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Hacrosawmiun craHpapt paciopocTpaHseTca Ha CKPBITOKpPHCTaJAJHYe-
CKHI rpa®uT B KPHCTAJJUUYEeCKHH rpaduT, NOJYYEHHBLIH PH pa3pnelb-
HOM HJH COBMeCTHOM oOorauleHuu NPUPOAHHX PYA, rpadurcoiepxka-
HIMX OTXOJ0B METa/UIypPTHUECKOro M JAPYrHX HPOM3BOJACTB, H YCTaHaB-
JAHBAaeT METOAbl OnpedeJleHuAs MeAd: (POTOMETPHYECKHH MeTod C JAH-
ITUALUTHOKAPOAMATOM CBHHUA B XJopodopMe U (QOTOMETPHUCCKHIL
METOHA C AHSTHIAAUTHOKAPOavaToM HATPHA B YeTHIPEXXJOPHCTOM Vr-
Jiepoje.

I1pd BO3HHKHOBEHHMH pa3HOIVIACHH B OlLEHKE KauecTBa 110 BEJHYU-
He MaCCOBOH JAOJIH MeJH oIlnelesieHHe NPOBOLAT ¢ JAUITHJALANTHOKAD-
OaMartoM CBHHIIA B XJaopogopve.

1. OBILHE TPEBOBAHHA

O6umue tpeboBanusi K Metonam aHannsa —mno [TOCT 17818.0.

2. POTOMETPHUYECKHUN METOR ONPEAEJIEHHA MEIH
C AU3THANUTHOKAPEAMATOM CBHHLUA B XJIOPOPOPME

2.1. CymHoCTh MeTOAA

Meto1 ocHOBaH Ha 0OOpa30BaHHM KEJTOTO KOMIIJIEKCHOTO COelH-
HeHHA MeJAu C JAH3THAIHTHOKap0aMaToM CBHHIA, 3KCTPArupOBAaHBHHU
XJIOPOPOPMOM 3TOTO COEAHHEHHA H (POTOMETPDUPOBAHHH OKPAaUIEHHOIo
pacTBopa.

2.2. Annaparypa, peakTHBbl U PacTBOpPbI

DoroanekTpokagopumerp no F'OCT 12083.

Kucaora asotrHasa no 'OCT 4461, pas6apaenHast 1: 1.

Amwmuaxk BoaHbii mo FOCT 3760, paz6aBaeHunit 1: 1,

H3nahve odguusananrHoe IlepeneuaTka BOCnpeuiela
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XnopodopMm (TpuUXJOpMeETaH).

CBuHen, ykcycHokueapii no [OCT 1027, pacTBop KOHLEHTDaLHH
| r/am?3,

Kucsora cepaasa no T'OCT 4204.

Meapb cepHokucaas no I'OCT 4165.

Hatpus N, N-auwstuagutnoxkapbamar no 1'OCT 8864, pactBop
KOHLIEHTPALUu 1 r/am°.

CranzaptHeid pactBop mead: 0,3929 r cepHOKHCJI0H MeoH PacTBoO-
pSItOT B BOXE, NPUJAHBAKT | CM° CepHOH KHUCJAOTHI, PAcTBOpP NepeJiuBa-
0T B MepHylo K00y BMecTHMOCTBIO 1000 ¢M3 m0JIMBAIOT BOLOH MO
METKH H NepeMEIIHBAIOT, CTAHAAPTHbLIH PACTBOP C MACCOBOH KOHIEH-
Tpauve Megu 0,1 mr/cMm? (paciBop A).

I'pagyvpoBOUYHBIH cTaHaapTHBIA pacTBOp MeJH: OTOHPAKOT NHINET-
Ko o0 cMm? cranaapTHoro pacTBopa A B MepHYIO KOJOY BMECTHMO-
cTei0 500 cM®, NOJHBAIOT BOAOH N0 METKH H mepeMellInBaioT. [ pagyn-
POBOYHBIH CTaHJZapTHBIM pacTBOP ¢ MaCCOBOM KOHUEHTPAlMeH Meau
0,01 mr/cM?® (pacTtBOp B).

