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CTAHIOAZPT

HUKEJIb. KOBAJIBT
Mertoap! onpeneicHns MbIIIbIKA

Nickel. Cobalt.
Methods for determination of arsenic

1 Ob6aacTp npuMeHeHns

JlaTa sBenennsa 2003—07—01

HacTtogmmii ctanmapt ycTaHaBIMBAET CIeKTPO(OTOMETPUYECKHI T aTOMHO-a0COPOIIMOHHBII METOIBI
orpeneIeHUs MBIIIbsIKa TTpu MaccoBoit goje ot 0,0001 % mo 0,010 % B mepBuuHoM HuKele o [OCT 849,
HukejeBoM nopoiuke mo 'OCT 9722 u kobansre o 'OCT 123.

2 HopmaTuBHBIE CCBHLIKH

B HacTosilieM cTaHgapTe MCIOJIb30BaHbl CCHUIKM Ha CJIEAYIOIIE CTaHIapThI:
I'OCT 123—98 KobGanbt. TexHuueckue ycaoBust

TOCT 849—97 Hukenb nepBUYHbINA. TeXHUUECKUE YCIOBUS
I'OCT 3118—77 Kucnora consgHast. TexHuyeckue yCIOBUS
I'OCT 3760—79 Ammuak BoAHblii. TeXHUUYECKUE YCIOBUS
I'OCT 3765—78 AMMOHMII MOJIMOIEHOBOKUCIIBINA. TeXHNYeCKUe YCIOBUS
I'OCT 3773—72 AmMoHwMii XJIOpUCTHIA. TexHUUecKre yCIoBUSI
I'OCT 4204—77 Kucnora cepHas. TexHn4ecKne ycaoBHUs
I'OCT 4232—74 Kanuii itogucteiii. TexHn4yecKune yCcaoBUs
I'OCT 4328—77 Harpus rugpookuch. TexHu4uecKue yCIOBUS
I'OCT 4461—77 Kucnora azotHas. TexHUYeCKHUE YCIOBUS
I'OCT 5841—74 Tmapa3uH CepHOKUCIIBIA

TI'OCT 9722—97 Ilopowiok HUKeeBbIil. TexHuueckue ycaoBUsI

I'OCT 10157—79 AproH razoo0pa3Hblii ¥ Xuakuil. TexHuueckue ycIoBUsS

I'OCT 11125—84 Kwucnora a3oTHast 0co00i1 YMCTOTHI. TeXHUYecKue yCIIOBUS
TOCT 13047.1—2002 Hukenb. Kobanbt. O61IME TpeOOBaHUS K METOAaM aHalIu3a
I'OCT 14261—77 Kucnora consiHasg 0co00i YMCTOTEI. TeXHNYECKNE YCAOBUS
I'OCT 17746—96 Twuran ry6uatbiii. TexHU4YeCKKe YCIOBUS
TI'OCT 18300—87 CrmpT 3TWIOBBIN peKTU(PUKOBAHHBINA TeXHUYecKuii. TeXxHUuecKe yCIoBUs
TI'OCT 20288—74 ¥Yriepon 4eTBIpEeXXJIOPUCThIi. TeXHn4YecKne yCIOBUS

TI'OCT 20490—75 Kanuit MmapraHIOBOKMCIbIA. TexHuyeckre ycaoBus

I'OCT 24147—80 AMMmMaxk BOIHBIN 0CO00# YMCTOTHI. TeXHMYECKME YCIOBUS

3 O0mme TpeOGoBaHMA W TPEOOBAHNSA 0€30NMACHOCTH

Oo6uue TpC6OBaHI/IH K M€TOJaM aHa/in3a u TpCGOBaHI/IH 0e30ImacHOCTH IIPH BBINTOJIHCHUM pa60T — I1o

I'OCT 13047.1.

4 CnexkTpo()oTOMETPHYECKHIA METO1

4.1 Merton anaau3a

MeTton OCHOBaH Ha M3MEPEHWM CBETONOIVIOLIEHUS TpW minHe BosHBI 610 miam 840 HM pacTBOpa

HN3nanue oduumanbHoe
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MBIIIILIKOBO-MOJIMOIEHOBOTO KOMILIEKCHOTO COSAMHEHMSI, BOCCTAHOBJIEHHOTO CEPHOKMCIIBIM TUIPA3UHOM.
IMpenBapuTeIbHO MBIILIK BBIICISIOT HA TUAPOKCHUIE Kejle3a M3 aMMUAYHOU cpelbl, 3aTeM SKCTpaKILUe
YETHIPEXXJIOPUCTHIM YIIIEPOIOM B BUAE MOAUIHOTO KOMIUIEKCHOTO COSAUHEHUS U3 CPeIbl COJITHOM KUCIIO-
THI.

