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Jlata sBsepneuus 01.01.93

Hacroswmnii cTaniapr ycTaHaBauBaeT (POTOMeTPHUECKHE  MeTOLHE
onpejesieHHs MbIUIbSAKAa (nIpH MaccoBOH AoJe Mbiubaka ot 0,0005 no
0,05 %) u aToMHO-a6COPOLHOHHBIH METO ONPejeNeHHs MblllbsiKa (IpH

maccoBou poJe ot 0,005 g0 0,05 9%) B HHKeJse, HHKeJdeBBIX H MeIHO-
HHKeJeBbiX criytaBax no 1 OCT 492 u TOCT 19241.

1. ObHIHE TPEBOBAHHA

O6uwiue TpebGoBaHus K MmetogaM aHaausa — no I'OCT 25086 ¢ no-
nojHenuem no pasa. 1 TOCT 6689.1.

2. 9KCTPAKLLHOHHO-®OTOMETPUUYECKHA METOJ,
ONPEAENEHUS MbILIbAKA

21. CyumiHocTr MeToOa

MeTtoa ocHOBaH Ha 06pa30BaHHH KEJTOrO MbIIUbLSIKOBOMOJHOAEHO-
BOro KOMIIJIEKCA C IOCJEAYIOIUHM BOCCTAHOBJIEHHEM €ro CePHOKHCJHIM
rHAPa3HHOM [0 MBIIIbAKOBOMOJHOJEHOBOH CHHH. MeToa BKJOUaer
OTAEJNEHHEe MblIIbAKA OT OCHOBHBIX KOMIIOHEHTOB CIJIABOB COOCaXKie-
HHEM ¢ THAPOOKHCBHIO KeJie3a C IoCJeAVIolleli 3KCTpakKlided B BHJE
HOAHAa Mblllibsika (I1l) yeTbIpexXXJOPHCTHIM yr1€pOAOM H PE3KCTPaK-
IIHEeH ero BOJOH.

22. AnnapaTtypa, peakKTHBH H PacTBODH

@QOTOINEKTPOKOJOPUMETP HJIH CHEKTPOdOTOMETP.

Kucnora asotHas no F'OCT 4461 u pasbasaensas 1:1.

Kncaora consihasi no TOCT 3118 u pa36asaennas 1:1 u 1:3.

Hinanune oduuKanbHoOE
© H3nateabcTBO cTanaapros, 1992

HacToswHit CTAHRAPT He MOXKeT ObiTb NOJAHOCTHIO HAH YACTHYHO BOCIDOMIBERCK,
THPAXKHPOBAH K pacapocrpaHen 6e3 paspewenus Iocctanpapra Poccun
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CMech KHCJOT AJSt PaCTBOPEHHUS: KOHUEGHTPHPOBaHHBIE a30THaA MU
COJISHAs1 KHCJIOTHl B COOTHOLIeHHH 1:3.

Kucsora cepuasg no T'OCT 4204 u pas6aBaennas 1:4 u 3 moab/am?
pacTBop.

Kucaora ¢propucrosoaoponnas no FOCT 10484.

Ammuak soaubiii no FOCT 3760 u pas6aBaenHblil 1:50.

Boaopona nepekuch no 'OCT 10929.

Kaauii tioauctoiti no OCT 4332, pacTBOp B KOHIEHTPUPOBAHHOH
CONAHOH KHcaoTe: | r HogHcTOoro KaJqusi pactBopsoT B 60 cM® KOH-
UEeHTPHPOBAHHOH COJIHOI KHCJIOTBI; FOTOBAT B AEHb NPUMEHEHHS.

IlpomMbIBHON pacTBOP: TPH YAaCTH pacTBOpPa HOAUCTOrO KaJius CMe-
HIUBAIOT ¢ OAHOUW YacTbIO BOJAHI.

Cnupt 3Tun0oBbil pekTH(hUKOBaHHBbIH TexHHueckuid no OCT 18300.

uapasud ceprokucantit no 'OCT 5841 u pactsop 1,5 r/ams.

Ammonuii moaub6nenHoBokucanii no F'OCT 3765, pacrteop 10 r/am?
8 3 MOJb/AM? pacTBOpe CEePHOH KHCJIOThI; FOTOBAT U3 NCPEKPUCTAJJIH-
30BaHHOro npenaparta. llepekpucrannuszaguio  MoJUOAEHOBOKHCIIOIO
amMoHus nposoaat no FOCT 6689.7.

Cmech peakuHoHHasi: K 50 cM3 pacTtBopa MOJHOAEHOBOKHCJAOTO
aMMOHHA npubaBasAloT 5 cM® pacTBopa CEPHOKHCJAOIO THAPAa3HHA H
AojuBaoT BoJoH A0 oO6bema 100 cm3; roToBsAT B LEHb IIPUMEHEHHS.

KBacun xenezoammonuiitipie no HTJI, pacteop 100 r/am®.

10 r kBacuoB pacTBOPAKT NpH  HarpeBaHuu B 70 ¢cM® BOABI W
5 ¢cM® KOHIEHTPHPOBAHHOH a30THOH KHCJOTEHL, pacTBOp (PHJAbLTPYIOT H
pasbaBasiiot Bogoi Ao 100 cms.

Kanuit mapranuosokucasiii no 'OCT 20490, pactBop 1 r/ams.

Cepe6po asorHokHcaoe no T'OCT 1277, pactsop 10 r/am’.

Harpusa ruapookncs no 'OCT 4328, pacteop 100 r/am?.

GOenondranend, pactsop 10 r/am3 B 3THI0BOM ciupTe.

AMMoHH# HaacepHOKucAHH o TOCT 20478.

Yraepon uetnipexxaopHuctoid no ['OCT 20288.

AHruapHA MbILIbIAKOBHCTHIH.

CraHaapTHble PacTBOPHI MbILIbAKA.

