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HecobniogeHne craHgapra npecnefyercs No 3aKOHY

HacTtosmuit craHaapr ycraHaBjiHBaeT aTOMHO-a0COPOLHOHHBHIH H
noasporpaguueckuii  (1pu Maccosoii  goje ot 0,00005 no 0,0005%)
METO;ibl ONpCieNeHHst XpoMa, aTOMHO-a6cOpOLUOHNBIA (NpH MacCcoBOIL
noae 0,00002 no 0,0005%) meToa onpejesieHust KaJAMHs B MEJH Mapoh
MO0k, M006 B coorBerctBuy ¢ ITOCT 859.

MeTogbl MOTYT ObiTh NPHMEHEHB! Ui ONpeleJieHHsT XpoMa H Kai-
MHs1 B Meau Apyrux mapok no I'OCT 859.

1. OBLWME TPEBOBAHMS

1.1. O6ue TpeGoBanusi kK MerogaM aHaausa no I'OCT 22306.

1.2. Or6op ¥ NOATrOTOBKAa nNpod K XMMHYECKOMY ahajiidy — mo
T'OCT 24231. Cnoco6 ot6opa npoGel, Macca npo6sl —no I'OCT 546,
T'OCT 193.

1.3. MaccoByio 10JI0 XpOMa H KaJMHSI ONpefeNsioT He MEHee 4eM
no ABYM HaBeckam Meau. OQHOBPEMEHHO C NMPOBEAEHHEM aHAAU3a I
TexX JKe YCJOBHSIX NPOBOJAAT ABAa KOHTPOJBHLIX ONBITA AJsI BHECEIlUs
COOTBETCTBYIOLIEH NMONPABKU B pe3yJbTAT aHAJli3a, BbluuTas 3HAUEHdE
KOHTPOJBHOTO ONBITA U3 pe3y/bTaTa ONpPEeAeNeHHs IpH anaanse npoohl.

1.4. 32 oxoHuaTeNbHBbIA pe3yabTaT aHaJM3a NPHHUMAIOT CpeaHee
apu¢MeTHUECKOe Pe3yJabTaTOB JIBYX NapaJjJesNbHbIX Onpele/eHnui.

YucaoBoe 3i1aueHHe pesy/braTa aHalM3a JOJKHO OKaHullBaThes
nudpofi Toro e paspsiia, 4TO M 3HAUEHHE JONYCKAEMOIo PACXOKJe-
HHsl DPe3yJbTaTOB MapaJie]bHBIX OLpeleseHuil, yKasaHHbIX B MeTO-
Jlax aHaJ/Iu3a.

Usganwe odpuumanbHOe Mepenevaria BocnpelieHa

© Mspatenscteo cranpapros, 1989
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1.5. TepMuHBI, KacalluUecs CTeNeHH HarpeBa BoAbl (pacTBopa) H
NPOJOJKHTENbHOCTH Omepauui, npumenaior B coorBercTBuu ¢ [OCT
27025.

1.6. KoHTpo/b NPaBHALHOCTH PE3YJAbTATOB aHaJH3a OCYLIECTBJSOT
IO CTaHZAPTHEIM o6pasuaMm cocTaBa MeJHd JiI00OH KaTeropHu HJIH Me-
1040M n06asok no FOCT 25086.

PesyabTatel aHasH3a CUMTAOT NpaBHJbIBLIMH, €CJHM BOCIPOH3Be-
JleHliasi MaccoBas [OJIs1 JaHHOroO KOMIIOHEHTa B CTaHAapTHoM olOpasue
OTJINYaeTCsl OT aTTeCTOBAHHOM XapaKTepUCTHKU He Gojee ueM Ha 3Ha-
ueHue 0,71D, KoTOpoe NMPUBOAITCH B MeTOJe aHa.IH3a.

Ilpn ncno.1p30oBaHHH MeToia N06ABOK pe3yJbTaThl aHAJH3a CYHTA-
I0TCA TpaBHJIbHBIMH, €C/H HaifileHHOe 3HaueHHe A00AaBKH OTJHYaeTcs

OT BBEJEHHOTO ero 3HaueHus He GoJsee yeM Ha 0,71 l/ D34+ D% , rae
Dy u D, — ponyckaeMble pacXoxk/JeHHA ABYX pe3yJbTaTOB aHa.143a
JiJst NpOOKl H NMpoObl ¢ 100aBKOH COOTBETCTBEHHO.

1.7. Tpebopanuss 6e30macHOCTH IpH BHINOJHEHHH aHAJH30B — IO
I'OCT 13938.1.

2. ATOMHO-AGCOPELMOHHBIK METOX ONPEREJNIEHUA XPOMA

2.1. CymnocTtp MeTOAA

MeTox OCHOBAaH Ha U3MEpPEHHH MOIJIOUIEHHS pE30HAHCHOH JIHHHH
xpoMa INpH JJdiiie BoJHbl 357,9 HM NpH BBEACHHH aHaJH3HPYEMOro pa-
CTBOpa B MJaMs alleTHJIEH-BO3JYX MOCJe OTAE/NEHHS MeIH 3JeKTPOJH-
30M.
22. AnnmapaTtypa, BcnomMoraTteJgbpHHEE€ ycTpolicTBa,
nocyna

DJeKTpo/Mn3Haa yCTaHOBKA NMOCTOSIHHOTO TOKA.

Sxekrpoabl U3 maatuuel ceruatsie mo I'OCT 6563.

ATOMHO-26COPOUHMOHHBIA clieKTpohoTOMETp JI060ro THNA.

Jlamna ¢ moabIM KaToJoM Ha XpOM.

