
nonajaHus B ngoﬁy aTMocgepHoro Bo3ayxa. [1poGy otOupaioT B kanHGpoBaHHYIO CIUIAHKY
Ha 100-200 cM” ¢ mputeproii mpobko#t. [Ipu B3sTM# NpPoOGBI HA KHUCIOPOX PE3HMHOBYIO
cudoHHyI0 TpyOKy OINYCKAIOT Ha JHO CKISHKH, MPOMYCKas HECKOJBKO OOBEMOB BOIBI, H
HAMOJHAIOT TaK, YTo0bl BOJA NEPeHBAIACch Yepe3 Kpaid.

Kucnopo PUKCHPYIOT Ha MecTe cpa3y nocie orbopa npobel. s 3T0ro B Hee BBOAAT
nunerkoit 1 cM” pactBopa Mapranua (II) u 1 cM’ LeIOYHOro pacTBOpa HOAHAA KATHA Ha
100-150 cm® npo6ei. Tocsie BBENCHNS PEaKTHBOB 3AKPHIBAIOT CKIAHKY TpoOKOH, crexs 3a
TeM, 4ToOnl B Hell He OCTaloch IY3RIPBKOB BO3QyXa. 3aTeM COAEPNKUMOE TUIATENBHO
NEPEeMELIHBAIOT MHOIOKPATHBIM, PE3KMM MEPEBEPTHIBAHUEM CKIAHKH. B TakoM cOCTORHMH
npoGy MOXKHO OCTaBUTH U1 TPAHCIIOPTHPOBKH.

[Tepex THTpOBaHHMeM (OCaMOK [JO/DKEH XOpOWO OCECTh) MPWIMBAIOT 5 oM’
XJ10pHcTOBOAOpOAHOH KHCnoTH (2:1), IIPH 9TOM 4acTh XKHMAKOCTH CAMBAETCA Yepe3 Kpai.
CKIAHKY 3aKphiBalOT NpoOkoil (Bo3AyXa moa mpoGkoi He JODKHO OBITB), H COAEPKHMOE
TIarenbHo nepeMemuBalor. OcaJoKk THApOKCHMAa MapraHia  pacTBopsAercs, a
BhIENUBIIMICA HOA OKpammBaeT pacTBOp B JKeNTHM uBer. Ilocme storo Beio mpoby
nepenupaotr B Koby Ha 250-300 oM u 6sictpo THIpYIoT 0,02 H. THOCYIH(ATOM HATPHA
NPH HENpephIBHOM TiEpeMEIIMBaHUM 0 cl1ab0-)KENToro IBeTa, Mocie Yero npubaBisioT
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1 cM® pacTBopa KpaxMania ¢ MPOAOIKAIOT NO KAIIAM THTPOBATH 1O MCYE3HOBEHHA CHHEH
okpackd. Okpacka 10;KHa HCYE3HYTh OT OZHOM KaIUTH ToCy bpara,
OGpabGoTka pesyibTaTos
CoaepxaHue paCTBOPEHHOTO KHCIIOPOJA B BOJE (Mr/am®) PacCHUTBIBAIOT 110 HOPMYIIE:
ax Hx8x1000
X=ome—,
vV, -V,

rae

a ~ 00bev THOCYTb(baTa, MOMIEAUIEro Ha THTPOBAHHE NPOGHI, CM’;

H ~ HOPMAJILHOCTH THOCY/b(ATa C yUETOM MONPaBKH,

8 ~ ’KBUBANCHTHA’A Macca KMCI0POJa, COOTBETCTBYOMIa | o’ 1 h THOCYTb(aTa;

— 06BeM MPOGHI B CKIAHKE, CM';

V: — ofwseM mnpoObl, BeimMBUIEHCA ApH BBEACHWM PEAaKTHBOB Ui UKCALMU

KHC/I0pOaa, CM

3.21. CYXOH OCTATOK

BenuuuHa cyXxoro octaTka XapakrepusyeT oluiee CONepKaHue PacTROPCHHBIX B BOJE
HENETYUHX MUHEPANBHBIX M YACTHYHO OPraHHYECKUX coenunenuu

Ipu BenuunHe cyxoro ocrarka csume 100 mr/av’ HOpMa MOTPELHOCTH COCTaBJIAET
+5%.