PactBop A: 0,132 r MblIUbSIKOBHCTOrO AHTHAPHAA PACTBOPSIOT NPH
Harpesanuu B 10 cM® pacTBopa rHAPOOKHCH HATpHsl, NNepeBOASAT Pact-
BOp B MepHYIO KO0y BMeCTHMOCTb 500 cm3, HeHTpaausyloT no ¢e-
HOJMIPTa JeuHy coasiHod KucaoTtod (1:3) W A0/MMBAIOT BOAOH A0 METKH.

1 cm3 pactBopa A cozepxHT 0,0002 r mbiibsiKa.

PactBop b: 25 cM3 pactBopa A mepeHocAT B MepHYIO KoJOy BMec-
THMOCTHIO 500 cM3 H A0JUBAIOT N0 METKH BOAOH.

1 cm? pactBopa b comepxut 0,00001 r MuliuibsKa.
23. IllpoBenenune aHaJaH3a

2.3.1. lan cnaasos, codepamcawux mexee 0,1 % kpemnus u He co-
deprauiux xpom u sorehpam
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HaBecky cnyaBa (cMm. Taba. 1) noMeulalOT B CrdakdH BMeC!HMUC-
Th1o 250—300 om3, pmobasasior 20—30 cm?® asortHoit kucaoro  (1:1),
HAKPbLIBAIOT YaCOBBIM CreKJdOM, CTeKJSHHOH HJAHM nNJAacTHKOBOH mnJjac-
THHKOH H pacTBOpAIOT npu HarpeBaHuu. Ilocae pacTBopenns HaBeCKH
YAaCOBOE CTEKJO WJHU MJACTHHKY ¥ CTEHKH CTaKaHa OMNOJACKHBAIOT BO-
A0H, pacTBOp pasbaBasawT Bogod Ao 120—150 cm®, pobasasior 1 cmd
pacTBOpa »KeJie30aMMOHHHHBIX KBAacUOB (IIPH MaccoBOH 10Jie XeJe3a
B cmiaBe Oosee 0,1 % xkenezoaMMOHHHHBIE KBacibl He 106aBJASKOT),
pnarpeBaloT a0 60—70°C ¥ oca)KaalOT rHAPOOKHCH KeJe3d, OCTOPDMK-
HO H00aBJisAsi KOHUEHTPHUPOBaHHBLIH aMMHaK Jo oO0pa3oBaHHs pPacTBO-
PHMBIX aMMHAYHBIX KOMIJIEKCOB HHKEJSl M MeAH H CBepX 3TOro eule
0—6 cM® H30bLITKa aMMHaKa.

Tabnanuna 1
e TR O R R O TR R R RRERRRRRREEERRRRRRRBRRRIIEESSESRRRRERERE RS

|
A1 .; JHKBO.1 ad
M1.coag A0TH Mbllll b5l d Cl:}{:[‘fia !}f&glg.]};:qxlcq}}fni, AT]E};C b
M pPdACTBOP4, cMm?
Or 06205 go 00015 BrJ0OY o — Beer, pacrtsop
Cis 0,0015 » 0,005 » 1 _ Beewr pacisop
» G005 » 001 » ] 51 20
> 0,01 » 0095 , g5 57 20
» 0,025 » 0,05 > 0,5 1€0 20

PactBop BuiepxuBalor B Teuenue 30 mud npu 60 70°C pag xoa-
FyJASIMHE OCajflKa THAPOOKHCH kKeJje3a. Ocaiok OTQHALTPOBLIBAIOT Ha
GHUALTP CPEeAHEeH MJAOTHOCTH, CTAKAH U 0CaJ0K MpPOMbIBalT 6—3 pas3
ropsiauM pactBopoMm ammuaxa (1:50), pactBopaT Ha puabTpe 20 cM
ropsuei cepuod KHcJao0TH (1 4), cobupad pacTBOp B cTakaH, B KOTO-
pOM TNPOBOAUJAOCHL Ocaxiaenue, PuiabTp O—7 pa3 NPOMDLIBAIOT IFOpAUEH
BOAOH (ecsu B criaBe NPHCYTCTBYeT MapraHel, To IPH PacTBOpPEHHH
ocajka B CTakaH A00aBJISIIOT HECKOJbKO Kallejib NePeKHCH BOAOPOAaA)
Ocaxjaenue, ¢uIbTPOBaHUe, NPOMEIBAaHHEe UM pacTBOPeHHE OCAalnKa
IPOBOAAT TpH:KABL. PacrBop ymapuHBalOT A0 NoABJeHUA Oesoro AhMa
cepHOM KHCJA0TH. llocsae oxnaxaeHuss ONOMACKHBAIOT CTEHKH CTAKaHa
BOJOH H NOBTOPSIOT yNapHBaHUe JIO0 MOsiBJAeHHs 6eJoro JAbiMa CepHOH
KHCJOTH, 3ateM no6aBuasioT B crakald 0,2—0,3 r cepHOKHCJIOrO rHAp a-
3dHa U HarpesaroT 5— 10 MHH.

[Ipu maccoBoit goJsie MpllIbsKa B cnjaBe MmeHee 0,005 % ocraTor
nocJie BhINAPHBAHHUS PacTBOPSIOT B 1D ¢M® BOABl, pacTBOp NOMeEmaioT
B JIeJIHTeJIbHYIO BOPOHKY BMecTHMOCTbIO 200—300 c¢m? U ononacku-
BalOT CTEHKH CTakKaHa 5 ¢M°® BOABI.