Auernsen mo F'OCT 5457.

Kowmnpeccop Bo3aylHbiii.
Becnl n1abopaTopHble aHa IHTHYeCKHe Jn06oro THNA 2-ro KJaacca Tod-

HOCTH ¢ morpelwHoctbio B3BemnBanusa no 'OCT 24104,
Kon6er mepusie 2—100 (1000)—2 no I'OCT 1770.
ITpo6upka mepras I1-2—10—0,2 XC mo I'OCT 1770.
Craxkan H-1—250 (400) TC no I'OCT 25336.
ITunerka 7—2—10 mo 'OCT 20292.

23 PeaxkTuBbe H pacTBOpPH

Kucaora aszoruast oco6oft uncrorel no 'OCT 11125 unu kucjaora
asotHast no N'OCT 4461 (mpoxunsiueHHBIe 10 yJaJeHHS OKCHIOB a30-
Ta WJH NepernaHHble B KBapuUeBOM annapare) W pasbaBaenHas 1: 1.

Kucaora coasinas oco0oit uucrotel no 'OCT 14261 uam kucaora
consinas no I'OCT 3118, pas6aBnennas 1: 1.
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Kucnora cepnas oco6ofi yuctotsl no I'OCT 14262 uam kucsora
cepuast mo FOCT 4204, pas6apnennas 1: 1.

Kanuii nByxpomoBokucauit no 'OCT 4220, nepekpHCTa/H30BaH-
HbIH WM BBICYUIEHHBIH JO [OCTOSIHHOH Maccel HpH  TeMIeparype
140—150°C.

Xpom no TOCT 5905.

Mepnp mo TOCT 859.

Xpomar kanus no FOCT 4459.

Boxa gucrunnunpoBanHast no 'OCT 6709, nonoJHHTE1bHO OYHILRH-
Hasi IIeperoHKoH B KBapleBOM anmnapate (H.au CTEKJAsHHOM npHOope)
no F'OCT 4517.

Bogopozna nepeknch no FOCT 10929 crabuan3upoBaHHas.

CrangapTHele 00pasubl cOCTaBa MeJH C aTTeCTOBAHHON XxapaKreph-
CTHKOH XpoMa (KaaMHus).

24 TlogroToBKa K aHaJdH3y

2.4.1. Ilpueorosaenue cTandapTHBIX PACTBOPO8

Pacreop A

Metox 1: HaBecKy JnBYyXpOMOBOKHCJIOrO kajhusi Maccon 0,2828 r,
npejBapHTeJNbHO EePEeKPHCTAJJIH30BaHHOTO H BBHICYLIEHHOTO, momeua-
I0T B cTakaH BMecTHMocThio 100 cM3, npuinsalor 20 cm® BOAbL # Mepe-
MELHBAIOT A0 PACTBOPEHHs HaBeCKH. 3aTeM N06aBasiorT 1 cM® cepHO#
KHCJOTBl ¥, NOC/Ie OXJaXKJAeHHdA, MPHJIHBAIOT NEPEKHCh BOAOPOAa A0
npekpauesns 6ypHoOro BuiieJeHHs1 rasa. OCTaBJAsSIOT NpH KOMHaTHOR
TeMnepaTtype A0 IOJHOrO HCUE3HOBEHHs KeJITOH OKpacku (HEeCKO.IbKO
yacoB). 3aTeM NepPeBOASAAT B MEPHYIO K0JOy BMecTHMOCTbio 1000 cmd,
npuanBaior 10 cM® cOsIHOR KHCAOTHI, pa3baBisIOT BOAOI ;10 METKH H
nepeMeLIHBaIOT.

1 ¢M® pactBopa A cogepxur 0,1 Mr xpoMma.

Meton 2: HaBecky xpoMa Macco#i 0,10 r noMemialoT B cTakaH BMe-
ctuMocthio 100 cm3, nobaBasior 10 cM® coasinoil KiCJOTH H Harpepa-
IOT 0 pacTBOpeHHs HaBeCKH Ha KHNsIell BOAsiHON Gale. 3aTeM pact-
BOp YMapHBAIOT 0 CYXHX coJell, 106aBJsIOT 5 cM® a30THON KHCJAOTH H
PacTBOp BHIMApHBAIOT A0 BJaXKHBEIX couseli. Onepanuio 06paboTKi co-
Jiefl a30THOH KHCJIOTOH NPOBOAAT ellie TPH pasa. K BiaKHBIM COJsIM
B cTakaHe npuauBaiTt 50—70 cm3 asornoit kucaoth (1: 1) u nomewa-
IOT MOJIYYeHHBIH pacTBOp B MepHyI0 Koaby BmecTHMocTbio 1000 cmd,
pa36aBasioT A0 MeTKH a30THO# kKucioroii (1:1) u mnepemewnBaior.

Ot mo.1yueHHOTo pacTBopa OTOHPAIOT aJMKBOTHYI0 uacTh 10—20 cm3
H TNOMeNIaloT ee B CTaKaH BMeCTHMOCTbIO 50 cM® [iisi mpoBepKi Ha
NMPHCYTCTBHE B PACTBOpE XJIOPHI-HOHA C TMOMOIIBIO a30THOKUCJIOTO Ce-
pe6pa. Eciu B pacrBope o6HapykeH XJOPHA-HOH, 06pabOTKy a30THOH
KHCJIOTOH Npo6bl XpoMa NMOBTOPSIOT.

