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C T A H I A P T

CTA/IN JIETUPOBAHHDbIE U BbICOKO/IEI'MPOBAHHDbIE

MeTtoabl ONnpeacjieHuA MbIIIbAKA

Alloyed and highalloyed steels.
Methods for determination of arsenic

1 O0aacTth npuMeHeHus

Jlara sBeaenunsa 2003—05—01

Hacrogiiumii craHaapt ycTaHaB/IMBAET HEIUIAMECHHBIM aTOMHO-a0COPOIIMOHHBIN (TTPU MACCOBOM J10J1€

MmbIlbsgka oT 0,0002 % no 0,01 %), dboTomMerpuueckuil (Impu MaccoBoi 1oJie Mblibsika oT 0,002 % no 0,2 %)
U MOTEHIIMOMETpUYECKUU (Irpu MaccoBoi nosie MbIiibska ot 0,05 % no 0.2 %) mMeronbl ornpeacacHUS
MBIIIIbSIKA B JIETUPOBAHHBIX M BBICOKOJICTUPOBAHHBIX CTAJSIX.

2 HopmaTuBHbIe CCBLIKH

B HACTOALICM CTaHAapPTC UCITIONIL30BAHbI CCHIVIKHM Ha CJICAVIOIUC CTAaHIA4PThI.

[OCT 859—2001 Mens. Mapku

[OCT 1973—77 AHruapua MbIIIBIKOBUCTBIN. TexXHHUUYECKHE YCIIOBUS
[OCT 3118—77 Kucnora congHag. lTexuuyeckue yCi1oBUS

[TOCT 3760—79 Ammuaxk BOAHBIN. TexHUUECKHUE YCITOBUS

[OCT 3765—78 AmMoHUIT MOIMOACHOBOKUCIBIN. TeXHUYeCcKUE VCITOBUS
[OCT 4160—74 Kanuit 6poMucTtbiil. Texuuyeckue yCIOBUS

[OCT 4204—77 Kucnora cepHasi. lexHudeckue yCciaoBUS

[OCT 4328—77 Harpusg ruaipookucs. lexyuudeckue yCioBUs

[OCT 4457—74 Kanuil OpOMHOBAaTOKUCHBIN. lexHuyeckue yCciIoBUd
[OCT 4461—77 Kucnora azotHad. Texuuyeckue ycioBuUdd

[OCT 5456—79 TI'mapoxcumaMuHa r'UApoxXIopu. TexHU4YeCcKUe yCIOBUS
[OCT 5817—77 Kucnora BuHHas. lexyuuyeckue yCiIoBUS

[OCT 5841—74 luapasuH CepHOKUCIBIN

[OCT 5962—67* CrnupTt >TUWIOBBIN peKTU(UKOBAHHBIU. TeXHUYEeCKHE YCITOBUS

[OCT
[OCT

6552—80 Kuciora oprodocdopHas. TexHuyeckue ycaoBUS
9949—776 Kcumnon KaMeHHOYTOJbHBIN. TexHuYecKue yCiIoBUS

[OCT 10157—79 AproH rasoo0pasHbiil U XUJAKUN. TexHUudyeCKUe yCI0BUSI

[OCT 11125—84 Kucnora azorHass ocoboil YUCTOTHI. TexHUYecKue yCIOBUS

[OCT 14204—69 Ilpubop n1s oTieJcHUS MBIIIBSIKA B CTAISIX, YYryHax M cIuiaBax. |exHudeckue
YCIIOBUSI

[OCT
[OCT
[OCT
[OCT
[OCT
[OCT

14261—77 Kucnora consgHasg ocod00i YUCTOTHI. TexHuueckue ycioBus

14262—78 Kucnota cepHasg oco00il YUCTOTHL. TexHudeckue yCIoOBUS

18300—87 CriupT 3TUJIOBBIN PEKTUMUKOBAHHBIN TCXHUYCCKUN. TexHuyeckue yCiIoBUS
19522—74 AMMOHUI pOAAHUCTBHIN TeXHUUYCCKUH. TexHUuuecKue yCIoBUS

24147—80 AMMHUaK BOAHBIN 0COOOU YUCTOTHI. leXHUUECKHUE YCITOBUS

28473—90 YyryH, cTaib, peppocIiuiaBbl, XpoM, MapraHell MeTauindeckue. O01ue tpedoBa-

HHAX K MCTOAddM dHA/IM3d

* Ha tepputopuu Poccuiickoil @enepaninu aeiicteyetr [ OCT P 51652—2000.