4.2 Cpencrsa m3MepeHHii, BCIIOMOTraTebHbIE YCTPOWCTBA, MATEPHAJIBI, PEAKTHBBI, PACTBOPDI

CnekrpodoroMeTp Win (POTOSIEKTPOKOJIOPUMETP, OOECIIEUMBAIOIINI IIPOBEAEHUE M3MEPEHUN B
obsacty uH BOJIH 600—850 HM.

@ubTphl 00e330JIeHHbIE 10 [ 1] WM Apyrue MIoTHBIE (QUIBTPHI.

Kucnora asorHas mo TI'OCT 4461, npu HeOOXOOMMOCTM OYHUILEHHAs IIEPETOHKOM, WIM IO
I'OCT 11125, pa3oasnenHas 1:1.

Kucnora consnag nmo 'OCT 3118 wau ipu Heobxoaumoct 1o T'OCT 14261, pazbasnenHas 1:1.

Kucnora cepnag o 'OCT 4204, paz6asnennas 1:1, 1:3, 1:15.

Ammuaxk BogHbiir mo 'OCT 3760 wim npu Heobxoaumoctu 1mo 'OCT 24147, pasoasieHubiit 1:19.

Harpus ruapookucs no FTOCT 4328, pactBop MaccoBoii KoHLeHTpauuu 0,04 r/cm?.

AmMonmii xstopuctbiii mo F'OCT 3773.

Couprt stmwinosbiii mo T'OCT 18300.

AmMMoHuit MomuboaeHoBokucabiii mo 'OCT 3765, mepekpucCTalIM30BaHHbBIA, pacTBOP MAacCOBOI
koHueHTpauuu 0,01 r/cm?.

JI7151 IepeKpUCTA/UTM3aMK B CTakKaH BMecTUMOCTbI0 600 i 1000 cM> moMelaT HaBecKy MOJIHO-
JIE€HOBOKHUCIOro aMMoHusi Maccoit 70,0 r, mpunusaoT 400 cM® BOIBI, pacTBOPSIIOT MPU HATPEBAHUM IO
70—80 °C, ¢uabTpylOT ropsauyuii pactBop uepe3 puibTp (Oenas WM CHHSS JIeHTa), (UIbTpaT CHOBa
HarpeBaioT 10 70—80 °C u ropsumit pacTtBop (MILTPYIOT eiie pa3. K ropsuemy pacTBopy HpUIMBAIOT
250 cM? STUJIOBOTO CIMPTA, OXJIAXKAAIOT, BHIIEPXUBAIOT He MeHee | U ¥ OTGUIBTPOBBIBAIOT KPUCTAINYEC-
KMt ocanok Ha papdopoByIo GUIBETPYIOLIYI0 BOPOHKY. OCagok MPOMBIBAIOT 2—3 pa3a 3TUJIOBBIM CIIUPTOM
nopuusiMu o 20—30 cM? 1 cymar Ha Bo3myxe.

I'mapasun cepHokucelit o FTOCT 5841, pactBop MaccoBoil KoHueHTpauuu 0,0015 r/cm?.

PeakiimoHHast cMech: B MEPHYIO K016y BMecTuMocTbio 100 e mpuuBator 50 cM® pacTBopa Momuo-
JIE€HOBOKUCJIOTO aMMOHUSI, 5 CM> CEPHOKICIIOTO THAPAa3MHA M JOJMUBAIOT 10 METKU BOIOIL.

XKeme3o kapboHmWIbHOE MO [2] wim aOpyroe Xeje3o, comepxainee He MeHee 99,9 % OCHOBHOTO
BEIIIECTBA.

PacTtBop xese3a MaccoBoil koHueHTpauuu 0,01 r/cM>: B crakaH BMecTUMOCTbI0 600 cM’ moMelaoT
HaBecKy xeieza Maccoit 10,000 r, mpuiumpaiorT 150—200 cm® a30THOI KHUCIOTHI, pazdaBieHHOil 1:1,
nopuusMu Mo 20—25 cM> pacTBOPSIOT NPUM HArpeBaHMM, OXJIAXIAIOT, MEPeBOISIT B MEPHYIO KOJIOY
BMecTUMOCTbIO 1000 cM® 1 HOMMBAIOT 1O METKU BOJOIA.

Homnyckaercs 1j1s1 MPUTOTOBJIEHUSI pacTBOpPA KeJie3a UCIOJb30BaTh APYyrue BelllecTBa, 00ecreynBalo-
II1€ YCTAHOBIIEHHOE 3HAYeHUE KOHTPOJIHLHOIO OIThITA.

Kaymit Mmapranuosokucisiit o FOCT 20490, pactBop MaccoBoit KoHueHTpatmu 0,01 r/cm’.