Merton 3: HaBeCcKy XpOMOBOKHCJOrO Kanusi maccoit 0,3735 r nome-
IalT B MepHylo Koaby BMecTumocTbio 1000 cm3, pas6aBasiior Bogoi
JI0 METKH H NepeMelInBaloT. PacTBOp roToBAT mepex npHiEHEHHEM, ero
CBOMCTBa COXPAHAIOTCA B TeU€HHEe OJHHX CYTOK.
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Pacteop b:

Aauxsotnyio yactb 10 cM® pactBopa A nmomeuiaior B MEpHYIO KO-
0y BmectHMocTbi0 100 cm®, pa36aBasdioT BOZOH 10 MeTKU YU NepeMelu-
BaT.

1 cm?® pactBopa B conepxut 0,01 Mr xpoma.

2.4.2. llpueorosienue pacraopos cpasHeHus

B nmsite mepubix Koa6 BMecTHMOCThio 100 cm?® momemtalor 0; 1,0; 2,0;
5,0 u 10 cm® crargapTHoro pacrBopa b, uto coorBerctyer 0; 0,1; 0,2;
0,5 u 1,0 mr/amM® xpoma, pa36aBasitoT BOJOH 40 MeTKH H TepeMeLiH-
BaIoOT.

2.4.3. Hocrpoerue epadyuposouroco epagusa

PacrtBopsl cpaBHeHHS pacnblIAIOT B NJaMEHH alleTHAeH-BO31YX, pe-
THCTPHPYS TOIJIOLUeHHe NMpH JJHHe BOJHH 357,9 HM Bcex TpaayHpo-
BOYHbLIX PacTBOPOB, NOCJAELOBATEIbHO OT MEHBIIEro K OO0JblIeMYy CO-
Jepxaiuio ¥ B 06paTHOM NOpSIAKe.

Ilo monyueHHBIM 3HAUYEHHMSIM ONTHUECKHX MJOTIIOCTEH M COOTBETCT-
BYIOILMM MM KOHUEHTpPAaLHAM B PacTBOpPax CTPOAT TPalyHPOBOUHLIH
rpaduxk B OpPSIMOYTOJibHbBIX KoopaHHaTtax. Ilpu nocTpoesun 1paduxa
HCTO.I53YIOT AJ5 KaXKA0# TOUKH cpefHee 3Hau€HHe H3 ABYX H3MepeHIi
OTITHUCCKOH TIJIOTHOCTH,

25 IlpoBenenue aHaaAH3a

2.5.1. Macca HaBeCKH MeAH W BMECTHMOCTh MepHOH MoCynul B 3a-
BHCHMOCTH OT MaccoBOil AOJH XpoMma npuBeiaens 8 taba. 1.

Ta6auna 1

. N . o Macca Ha- BmectumocTh MepHoil| Macca xpoma B pac-

Mac-opass zoas xpoma, % BECKH, T AoCyabl, cm? TBOpe CPaBHEHUS, MP
Ot 0,00005 po 0,00015 BrajOY. 4,00 10,0 0,4
Cs. 0,00015 » 0.0005 » 2,00 10,0 1,0

2.5.2. Hapecky MeJH noMeuialoT B CTAaKall BMECTHMOCTbIO 250 cM3,
npuansator 20—30 cm® asornoit kucaorsl (1: 1), HaKPHIBAIOT MOKPOB-
HBIM CTEKJIOM H BbLiflepXKHBAIOT 0e3 HarpeBaHHsl O TNPEKpalleHus Bbl-
Jeenns AMHATPOKCHI0B. 3aTeM CTEKJ0 CHUMaloT, 0OMLIBAIOT ero BO-
JOH Hal CTaKaHOM, DacTBOp B CTaKaHe HarpeBalOT 10 PAacTBOpEHHs
1aBecKH.

IMpuausator Boanl n0 o6bvema 200 cM® u mobGasasior 5 cM3 ceplioi
kucaoTe (1:1). B noldyueHHBIl pacTBOp ONMYCKawT MJA4aTHHOBLIE CeT-
yaTtele 3€KTPOAbl H MNOABEPraloT 3/eKTPOAH3y NpH NJAOTHOCTH TOKA
2,0—3,0 A/im? n nanpsikenun 2,2—2,5 B npu nepemewnBauuni. Korna
pacTBOp OfecuUBETHTCs, JIEKTPOJH3 NpeKpamlaior. DJeKTPOAbl BbiH-
MaloT U TPOMBIBAIOT BOJAOH, a 3JEKTPOJHT yNapuBaloT NPH HarpeBaund
70 CYXHX coJeHl. 3aTeM pacTBOPSAIOT cOH B 3—5 cM3 COJIsIIION KHCJO-
Tl (1:1) u momemaoT pacTBOp B MEpPHYIO MPOOGHPKY BMECTHMOCTHIO
10 cM3, pasbaBasiorT 10 MeTKH BOJOH H NepeMeluBaloT.
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ITosryueHHbIlt pacTBOp pacmbBUISIOT B OGOrauleniioM BO3AYLIHO-alie-
THJIEHOBOM IJIaMeHH OJHOBPEMEHHO C PACTBOPAMH KOHTPOJILHOTO ONbI-
Ta ¥ pacTBODAMH CPaBHEHMs, DETHCTPHPYsA NOIVIOLIEHHe MpH JHHe
BOIHE 357,9 HM. YC/IOBHSL H3MepeHHs MOAGHPAIT B COOTBETCTBHH C
MapKo#i (MOZeJbIo) HCNOJb3yeMOro npH6opa.

Jnsa rpagyupoBku Npu6opa NPHMEHSIOT pacTBOpPH CPaBHEHHUS C CO-
nepxanueM xpoma 0,1—I1,0 Mr/amM3, HCOJB3Yst MpH 3TOM pacliHpeHHe
WKaJbl caMoro npuopa MJAH caMomHucHa K nemy.