N3panue opuumuaabHoe
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3 OO0mmue TpedOBaHMS

Oo01uure tpeboBaHus K MeroaaM aHanusza — 1o [ OCT 28473.

4 HemyameHHbII aTOMHO-a0COPOLMOHHBIA METO Olpee ieHIs] MbIIIbsKa

4.1 CymHocTth MeTOaa

MeToa oCHOBAH Ha HM3MEPCHMM 3HAYCHHUS ITOTJIOILUCHUS PEe30HAHCHOI0 M3JIYYEHUST CBOOOAHBIMU
ATOMAaMM MblIIbsIKA IIPU AJIUMHE BOJMHBI 193,7 HM, 00pasyIOlUMMUCS IIPU BBCACHUM aHAIU3UPYEMOTO
pacTBOpPa B rpa®dUTOBYIO IICUb.

MBIUBSIK MPEABAPUTEIIBHO OTACHSIOT AUCTULISALMEH OT OCHOBHBIX KOMITOHCHTOB CTA/IM B BUIC
TPEXXJIOPUCTOIO MBIIIbIKA M3 COJSIHOKHCIOTO pacTBopa B IIPUCYTCTBUU CEPHOKUCIIOrO TUApasuHa U
OPOMHUCTOTO Kalaus WM OCAKIACHUCM THoAllcTAMUIAOM B Buae cyibduaa B 0,5 MOJb/AM? CEPHOKUCIOM
pacTBOPE B IMPUCYTCTBUU KOJIJICKTOpPA CYIb(PUIAa MEAM MU BUHHOM KUCJIOTHI B KAYECTBE KOMILICKCOOOpa3y-
IOLIETO BEILECTRBA.

4.2 Anmaparypa, peakTHBbI, PACTBOPDI

ATOMHO-a0COPOLIMOHHBIU CIICKTPOMOTOMETP CO BCCMHU ITPUHAMJIICKHOCTIMU, CHAOXEHHBIU rpaUTO-
BbIM aTOMM34TOPOM.

Jlamria 11 onpeaeeHUs MbIIIbSIKA.

MUKPOMUIIETKH BMECTUMOCTbIO 20 1 50 MKIM?.

AproH BbeicokoM yucTtoThl Mo ['OCT 10157 u cmech aprona ¢ 5 % Bojopoaa.

Armiapatr 1 otaciieHUs Mbliubsgka 1o [ OCT 14204 unu n1x000ro apyroro TUria.

Kucmora congnas o 'OCT 3118 unu 'OCT 14261 u pazbasnenuag 1:1.

Kucmora azornasg no ['OCT 4461 unu ['OCT 11125 u paszbasnennas 1:1.

Kucnora cepuast mo F'OCT 4204 unu F'OCT 14262, pazdapneHHas 1:1 u pactBop 2,5 MOJIb/IM>.

Kucmora oprodochopnas nmo 'OCT 6552 u paszbasiennas 1:1.

CMech CONTHOM 1 a30THOUM kuciaoT (3:1): K 150 cM?3 consgHoil KucaoThl 106apnsgioT 50 ¢cM° a30THOI
KHCJIOTBI U IMePEMEIIUBAIOT,; TOTOBAT HEITOCPEACTBCHHO Iepe/l NMPUMCHEeHHUEM.