Kanuit itonuctsiit mo TOCT 4232, pacTBop MaccoBoii KoHLeHTpatmu 0,02 r/cM> B COISHOM KUCIOTE:
B cTakaH BMecTuMmocThio 600 mam 1000 cM® momewaloT HaBecKy Homucroro Kamus maccoir 10,0 T,
pactBopsitoT B 500 cM? CONSTHOM KUCIIOTBI, pacTBOP MEPEBOAAT B IEIUTENbHYI0 BOPOHKY BMECTUMOCTBIO
1000 cM?, mpuaMBaIOT 25 cM? YETBIPEXXJIOPUCTOrO YIJIEepoaa, BCTPSXMBAIOT 2 MUH, OpraHMYecKyio ¢asy
OTOPACHIBAIOT U MOBTOPSIIOT SKCTPAKIIUIO.

ITpoMBIBHOIT pacTBOp: CMEILIUBAIOT 3 00beMa pacTBOpa MOAUCTOro Kaiusi U 1 00beM BOMABI.

Twuran ryouatsrii mo F'OCT 17746.

PacTtBop TuTaHa MaccoBoit KoHueHTpauuu 0,02 r/cM>: B K016y BMecTUMOCTBIO 250 ¢M> ¢ 0GpaTHBIM
XOJIONMIBHUKOM TIOMEINAIOT HABECKy ry04yaToro TurtaHa maccoit 2,000 r, mpumsaior 40 cM’ cepHoit
KHCJIOTHI, pa30aBieHHON 1:1, pacTBOPSIOT IpM HArpeBaHUM, OXJIAXKIAIOT, IEPEBOMSAT PACTBOP B MEPHYIO
KoJI6y BMecTUMOCTbI0 100 ¢M>, 1OIMBAIOT IO METKH BOIOIL.

VYrnepon yerbipexxmopuctsiii 1o I'OCT 20288.

Mpnupsk no [3].

Harpwmii oproapcenut 1o [4].

Mpbibsika (I11) okcun.

PacTBOpHI MBIIBbSIKA U3BECTHON KOHLIEHTPALIUU.

PacTBop A MaccoBoii KOHLeHTpalK Mbliibsika 0,0001 r/cM? 13 MBILIBSKA: HABECKY MBILLBSIKA MACCOM
0,1000 T moMemaoT B cTakaH BMecTMocThIo 100 cm?, mpummBaroT 20 cM? a30THOI KMCIOTHI, pa36aBiIeHHOI
1:1, pacTBOPSIIOT CHavaJia 6e3 HarpeBaHMsl, 3aTeM HArpeBaloOT 10 OJIHOTO pACTBOPEHUSI HABECKU, TIPUJINBAIOT
20 cM? cepHOIT KHCIOTBI, pa30aBiaeHHOi 1:1, BBIMAPMBAIOT N0 TMOSBICHUS MApOB CEPHON KHCIOTHI,
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OXJIAXKIAIOT, IPWINBAIOT Body 10 40—50 cM?, IepeBoasIT pacTBOP B MEPHYIO KOJIOY BMecTuMOocTbio 1000 e’
U JOJIMBAIOT A0 METKHU BOAOIA.

PacTBop A MaccoBoil KoHIeHTpauuu Mbibsika 0,0001 r/cm® u3 okcuaa mbimbsaka (I11): HaBecky
okcuna Memmbska (I11) maccoit 0,1320 T momerlaoT B cTakaH BMecTUMocTbio 100 cM?, mpumusator 10 cm?
pacTBOpa TMAPOOKUCH HATPHSI, PACTBOPSIOT HABECKY, MPWIMBAIOT Body 10 40 cM>, mepeBOmsT pacTBOpP B
MepHYIO K010y BMecTuMocTbio 1000 v, mpunuBator 40 cM® cepHOil KMCIOTHI, pa3baBieHHOi 1:3, nomu-
BAaIOT 10 METKH BOIOW.

PacTBop A MaccoBoii KOHLEHTpauuu Mblubska 0,0001 r/cM® U3 oproapceHUTa HATpUs: HAaBECKY
opToapceHuTa HaTpusi Maccoii 0,2560 I TOMeInaoT B CTAKaH BMECTUMOCTBIO 250 cM>, pacTBOPSIIOT COJb B
50 cM? Boxbl, TIEPEBOASAT PacTBOP B MEPHYIO Koaby BMecTUMocThio 1000 cMm?, mpunusaiot 40 cM? cepHoit
KHCJIOTHI, pa30aBieHHON 1:3, MOJIMBAIOT 4O METKM BOHOI.

PactBop b MaccoBoii koHleHTpaumu Mblibsika 0,00001 r/cM®: B MepHyI0 Kooy BMecTUMOocTbio 100 cm?
ot6upator 10 cM® pacTBopa A M IOMMBAIOT IO METKM PACTBOPOM CEpPHOI KUCIIOTHI, pa30aBieHHoit 1:15.

