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Hacroslliuit cTanHgapT pacnpocTpaHseTcsd Ha CKPHITOKpPHCTaJJH4Ye-
ckifi rpadHT B KpPHCTAMJAHYecKHH rpaduT, MONYYEHHBIH MPH paszielb-
HOM HJIH COBMECTHOM OOOTrallleHHH NPUPOAHHX PYA, rpadurcomepxa-
HIMX OTXOJ0B METaJJIy[PrHuecKoro H APYTHX NPOH3BOJCTB, H yCcTaHaB-
J1BaeT MeTOAbl onpejejeHus MeiH: (OTOMETPHYECKHH MeToAd C AH-
STHAZMTHOKApP6AMATOM CBHHUA B XJopodopMe H (GOTOMETPHUYCCKHI
MeTOA € AHSTHAAMTHOKAapGavaToM HaTpHA B YETHPEXXJOPHCTOM yr-
Jepoge.

[Tpr BO3HHKHOBEHHH pa3HOIMAcHi B OLEHKe KauecTBa MO BEJUYH-
He MaccoBOH AOJH MeNH oOlpelelleHHe NPOBOAAT ¢ AMITHALKTHOKAp-
6amaToM CBHHIA B XJopodopme.

1. OBILHE TPEBOBAHHA

O6mue TpeGoBanus K metojlaM ananmnsa—no [OCT 17818.0.

2. POTOMETPHYECKHH METOA ONPELEJEHHSA MELH
C JUATUNJUTHOKAPEAMATOM CBHHUA B XJIOPOPOPME

2.1. CymHoOCTh MeTOAA

Meton ocHOBaH Ha 00Gpa3soBaHUH ZKEJTOTO KOMILIEKCHOTO COeNRH-
HeHHSI MeAH ¢ JAHSTHJAIHTHOKap0aMaToM CBHHIA, 3KCTPATHPOBAHMH
XJ0poOPMOM ITOTO COeAHHEHHS H (POTOMETPHPOBAHHH OKPALUEHHOLO
pacTBopa.

2.2. Amnaparypa, peaKkTHebl H PACTBOPbI

®oroanekrpokasopumerp no FOCT 12083.

Kucaora asorsas no T'OCT 4461, pas6asaennas 1:1.

Ammuak Boanwsil no FOCT 3760, pazGasaennsii 1: 1.

H3ananne oduusaanrHoe TlepeneuaTka BOCHpenleHa
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C. 2 TOCT 17818.10—90

XaopodopM (TpHXJIOpMETaH).

Caunen ykcycHokueanii mo [OCT 1027, pacTBop KOHLEHTpalmH
1 r/am3,

Kucaora cepuaa nmo TOCT 4204.

Meab ceprokucaas no 'OCT 4165.

Hartpusa N, N-mustunaurwoxkapbamar no I'OCT 8864, pactsop
'KOHUEeHTPaUHH 1 r/am>.

Cranapaptueiii pacrsop meau: 0,3929 r cepHOKHC/ION MegH pacTBO-
psioT B BOJe, NPHJIHBAIOT 1 cM® cepHOH KHCJOTH, PacTBOp NepeHBa-
0T B MepHyio KOJOy BMecTHMOCTbIO 1000 cM3 HOJHBAOT BOLOH [0
MEeTKH H MNepeMeIlHBAIOT, CTaHZAPTHHIA pacTBOp ¢ MAaCCOBOH KOHIeEH-
Tpauueit Mmenu 0,1 mr/cM® (pacrBop A).

I'panynpoBounblil cTaHIapTHBIH PACTBOP Meau: OTOHPAIOT NHMET-
Ko#i 50 cm® crampapTHoro pacTBopa A B MepHYyIO Koa6y BMecTHMO-
creio 500 cM?, foMHBaIOT BOOH A0 METKH H NepemewmHBaloT. [pamyn-
POBCYHBIN CTAHAAPTHBIH PacTBOP C MACCOBOH KOHUEHTpalued MejiH
0,01 mr/cm® (pacTBOp B).