Annaparypa. |. lHlkad cylunipHbii ¢ TEPMOPETYIATOPOM.
2. bamusa BoAsHaA.
3. Becsl aHanuTuuecKue.
PeakTusbi. 1. Hatpuit yrnexmcneiit Na,CO;, TOuHBIH pacTBOp, rOTOBAT

cnepytomuM obpasoM: 10 r Ge3BoaHOM combl (BLICYIICHHOH Npu
200°C ¥ oTBemICHHOW Ha aHATHTHYECKHX BEcax) PacTBOPAIOT B
JUCTHUTHPOBAHHOH  BOZE H ;(osown obveM  pacrBopa
JUCTWUIMPOBAaHHONW BOAOH 10 1av. 1o’ pacTBopa CONEPXKMT

10 Mr comst.

Xon onpeneneHus
250-500 cM® npoduaLTPOBAHHOM BOIE BHIMAPHBAIOT Ha BOMAHOI Gare B haphoposoil
Yauike, BBICYIICHHOH 10 noctosHHoW Maccsl pu 150°C Tlociie Toro, Kak B YaLIKy MPUIHTA
TOCHENHAA TNOPUMA BOXBI, BHOCAT THMETKOH 25cM’° ToMHOTO 1%-HOro pacTBOpa
YLACKHCIOrO HATPUA C TAKAM PAcyeToM, yTolbl Macca NpuGaBneHHO# COXH MPUMEPHO B
IBa pa3a MpeBblilIafla Maccy MpeAroNaraeMoro cyxoro ocTaTKa. JU1s OOBIYHBIX MPECHBIX
BOZX JA0CTaToO4YHO AoGaBuTh 250 Mr Ge3ponHo# comsi (25 cM® 1%-Horo pactBopa Na,CO;).
PactBop xopolio MepeMeMIMBAIOT CTeKIAHHON namroukoi. [ladouky o6MsbiBatoT
JHCTHILTMPOBaHHOH BOAOH, cobupas: Body B HaiUKy C OCAJKOM. BhimapeHHBI ¢ ComoO#
CyXo#f OCTaTOK BHICYIUMBAIOT O NOCTOsHHOM Macchl npu 150°C. Yamky ¢ CyXUM OCTATKOM
OMEUIAOT B XOJIOAHBIA TEPMOCTAT M 3aTeM MOIHUMAIOT Temmepatypy 10 150°C. Pasnocts
B Macce Mexay 4aUIKO# C CyXHM OCTaTKOM M NEPBOHAYATBHON Maccoi HalIKH H CONBI
(1 oM’ pactBopa coasj coaepxut 10 Mr Na,COs) naet BeIMYHHY CyXOro ocraTka BO B3ATOM
obbeme BOXBI.
06pa601'|ca pe3ynbTaToB
Cyxoit octatok (X) B Mr/iv’ BHMHCASIOT 10 (hopmyne:
X = [m —(m, +m1)]x1000
\%

)

rae
m — Macca YaliKi C CyXHUM OCTaTKOM, MT;

40



m; — Macca IyCTOH YallKH, MT;

m; — Macca K00aBICHHOM COIbl, MT;

V — 06BeM BOABL, B3ATHIN 115 ONPENEICHHS, oM’