2.5.3. Tlocae onpepenenns xpoMa B aHaJu3HPYeMOM pacTBope AO-
nycKaeTcsl ONpefeNeHHe KaAMHsA, pachbliss pacTBOp B IVIAMEHH ale-
THJIEH-BO3AYX M H3Mepss MNOIJIOLeHHEe Pe30HANCHON JHHUH KaAMHS
npu AjauHe BosHB 228,8 HM. Maccy kKaamus onpejessior No rpaiyHpo-
BOYHOMY rpaduKy: B MepHble KOnGul BMecTHMOCTbIO 100 cM® momenia-
ot 0; 1,0; 2,0; 5,0; 10,0 pactBopa b u 2, 5, 10 cM® pacTtBopa A, uto
cootsercrayet 0; 0,01; 0,02; 0,05; 0,1; 0,2; 0,5 u 1,0 Mr Kaamusl. ras-
6aBJsIOT BOAOH A0 METKH M NepeMelIHBaloT. PacTBOpHl pacmblisior B
TJaMeHH aleTH/JIEH-BO3AYX H H3MepsIoT MNOIVIOUIeHNe JHHHH KaaMHs
Tpu AJuHe BoaHH 228,8 HM nocjenoBaTeNbHO OT MeHbuIero K GoJbuie-
My coiepaHuio U B o6paTHOM mnopsifke. [lo nojyuenubiM JaHHBIM
CTPOSAT TPaAYHPOBOYHBIl ITPadHK B NMPAMOYTOJABLIBIX KOOPAHHATAX.

26. O6paboTKka pe3yJabTaToOB

2.6.1. Maccosyio jgoaio xpoMa (X) B NpoileHTaX BBIYHCJAAIOT 1O

«popMy.ie
_ (m—my)-V
X= m-10000 °

rie m; — KOHUEHTpalHs XpoMa B aHAJH3HPYeMOM pacTBope, Hai1eH-
Hasl 110 rpafyHpOBOYHOMY rpaduky, Mr/ame;
m, — KOHUEHTpAlHsi XpOMa B pPacTBOpe KOHTPOJBLHOIO ONbITa,
mr/am3;
V — BMecTHMOCTb MepHO# npoOHpKH, cM?3;
m — Macca HaBeCKH MeJH, T.

2.6.2. AGCoMIOTHBIE JONYCKaeMble PacXOXKAeHHsi pe3y/bTaToB ABYX
napajiebHbIX ONpefe/eHHi HE NOJIKHBl NPEBbIWATH AONYCKAeMBIX
pacxoxjenuit (d, — nokasatelb CXOAMMOCTH), 3HaueHHs KOTOPHIX
npusefeHH B 1abu. 2.

Ta6auua 2
AGCONIOTHBIE MONYCKaeMble PacXOXAeHKs, %
Maccosas ponst xpoma, % napainenbHBIX Onpene-
nenuii d,, ananusos D
0,00005 0,00003 0,000035
0,00015 0,00005 0,00007
0,00055 0,00015 0,0002
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HonyckaeMble pacxoXAeHHS IJsi NPOMEXYTOUHBIX MaCCOBBIX 10—
Jiell PaCCYHTHIBAIOT NMyTeM JIHHENHHOH MHTePMOJIALNH.

2.6.3. Pacxoxpueuust pesy/ibTaToOB aHajlH3a OAHON U TOH ke mpobbl,
NOJyueHHbIX B ABYX J1a0OpaTOpHsX, a TakXe B OXHON JaGopartopui,
HO B Pa3JIHUHBLIX YyCJIOBHSX HE JNOJXHH NPEBhIATb JONYCKAaeMBIX pac-
XxoxaeHu# (D — nmoKasaTeJb BOCHPOM3BOAUMOCTH) ABYX DE3yJbTATOB.
aHaJ/Ii3a, NpHBeACHHHIX B TabJ. 2.

2.6.4. KoHTPO/1b NPaBHJBHOCTH Pe3yJbTaTOB aHaJiH3a OCYLIECTBJIS-
10T C NOMOUBIO CTaHAAPTHHX 00Pa3LOB cOCTaBa Mely JI06OH KaTero-
PHH HJIH METOAOM N06aBOK CTaHAAPTHOTO PacTBOpAa XpOMa B OAHY H3
[IaBECOK MeJH Nepej NpoBeJeHHeM aHaaH3a.

Pesyabrathl aHaNH3a CYHTAIOT NPaBHJIbHBIMHU, €CJIH BOCIPOU3BEAEH-
Has MaccoBasi A0JIS JaHHOTO KOMIIOHEHTa B CTaHAAPTHOM obpasue OT-
JIHYaeTCs OT aTTeCTOBAHHON XapaKTepHCTHKH He 6oJjiee, yeM Ha 3nave-
nue 0,71D, npusepexnoe B Tabua. 2.

ITpu ncnonb30BaHHH MeToAa n0GAaBOK pe3yNbTaThl aHaln3a CYHTa-
10T NpPaBHJbHBIMH, €CJH HaHJeHHOe 3HaueHHe AO0GAaBKH OTJHYAeTCH OT

BBEZIEHHOTO ero 3Hauehns He Gosee, gem Ha 0,71/ DI+Dj ,rae
Dy n D; — zonyckaessie pacXoMISHRRA RXBYX DE3YJbTATOB QHANHIA
ZJ1s1 po6bl ¥ npobsl ¢ 106aBKOH COOTBETCTBEHHO.