CMech COSTHOM M a30THOM KUCIOT, pa3darieHHas (1:1): k 150 cM? consiHOM KUCIOThI 100aRIAIOT 50 cM?
A30THOI KUCA0TBI, 200 cM° BOABI M MepeMeHIMBAIOT, TOTOBAT HEMOCPEACTBCHHO Mepe/l MTPUMCHCHUEM.

Kucnora Bunuas o F'OCT 5817, pacteop 500 r/nm3.

Ammuaxk BoaHblil o 'OCT 3760 unu TOCT 24147

['mapoxkcunamu ruapoxiopua mo [OCT 5456.

AMMoHui poranuctslii mo FOCT 19522, pactop 50 r/am>.

Kamuit 6pomuctsiii mo 'OCT 4160.

Hatpus ruapoxcun no F'OCT 4328, pacteop 50 r/cm>.

[ unpas3un cepHokucabiil o [ OCT 5841.

Kcumnon o T'OCT 9949,

TuoanertamMul, MepeKpUCTAUIM3OBAHHBIN B Kcumoste, pacteop 20 r/amMs.

[Mepekpuctanmu3anys THoanetamuaa: 30 © ThoaleramMuaa pactBopsioT B 100 cM® kcusona mpu
85—90 "C mpu nepeMmeltiuBaHuu. BepxHuil ci10il pacTBOpa OCTOPOXHO CIIUMBAIOT B CYXOM CTAaKaH BMECTH-
MocThio 600—800 cm3. B crakaH ¢ ocratkoMm mpubasistiorT 100 cM? Kcuaona M CHOBA PACTBOPSIOT MPU
85—90 °C. Bepxuuii ciioit pacTBOpa THOAlCTAMM/IA CJTUBAIOT B TOT XK€ CTaKaH BMeCTUMOCThI0 600—800 cm?.
Ornepanyio mpoBoIdT 4—>5 pa3. Octarok BblOpachiBaoT. [1onydeHHBIN pacTBOP OXJ1aXIAlOT B ITPOTOUYHOU
BOJIe. BhImnapiuye KpUCTA/LIbl TUOALICTAMMAA OT(PUILTPOBLIBAIOT HA BOPOHKY bioxHepa ¢ AByMS (PUIIbTPpaAaMU
«Oecag JieHTa». Kpuctayuibl MpoMbIBaroT 2—3 pasza KCHUJI0JIOM, BbICYILIMBAIOT HA BO3IVXE.

Menp Mmapkt MO00Kk o TOCT 859,

Menpb aszotHokuciaas, pactsop 0,01 r/cm3: 1 r Meaud pacTBOPSIIOT MpU HarpeBaHuu B 15—20 cm?
A30THOM KUCIOTHI (1:1). PacTBOp KUITATIT 00 yAaJIeHUS OKCUAOB a30Ta, OXJIAXKIAl0T, pa30aBiIgOT BOAOU 10
100 cM? 1 mepeMeIIMBaloT.

Kestie30 Merauiyyeckoe, oc.4., KapoOoOHUJIbHOEC.

YHuuBepcanbHasgd uHaukaropHasa oymara, pH 1—10.

AHTUAPUJ MBIIIBIKOBUCTBIM MapKU «papuHupoBaHHbI» 1o [ OCT 1973.

HaTpuil MBIIBAKOBUCTOKUCIBIA OpTO (NazAsO5 - H,0).

CTaHaapTHbIC PacTBOPbI MbIILbIKA.

Pacteop A: 0,132 I MBIIIIBIKOBUCTOTO AHTMAPUIA PACTBOPSIOT B 5 CMS pacTBOpa M'MAPOKCHAA HATPUS,
pazbapisaioT Bonoit 1o 200 cMm? U mpubarngiorT cepHyio kuciaory (1:1) 1o HeEUTpalibHOU peakuuu Mo
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YVHUBCPCATBHON WHAMKATOPHOU OyMmare. PacTBOp MepcHOCST B MEPHVIO KOJIOY BMCCTUMOCTBIO 1 M3,
AOJUBAIOT 10 METKU BOJAOU U IepeMellUuBaloT.