2.3. IloaroroBKka K aHAJAH3Y

23.1. IIpuroroBaenue pactBopa AHITHJAAHTHOKA P-
DamaTa CBHHILA B XJopodopme

K 100cMm® pacrBopa YKCYCHOKHCJOro CBHHHA npHauBawT 90 cmd
CBEXKENPHIOTOBJEHHOIO pacTBopa JAHATHAAHTHOKapbamaTa HaTpHA.
PactBop (GUABTPYIOT yepe3 (DHUAbTP «KpacHas JeHTa», PUJIbTpAT yja-
aswT, Ocanok pacrBopstT B 200 cm?® xJjaopodopMa H, €CJH PACTBOP
MYTHBIH, er0 OUABTPYIOT Yepe3 CyXou (PHIbTP «KpacHas JjgeHTa». Pac-
TBOP HepeJUBAIOT B MepHYI0 Koab6y BMecTHMocThio 500 cMm?, moauna-
I0T XJOPOPOPMOM A0 METKH H llepeMellnBaloT,

2.3.2. [locTpoeHHe rpaAyupoBOYHOIro rpaduxa

B jpeautesibHble BOPOHKH BMecCTHMOCTbIO 100-—250 ¢M® oTMepHBa-
0T OiopeTkoH 0; 1; 2; 3; 4; 6; 8; 10 u 12 ¢™M® cranpapTHoro pacreopa
b, uyrto coorsBercrByer 0; 0,01; 0,02; 0,03; 0,04; 0,06; 0,08; 0,10
H 0,12 Mr Mesad.

B Kaxnyio BOpoHKy npuausawtr no 10—I15 cM® BoAB, N0 KanjasiM
amMuak (1:1) go pH 3 nmo yHHBepca/ibHOH HHAHKATOPpHOH OyMare,
no 5 cM? xJ0opodopMHOro pacrBopa AHITHIAHUTHOKAapOamMaTra CBHHIA,
3aKPHIBAIOT BOPOHKY NPOOKOH H BCTPAXHBAIOT B TeueHue 1—2 MHH.
PacrBop oTcTauBalT O MHH, 34aTeM CJUBAIOT HHXHHH CJOH 3KCTpa-
reHTa B MepHYIO Koaby BMecTHMocCThio D0 cM3. DKCTpardpoBaHue MOB-
TOPAIOT A0 TeX Mop, MOoKa NOCJAeJHAA MOPUHA 3KCTpaKTa He CTaHer
6ecuBETHOH. DKCTPaKThl COEJHHAIOT, A0JHUBAIOT XJOPOPOPMOM A0 MeT-
KH KOJOB H nepeMelldBaOT. Lic/iH pacTBOp MYTHBIH, ero QHJAbLTPYIOT
yepe3d cyxod (UJBTD «KpacHas JieHTa», oTOpachiBasg INepBYK IOPIHIO
(duabTpara.

OnTHYeCKy0 NJOTHOCTh PACTBOpPA U3MEPSAIT HA (POTOJIEKTPOKa-
JOpUMETpEe, NPHMeHSsIA CBeTOPHJABTP C 0O0JAacCTbI0 CBETONPONYCKAHHSA
4C0—500 M, B KioBeTe ¢ TOJILHHOH cjos pactBopa 10—50 MmMm.
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PacTBopoM CpaBHEHHSI CJAYKHT PacTBOpD, He COAEpPKALUHH MEJH.
' paayupoBounntit rpaduk crpost no 'OCT 17818.0.

2.4. MlpoBenenxne aHaAu3a

Hasecky rpadura Mmaccoir 10—25 r nomemamoT B CTaKaH BMECTH-
mMocthio 300—400 cm®, npunusart coorBercTBeHHO 40—100 cMm® pas-
OaBneHHod |:1 a30THOH KUCJAOTHI M KUNATAT 10 MHH OO0 NOJHOTO
VIaJIeHHs OKCHAOBR a3ota. PacTBop PUABTPYIOT B MEpHYIO KoJIOY BMe-
crimocTbio 250 cm®. Ocapox mpombiBaOT 5—6 pa3 ropsvyed BoAo¥
H yaansmr. Pacrsop jgodauBaioT BOJAOH J0 METKH H NepeMelUIHBAIOT
(OCHOBHOH pacTBOp).