[Ipn MaccoBoifl nosie MHIUbAKA B cnjaBe cBhue J,005 % B crakan
no6aBasoT 35—40 cm3 BOAbBI, pacTBOP MOMELIAIOT B MEPHYIO KoJIOY
(cM. Taba. 1) U pas3baBJaAT A0 MeTKH BOAOH. AJMKBOTHYIO 4acTh —
20 cM® moMellaloT B AEJHTEJBHYIO BOPOHKY BMeCTHMOCTbIO 250—
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—300 cm3, pgo6asastor 60 cM®  pacTBopa HOAHCTOrO  KaJHf,
30 cM? YeTBHIPEXXJOPHUCTOrO yryaepoAa H 3KCTPArupyrT MBILbAK B Te-
yeHe 2 MHH. OpraHuyecKHy CJOH NOMELIAlOT BO BTOPYIO AEJTHTE/Ib-
HYI0O BOPOHKY BMecTHUMOcTbIO 100—150 cM3, a B nepBylo A00aBJaHIOT
15 ¢M® 4yeTHIPEXXJOPUCTOrO YIJVIEPOAa H NOBTOPSIOT 3KCTPAKIHIO euie
pa3. JKCTPAKTHhl 00DbENHHSIOT, IPOMBLIBAIOT B TeueHHe 2 MHH 20 cwm?
NPOMBIBHOIO PACTBOpPA M NMOMELLAIOT OPraHHYeCKHU CJOH B TPEThIO Je-
JHTEJbLHYIO BOPOHKY BMmecTuMoCcThi0 100—150 cM?, B Hee jp00aBJisiorT
15 cM?® BOAB ¥ NPOBOAST PE3KCTPAKIHIO MBIUIbSAKA B TE€UCHHE 2 MHUH.

OpraHuuyeCKHH CJO0H CJHBAIOT B UYETBEPTYIO AEJUTEJNbHYIO BOPOHKY
BMecTUMOCTBIO 100—150 cM3 u mOBTOPAIOT PEIKCTPAKLHIO B TeX »Ke
ycJoBUsAX. BOJHble Pe3KCTPaKThl MOMELAT B MEPHYIO KOJIOYy BMECTH-
MocTbio 00 cM?, H00aBJdI0T MO KamasgM pPacTBOP MapraHuOBOKHCJIOIO
KaJiisl 0 YCTOMUHMBOHM PO30BOH OKPAaCKH, KOTOPYIO paspylnalor, JA0-
6aBJisis N0 KamnJjsM PacTBOP CepHOKHcAoro ruapasuna. JobaBiasior
4 cM® peakIMOHHO# CMeCH H KoJOy C pacTBOPOM IIOMEUIAKT B KHIMISA-
myio BoasiHylo OaHwo, Cnycta 10—15 MuH, pacTBOp oOXJdaxkaAaloT, H0-
JUBAIOT 10 METKH BOJOH U H3MEPSHAIT ONTHYECKYIO IJIOTHOCTL PacTBopa
Ha (QOTO3JEKTPOKOJOPUMETPe ¢ KPACHbIM CBETOPUABTPOM B KIOBETE C
TOJIIHHON IOrJolilaulero ceeT cJogd 1 cm. PacTtBopoM cpaBHeHUd
CAYXKHUT PACTBOP KOHTPOJBHOIO OIBITA.

2.3.2. Haa cnaasos ¢ maccosol doaeu kpemuus ceoitie 0,1 Y

Hagecky cnsaBa (cM. Taba. 1) nmomellatloT B IJIATHHOBYIO YaLIKY,
pobasasor 20—25 cm?® aszoTHoit KHcaoTh (1:1), 1—3 cm?® dpropucro-
BOJOPOAHOM KHCJOTBI U pacTBOpstoT npu HarpeBaHuH. Ilocsae oxnax-
JEHUS CTEHKH YallKK ONOJACKHBAIOT BOZOH, A00aBJASAIOT O CcM® KOH-
LHEeHTPUPOBAHHOU CepHOH KHUCJAOTH U PacTBOp ynapuUBAKT A0 HayaJja
BhAeJeHUs1 0eJoro JAbIMa CepHOH KHCJOTH, HallKy OXJaxKAaloT; OIo-
JACKHBAIOT CTeHKH BOJAOH M MOBTOPAIOT ynapuBaHHe AO HaudaJja Bblje-
AeHus Oejioro AbiMa cepHoit KucaoTH. Ilocae oxuaxaeHUs OCTATOK
pacTBOPSIOT NPH HarpesaHuu B 30—40 cM® BOABI, NOMeIIAlOT B CTaKaH
BMeCTUMOCTbIO 200 cMm?, pasbaBasiior Bojoii Ao 120—150 cm®, Harpe-
BaioT 40 60—70°C u ocaxparT r4APOOKHChH KeJje3a, OCTOPOXKHO J0-
6asssass aMmMHaK 4O O0pa3oBAHHS PACTBOPUMbLIX AMMHAUHLIX KOMILJICK-
COB HHUKCJISL U MEAH M CBepxX 3TOro ellle o—6 c¢M® u36bITKAa aMMHaKa.

HaJjiee aHa U3 BeAyT, Kak yKa3aHo B II. 2.3.1.

2.3.3. Axas cnaasos, codepacauyux Xpom

Hasecky cnsaBa (cm. taba. 1) nmomeulaloT B NMJATHHOBYIO UAILKY,
pobasagoT 20—25 c¢m3 asorHon KuHcaoTel (l:1), 1—2 cm?® dropucrto-
BOJODPOJHOU KHCJIOTHl U PACTBOPSAIOT NIPHU HATPEBAHUU.

[Tocsne oxJiaxkKIeHUs CTeHKH YallKH ONOJAacKHBAalOT BOJ0H, n0o06aB-
aaor 10 ¢M® KOHIeHTPUPOBAHHOH cepHOH KHCJAOTH M PacTBOP yrapi-
BAIOT JO Havana BbiAeJdeHHusa 0€JIoTo AbiMa CEepPHOM KUCJIOTLL HallKy OX-
JAaXAAOT, ONIONACKHBAKT CTEHKH BOLOH M MOBTOPSAIT yIapHUBaHUe IO
Havana BbineseHHs O€sloro AbiMa cepHOii KucaoThl. [loche oxnmaxjac-
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HHsl OCTaTOK pacTBOPAIOT INPH HarpeBaHuM B 35—40 cm® BOABI, pacT-
BOp INOMelLaloT B cTaKaH BMeCTHMOCTbIO 300—400 cMm?® u pasbaBasior
Bonoid po0 200 cm®, no0GaBadOT pacTBOP a30THOKHCJIOro cepebpa:
15 ¢cm® — npu HaBecke cmJiaBa 2 T, 8 ¢cM3 1npH HaBecke 1 r ¥©
4 cm® — npu Hasecke 0,5 r. BBOAAT O r HaACEPHOKHCAOrO0 aMMOHHS
(o oxkuc/JeHUs XpoMa), PaACcTBOP HArpeBalOT A0 KUMNEHHA H KUMNATHAT
10 NOJIHOTO Pa3J0XKEHHs HaACEPHOKHUCAOro aMMOHHA (A0 IIOJHOTO
NpeKpauleHUs BbifeJIEHHUs] IIY3bIPbKOB KHCJopoAa). PacTBop 0OXx/aax-
pawt go 60—70 °C, omoJacKHBalOT CTeHKH CcTakKaHa BOJAOH, A00aBJisl-
10T 1 cM?® pacTBOpa XKeJe30aMMOHHHHBIX KBACIOB H 0caXAalT THAPO-
OKHCHb KeJ/le3a, OCTOPOXKHO A00aBndsl KOHUEHTPHUPOBAHHLIH aMMHAK
A0 o0pa3oBaHHsA PAaCTBOPHUMBIX aMMHAUHBIX KOMIIJIEKCOB HHUKeJIS H Me-