4.3 IloaroroBka K aHAJIM3y

J171s1 TpadyrpoBOYHOTO rpadrka B MEpHbIE KOJIObI BMecTUMOCTbIo 50 cM? ot6upatot 0,5; 1,0; 2,0; 3,0;
4.,0; 5,0 cm? pactBopa b, mpumBatotr Boxy 10 30 cM?, 10GABISIOT IO KATUISIM PACTBOP MApPTraHIIOBOKHCIIOTO
KAJIUs IO TOSIBICHUsI YCTOMYMBOI PO30BOiIl OKpacky, 4 cM® PeakLMOHHON CMecCH, TOMEILIAIOT KOOI C
pacTBOpaMU Ha KUIISIIYIO BOASHYIO 0aHIO, BBIAEPXKUBAIOT 15 MUH, OXJIAXIAIOT, TOJUBAIOT JO METKM BOAOM
U U3MEPSIIOT CBETOMNOIJIOIIEHNE PAaCTBOPOB, KaK yKa3aHo B 4.4,

Macca MBIIIbIKa B pacTBopax WISl rpamydpoBodyHoro rpaduka coctasisier 0,000005; 0,000010;
0,000020; 0,000030; 0,000040; 0,000050 r.

ITo 3HaueHUSIM CBETOIOMIOLIEHUSI PACTBOPOB M COOTBETCTBYIOLIMM MM MACCAM MBbIIIbSIKA CTPOST
IpaayrpOBOYHBIN rpauK C y4ETOM 3HAUYEHUS CBETOMOIIOLIEHUS PACTBOPA, TTOATOTOBJIEHHOTO 0€3 BBEACHMUS
pacTBOpa MBIIIbLSIKA.

4.4 IlpoBeneHne aHaIu3a

B ctakaH BMecTuMocTbio 400 min 500 cM® moMeraioT HaBecKy Mmpo6sl Maccoit 5,000 T mpu MaccoBoit
Joire MeIbsika He 6omee 0,0010 % m Maccoir 0,500 r pu MaccoBoii mojie MbIbsika cBbire 0,0010 %,
npuiuBaoT 50—60 uan 15—20 cM> a30THOI KUCIOTHI, pa30aBieHHO# 1:1, pacTBOPSIOT MPU HATrpeBaHUH,
BeIMapuBaoT 10 oobema 10—15 cm® u npunusalor Bogy mo 100—150 cm?. B pactBop BBOmsT 2,0 cm>
pacTBopa xene3a, HarpeBaioT 10 60—70 °C, mpuwmBaoT 7—10 cM® aMMHMaka M BIMBAIOT PAacTBOP IIPU
MepeMelINBAHNY B CTaKaH BMecTUMOCTbIo 600 cM>, B KOTOPBI ITpeaBapuTeIbHO MTOMELIAOT 1,5 T xyopuc-
Toro ammoHust 1 100 cM® ammuaka. [IpoMbIBaIOT CTaKaH, B KOTOPOM IIPOBOAMIOCH PACTBOpeHNUE, 2—3 pasa
aMMHaKoM, pasbaBiieHHbIM 1:19. BwimepkuBaloT pacTBop ¢ ocagkoM B Teriom MecTe 20—30 MuH u
GUILTPYIOT ocamoK Ha (GIbTp (KpacHas uiud Oejias JIEHTa).

PacTBopstior ocamok B 20 cM3 ropsueil coagHON KHUCIOTH, pa3dasieHHoi 1:1, cobnpas ¢uiabsTpar B
CTakaH, B KOTOPOM IIPOBOIWIOCH BEIITAPUBAHUE, ITPOMBIBAIOT GUiIbTp 20 cM3 ropstueit Bogsl. [1pubasigior
0 KaIlIIM pacTBOp TUTaHA A0 OOECLIBEYMBAHMSI pacTBOpA M JAIOT M30BITOK 2—3 Karuin.

[MepeBOmsAT pacTBOP B IEIUTENbHYIO BOPOHKY BMecTMMOCTbIO 250 cMm?, mpunumsaior 80—90 cm?
pacTBopa MoaMCTOro Kajius (KOHUEHTpaLUs COJSTHON KUCIOTHI B JEJIMTENbHOM BOPOHKE MOJKHA ObITh HE
MeHee 9 MoJib/aM’), 30 cM? YETBIPEXXTOPUCTOTO YIJIEPOaa U BCTPSIXMBAIOT BOPOHKY 2 MUH. OpraHn4yecKylo
(basy CAMBAIOT B APYIYIO JEIUTENbHYIO BOPOHKY BMecTUMOCThIo 100 cM?, a K BOIHOI (pase MPUIMBAIOT
15 cM? 4eTBIPeXXIOPUCTOro yriepona M MOBTOPSIIOT SKCTpakuumio. OpraHudeckue ¢as3bl OOBEAUHSIOT, a
BOAHYIO (hbazy oTOpachIBalOT.