OT ocHoBHOrQ pacrtpopa orOHpalOT aJHKBOTHYK udacte 1—10 cm?®
B 1eJUTeJbHYI® BOPOHKY BMmecTHMoCTbio 100—250 cwm®, npuaupaor
10 ¢M® BoABl, aMMHAaKa A0 yCcTaHOBJeHHS pH 3 no yHHBepcaJbHOH HH-
AHKATOpHOH Oywmare, 5 cM® XJa0opo¢OpMHOro pactBopa AHITHALUTHO-
Kapbamara cBUHIA H JaJiee NPOAOJNKAIOT aHaJu3, KaK YKa3aHo B
n, 2.3.2.

[lo H3MepeHHOU OMNTHUYECKOH IJIOTHOCTH IO FPaAyYHPOBOUYHOMY Trpa-
QHKY HAXOAAT MacCy MeAu B MUIAJAUCPAMMAaX.

2.5. OO0paboTKa pesyanrara
2.5.1., MaccoByio ponio mean (Xcu) B HNPOLEHTAX BbIYHUCAART MO

popmyde

Vyem+1000

rae m; — Macca MelH, HaljieHHas 10 TPajgyUpOBOYHOMY rpapukKy, Mr;
V — 06'beM OCHOBHOI'O pacTBOpa, CM?;
Vi, — ofbeM aJHMKBOTHOH YacTH pPacTBopa, CM°;
M — MAacca HaBeCcKH rpagura, r.
2.0.2. lonyckaeMoe pacxox/JIeHHe MexAy pesyJbTaTaMH IapaJi-
JdesbHbIX onpejesneHuit He nouakHo npebuiiate 0,000% npu MaccoBoi
podae meaun no 0,1% wu 0,01% npu maccoBod aoje meau Gojee 0,1%.

3. POTOMETPHYECKHA METO/A OMNMPELEJIEHHUA MEIAH C
OJUITHARHTHOKAPBAMATOM HATPHS B YETBIPEXXJIOPHCTOM
YIJIEPOJE

3.1. CymHocTh MeTOAA

Meton ocHOBaH Ha o0pa30BaHHH KeJITOTO KOMIIJIEKCHOIO cOoeAH-
HeHUA MeAH ¢ IHITHJAAUTHOKApOamMaTOM HATPHA B LIEJOUHOU Cpele.

3.2. Annaparypa, peakTHBH M PaCTBOpPbI

dorosnexrpokamsopumerp no OCT 12083.

Harpust N, N-ausruaauruoxkapbamar no 'OCT 8864, pactBop
KoHUeHTpauuu 1 r/aM3; XpaHAT B CKJAAHKE H3 TEMHOro CTekKJja He 0o-
Jee 3 CyT.

Harpuii nuMoHHOKHCALIH TpexsaMeuleHHblHi nmo T'OCT 22280, pac-
TBOp KoHueHTpauud 100 r/am°.
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Yraepon uetnipexxqaopuctuil mo TOCT 20288.

CrnupTt 3THA0BLIH peKTHOHKoBaHHBIA no 'OCT 18300.

TumoJioBEI CHHHH, pacTBOp KoHueHTpauuu 1 r/am® B pacTBope
9TUJAOBOI0O Cniupra, pa3bapJ/jieHHoro 1 : 4.

AmvMuak Boanwsii no F'OCT 3760, pasbaBaennnii 1 : 1.

Cosbp auHarpuerass 3THaeHguaMuH-N, N, N’, N’'-terpayKcycHo#i
KHucJaothl, 2-BoaHast (Tpudaod B) nmo 'OCT 10652, pactBop KoHUeHTpa-
nuu 100 r/am3,

Menb cepuoxuciaas no 'OCT 4165.

CTaHaapTHBIE PAcTBOPH Mejl no m. 2.2.