AM U CBEPX 3TOro 5-—6 ¢M® amMuaka B u30HTOK. [lanee aHanus BeAyT,
KakK ykKasaHo B 11.2.3.1.

2.3.4. Aaa cnaasos, codepxcauiux 80460 pam

Hagecky cnsaBa (cMm. Ta6a. 1) noMemaioT B cTaKaH BMECTHMOCTbBIO
250 cm®, pobGasasror 60—80 cM? cMecH KHCAOT AJs  PacTBOPEHHA H
[Ipu HarpeBaHud pacTBopalT. K pactBopy A06aBiasgioT 5 ¢M? KOHILEHT-
PUPOBAHHOH CEePHOH KHCJOTH M ymnapuBaloT o 10—I12 cm3. Pacrtsop
pasbasasior 30 ¢M® BOAL M BHINABIUHH 0CAaJ0K BOJbHPaMOBOH KHCJO-
Thl OT(QUJBTPOBHIBAIOT Ha ABOHHOH MJOTHBIH (PpuabTp. CTakaH H oca-
LOK NPOMEBEIBAKOT 5—6 pa3 ropsayeit coassHow KucaotToit (l:1). Ocamok
C (pUALTPOM BbIOpACHBAIOT, a K (UABTPATY A00aBJSAOT 1 CM® pacTBO-
pa KeJle30aMMOHHHHBIX KBacLoB, HarpepaloT A0 60—70 °C u ocaxnaa-
I0T THAPOOKHCH 2KeJle3a, OCTOPOXKHO JH00aBJisAsi aMMHaK A0 oOpasoBa-
HUSl aMMHAYHBIX PAaCTBOPHMBIX KOMIIJIEKCOB HHUKeJs U MEAH M CBEpX

atoro o—b6 cMm® u3bbTKa amMHaka, lanee aHa/su3 BelyT, KaK yKasa-
HO B 1I1. 2.3.1.

2.3.5. llocTpoenue epadyuposounozo epaduxa

B crakaubl, BMecTHMOCTBIO IO 250 cMm?, nomewralot 0,5; 1,0; 2,0; 3,0;
5,0; 6,0 ¢Mm3 craHmapTHoro pacrBopa b Mbbsgka, [K00aBAAIOT A0
10 ¢cM® KOHUEHTPUPOBAHHOH a30THOHW KHCJOTHl H BHIIIAPHUBAKT JOCYyX4d
Ha BOAsAHOH OaHe.

OcCTaTOK pacTBOPSIOT B BOAe, pacTBop pa30aBAsIOT BOAOH AO
120—150 cm3, mobaBaswoTr no 1 cm3 pactBopa xeje30aMMOHHHHBIX
KBacioB, HarpeBawT A0 60—70°C u ocaxXaalT THAPOOKUCH KeJsae3a
aMMHakKoM. [lasee aHann3 BeAyT, KaK yKasaHo B 1. 2.3.1 1ipu macco-
BOW Jl0Jie MbllubAKa MeHee 0,005 9.

24. O6paboTKa pe3yabTaTOB

2.4.1. MaccoByio 10410 MBIlIbsKa (X) B NPOLEHTAaX BLIUUCJAAIOT TIO

dopMmyJie
X oo m, > 100

1 ?

rie m; — Macca MbIIbAKa, HalJeHHas MO TPaiyupoOBOUHOVY Ipad
Ky, T,
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m -— Macca HaBeCKH CmJaaBa, COOTBETCTBYIOUlAA aJUKBOTHOH
YaCcTH pacTBopa, r.

2.4.2, PacxoxAeHus pe3yJbTaTOB TPex NapaieJbHBIX onpejede-

HUit d (nokasarte/b CXOAHMOCTH) H pe3yJabTaTOB ABYX aHaJiH3oB D

(nokasatesib BOCIHPOM3BOJHMOCTH) He AOJIKHBI NPeBHIIAThL 3HAYEHHH

JONMyCKaeMbIX PacXx0oKAeHHuH, NIpuBeAeHHBIX B TabJ. 2.
Tabanpa 2

| JLOmycKaeMble pacxXoxpeHus, 9%

Maccosan noiia MElubLAKa, %

d D
Ot 00005 1o 0,001 BkJou. 0.CC02 (.0003
Cs. 0,001 » 0005 » 0.J008 0.CO1
» (,005 » 0401 » C.C015 0.002
» 001 » 0(2 » 0,0C14 0.005
» 0,02 » 0,15 » 0.007 0.01

2.4.3. KOHTPOJAb TOYHOCTH Pe3yJbTAaTOB aHaJ/dH3a  NPOBOAAT IO
[ocyaapcTBeHHBM cTangaptHeiM cOpasgam (I'CO) uaum no orpacae-
BbHIM cTanAapTHhiM obpasuam (OCO), uau no cranaapTHeiM 006pasuam
npeAnpuatTua(COIl) Hukens, HukeseBbIX HJAH MeAHO-HHKeJeBBIX CHJa-
BoB, yTrBepxaAeHHbIM o [OCT &8.315, unu Mmeroaom 1006aBOK, HJH CO-
NOCTABJEeHHEM pPe3yJbTaToB, NOJYYEeHHBIX aTOMHO-a0COpOLHOHHBIM Me-
ToJ0M, B cooTrBetcTBHU ¢ [OCT 25086.