K 06be1MHeHHOM opranndeckoii paze npuausaioT 20 cM® IPOMBIBHOTIO PacTBOPA, BCTPSAXMBAIOT
BOpoHKY 30 c. BoaHyio ¢da3y oTOpachiBaloT, a K opraHuyeckoii dase mpuiamBaoT 15 cM® Boabl U
CHOBA BCTPSIXUBAIOT BOPOHKY 2 MUH. OpraHn4ecKyo (as3y CIuBaioT B APYTYIO ASTUTEIHHYIO BOPOHKY
BMectuMocTbio 100 cM?, a BomHylo a3y mepeHoCAT B MepHYIO KoJ6y BMeCTUMOCTbIO 50 cm>.
PeskcTpakiinio Bogoil MOBTOPSIOT, OpraHMYECcKyio ¢a3y oTOpachIBaioT, a BOAHYIO ¢a3y IMpUCOEeor-
HSIIOT K pacTBOPY B MepHOil KoJibe.

B xosiby 1006aBisIOT MO KaIUIsIM pacTBOP MapraHIOBOKMCIOTO Kaausl 10 MOSBJICHUS YCTOWYM-
BOIi PO30BOI OKpacky U 4 cM® peakLIMOHHOl cMecH, MOMENIAloT KoJI0y ¢ PAaCTBOPOM Ha KMITALIYIO
BONISIHYI0 OaHIO, BBIIAEPXKUBAOT 15 MUH, OXJaXAaloT, JOJMBAIOT A0 METKUM BOIOW W U3MEPSIOT
CBETOIOIJIOLIEHKE pacTBOpa Ha cIekTpodoToMerpe Mpu HiMHe BoJaHb 610 wim 840 HM win Ha
(oTosnekTpoKosOpUMeTpe B aManazoHe MIUMH BOJH 590—640 mau 820—860 HM, MCIOAB3YS B
KadyecTBE pacTBOpa CpaBHEHUS BOIY.

Maccy MbllIbsiKa B pacTBOPe MPOObl HAXOAAT MO IPaayupPOBOYHOMY I'paduKy.

4.5 O0pa0oTKa pe3yJIbTATOB aHAJIN3A
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MaccoByIO J0JII0 MBILIBSIKA B pobe X, %, BRIYUCIISAIOT IO (popMmyiie

(M,- M) 1
X=—"—"—% i = 100, 0
rie M, — Macca MbIIIbSIKA B PacTBOpPe MPOOBI, T;
M, — Macca MBbIlIbsIKa B PACTBOPE KOHTPOJIBHOTO OIBITA, T;

M — wMacca HaBeCKH IpOOHI, T.
4.6 KoHTPOJb TOYHOCTH AHAJIM3A
KoHTpoas MeTpoJiorniyecKrux XapakKTepuCTUK pe3ynabTaToB aHanm3a mpoBomdaT mo I'OCT 13047.1.
HopmaTtuBbl KOHTPOJIS M MOTPELIHOCTh METO/IA aHaM3a MpuBeIeHbI B Taduie 1.

Taoauma 1 — HopmaTuBbl KOHTPOJISI M MOIPELIHOCTh METOJA aHAIM3a
B niponieHTax

Hormyckaembie Jlormyckaembie
Maccosasi nost DACXOAKACHIA PACXOAKACHIA HAonyckaembe TMorpeurHocTs MeTOMA
ML pe3yJIbTaTOB JBYX Pe3yJIbTaTOB Tpex PaACXOXICHHUS IBYX A3 A

napajuieIbHbIX napajuieIbHbIX pe3ynbTaTtoB aHanm3a D

onpeneneHuit d, onpeneneHui dy
0,00010 0,00004 0,00005 0,00008 0,00006
0,00030 0,00006 0,00007 0,00012 0,00008
0,00050 0,00007 0,00008 0,00014 0,00010
0,00100 0,00015 0,00018 0,00030 0,00021
0,0030 0,0005 0,0006 0,0010 0,0007
0,0050 0,0007 0,0008 0,0014 0,0010
0,0100 0,0010 0,0012 0,0020 0,0014

5 AromMHO-20COpPOIHOHHBIIA METO/

5.1 Meron ananm3a

MeToa OCHOBaH Ha U3MEPEHUM MOTJIOIICHUS TIpU JUIMHE BOJHBI 193,7 HM pe30HaHCHOTO U3JIydyeHUs
aToMaMU MbIIIbsIKA, OOpa3yIoIIMMUCS B pe3yJIbTaTe 2JIEKTPOTEPMUUECKON aTOMU3alluM pacTBOpa MpOoOkI.