3. METOQbl ONPERENEHMA KAAMMS

31. NMoansporpadunueckuit mMeTon (npum MaccoBoi pone
or 0,00002 g0 0,0005%)

3.1.1. Cywnocrs meroda

Meron ocHoBaH Ha noasporpadHpOBaHHH PacTBOPA, COLEpPKAlLErc:
KaaMu#l, Ha ¢oHe 1 M XJIOpUCTOro KaJsiHsl, HCNOJAb3YSi aHOLHYIO MHBEp-
CHOHHYIO BOJBTAMNEPOMETPHIO CO CTAlHOHAPHBIM PTYTHHIM 3/€KTpO--
aoM. [Tortennuan aHoxHOro nuka muHyc 0,65 B (OTHOCHTEIBHO HACLI-
LIEHHOro KaJOMEJbHOro 3JEeKTPOaa).

3.1.2. Annaparypa, ecnomozaresstole ycrpoticréa, nocyda

IMonsporpad aio6ofi Mapku, ofecnedyeHHbI peBepCHBHLIM JAnHef-
HBIM CKaHHPOBAHHEM BHEUIHEro MOTEHLHaJa.

Sluefixa mossiporpaduueckas, BEIIOJNHEHHAS U3 CcTeKaa (BMECTHMO-
ctbio 40 cM®), CO CTalHOHAPHBIM PTYTHBIM KameabHbIM HHAHKATOPHBIM
37IEKTPOAOM M BBHIHOCHBIM 3JEKTPOJOM CpaBHeHMs (HACHILIEHHble Ka-
JIOMEJIbHLIH MJIH XJop-cepeGpsiHui anekTpoin). onyckaercss mpume-
HeHHE MJIEHOYHOr0 PTYTHOTO 3JIeKTPOJAa, MPUIOTOBJIEHHOIO CJelyIoLHM
o6pa3oM: cepeGpsiHyI0O NMPOBOJIOKY BHNAHBAIOT B CTEKAAHHYIO TPYOKY,.
HeBIIasHAYIO 4acThb NPOBOJIOKHM MOJHPYIOT A0 6JsiecKa Kycoukom ceped-
Pa M OTHOJHMPOBAHHLIH KOHEl, MOMELIalOT B CTAKaH C METaLIMYeCKOH
PTYThIO Ha 1 MHH. AMa/ibraMHPOBaHHBI 2JEKTPOJ BHIHEMAIOT H3 PTy-
TH H OCTOPOXKHO MPOTHPAIOT KYCOYKOM KaJIbKu MM TadJoHa A pas-
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HOMepHOro pacrnpeieseHHst PTYTH Ha MOBEPXHOCTH MeTa.l1d. J.IEKTPOM,
TIaTeJbHO NPOMBIBAIOT BOLOH.

DJIeKTPOJIM3Has YCTAHOBKA NMOCTOSHHOrO TOKA.

DnekTpoan M3 maaTHHpl ceTuatsie no TOCT 6563.

Kon6a mepuas 2—100 (1000)—2 no T'OCT 1770.

Crakan no TOCT 19908.

Crakan H-1—250 (400) TC mo 'OCT 25336.

[Munerka 2—2—10 no ['OCT 20292.

IMunerka 4—2—1 no I'OCT 20292.

3.1.3. Peaxrusol, pacreops.

Kucnora azornas no TOCT 11125 uau xucnora aszorsas ne TOCT
4461 (mpoxunsiyeHHasi A0 yHaJleHHs XHHHTPOKCHJOB) pa3baB/ieHHA
1:1.

Kucnora cepuas no I'OCT 4204, pas6as.ienHas | : 4.

Kucnora consinas mo TOCT 3118.

Ammuaxk Bonumit o FOCT 3760.

Kanuii xsopucreiit no 'OCT 4234, pacrBop 1 moas/am® (1 M).

Asot rasoo6pasumiit no FOCT 9293.

Pryts Meransnnueckass no FOCT 4658 mapku PO, ne cozepxautas
BJIarH H OYHILIEHHasi OT OKCHJAHBIX IJIEHOK CJeAYIOWHM 06pa3oM:
30—50 cM® pryTH mepeHOCAT H3 6asJIOHAa B CTAKaH H MEIJIEHHO (Qujb-
TPYIOT yepe3 ABOHHON CyxOfi ¢HJIBTP CpeiHel MJOTHOCTH, AJiA Yero B
HHKHeH yacTn ¢usbTpa AenaloT HUrJod maseHbkoe orBepcrue. OT-
$HABTPOBAaHHYIO PTYTh HEMEIJMEHHO NMOMEeLldioT B HANMOPHYI0 eMKOCThH
PTYTHOTO Kanalolero 3JMeKTPOAa U XPAHAT B IJIOTHO 3aKPHITOil HAmop-
HOH eMKOCTH.

Kaamuit no TOCT 1467 mapku Kn0.

Cepe6po no 'OCT 6836 usiu apyroii HOpMATHBHO-TEXHHYECKOH AO-
KyMeHTaluH.

Bona GupuctuanupoBaHHas, npuroroBiaennas no FOCT 4517.

YIHBepca.bHas HHAMKaTOpHAs GyMmara.

3.1.4. Ilodeorosxa k anaiusy

[IpuroToBneHne cTaHAapTHBIX PacTBOPOB KaAMHS

Pacrop A: maBecky Kaamust Maccoii 0,10 r moMemalor B crakay
BMectHMocTbiO 200 cM®, mpuauBator 30 cM3 aszoTHO# KHcaoTel (1:1)
H PacTBODSIOT NPH HArpeBaHHH A0 yAaJeHUss JHHHTPOKCH10B. PacTBOp
OXJ1aXKJaI0T, NPHAHBAIOT 50 cM3 BOIbBI, NepeMeliuBaIOT H NOMEUIAOT B
MepHyio koa6y BmectuMocTbio 1000 cM3, pa36aBisioT BOJOH 10 METKH
H BHOBb NepeMelInBaloT.