3. POTOMETPHUYECKUH METOA ONPEAEJNEHUA MblIUIbAKA

3.1. CymHocTh MeTOJXA

MeTo OCHOBAH Ha OOPa30BaHHU KeATOr0 MBLILLILAKOBOMOJHOAEHO-
BOI'0 KOMILJIEKCa ¢ NOCJAeAYIOIIHM BOCCTAHOBJEHHEM €ro CEePHOKHCJIBIM
rHAPasHHOM B cJabOKHCJAOM PacTBOPe A0 MBIIIBbAKOBOMOJIHOAEHOBOH
cunu. [IpeaBapuTeJbHO MBIIIBAK OT OCHOBHBIX KOMIIOHEHTOB CI1J1aBOB
OTACJSIOT COOCaXKAEeHUEeM C THAPOOKHCHIO XKeJeda ¢ NOCJIeAYIOIIHM Bhi-
JleJleHHeM MbilllbfKa AHCTUIJALNEd TPEXXJOPHCTOro MbLilIbSIKA H3 CO-
JSIHOKHUCJOr0, pacraopa.

3.2. AnnapaTtypa pPeakKTHUBH U PacTBODH

DOTO3/IEKTPOKOJOPHMETP UJIH CIEKTPOPOTOMETD.

Annapar AJas JMCTRJISIMY Mbilibsika no n. 3.3.1 uiau Apyrou npu-
6op noao6HOTO THHOA.

Kucaora azotrHas no TOCT 4461 u paszbaBaennas 1:1.

Kucnora coasiuasa no 'OCT 3118 u pasbaBaennas 1:1 u 1:3.

CMech KHCAOT AJd PAacTBOPEHHSA: ONHY 4acTb KOHUEHTPHPOBAHHOH
a30THOH KHCJOTH CMEUIHBAIOT ¢ TPeMs YacTSAMH KOHUEHTPHPOBAHHOH

COJIAHON KHCJOTHI.
Kuciora cepuas no I'OCT 4204 u pas6aBnennas 1:4, 1:0 H

3 MoJIb/am3,
Kucaora ¢propucrosoaopostas no F'OCT 10484.
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Ammuak Boanbiii no 'OCT 3760 u pasbaBaenunii 1:50.,

Bopopoaa nepekuch no 'OCT 10929,

CnupTt 3tun0BbiH peKTHhHKOBaHHbN 1o TOCT 18300.

I'napasun cepHokucanlii no FOCT 5841 u pactBop 1 r/amé.

Kamnuii 6pomuctoiit kpuctaaanueckui mo FOCT 4160.

Ammonuit moaubaerHoBokucabli no I'OCT 3765, pactBop 10 r/am®
B 3 MOJb/AM® pacTBOpe CEePHOH KHCJOTHI: TOTOBAT H3 NepeKpHCTall-
Ju3oBaHHoro mnpenaparta. Ilepekpucrannuzanuipo MoJaHO6IAEHOBOKHCIO-
ro ammoHusa npoBoasatr no ['OCT 6689.7.

CMecb peakllMOHHas cBexenpurotosJjeHHasi: b0 cMm® pacTBopa MO-
AUONEHOBOKHCJIOTO aMMOHHUS pas3baBasior Bodol jgo 190 cm®, npubas-

nsa10T 00 ¢M3 pacTBOpa CEPHOKHCJOro rHApa3nHa H JOJHBAIOT BOAOH
10 000 cm?,

KBacub eneszoammoHudHbie no HTI, pactBop 100 r/am’
(MpUroToBJIeHUE MO I, 2.2).

Cepebpo asotHokucaoe nmo 'OCT 1277, pactBop 10 r/am3,

Hatpusi rugpookuch no F'OCT 4328, pactsop 100 r/nam3.

Qenondranent, pactsop 10 r/aM3 B 3THIOBOM CHHPTE.

Ammonun Haacepruokucanii o F'OCT 20478.

AHruapua MblUIbSIKOBHCTBIH.

CTaHAapTHLIE PacTBOPLI MblLIbsiKa (APHCOTOBJEHHe 1O 1. 2.2).

33. llpoBeneHHe aHaaH3a

3.3.1. HaBecky cnaaBa (cMm. TabJa. 1) pacTBopqaioT 1t BBIAEJSIOT
MBILIbSIK COOCAaXKJAE€HHEM C THAPOOKHCBIO KeJie3d, hkak VYKa3aHO B
im. 2.3.1. OctaTok nmocJse ABYKDATHOIO VilaPUBaHHUA A0 BhlAeJeHHdA Oe-
JOTO JbIMa CEPHOH KHCJOTHI OXJaXAalT H OCTOPOXAKHO PacTBOPSIOT B
20 cM® BOAHL.

B neperonnyw koaby [/ annapata (uepTexk) NOmeuraloT 2 T CCPHO-
KHCJO0ro THApasuHa 4 1 r 6poviUCTOro KaJusi, B IPHEeMHHKH 0 H 7 3a-
jguBaiot 25—30 cm® u 10—15 ¢cMm?® BOALI COOTBETCTBCHHO, A00aBJdIOT B
KaxXIABI MPUCMHHK Mo |—2 KanJd nepekHcH Bojopoaa i codHpalor
annapaT B COOTBETCTBHH C YePTeXKOM.