5.2 CpexacrtBa m3MepeHHii, BCIIOMOTaTe/IbHbIE YCTPOWCTBA, MATEPHAIIBI, PEAKTHBBI, PACTBOPDI

ATOMHO-a0COPOLIMOHHBIN CIIEKTPO(POTOMETP, 00ECIEUYNBAIOIINI TPOBEACHNE U3MEPEHNUI C 3JIEKTPO-
TEPMUYECKOIM aTOMHU3ALIMENH, KOPPEKLINIO HECEJEKTUBHOIO TMOMIOMIEHNSI U aBTOMATU3UPOBAHHYIO TTOAAYY
pacTBOpa B aTOMM3aTOpP.

JlaMma ¢ mmoJIbIM KaToaoM WM 0e33JIeKTpOAHAS Tra30pa3psaHast JaMIla ISl BO30YKISHUS CIIEKTPaib-
HO JINHUU MBIIIBIKA.

Apron razoo6pasusiii mo 'OCT 10157.

QubTphl 00€330JIeHHBIE 10 [ 1] WM Apyrue cpeqHeil TUIOTHOCTH.

Kucnora asorHas mo I'OCT 4461, npu HeOOXOOMMOCTM O4YHUILEHHAs IIEPETOHKOM, WIM IO
I'OCT 11125, pazbasnennas 1:1, 1:9, 1:19.

Harpus runpookucek mo 'OCT 4328.

IMopomok Hukenesbiid o 'OCT 9722 unu ctaHaapTHBIN 00pasel] cocTaBa HUKENsI ¢ YCTAaHOBJIEHHOM
MAaccoBO#i goJeil Mblbsgka He 6oiee 0,0001 %.

Kob6ansr mo 'OCT 123 mnum craHgapTHBINA oOpa3ell cocTaBa KOOajabTa ¢ YCTAaHOBJIEHHOM MacCOBOM
nIosieil Mblbsgka He 6onee 0,0001 %.

Mpnupsk mo [3].

Harpmii oproapcenut 1o [4].

Maeuubsika (I1I) okcu.

PacTBOpHI MBIIBbSIKA M3BECTHON KOHLIEHTPALIUU.

PacTBop A MaccoBoii KOHLeHTpaK Mblibsika 0,0001 r/cM? 13 MBILIBSKA: HABECKY MBILLBSIKA MACCOM
0,1000 T moMemaoT B cTakaH BMecTUMocThIo 100 cm?, mpumBaroT 20 cM? a30THOI KMCIOTHI, pa36aBiIeHHO
1:1, pacTBOp4IOT cHavaja 0e3 HarpeBaHMsI, 3aTeM HarpeBaloT JO MOJIHOTO PACTBOPEHUSI, TIEPEBOIST PacTBOP
B MEpHYI0 K06y BMecTumocTbio 1000 cM’, mpunmBaoT 50 cM® a30THOI KHMCIOTHI, pa3basieHHOi 1:1, u
JIOJIMBAIOT OO METKH BOIOM.

PacTBop A MaccoBoil KoHIeHTpauuu Mbibsika 0,0001 r/cm® u3 okcuaa mbimbsaka (I11): HaBecky
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okcuna Mulbsika (111) maccoii 0,1320 r mOMeIIAIOT B CTAKaH BMeCTUMOCTBI0 100 cM>, pacTBOPSIIOT HABECKY
B 10 cM? pacTBOpa rMAPOOKMCH HATPMs, IPUINBAIOT Body 10 40 cM>, MepeBoIsAT pacTBOP B MEPHYIO KOJIOY
BMecTuMocTbio 1000 cMm?, mpumusaloT 100 cM? a30THOI KHUCIOTHI, pasz0aBieHHOil 1:1, oxJaxmaloT U
JIOJIMBAIOT OO METKH BOIOM.

PacTBop A MaccoBoil KoHlLeHTpaluuu Mbimbsaka 0,0001 r/cM® u3 oproapceHMTa HaTpUsi: HaBECKY
opToapceHnTa HaTpusi Maccoii 0,2560 I TOMeInaoT B CTAKaH BMECTUMOCTBIO 250 cM>, pacTBOPSIIOT COJb B
50 cM? BoOmBI, IEPEBOASAT PAcTBOP B MEPHYIO KOOy BMecTuMocThio 1000 cM?, mpummBarot 50 cm® asoTHoi
KWCJIOTHI, pa30aBieHHOM 1:1, 1oaMBalOT 10 METKU BOIOM.

PactBop B MaccoBoit KoHLeHTpauuu Mbibsika 0,00001 r/cm®: B MepHylo K00y BMECTUMOCTBIO
100 cm? ot6upator 10 cM> pacTBopa A U JOMMBAIOT 10 METKU a30THOI KHCIOTOI, pa3basieHHoi 1:19.

PactBop B MaccoBoit koHeHTpaunu Mblibsika 0,000002 r/cM>: B MepHYI0 KOJIOY BMECTUMOCTBIO
100 cm? ot6upator 20 cm> pactBopa b 1 HOIMBAIOT 1O METKM a30THOM KUCIOTOM, pa3daBieHHoI 1:19.