2.3. MMoaroroBka kK aHaAu3y

23.1. TIpHroToBNieHHe pacTBOpPa AHUITHJALUTHOKA -
famarTa CBHHLAa B xJdopodopme

K 100 cM® pacrBopa yKCYyCHOKHCJIOrO CBHHHA NpHAHBaOT 50 cM3
CBEXKENPHIOTOBJEHHOrO  PacTBOpa JAUITHJAAMTHOKapbamaTta HaTpHA.
Pacteop dumbTpylor uepes duaAbTp «KpacHas JeHTa», QHIbTPAT yia-
JasoT. Ocanok pacrsopsiior B 250 cM® xaopodopma u, ecaH pacTBOp
MYTHBIH, ero GUAbTPYIOT yepe3 cyxoii QUIBTP «KpacHas JeHTa». Pac-
TBOD NepeJHBAIOT B MepHy0 KoJ0y BMecTHMocThbio 500 cm®, goausa-
$0T XJOPO(OPMOM 10 METKH H NepeMellHBaloT.

23.2. [locTpoeHne rpaiyMHpoBOUYHOIrO rpaduka

B jenutenbubie BOpOHKH BMecTHMocThi0 100-—250 cM® oTmepupa-
10T Owopetkod 0; 1; 2; 3; 4; 6; 8; 10 u 12 cM® cranpapTHOro pacTBopa
B, uyro coorsercrsyer 0; 0,01; 0,02; 0,03; 0,04; 0,06; 0,08; 0,10
u 0,12 Mr menm.

B Kaxzayio BOpOHKy mpuausaioT no 10—15 c¢m® Boawbl, no xamism
ammuak (1:1) po pH 3 no ynmuBepca/bHONl uHAHKaTOpHOH Gymare,
no 5 cm?® xJ0podopMHOro pacrBopa AHITHIAUTHOKap6aMaTa CBHHIA,
3aKPHIBAIOT BOPOHKY INPOOKON H BCTPSXMBAIOT B TeueHue 1—2 MHH.
Pacrsop orcranBalT 5 MHH, 3aTeM C/IHBAIOT HHXHHH CJOH 3KCTpa-
FeHTa B MepHYI0 K010y BMecTHMocThio 50 cM3. DKcTparipoBaHHe MOB-
TOPAOT A0 TeX NOp, NOKAa MNOCJAeAHSs NMOPHHUA HKCTpAaKTa He CTaHer
OecuBeTHOH. DKCTPAKTBI COENHHSIOT, JOJHBAIOT XJOPO(DOPMOM 0 MeT-
KH KOJOB U mepeMellWBaiOT. Fciu pacTBOp MYTHBIH, ero (GUJILTPYIOT
yepe3 cyxoli (MJIBTP «KpacHas JeHTa», OTOGpacLiBas NEPBYIO MOPIHIO
¢HabTpara.

OnTHYecKy0 MJIOTHOCTb PacTBOPA H3MEpPSIOT Ha (OTO3JEKTPOKa-
JopuMeTpe, NPHMeHsis CBETOMHJABTP ¢ 00JaCThIO CBETONPONYCKAHHSA
4C0—500 #Mm, B KioBeTe ¢ TOJUIHHOH c¢jos pactsopa 10—50 mm.
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rocCr 17818.10—x0 C. 3

PacTBOpOM CpaBHEHHS CJIYyXKHT PacTBOp, He COAepMKalu# MenH.
I'panyupoBounsiit rpaduk crposit mo TOCT 17818.0.

2.4. MpoBenenne aHaausa

Hapecky rpadura maccoft 10—25 r nomemanr B CTakKaH BMeCTH-
mocThio 300—400 cm?, npuausator coorsercTBeHHo 40—100 cm® pas-
HapnenHol 1:1 asorHoil KucjaoTel H KunmATAT 10 MHH A0 TNOJHOTO
yIajleHHs OKCHIOB a3oTa. PacTBOp QHABTPYIOT B MepHYIO KoJGy BMe-
ctumocteio 250 cM3. Ocapox mpoMuiBaloT 5—6 paz ropsaved Bonoit
¥ yaansior. PacTsop JoJAHBAOT BOJOH 10 METKH H NEPEMEUIHBAIOT
(ocHOBHOH pacTBOp).