Anaau3upyeMblll pacTBOP depe3 KamneJbHYIO BOPOHKY Z NMOMCLLAIOT
B neperohHyio Koaby I. CTakaH OnNoJacKHBAaKT KOHIEHTPHPOBAHHOH
COJISTHOII KHCJIOTOH M pPacTBOD MEPEHOCST uepe3 BOPOHKY Z B K00y 1.
B kxoaby I uepe3 BOPOHKY 2 A00aBJAKOT o0 ¢cM? KOHUCHTPHPOBAHHOMU
COJITHOH KHCJOTBHI H OTTOHSIIOT TPEXXJOPHUCTHIA MBIIbSAK IIPU Harpesa-
Huu. OTroHsior °/4 mepBoHauaJbHoro o6beMa pactBopa B KoJbe [
pA PABHOMEPHOM KHIMEeHHH (a/s1 obeclieueHUss PABHOMEPHOIO0 KHIEHHUS
B KOJ10y I moMellalT HeCKOJLKO CTeKJAAHHBIX OYCHHOK).

[lo oKOHYaBHUH OTTrOHKH JOCTHJAJASAT H3 IIPHEMHHUKOB 9 U 7 00be/H-
HAIOT B 3aBUCHMOCTH OT MAacCCOBOH J0OJH MBblllbSKa B CIJaBe: B CTa-
KaH BMecTHMOCThIO 100 cM3, ecnm Mbibsika MeHee 0,005 9%, uau B
dMepHYIO Koaby (cM. TabJa. 1), ecau moiwibsika 6oaee 0,005 9.

B koab6e pacTBOp ZONHUBAIOT A0 METKH BOAOH W NepeMellHBaIoT.
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U / I — Mneperonyaf kKoaba; 2 — kanejbHasn
BOPOHKa: 3 -— TPyOKa C THAPO3ATBOPOM;

| ; F—f-\ 4 — XONOJAMJIBHHK; § — IIpHEMHHK;, 6§ —
— rUAPO3aTBOp; 7 — KOHTPOJILHBIA HOPHEM=

HHK

B 3aBHCHUMOCTH OT MAaCCOBOH [A0JIM MBILIbSIKA KO BCEMY PacTBOPY
HJIH ero aJHKBOTHOH 4YacTH, OTOOPpaHHOH corJacHo TalbJg. 1, noMelleH-
HOH B cTakaH BMecTUMOCTbIO 100 cMm3, nobaBasaioT 5 ¢cM3 KOHLEHTPHPO-
BAHHOH a30THOH KHCJIOTBHI U BHIIAPHBAIOT IIPH YMEPEHHOM HarpeBaHHUHU
pocyxa. CrakaH ¢ CyXHM OCTAaTKOM MOMeEILAlT B CYLIMJAbHBIH MKad
H ocTaBJasoT Ha 1 u nipu 130 °C.

K oxaaxaeHHOMY ocTaTKy npubaBasioT 35 c¢M® peaKIHOHHOH cMe-
CH, HAKPBIBAIOT CTAKAH YacCOBLIM CTEKJOM H HArpeBalOT Ha BOJAAHOH
6ane npu 100°C B Teuyenne 10 muH. Ilocsae oxsaxKaeHHs1 pacTBOp Iie-
PEHOCAT B MEPHYIO KOJOy BMeCTHMOCTHIO 50 ¢cM, A0OJHUBAIOT PEaKIHOH-
HOH CMeChIO 1O MeTKH H IepeMellIuBaloT.

VlamepsOT OOTHUECKYIO IMJOTHOCTH pacTBopa npu 750 uau 660 HM
Ha CIEKTPOMOTOMETpE HJAH (POTOITEKTPOKOJOPHUMET]PE.

PacTBOpOM CpaBHEHHS CJAYXKHT PacTBOP KOHTPOJLHOI'O OINBITA.
3.3.2. A4 chaasos, codeprcauiiux KpemHiil

Hasecky cnaaBa (cMm. Taba. 1) pacTBopsOT, KaK  YKa3aHO B
. 2.3.2, BbIAeJSIOT MBILUIbSIK COOCAXAEHHCM C THAPOOKHCHIO XKeJe3a H
ocajfox o0pabaTeiBaloT, Kak ykasaHo B m. 2.3.1. Octatok moc/e ABYy-
KPaTHOro ynapuBaHig A0 0eJOoro AbIMa ¢ CepHOA KUCJIOTOH OXJAaxKAa-
IOT, OCTOPO2KHU PacTBOPAIOT B HeDOJbUIOM KOJHYECTBE BOJAB H JaJee
aHaJu3 BEAYT, KaK yKa3aHo B i1. 3.3.1.
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3.3.3. ana cnaasos, codepocaujux xpom

HaBecky cnniaBa (cM. tabsa. 1) pacTBOPSIOT, KaK yKa3aHO B
1. 2.3.3, U BBAEJASAIOT MBIIIbSIK COOCaXKJAEHHEM C THAPOOKHCHIO XKeJe3a,
KaK ykKasaHo B 1.2.3.1.0cTaTok nocJje ABYKPATHOrO YIapHBaHHA C cep-
HOM KHCJIOTOH OXJ1a*KJalOT H OCTOPOXXHO pPacTBOPSIOT B HeOONBUIOM
KOJHUECTBE BOALL JlaJsiee aHAJMHU3 BEAyT, KaK YKa3aHo B M. 3.3.1.

3.3.4. ra cnaasos, codepaxcauiux sorvdhpam

HaBecky cniaBa (cM. TabJa. 1) pacTBOPAIOT, OTAEASIOT BOJbdpam,
KakK yKa3aHo B II. 2.3.4, H BbIAEJSIOT MbIUIbJK COOCaxKAeHHeM C I'HAPO-
OKHCbhIO XeJie3a, KaK yKa3aHo B II. 2.3.1.

OcraTok nocJse ABYKPATHOro BHIMAPHBAHHSA C CEPHOH KHCJOTOH OX-
JaXKAalOT U OCTOPOXKHO PacTBOPSIIOT B HeOOJILIIOM KOJHYECTBe BO/LHL.
Ilanee aHa/nH3 BeayT, KakK yKasaHo B 1. 3.3.1.