[IpurorosiaecHUE CTAHAAPTHOTO PACTBOPA U3 MbILIBIKOBUCTOKUCIIOTO HATPpUS opTO: 0,2801 I MbIILIBS -
KOBUCTOKHMCIIOTO HaTpusi opTo pacTBopsitoT B 200 cM® BoAbl, NpubapingdioT cepHyio kuciaory (1:1) no
HCHUTPAIbHOM peakKUMy 10 VHUBCPCAIbBHOM MHAMKATOPHOM OyMare. PacTBop IEpcHOCIT B MCPHVYIO KOJIOY
BMCCTUMOCTBIO | AIM®, IOJMBAIOT 10 METKU BOJON U IepeMellnBaloT.

I cMm? crannaptHoro pactBopa A conepxut 0,0001 r MblbsKa.

Pacteop B: 10 cM® cTannapTHOTo pacTBOpa A MOMEIIAIOT B MCPHYIO KOJIOY BMecTUMOCTbhIo 100 cMm?,
NOJUBAIOT 10 MCTKU BOJAOU U IepeMelliuBaloT.

I cMm? ctanpaptHoro pactBopa b coaepxut 0,00001 © MblIIbSIKA.

Pacteop B: 10 cMm?3 cranmaptHoro pactsopa b moMelarT B MEpHYIO KOA0Y BMecTUMOcCThio 100 cM?,
NOJUBAIOT 10 METKU BOJOU U TepeMeIIMBAIOT, FOTOBIT HCIIOCPEACTBCHHO Ieped ITPUMEHCHUCM.

I cm?3 crannaptHoro pactBopa B conepxut 0,000001 © MbIIIbsIKA.

4.3 IlpoBenenue anaimsa

4.3.1 IlpuroroieHUEC UCIIBLITYEMOI'O pacTBOpA

4.3.1.1 OtneneHue MbBIIUBSIKA JUCTUIISILIMCH B BUAC TPEXXJIOPUCTOTO MBILIbSIKA

B3BemMBaOT HaBeCKy MPOObI B COOTBETCTBUU € Tabimuiied 1. Pe3yiabrarbl B3BelIMBAHUS B rpamMmax
3alTMCBIBAIOT C TOUYHOCTBIO 0 YETBEPTOro JACCITUUYHOTO 3Haka. HaBecky rmoMeniator B cTakaH (MJIM KOJIOV)
BMeCTUMOCTBIO 250—300 cM?, npunusatoT 30 cM? cMecu cosiHOM 1 azotHoil kucnot (3:1), 20 cMm? cepHoii
kucaorsl (1:1) u 10 cm?3 oprodocdopHoit kucaors (1:1).

Taonuma |1

MaccoBpag HOJIH MbILAKA, % Macca HABECCKHN, T ANTNKBOTHAs 4acTh pdalTiRoOpPd, MKHM3
Ot 0,0002 no 0,001 BrIIOU. 0,5 50
Cg. 0,001 » 0,002 » 0,25 50
» 0,002 » 0,005 » 0, 1 50
» 0,005 » 0,01 » 0, 1 20