5.3 IloaroroBka K aHAIM3Y

5.3.1 JIna rpamyupoBodyHOro rpacduka 1 Ipu ompeaeaeHMM MacCOBBIX HOJIEM MBIIIbSIKA He Ooee
0,0010 % B crakaHbl BMecTUMOCTBIO 250 cM® momelnaoT HaBecku Maccoil 1,000 r mpo6 HUKeIEeBOro
MOpoIlIKa WIM KoOabTa WM CTaHAApTHOTrO o0paslia cocTaBa HUKENS WIM KobajbTa C yCTaHOBJIEHHOM
MaccoBOM Hojieil MbllbsKa. YUCIO HaBECOK MOKHO COOTBETCTBOBATb UMCIY TOYEK IpagyMpPOBOYHOTO
rpadurka, BKITI0YasT KOHTPOJIBHBIN OIIBIT.

HaBecku pacTBOPSIOT IIpu HarpeBaHuu B 15—20 cM?® a30THOI KUCIOTHI, pa36aBieHHo 1:1, Kumarsr
2—3 muH. Ilpy Mcnoab30BaHUM HUKEIEBOrO IMOPOIIKA PacTBOPbl MUIBTPYIOT yepe3 MuIbTphbl (KpacHast
Wy Genasi JIEHTa), MpeaBapyuTeIbHO TPOMBIThIE 2—3 pa3a a30THOM KMCIIOTOH, pa3baBieHHOM 1:9, GuabTpsl
MPOMBIBAIOT 2—3 pa3a ropstueil Bonoil. PacTBOpHI BhIMAapUBaoT 10 o6beMa 5—7 cM?, mpunmsatot 40—50 cm?
BOJIBI, HATPEBAIOT O KUIIEHNUSI, OXJIAKIAIOT U MEPEBOASAT B MEPHBIE KOJIObI BMecTUMOCTBIO 100 cv’.

B xon6s1 otoupator 0,5; 1,0; 2,0; 3,0; 4,0; 5,0 cm? pacTBopa B, B k0716y ¢ pacTBOPOM KOHTPOJIBHOTO OIBITA
PacTBOP MBIIILIKA HE BBOIAT, AOJMBAIOT IO METKM BOIOIM M M3MEPSIOT aOCOpOLIMIO, KaK yKa3aHo B 5.4.

Macca MbIIbgKa B pacTBopax Wi rpagyupoBku coctasiser 0,000001; 0,000002; 0,000004; 0,000006;
0,000008; 0,000010 r.

5.3.2 Jlna rpagyupoBOYHOro rpadguka 2 MOpy OIpeneIeHMM MAacCCOBBIX HOJEH MBIIIbSIKA CBBIIIE
0,0010 % B MepHBIe Kon6bl BMecTUMOCTbI0 100 cM? oT6upator no 10 cM® pacTBopa KOHTPOJIBHOTO OMBITA,
MOITOTOBIEHHOTO, KaK yKa3aHo B 5.3.1, sBomar 0,5; 1,0; 2,0; 3,0; 4,0; 5,0 cm? pactBopa B, B onHy u3 ko716
C PaCTBOPOM KOHTPOJIbHOT'O OMbITa paCTBOP MBIIIbsIKA HE BBOASIT, JOJMBAIOT 10 METKU a30THOM KUCJIOTOM,
paszbasieHHoi 1:19, n u3MepsIoT abcopOLMIO, KaK yKazaHo B 5.4.

Macca MbllIbsIKa B pacTBOpax JJIsl IpaayMpoBKM yKazaHa B 5.3.1.

5.4 IlpoBenenne aHaim3a

B crakaH BMecTUMOCTbIO 250 cM? TToMelIaoT HaBecKy Mpo6sl Maccoit 1,000 r, mpunusator 15—20 cm?
a30THOM KUCJIOTHI, pa3baBiaeHHO# 1:1, pacTBOPSIIOT MPHM HArpeBaHWH, BBITAPUBAIOT 10 00beMa 5—7 cM?,
NepeBONAT B MEPHYIO KOJIOY BMeCcTMMOCThI0 100 ¢M?, OXJIaXIaloT, JOJMBAIOT 10 METKU BOJOIA.

IMpu MaccoBoii nose Mbiiibsika cabie 0,0010 % B MepHyto Koinby BMecTuMocTbio 100 cM® oTOupator
ATMKBOTHYIO 4acTh pacTBopa oobeMoM 10 cM® M J0IMBAIOT 0 METKM a30THOM KMCJIOTOM, pasbapieHHoi 1:19.