3.3.5. lHocTpoerue epadyuposouroeo epaduka

B crakannm BMectuMocThIO 1o 100 c¢m?® nmomewaror 0; 0,5; 1,0: 2,0;
3,0; 4,0; 5,0 u 6,0 cM3 cranaaprHoro pacrtBopa b wMuubsika. Bo Bce
CTaKaHbl J00aBJsIIOT 10 O ¢M® KOHUEHTPHPOBAHHOU a30THOH KHCJIOTHI
M BBIMIAPHUBAIOT PacTBOPHI AOCyXa Ha BoAsAHOH OaHe. CTaKaHbl C CYXHM
OCTaTKOM IOMELUAIOT B CYWIHJbHBIH WKad@ U OCTaBJSIIOT HA | 4 npu
130°C un nmanee aHaau3 BeAyT, KaK yKa3aHo B M. 3.3.1, AJis CJIaBOB C
MaccoBOH J0JieH Mbllbsika MeHee 0,005 % . PacTBopoM cpaBHEHHS Cay-
KUT PACTBOP, He COAEPXKalllul MbILUBAKA.

34. OOpaboTKa pe3yJbTaTOB

3.4.1. MaccoBy1o n0J10 MBILbsIKA (X) B NMPOLEHTAX BBIYHCJISIOT MO
dbopwmyiie

X m, X100
- ,
raie m; — Macca MblIIbsKa, HalJeHHasd N0 TPagiyUpPoOBOYHOMY rpadu-
Ky, T,
m -— Macca chjgaBa, COOTBETCTBYIOULAS aJUKBOTHOH YacTH pa-
CTBOpa, T.

3.4.2. PacxoxJaeHHe pe3yabTaTOB TPexX MapaJdieqbHBX OIpeaeJe-
HHH d (nmoKasaTeab CXOAHMOCTH) H Pe3yJbTaTOB ABYX aHa u3oB D
(HoKasaTeJb BOCIPOU3BOAHMMOCTH) H2 AOJXKHBI NPEBLILIATL 3HAUCHUN
JAONYCKAeMEBIX PaCXOXIACHHH, IpUBeeHHbIX B TabJa. 2.

3.4.3. KoHTpOJIb TOYUHOCTH pPe3yJbTATOB aHaJjdu3a NpPOBOAAT 10 lo-
cyAapcTBeHHbIM cTaHgapTHeIM obpasnam (I'CO) uaum nmo orpacieBbIM
ctrangapTHbeiM oOpasnaMm (OCO), uau 1o cradHaapTtHbiM — obpasuam
npeanpudarusa (COII) Hukessi, HHKeNeBBIX U MeJHO-HHKEJ/JEBbIX CIJIaBOB,
yvrBepXKAeHHBIM 1o [TOCT 8.315, uau conocrasjaeHueM ¢ pe3yJabTaTa-

MU, NOJAYUCHHBIMU aTOMHO-a0COPOUHOHHBIM METOAOM, B COOTBETCTBUH
¢ TOCT 25086.
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4 ATOMHO-ABCOPBLLHOHHbIA METOA ONPEAEJEHHWA
MbIUIbSI KA

41 CymHOCTb MeToOJAa

MeToa OCHOBAH Ha pacTBOPEHHH NpOObl B KHCJAOTAaX, BblAEJeHHH
MblilIbSIKa COOCaKACHHCM C THAPOOKHCBHIO XKeJe3a, PacTBOPEHHH OCaj-
Ka B COJIIHOH KHCJOTe U H3MEPEHHUH aTOMHOH abcopOuuH MbillibsKa B
NnJaaMeHH aneTWIieH — BO3AyX HAM aleTHJeH — 3aKuch as3oTa NpH
NJHHe BOJHB 193.7 HM

42 AnnapaTtypa, peakKTHBB H PacTBODH

Atomno abcopOLUHOHHBIN CHEKTPOMETP C HCTOUHHKOM M3AYUYEHHSH
J1J1s1 MBILUIbSIKA

Kucnora aszornasi no FOCT 4461 u pas6aBaennas 1 1

Kucaora coasnag no [OCT 3118 u pas6asaenpaga | 1 u 15

Cvech KHCJOT CMCIIHUBAIOT OAHH 00beM a30THOH KHCJOTHI ¢ TPeMs
o0beMamMH COJSTHOH KHCAOTHI

Kuctora ¢propucroo.iopoarag no [OCT 10489,

Kucaorta cepHas no 'OCT 4204, pasz6aBseHHast | |

Avmuak Boaubii no 'OCT 3760 u pasbasaennnin 1 99

Bopopoaa nepekuck no [OCT 10929

Flaipus rdaapoonncs no 'OCT 4328, pactBop 80 r/avm® cBexenpu-
rOTOBJICHHBIH

Kenes3o, BOCCTAaHOB 1eHHOE BOLODOAOM

Keneza xaopns pactop 0,75 r keaeda pactBopsitoT B 20 ¢cv  co-
JHOM KHCJAOTBLI ¢ 1004BTCHHCM pacTBOpa NepekHcH BOI0POAA, PacT-
BOD IICPEHOCSIT B MUPHVIO hOTOV BMCCTHMOCTLIO 250 ¢v” ¥ 10.11BalOT
BOJAOH ;10 VCTKH

I cv® pactBOpa cogepxut 0,003 r XKesaesa

AHTUADHA MBIBbSIKOBHCTBIH

CTdHAapTHLI[T pacTBOp MbllIbAKa 1,3200 r  VBHUbLAKOBUCTOTO AaH
F’MAPHAA pacTBoOPpsioT B 20 ¢w’ pacTBOpa THAPOOKHCH HaTpus, A00aB-
JsiioT 10 cvd Boaw, 10 ¢’ pacTBOpa COISIHON KHCaOTH (1 9), mepeHo