Ot ocHoBHOrO pacTBOpa OTOHPAaIOT aJHKBOTHYIO yacTe 1—10 cm3
B IeJHTeJbHYI0 BOPOHKY BMecTHMocThio 100—250 cm®, npuauBaior
10 cm® BoAkl, aMMHaKa A0 ycranosaendss pH 3 no yunBepcadbuoit un-
AukartopHo#l Oymare, 5 cM?® XJA0poOpMHOr0 pacTBopa AHITHJLAHTHO-
Kap6amMaTa CBHHLIA H JaJjee OPOAOKAIOT aHaNH3, KaK YKa3aHo B
n, 2.3.2.

[lo H3aMepeHHO!l ONTHYeCKOH MJOTHOCTH 1O FPaLYHPOBOYHOMY rpa-
$HKY HAXOAAT MacCy MelHd B MHJJIHTpaMMax.

2.5. O6paboTka pe3yabTara
2.5.1. Maccosyio nonwo meau (Xc,) B MPOUEHTAX BBIUHCAAIOT IO
dopmyae o —enited
Xy my- V100 ,
Vy-m-1000

rge m; — Macca MelH, HaliieHHas 110 rPaAyUPOBOYHOMY rpaduky, Mr;
V — 06'beM OCHOBHOr'O pacTBopa, cMm?;
Vi — o6beM aJHKBOTHOH YacTH PacTBopa, cMm?;
m — Macca "HasecKd rpadmura, r.
2.5.2, NonyckaeMoe pacxox/IeHHe MexXAy pe3yJbTaTaMH mnapaJ-
JieIbHBIX OIpejesieHuil He xosaxkyo mpeBnmath 0,006% npu MaccoBoii
xode meau po 0,1% wu 0,019% npu maccosoil jgone Megu Goaee 0,19%.

3. PVOTOMETPHYECKHHA METO/ ONPEAEJEHUS MEIH C
DIUITHABEUHTHOKAPBAMATOM HATPHSA B RETBIPEXXJIOPHCTOM
YIMEPOJE

3.1. CymHocTh METORA

MeTton ocHOBaH Ha 0Opa30BAHMH KEJTOr0 KOMIIJIEKCHOIO COelH-
HeHUs Meld ¢ IHITHAAUTHOKApGaMaToM HATpHS B llenouHOf cpene.

3.2. Annaparypa, peaKTHBH M PacCTBOpPBI

dorosaextpokanopumerp mo 'OCT 12083.

Harpus N, N-ausrwigurnoxapbamar no 'OCT 8864, pacrsop
KoHuentpauuyu 1 r/am®; XpaHAT B CKJAHKe H3 TeMHOro CTeKJa He 0o-
Jee 3 CyT.

Hartpuii siumonnokucaniii Tpexdamewiennni mo FOCT 22280, pac-
TBOp KoHueHTpaumu 100 r/mm?3.
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C. 4 TOCT 17818.10—90

Yraepon uetnipexxaopucthiii o TOCT 20288.

Cnupr sTHa0BIT pekTHHKoBauHbIA Mo TOCT 18300.

TuMonoBbIfl cHHHA, pacTBOp KoHueHtpaunuu ! r/am® B pacTBOpe
9THJAOBOTO CIHpPTA, pasbapJjenHoro 1 : 4.

Ammuak Boauwnd no FOCT 3760, pasGasaennsiit 1: 1.

Conp auHatpuerasi 3stHaenguamud-N, N, N’, N’-rerpaykcycHoi
KHCJOTHI, 2-BoAHas (TtpuaoH B) mo 'OCT 10652, pacTBop KoHuUEHTpa-
uun 100 r/fam3,

Menb cepuokucaas no 'OCT 4165.