3.3. [loaroroBKa K aHa/u3y

[locTpoeHue rpajvHpoOBOUHOIO rpadukKka

B nenutenbHhie BOpOHKH BMecTHMOCTbIO 100—250 cM® oTMepHBA-
joT Oopetkoit 0; 1; 2; 3; 4; 6; 8; 10 u 12 cv® crangapTHOro pacTBoO-
pa b. B kaxayw BOpoHKy npuaidparT no 10—I15 cm® Boawl, no 2 cm®
pacTBopa JIMMOHHOKHCJOTO HATPH, Ho 2 ¢M°® TpujaoHa b, no 2—
J KAIUIH THMOJIOBOI'O CHHEro W 10 KamjsiM pacTBOop aMMHakKa Jo0 HU3-
MeHeHHs OKpackKH pacrBopa B roayOyio. Ilpuausarrt no 2 cM*® pacrpo-
pa AusTHJAAHTHOKapOaMaTta nHATpusa W nepeMeminBaloT. Hepes 10 mun
npubapasaor no 10 cM® uYeThIpeXXJOPHCTOrO Yriaepoja, 3aKphBaIOT
BOPOHKY NpoOKOH KW BCTPAXHBAKT B TeueHHe 1—2 muun. PactBop or-
CTAUBAIOT 9 MHH H CJHUBAKT CJOI 2KCTPaAredHTa B MepHyI0 KO0J0y BMeC-
THMOCTbI0O 00 cM?3, IDKCTparHpoBaHHe IMOBTOPAIOT H CJAHBAIOT CJOH
3KCTpareHTa B Ty Ke MEepHYK hoJ0y, NOJHBAIOT YeThIPEXXJOPHCTHIM
yrjaepoAoM [0 METKH H IepeMelIdBAalOoT, Hepe3 5 MUH H3MepHAIOT oOl-
THYECKYI0 IJIOTHOCTb pactBopa Ha ¢OTONIEKTPOKAJOpHMeETpe, NpHMe-
HAg CBETOQHJALTP ¢ obaacTeio cBetonponyckanua 400—450 M, B Ki0-
BeTe ¢ TOJLIHHOH ¢aosi pacTeopa 10—50 MM,

PactBopoM cpaBHeHHSI CJAVXKHT pacTBOp, He coaepxallui MeIH.
I'papyspoBounbiéi rpapuk crpost no 'OCT 17818.0.

3.4. MIposeaeHUe aHaAu3a

OT OCHOBHOrO pPAaCTBOPA, NOJYUEHHOro no m. 2.4, oTOupaiT anuk-
BOTHVIO 4acTh pacrsopa [|—I10cMm’® B JedHTeNbHYD BOPOHKY BMeC-
taMocThio 100—250 cm?3, npunuBaror 10—15 cM® Boawl, 2 ¢M® JHMOH-
HOKHCJIOrO0 HaTpus, 2 cM® TpraoHa B u BcTpsAxuBaioT. 3ateM jg00aBJis-
T 3—4 KallJIH THMOJOBOrC CHHero H IQ KarJjsfM pacTBop amMMiaka
A0 H3MEHEHHs OKPAacKH pacrBopa H3 PO30BOU B KeJNTYIO H 2 CM° B
n36uToKk (pH 9—9,5). IlpuauBarnTt 2 ¢M® pacTBopa AHSTHAAUTHCKAD-
OGaMaTa HaTpHs H AaJjee NPOJOJKAIOT aHaJJdu3, Kak yKasaHo B 1. 3.9.

PacTtBopoM cpaBHEHHS CJYXUT PacTBOP KOHTPOJIBHOTO OMNHITA.

[lo u3smepenHol ONTHYECKOH JMJOTHOCTH MO IpafyHPOBOUHOMY
rpaduKy HaXoAAT MAcCCy MU B MUJJAWrpamMMax.

3.9. O0padoTKa pPe3yJbTaTOB

3.5.1. Maccosvio jpgogio mean (Xcq,) B NPOUEHTAX BLIYHCJAAKT MO
n. 2.5.1.

3.50.2. Jlonyckaemoe pacxoxaeHHe MeXJAy pe3yJbTaTaMH napasi-
JeJibHbIX onpejesieHHi — 1o 1. 2.5.2.
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HoMmep pa3szxena,
AVHKTA, MOANYHKTA
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