CST B MePHY 10 kO 10V BMCCTHMOCTbhIO | a1V W A0gHBalOT BOJOH AO MET-
KU

l ecvi pactBopa coaepant 0,001 r MbIIbsIKa

43 IllpoBengeHne aHaausza

431 Hasa tniagos codeprcauiux kpemuuil He 6oaee (0,05 Y,

HaBecky cniiaBa viaccod 5 r novelialoT B cTakaH BMECTHMOCTBIO
400 cvi® u pacTBopsitor npu HarpeBauuu B 40 cm?® cvecu kucaor Pact-
BOp pa3faBasiioT BoJoii A0 oObeva 200 cm?, nobGasaawTt 10 ¢M® pacT-
BOpa XJOpPHAA Kele3dd, HarpeBawoT A0 70 °C, oCTOPOXKHO HeHTpaJIH3Y-
IOT dAMMHAKOM J0 00pPa30BaHUsl PACTBOPHMBIX aMMHAUYHbLIX KOMIIJIEKCOB
HUKeJs B MeAH W J006aB1fioT ecwle 5 cM’ B U30bTOK PacrBop Kuns-
TSAT H OCTaBJSAIOT B TelsioMm mecre Ha 30 MHH, 3aTeM (PHIABLTPYIOT ye-
pe3 ¢GuabTp cpeaHeid nJaoTHocTH (Ocafok Ha (uAbTpe NPOMBIBAIOT
TPU pasza ropsuum pacrtBopom ammuaka (1 99), zatem aBa pasa ro-
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padest Bodoit. Ocaaok pactBopsiior B 10 cm3 ropsyero pacrBopa co-
asgaoi Kucaotel (1:1), cobupas pacTBOp B CTakKaH, B KOTOPOM IIPO-
BOAHJAOCL oOcakJeHHe, PacTtBop MepeHOCAT B8 MepHyl0 KoJal0y BMme-
CTUMOCTbIO 2DcM® M JosuBaoT BOJOH A0 MeTKH. OAHOBPEMEHHO MNPO-
DOASAT KOHTPOJIBHBIH OINBIT.

MamepsaoT aToMHyI0 a0CopOUMIO MBIUbAKA B [VIAMEHH aUeTHJ/CH-

BO3/AYVX U alleTHIEH-3aKHChb a30Ta MNapasJiesabHO ¢ FpaadyHPOBOYHBIMH
pacTBOpaMH NpH AJAHHe BOJAHL 193,7 HM.

4.3.2. /Ias cnaasos, codepacauiux Kpemuuti caoiue 0,05 %

HaBecky npoObl Maccoil O I' IOMEINalT B MJAATHHOBYIO YALIKYy K
pacTBOpSIOT npu HarpeBaHuu B 30 cM® pacTBopa a30THOH KHCJOTHI
(1:1) u 5 cM® TOPHUCTOBOAOPOAHOH KHCJAOTHL. 3aTeM A004BASIOT

10 cM?® cepHO# KHCJOTH (1:1) H ymapuBaioT 4o nosiBaeHHs 6eJioro Jbl-
Ma CepHoil kucJaoThl. Hauky oxJaaxaaiwTt, agodab.asoT 50 cM® Bogbl U

KHIATAT 10 pacTBopeHUs cosel. PacTBop nepeHocAT B CTaKaH BMeC-
TumocThio 400 ¢m?, no6asasior 10 cm’ pacTBOpa N10pHIa Kene3a U Aa-
Jee NOCTYyNawT, Kak ykasaHo B 1. 4.3.1.

4.3.3. [locTtpoerue epadyuposournoco epadura

B ulects B3 ceMH MepHBIX Koab BMecTHMOCThO 1o 100 cMm?® nmome-
iwator 0,5; 1,0; 2,5; 5,0; 7,5 u 10,0 cMm3 crangapTHOro pacTBopa Mbl-
uibsika, urto cootsBercrByer 0,5; 1,0; 2,5; 5,0; 7,b u 10,0 Mr MbilbsKa,
AOJIHBAOT 10 METKH pacTBOpoM coJgasiHoM Kucaotel (1:5). HMamepsior
aTomuyo abcopOuuI0 MbilibsiKa, KaK ykKasaHno B n. 4.3.1. llo noayuen-
HbLIM JAHHDBIM CTPOSAT I'PaAyHPOBOYHBIN I'PaPHUK.

44. O6paboTrka pe3yJabTaToOB

4.4.1. MaccoByw 10J10 Mbllibsika (X) B MPOIEHTax BHIYUCJIASIOT II0
dbopmyne

v (G €)Y

10D
¢
rie C, — KOHUEHTpPallig MbIlIbAKA B aHaAU3UPyeMOM  pacTsope
clJiaBa, HaljeHHasi no rpaayupoBodyHomy rpaduky, r/cms;
Cos — KOHUEHTpPalus MbillibsiKa B PACTBOPE KOHTPOJbHOI'O OMNbITA,
HalJAeHHas 110 TPaAyHPOBOUYHOMY rpadHKy, r/cMs3:
V. — obbem pactBopa npobbl, cM3;
m — Macca HaBeckKH npoobni, r.

4.4.2. PacxoxXaeHHs1 pe3yJbTaTOB TPex HapaJJjelbHBIX oMnpenpese-
HHA d (moKaszaTeJb CXOAHMMOCTH) M pe3yJJbTaToB JABYX aHaJau30oB D

(noKa3aTeJsb BOCHPOH3BOAHMOCTH) He JAOJIXKHBI NMPEBHIIATb 3HAYECHHH
AOTNYCKaeMBbIX PACXOXKAEHHH, NPUBEACHHDBIX B TalJ. 2.
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4.4.3. KOHTPOJNIb TOUHOCTH pe3yJabTAaTOB aHaJjJH3a INPOBOAAT TO
FocynapcrBeHHbiM cTangapTHRIM obpasinam (I'CO) uam no orpacae-
BLIM cTanaaptHbiM obpasuaM (OCO), uau nmo craHaapTHuIM obpas-
naM npeanpudatusa (COIl) Hukesss, HHKeJeBHIX HJIH MeAHO-HHKeJeBhIX
cnaaBoB, yTBepxKAeHHbM no ['OCT 8.315, nan meronom n00aBOK HAM
CONIOCTABJICHHEM pPe3yJbTaTOB, HOJIYYEHHBIX (POTOMeTPUUYECKHMH METO-
namu B coorBeTcTBHH ¢ [[OCT 25086.
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