1 cm® pacrBopa A comepxur 0,1 Mr Kagmus.

Pacrsop B: or6upalor nunerxoit 10 cM® pactBopa A n nomeugaior
B MepHyI0 K016y BMecruMmocThio 100 cm3, no6asasior 2 cM® cosinoi
KHCJIOTH], pa30aBJsaloT BOAOH A0 METKH H IepeMelLIHBaloOT.

1 cm® pacrBopa B copepxkur 0,01 Mr kagmus.

Pacreop B: or6upaior nunerkoii 10 cM® pactopa B u nomewaror
B MepHy0 Koaby BMecTHMocTbio 100 cm3, po6Gasasior 2 cM® cassinoi
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KHUCJOThI, Pa30aBiAOT BOJOH [0 METKH K NepeMeIlHBAIOT, TOTOBAT
HeMoCpeACTBEHHO Mepes NMPOBefeHHeM aHaJu3a;
1 cm® pacrBopa coxepxut 0,001 Mr xaamus.
3.1.5. Ilposedenue anaiusa

Hasecky mean maccoit 1,00 r noMelanT B cTakaH U3 KBapLEBOro
<cTexaa BMecTHMOCTbIO 200 cM®, no6aBasiior 15 cM® a30THOH KHCJIOTHL,
1aKpHIBAIOT CTaKaH CTEKJIOM (KPHIUKOH) M pacTBOpSIIOT NpH Harpe-
BaHuu. Iloc/ie pacTBODEHHSI HABECKH DACTBOP KHIOATAT 2-—3 MHH Js
YAanenus AMHHTPOKCHIOB, OXJaXKJaloT, pa3baBJsior BoJoH 10 obbe-
va 150 cm3, gobaBaslor 7 cM® cepHON KHCJOTBH U NPOBOAST 3JEKTpO-
JIH3 NIpH IIOTHOCTH TOKa 2—3 A/nm? u Hanpsikeuuu 2,2—2,5 B nipu
nepememnBauni. Koraa pacrBop o6eclBEeTHTCH, 371eKTPOJAH3 npeKpa-
Ula10T. DJIeKTPOJbl BHIHEMAIOT ¥ NPOMBIBAIOT BOAOH Haj CTAaKaHOM, a
3JEeKTPOIMT YNapHBalOT IIPH HATPEBAHHH AO BJAXKHBIX coJjell. 3aTeM
pacrBopsilor coiu B 3—5 cM® coasiHoit kucnotel (1:1) u jgoBasasior
15 cm® pacTBOpa XJMOPHCTOrO KaJjus, MepeMeliuBaOT A0 PaCTBOPEHHS
cosefl ¥ MpH TIOMOLIH pPacTBOpPa aMMHaKa YCTAHABJAHBAIOT 3HAyeHHE
PH~4,5—5 (no ynuBepcanbHO#i WHAMKATOpHOH Oymare). Pactsop
TIEPEHOCAT B NOJApPOrpaduyuecKylo siuefiky, mponycKaloT yepes pacTBop
azora B TeueHHe 10 MHuH, TOCJe YEro yCTaHaBJIHBAIOT HA NOJASpOrpagpe
nanpsokenne munyc 1,1 B u mpoBoasT 3nekTtponus B Teuenne 5—10
MHMH IpH HelpephIBHOM NepeMeIlNBAaHHH PACTBOPA a30TOM HJM MeliaJ-
KOH.

ITo ucTeveHny BpeMeHH 3JIEKTPOJIH3a MepeMellHBaHHe mpeKpaiya-
10T, AQIOT PACTBOPY YCHOKOUTbCst 10—20 ¢ W CHHMAIOT MOJSPOrpamMMy
QHOLHOrO PACTBOPEHHS NMPH JHHEHHOM H3MEHEHHHM HANpSXKEHHS, (PUK-
«<cupysi npu MuHyc 0,65 B muk aHOZHOrO pacTBOpeHHs KaAMHs

Bpemsi 3/1eKTpo/iu3a ¥ YyBCTBHTE/IbHOCTH NMpHOOpPa BLIOHPAIOT Ta-
KUM 06pa3oM, uTOGbl BHICOTA PETHCTPHPYEMOro muka Oblia He MeHee
10 MMm.

TToBTOPAIOT TIPOLECC 3JAEKTPOJHTHYECKOrO HAKOMIEHHS KaAMHA H
PErucTpalutio BOJbTAMIEPOTDAMMBI, KaK yKa3aHO BHIIIE, HCIOJAL3YS
HOBbIil PTYTHBIH KamneJbHLIH 3JEKTPOL HJAH OYHMLIAs PTYTHBHIA MJIEHOY-
bl 271€KTpO1 (3]EKTPOA BHAEPXKHBAIOT npu Hanpsikenud 0,05 B B
TeyeHue | MUH B HENpepHIBHO NMeépeMelIHBaeMOM pacTBOpe, MocJje Yero
NOBTOPAKT H3IMEPEHHE).

3a BHICOTY aHOAHOTO TMHKa KaiMHfl AJs aHaAU3HpyeMofi mpoObi
TIPHHAMAIOT CpeJHee 3HaueHHe IBYX MNOC/]ENOBATeNbilbiX H3MEpenHii.