CranfapTHeie pacTBopul Mean no n, 2.2,

3.3. MoaroroBka K aHaH3Y

[ToctpoeHue rpajyupoBouHOro rpadukKa

B nenuTenbHbie BOPOHKH BMecTHMoOCTbIO [00—250 c¢M® oTMepHBa-
ioT Olopetkoit 0; 1; 2; 3; 4; 6; 8 10 u 12 cM® crangapTHOro pacTBo-
pa b. B kaxayio BopoHKy npuaisawT no 10—15 c¢M? Boawl, no 2 cm®
pacTBopa JHMOHHOKHCJOTO HATpHs, mo 2 c¢M® TpujoHa B, no 2—
3 KamJH THMOJIOBOI'O CHHEr0 H 70 KamJfM pacTBOpP aMMHaka A0 H3-
MeHeHHs OKpackKH pactBopa B roay6yi. Ilpuausalor no 2 cm® pacrso-
pa amstuanutHokapbamaTa maTpHs W NepeMelinBaloT. Yepes 10 MHH
npubapisior no 10 cM® qeTHIPEXXAOPHCTOrO YILiepojaa, 3aKpHBAIOT
BOPOHKY NpoOKofi ¥ BcTpsxuBaloT B TeueHue 1—2 muu. PacTeop o7-
CTAUBAIOT O MHH H CJIHBAIOT CJIOH 3KCTPareHTa B MepHYO KoJaby BMec-
THMOCTBIO 50 c¢M3. DKcTpariposanHe MOBTOPSAIOT H CJAHBAIOT CJHOH
3KCTpPareHTa B TY Ke MepHYI0 Kojaly, AOJHBAIOT YeThIPEXXJOPHCTHIM
yriepoioM IO METKH H mepeMeliHBaloT. depe3 5 MHH H3MepsIOT oll-
THYECKYIO MJOTHOCTb pPacrsopa Ha ¢OTO3JIeKTpPOKaJOopHMeTpe, NMpHMe-
HAs CBETOQHJALTD c obaacTeio cBetonponyckaHua 400—450 um, B Kio-
BeTe ¢ TOJUINHOH c¢josi pacTBopa 10—50 MM,

PactBopoM cpaBHeHHs CJYXKHT DPacTBop, He coaepkalinil MenH.
I'panynpoBounniii rpaduk crposit no F'OCT 17818.0.

3.4. NMpoBeacHue aHaaAu3a

Ot ocHoBHOro pacTBopa, NoJyyeHHoro no m. 2.4, or6upaioT anuk-
BOTHYIQ YacTb pactBopa |—10cM® B jgenuTesbHYI0 BOPOHKY BMeC-
TamocThio 100—250 cm®, npunusator 10—15 cm® Boxel, 2 cM® JAHMOH-
HOKHCJIOTO HaTpHA, 2 cM® TpusioHa B W BcTpaxusaioT. 3aTeM jpobasiis-
0T 3—4 Kalyld THMOJOBOIC CHHEro W 110 KanjsaM pacTBop aMMiaka
0 H3MEHEHHS OKDACKH PACTBOP& H3 PO30BOM B KEJNTYIO H 2 ¢M® B
uzburok (pH 9—9,5). Ilpuausar 2 ¢M® pacTBOpa AHSTHAAHTHOKap-
OamaTa HaTpHA M Jajiee NPOJOJIKAIOT aHAJH3, KaK yKasaHo B I. 3.3.

PacTBOpOM CcpaBHEHHS CJYXKHT pacTBOP KOHTDOJBHOTO ONHITA.

[lo wm3mepenHo# oNTHYeCcKOH MJIOTHOCTH MO FPaLyHPOBOYHOMY
rpaduKy HaXonST MAacCy MeAH B MHJJAHTpAMMax.

3.5. OGpaGoTka pe3y bTaTOB

3.5.1. Maccosyio poaio mean (Xc,) B TPOLUEHTaX BBIYHCIASIOT MO
n. 25.1.

3.5.2. Nonyckaemoe pacxoxIeHHE MeXJIy pe3yJsTaTaMH mnapaj-
JIeJbHBIX onpeleneduil — no m. 2.5.2,
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