PacxoxnaeHus MEXIy pe3yabTaTaMd [OBTOPHBIX onpeneneuuﬁ HEC AOJ/DKHBI
npesbiwats 10 mr/om’, ecnn cyxo#t octaTok He mnpesbimaer 500 Mr/am’; npu Gonee
BBICOKHX KOHLICHTPAIMAX pAacXOKACHHUE HE NO/DKHO MPEBBILIATH 2 otH.%.
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3A0 «JAP\BOANEO» Ha npoTsxeHuu psga net paspabartbisaeT u Uccnegyer
npoueccsl  KOHAUUWOHUPOBAHUA nUThLEeBOU BOAbl C WCNONb3OBAHUEM NepeKkucu
BOAOPOAA. [0 cpaBHEeHNIO C APYrMU SKONOTMYECKU «HUCTBIMWUY OKUCNUTENSMU (O30H,
KMCNOPOA) Nepekucb BOAOPOAA KaK peareHT UMEEeT UEenuit psa TEXHONMOrMJeckux
npeuMyLlecTs

Hamu paspaboTatsl.

o TexHonorns obeaxenesvsanHus NOA3IEMHbLIX BOA AN NMUTLEBOro BoAOCHABKeHWsA C
ACNONb3OBAHMEM B Ka4yecTBe peareHTa-OKMCNUTENS nepekucH BOAOPOAA

- (CanuTapHo-3nugemuonornyeckoe 3akntodeHve Ne 77 99 04 515 002587 05 01
ot 15 05.2001r)

o [lnn wucnonb3oBaHuAa B ycnosuax 3anagHoi Cubupu TEXHONOMMA NOArOTOBKU
NOA3EMHbIX BOA, OCHOBaHHasA Ha 06paboTke NepMaHraHaTOM Kanwsa 1 Nepekuchio
soAopoda. TexHONOMMA NpefHasHaveHa ANA yOaneHuWs u3 NUTbLeBOW BOAbI
OKMCNEHHbIX M BOCCTAHOBNEHHbLIX (hOPM Xene3a u mapraHiya npy WX COBMECTHOM
NPUCYTCTBMM C  OAHOBPEMEeHHbIM  ocseTrneHueM, obecuseyvBaHneM
AE30L0pVUPOBaAHMEM B YCMOBMAX HWU3KMX 3HadeHun Temnepatypsl (1,5-2,0°C) u
wenouHoct™ (He Gonee 1,0 mr-aka/n) Boabl (CaHUTaAPHO-3NUAEMUONOTUYECKOE
3aknioveHvie Ne 77 99.04 485.T.000022 01 02 oT 1501 2002 )

o TexHonorua ob6essapaxwusaHus NUTHEBOA BOALI COBMECTHbIM aAedAcTBUEM YO-
obnyyeHun 1 nepekucu Boaopoaa (B KavecTBe anbTepHATUBLI XNOPUPOBAHWIO).
DaHubifi TexHonoruueckuih npouece nossonseT ubexarb 06pa3oBaHNS TOKCUHHBIX
NPOAYKTOB XNOPUPOBAHUA, a 3HAYUT — CHW3UTL PUCK 3A0POBLIO HAceneHwus oT
WUCNONb30BaHUA NUTLEBOW BoAbl. (CaHUTAPHO-3INUAEMUONOrMYEcKoe 3aKioYeHne
Ne77.99 04 485.T.000906 11 01 ot 09 11 2001 r.).

e C uencio CHWKEHWA puUcka 300pOBLI0 HaceneHus 3a cuer unabbiTouHoro
CONEpXaHUA COeAUHEHWUIA «aKTMBHOMO» Xnopa B pesynbTate obessapaxusaHun
BOALI XIIOpCOAEPXaWUMKU  peareHTaMn Hamu pa3paboTaH TexHONoru4eckui
npoyecc AexnNOpupoBaHWA MMTbeBoW BOAbI 0OpPaboTKOW nepexucu Boaopoaa
[laHHaa TexHonorna nNo3sonseT NOHM3NTL coaepxaHne xnopodopMa B NUTLEBOW
soae po ypoeua 1/10 NAK, npusectu B cootseTcTBue ¢ TpebosaHuamn CanlnH
2 14.1074-01 Takne nokasaTenu KaJectsa BOAbI, KaK 3anax ¥ NepMaHraHatHas
OKUCNIAEMOCTb (CanutapHo-3anuaemmonoruyeckoe 3aKnioueHve Ne
77.99 04 515 [] 000226 04 02 ot 03.04.2002 r.)
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3a nocnegHue roas! B 06nacT BO4ONOArOTOBKM HaMK BbINONHEHbI
cneayouime paborbi:

Paspabortka CHUXEHWUA NO coAepXaHWuio Xenesa B apTeauaHckoin soge no OAO
«MatuvHocTpouTensHbilA 3asoa» (r AnekTpocrans),

Paspabotka, M3roToBneHMe, MOHTaX W 3anyck YCTaHOBKM 0Oe33apaxusaHus
nog3eMHbIX BOA npoussoauTenpHoctolo 150 M ky6 /4 ans OAO «[lepbeHeBka»
(r Mocksaa),

MoHTaX CMcCTeM OYMCTKM Ha YCTaHOBKAax NO NEpPBUYHON NOArOTOBKE rasa B
AcTpaxanckow obn.,

PaspaboTka, M3rotosnexne, MOHTaX W 3aMycK YCTAHOBKU OYWUCTKU PEYHOM BOAbI
ANs Xo3sACTBEHHO-NUTbEBLIX Lenen 6a3bl otabixa PAO «lasnpom» (AcTpaxaHckas
obn ),

MpoeKTupoBaKMe OYUCTHBIX COOPYXEHWIE NUTLEBOTO BOAOCHAOXeHWS M.I.T
«OHepretuk» (OpeHbyprckas obn ),

Paspabotka TexHonoruu U NPOEKTUPOBAHNE YCTAHOBKU NOLrOTOBKU PEYHON BOABI
Bogo3abopa Ha p onbwoit Tan (r HwxHeBapToBCK),

Pa3spabotka TexHONnorMm u NpPOEKTUPOBAHME CTaHUMW OYUCTKW NOA3EMHbLIX BOA
npounasoauTensHocTeio 75 000 kyG/cyT B r. HosBpbcke (AHAO Tiomenckan obn ),
Paspabotka TexHonoruu v NpoekTMpoBaHWe YCTaHOBKW MNOArOTOBKM (YMAMYEHUR)
TexHudeckon soab! Ans a/n «lepemetseso-2» (r Mocksa),

Pa3spaboTka TexHOM0rMK, NPOEKTUPOBAHWE, MOHTAX M 3aNyCK YCTAHOBKM OYUCTKM
nuTbesoi Bogbl Ana 1/6 «Jlotoc» (r Mpumopcko-AxTapck KpacHogapckoro kpas),
Paspabotka TexHOmorun O4YWUCTKM BOALI CKBAXWHHOrO BoA03abopa NUTLEBOrO
BoaocHabxeHus ans MockoBcko# xenesHow goporu (r Mocksa)

Hawu counuwansi:
r. Actpaxaub, 414056, yn. Casyuikuna, 43, k 208

OupekTop KypaHose Cepreit FeHHaabeBuu,
Ten/dakc (8512)25-26-77, ven 25-27-23, E-mail dar_astr@astranet ru

r. Caparos, 410026, yn b6 Caposasn, 158, k 324

Lvpekrop YyHocos Qmutpui Banepbesuy
Ten/cpakc (8452)52-10-58, E-mail. sardar@overta ru

r. TonbaTTH, YNn. KoOMMyHanbHas, 39, k 605

OupexTop Kykcud Cepreit UBaHoBuY,
Ten/dakc (8482)20-81-78, ren 39-31-33, E-mail dar_lada@avtograd ru

r. Omck, 644000, np Mwpa, 5

OupekTop Conoraes Banepwii UsaHoBuy,
Tenl/daxke (8-381-2)65-03-23, ven 65-00-70, E-mail' sologaev@rol ru

r. KpacHopap, yn Ctapoky6atckas, o 118, k.411

AupekTop Moropensbues Anekcelt Hukonaesuy
Ten/cpakc (8-8612)31-75-18, E-mail kubhleb@mail.ru
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