OnpeaesieHne KangMHsl MPOBOAAT MeTOAOM J00aBOK, JIJsi 4ero B
anajuaupyembiit pactBop B siueiike go6asasior 0,2—0,5 cm® coorser-
CTBYIOLIErO CTAHZAPTHOTO pacTBopa KaAMHsl. 3HayeHHe J00aBKH H
KOHUEHTPAIHIO CTaHZAapPTHOTO pacTBOpa BhIGHPalOT TakuM obGpasom,
uyTOGL BLICOTA NMHKA KAAMHUS [OC/Ie H3MepPeHHs JOOaBKH YBeJAHUHJIACh
B 2—2,5 paza.
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PacTBop nmepeMelIHBAIOT a30TOM B TedeHHe 1—2 MHH W 1aJjee mpo-
BOAMT H3MepeHHe, KaK INpH OlpeJe/leHHH KaJAMHS B pacTBope MHpOHHI.

O1HOBpEMEHHO ¢ aHaJM3HPYEMBIM pacTBOPOM INIPOBOASIT H3MepeHHe
pacTBopa KOHTPOJLHOIO ONHITA.

3.1.6. O6paborka pesyavraros

3.1.6.1. MaccoBywo ponwo kaaMusi (X|) B NPOLEHTAX BBIYHCISAIOT MO
dopmyae

X, e Ayl my V- 100
Y= "(ha—hy) -m-1000 °

rae m; — KOHIEHTpallusi KaJMHs B CTaHAapTHOM pacTBope, Mr/cm3;
h, — BBICOTA AHOAHOTO NMHKA KaAMHS B PacTBOpe KOHTPOJBHOFO
OmbiTa, MM;
h; — BBICOTA aHOLHOTO MHKa KaAMHsl B pacTBOpe aHaJ H3Hpye-
Moit npo6hl, MM;
h; —BBICOT2 aHONHOrO MHKa KaJMHs NOCJe BBELEHHS N0OABKH
B pacTBOp npoOHl, MM;
V —ob6pem nobaBku CTaHAApTHOTO pacTBOpa KaaMus, ¢M3;
m — Macca HaBeCKH MejH, T.
3.1.6.2. AGconioTHEIE pOnycKaeMble pPACXOXKAEGHHA pe3yNbTaToB
ABYX napaJiiebHBIX OnpejeJieHufi He MOMKHLI NPEBLILIATh AOMyCKae-
MBIX pacxoxpenufi (d, — nokasatelb CXONHMOCTH), 3HaUEHHs KOTO-
PHIX npHuBefeHsl B TalJ. 3.

Ta6bauua 3

AGLOTIOTHBIE TOLY(KaeVhie PacXosaeHus, 9
Maccosan ponst kaamus, % napaiiesbubiy Onpese-

nenutt d,, aHan1uzos D

0,00002 0,00002 0,00001

0,00005 0,00003 0,00003

0,00015 0,00005 0,00007

0,00045 0,00015 0,0002

0,0006 0,00025 0,0003

Honyckaemble pacxoXaeHHs /sl IPOMEXKYTOUHBIx MaCCOBBIX HOJei
PACCYHTHIBAIOT NMyTeM JHHEHHOH HHTEpHOJIALHH.
3.1.6.3. PacxoxaeHHsI pe3yJbTaTOB aHa/M3a OJHOH H TOH xe MNpo-
6bl, NONYUEHHBIX B BYX Ja60OpaTOpHsX, a Takxe B ONHOH Jabopato-
PHH, 110 B PA3NHYILIX YCJOBHSX He AOJKHBl NPEBLIIUATH JOTNYCKAaeMbIX
pacxoxieHnit (D — nokasaTesb BOCHPOM3BOLHMOCTH) ABYX DPe3yiib-
TATOB aHanu3a, NPHBEAEHHBIX B TA0M. 3.
3.164. Kourponp nNpaBUJABHOCTH pe3yJabTaToOB  aHAaJH3a — IO
n. 2.6.4
32. AToMHO0-a6cOpOUHOHHB A MeTos (MPH MaccoBo#l 1o-
ae ot 0,00005 no 0,0005%)
3.2.1. Cyujnocro meroda
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Merox OCHOBaH HA HW3MEpPEHHH IMOTJIOLIEHHS pPEe30HAHCHOM JIHIIHH
KajiMysi TIpH AJuHe BOJHBI 228,8 HM npu BBeldeHMH aHAJH3HDYEMOros
pacTBopa B BO3JYIIHO-ALleTHAEHOBOE IIaMA.

3.2.2. Annaparypa, e8cnomozarenvHble YCTPOUCT8A, ROCYUIA

ATOMHO-a6CcOpOLUHOHHBIA cIeKTpodOTOMETpP J11060r0 THNA

JlaMna ¢ [oJsM KaToJ0M Ha KaAMHH Hau 6e33/1eKTPOLHAas pas3psia-
Has Jamna.

Komnpeccop BO3AYUIHBIA.

Anerusen no FTOCT 5457.

CraxaHn BoicOku#l (HaH HH3KHE) BMecTuMocThio 100 cmM® mo TOCT
25336.

Kon6ur meprbie BMecTuMocTbio 100 1 1000 cM® mo TOCT 1770.

[Munerku 2—2-—10, 2—2—20, 7—2—5, 7—2—10 no 'OCT 20292.

3.2.3. Peakruser u pacrsopot

Kuciora asornasg ocoboft uucrorel no F'OCT 11125 uam ruciora
aszotHas nmo [OCT 4461, pas6asaennas 1: 1.