M3mepsitoT abcopOLIMIo pacTBOpa NpoObl ¥ COOTBETCTBYIOLIMX PACTBOPOB ISl TPATyUPOBKHU MPU JUTUHE
BoJiHBI 193,7 HM, mMpuHe 1eau He 6osee 2,0 HM ¢ KOppeKluel HeCceJIeKTUBHOIO IOIVIOLIeHUSI B TOKE
aproHa He MeHee IBYX pa3, MOCJIeAoBaTeIbHO BBOIS MX B aTOMU3aTop. B 3aBUCMMOCTH OT THIA CHEKTPO-
(hoToMeTpa MoAGUPAIOT ONTUMAJIBHBII 00BEM pPacTBOpa, BBOOMMEL B aToMu3atop, oT 0,010 1o 0,050 cm?
WY ONITUMAJIbHOE BpeMsl adpO30JIbHOTO pacibuieHus pactBopa oT 5 10 50 c. [IpoMbIBalOT cucTeMy BOIOM,
MIPOBEPSIOT HYJIEBYIO TOUKY M CTAOMIBHOCTH TpagyMpOBOYHOTrO Tpaduka. g MpoBepKr HYJIEBOM TOUKHU
HCTIONB3YIOT PACTBOP COOTBETCTBYIOIIEIO KOHTPOJILHOTO OIBITA, TMIOATOTOBJIEHHBIN, KaK yKa3aHo B 5.3.

IMonGop onTMMaNbHBIX TEMIIEPATYPHBIX PEXXMMOB IJISI aTOMHM3aTOpa MPOBOISIT MHIWBUAYAJIBHO IS
MPUMEHSIEMOTo CcrieKTpodoToMeTpa Mo pacTBopaM sl TpaayupoBKU. PekoMmeHayembie yCaoBUSI pabOThI
aToMu3aTopa yKasaHbl B TaOnuue 2.

Tao6nuua 2— YcioBus paboTbl aToMU3aTOpa

HaumeHnoBaHmue cragun Temmepatypa, °C Bpewms, ¢
Cyuika 150—160 2—20
OsoneHue 400—600 10—20
AroMmzanus 2300—2400 4—5
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ITo 3naveHMsIM aO6COPOIIMU PACTBOPOB IJIST TPATyHUPOBKH M COOTBETCTBYIOIIMM MM MacCaM MBIIIIbIKA
CTPOSIT TPAXYUPOBOYHBIN IrpaduK.

ITo 3HaueHuro abcopOLUMU pacTBOpa MPOOLI HAXOASIT MACCy MbIIIbSIKA MO COOTBETCTBYIOLLIEMY
IpafyupOBOYHOMY IpacuKy.

5.5 OOpaGoTka pe3yJbTATOB aHAJIM3A

MaccoByio 10J110 MBILIBSIKA B pobe X, %, BRIYUCIIAIOT IO (hopMyIie

_M K ()
X= i 100,
roe M, — Macca MBIIIBSKA B pacTBOPE IIPOOHI, T;

K— xo3dduumeHT pa3daBiaeHUsT pacTBOpa IIPOOHI;

M — Macca HaBeCKM IIpOOHI, T.
5.6 KOHTpPOJIb TOYHOCTH aHAJIW3A
KoHTpoab MeTpoJiorniyecKnx XapaKTepuCTHK pe3ynbTaToB aHaim3a mpoBoadaT mo 'OCT 13047.1.
HopmaTtuBbl KOHTPOJISI M MOTPELIHOCTh METO/Ia aHaIu3a MpuBedeHbI B Tabuie 1.

IMPUITOXEHME A
(cnipaBOYHOE)
bub6mmorpadusa
[11 TY 6-09-1678—95* ®DunbTphl 06e330JIeHHbIe (KpacHasl, Oeslast, CUHSS JICHTHI)
[2] TY 6-09-05808009-262—92* XKene3o kKapboHMIBHOE OC. 4. 13-2, oc. 4. 6-2
[3] TY 113-12-112—89 MBILIBSIK METATMYECKUI 7151 TTOJTYNTPOBOJHUKOBBIX COEIMHEHUN OC. Y.
[4] TY 6-09-28-01—81 Hatpuit oproapceHuT 1-BoaHbI|

* JleiicTByeT Ha Tepputopuu Poccuiickoit Menepanin.

YK 669.24/.25:543.06:006.354 MKC 77.120.40 B39 OKCTY 1732

KoitoueBrnie clioBa: HUKEIb, KOOAJBT, MBIIILIK, XUMWYECKUI aHAJIN3, MACCOBAast JOJISI, CPEACTBA U3MEPEHUIA,
pacTBOp, peakTUB, MPoba, rpaayupPOBOYHBIN rpadurK, MOrPelIHOCTh, HOPMATUBEI KOHTPOJIS

Penaxrop JI.U. Haxumosa
Texunueckuit penakrop B.H. I[Ipycaxosa
Koppekrop B.E. Hecmeposa
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