Meanr no TOCT 859, pactBop 20 r/am®: HaBecKy WMeld Maccoi
2,00 r pacrBopsilor npu HarpeBaHuu B 15—20 cM® a30THO# KHCIOTH
IO ylaJjeHuss AMHUTPOKCHAOB. OXJMaxJZaloT H NOMEIlaloT pacTBop B
MepHy0 K06y BmectaMocTbio 100 cM3, pa3baBiasiioT BOAOH A0 METKH.
H NepeMelINBalorT.

Kaamuit mo T'OCT 1467 mapku Ka0.

3.2.4. [TodzoT0BKA K aHAAU3Y

324.1. Ipuczorosaenue CcTAHIAAPTHOLX PACTBOPOS
Kadmus

Pacreop A: naeecky kaamus maccok 1,00 r pacrBopsiior B 15 cM¥
a30THON KucJoThl H 10 cM® BOLBl NpH HarpesaHHH JO pacTBOpeHHs
HaBeCKH U yjaaJelluss OKCHAOB a30Ta. 3aTeM pAacTBOp NMOMEWAIOT B
MepHyIo KosnBy BMmecTuMocTbio 1000 cM3, pasbaBasior BoA0OH 10 METKH
H IlepeMelIHBaloT.

1 cm® pactBopa A conepXut 1 Mr Kaamus.

PactBop B: or6upaior nunerkoit 5 cM® pacteopa A u moveuaior
B MepHYI0 Koa6y BmecTHMOCThIO 100 cM3, pa36aBisiioT BOAOH A0 METKH.
H IepeMellHBaloT.

1 cm® pactBopa b coaepxur 0,05 Mr kagmus.

PactBop B: or6upator munetkoii 10 cM® pacrsopa b m momeuiaior
B MepHYyI0 KoJi6y BmecTuMocThio 100 cM3, pa3baBisiior BOAOH A0 MeT-
KH U nepeMeLIHBaIoT.

1 cM3 pactBopa B coaepxur 0,005 Mr xaamusi.

3242 Hocrpoenue epadyupos8ounozo epadurkae

B mepubie Koa6b BMectuMmocThio 100 ¢m3 nomemawr: 0; 0,5; 1,0;
3,0; 5,0; 10 cm® cranpapTHOro pactBopa B, uto cootsetctryer 0; 0,002;
0,005; 0,015; 0,025; 0,050 mr xaamusi. IIpuauBalor no 50 c¢m® pacrso-
pa Meau, pa36aBIsioT BOAOH 10 METKH W mepeMmeluuBaior. [paayupo-
BOUHBIE PACTBOPH PACHBLISAIOT B TJAaMEHH AaLETHJAEH-BO3JYX, Peruct-
PHPYS NOTJIOLIEHHE JHHHH KaAMHS NDH JNJHHe BOJHE 228,8 HM, nocJae-
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JIOBaTeJbHO OT MeHbLIero K 60J/bIIeMYy COAEpIKaHHIO H B 0OpaTHOM MO-
psLKe.

Ilo nosyyeHHBIM 3Ha4Y€HHSM ONTHYECKHX IVIOTHOCTEH H COOTBETCT-
BYIOLIMM HM KOHIEHTPaNHSAM KaJMHs B IDaJyHPOBOUHBLIX pacTBOPax
CTPOAT rpaduk B NpSIMOYroJbHHIX KoopAHHaTax. Ilpu mocrpoeHun
rpaduka HCHOJBL3YIOT AJSA KasKAOH TOUKH CpejHee 3HAYE€HHe M3 ABYX
H3MepeHHH ONTHYECKOH NJIOTHOCTH.

3.2.5. Ilposedenue anarusa

Hasecky menu maccoit 1,00 r noMemaoT B cTakad BMECTHMOCTHIO
100 cm®, npunuBailor 10—15 cM3 a30THOH KHCJAOTH H OCTaBAAKT 0e3
TlarpeBaHusl 1O NpPeKpAILEHHsi BhIACJIEHHs JHHHTPOKCHAOB. 3aTeM pa-
CTBOp HarpeBalOT JO pPacTBOPEHHss HaBeckH, jpobasiasiior 30—50 cm3
BOJBl M MOMEILAIOT NMOJYUeHHHH pacTBOP B MEpPHYIO KoJ6y BMECTHMO-
<thi0 100 cM®, pa3baBasioT BOLON A0 METKH H MEpeMeIlHBaIoT.

Pacnelisiior pacTBOp B MJIaMEeHH alleTHJIEH-BO3AYX W H3MEpSIOT MO-
TAOLIEHNEe JMHUK KaJIMUst NpH AJuHE BOJHH 228,8 nm.

Maccy kagmusi onpeiesioT no rpaiyHpoBOUYHOMY rpadHuky.

Yca0BHSI H3MepeHHs MOAGHPAIOT B COOTBETCTBHH C HCMOAb3YeMbIM
TIpu6OpOM.

3.2.6. O6paborka pesysvTaros

3.2.6.1. MaccoByio o110 kaaMusi (X2) B NPOLEHTaX BBHIYHCAAIOT N0

<dopmyJie

my
Xo= w00
rje m;, —Macca KaJMHus, HallJleHHasd no rpaAiyHpoBOYHOMY rpaduky,
mr/am3;
m — Macca HaBeCKH MeJH, T.
3.2.6.2. PacxoxneHusi pe3yJbTaTOB ABYX MapaJjJebHbIX OINpefe-
JleHHit ¥ ABYX aHa/M30B NIpHBeAeHH B TabJ. 2.
3.2.6.3. KoHTposb MNPaBH/IBHOCTH  Pe3y/bTaTOB  aHaJH3a — IO

a. 2.6.4.
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