K

CrakaH (WM KOJ0Y) HakKpbIBAalOT YACOBLIM CTCKJIOM M pPacTBOPSIIOT HABECKY IIPpU YMCPEHHOM
HarpeBaHuu. HYacoBoe CTEKIIO OIIOJACKMBAKOT HECOOJIbIUIUM KOJMUYCCTBOM BO/bl U BbIIIAPWBAIOT pdCTBOp N0
HAYAIa BBIACJCHUS MMAPOB CEPHOU KUCTOTHI. [Tocae oXIaxaecHUsT OCTOPOXHO 100aBstoT 30 cM? consHOi
KUCIOThl (1:1) U mnepeHocaT pacTBOpP B KOJIOY IAJI OTHEJICHUS MbIlIbsKa. K pactBopy nobasiasiorT 0.0 T
OpoMUCTOro Kaaus, 0,5 I CCpHOKHUCIOro ruapasvuHa U MeAJICHHO AUCTULIMPYIOT TPEXXJIOPUCTBIM MBI BSIK
B arriapare AJsl JUCTUILISILIUU HpH 110—120°C B KOﬂGOI«ideCBdT@HC JUCTUIIST COOUPAIOT B CTAKAH-TTPU -
eMHUK BMecTuMocTbio 100 cM?, conepxanmii 10 cm? Boabl. JIMCTWIISIIIAIO MTPOAOIXKAIOT 10 TeX Mop, MOKa
B IIPUCMHUK HEC IICpeUacT 2/3 rmepBOHaYaTbHOTO 00beMa. K auctwnngary nmpubasinsior 10 cm? a3orHO
KHCJIOTHI.

4.3.1.2 OtaejeHUEe MbIIIBSIKA OCAXKICHUEM B BU/IEC CY/Ib(PUIA TUOALICTAMUIOM

B3BenBaoT HABECKY IIPOOBLI B COOTBECTCTBUU € TaONULIcH 1. Pe3yabrarsl B3BCLIWBAHUS B rpaMMax
3aITUCBHIBAIOT ¢ TOYHOCTBIO 10 YETBCPTOrO ACCIATUYHOrO 3HaKa. HaBecKy nmomMeiaroT B cTakaH (MJIU KOJIOY)
BMECTUMOCTBIO 250—300 cM?, mpunuBaioT 30 cM?® cMecH COMSHOM M a30THOUM KUCaO0T (3:1), HAKPBIBAIOT
cTakaH (U1 KOJIOY) 4aCcOBBLIM CTCKJIOM U PACTBOPSIOT HABCCKY IIPU YMCPECHHOM HarpeBaHWU, OXJ1aXIaloT,
CHUMAIOT YaCOBOEC CTCKJIO, OMOJOCHYB €ro HeOOIbIINM KoJuuecTBOM BoAbl. [Ipuiausator 20 cMm? cepHOIl
KucioThl (1:1) U BeIMapuBalOT pacTBOP 10 Hadajla BbIACICHUS MApoB CCPHO KUCIIOTHI, oxjaxiaatoT. Coau
pacTBOPsitoT B 40—50 cM? BOIbI MPU HArPeBAHUU, NpWiuBatOT 10 cM? pacTBOpa BUHHOM KHUCIOThI, PACTBOP
HarpeparoT B TedeHuUe d—10 MUMH, oxilaxKzaaroT, no0apigioT amMmuaka 10 pH 8—9Y no yHuBepcajibHOMY
MHIUKATOPY M HArpeBalOT pacTBOP B TeucHUE 15—20 MuH ripu 90—95 "C 10 1moJIHOro pacTBOPECHUS OCaaKa
BOJIbPPAaMOBOU KUCJIOTHI, oxytaxiaarwT. K pdcmopy MMPUIMBAIOT CEPHOU KUCITOTBHI (1: I) no pH 2 no
VHUBEPCATbHOU MHﬂMKdTopHoﬁ oymare 1 10 cM? B U3BBITOK, AOJIUBAIOT pacTBOp A0 180 cM3 U HArpeBaloT
A0 KureHus. OCTOPOXKHO A00aB/SIIOT 2—5 I' TUAPOKCHIIAMUHA THAPOXJIOPUIA U KUIISITIT pacTBOpP 4O
[TOJTHOTO BOCCTAHOBJICHUS XeJse3a (IT0 peakllMy ¢ poJaHucThIM amMoHueM). [1pubasnsior 10 cm? pacTBopa
THoaueTamMuaa, | cM° pacTBopa a30THOKMCION MeI, BBIACPXMUBAIOT PACTBOP C BBINABIIMM OCAIKOM
cybhunoB B TeueHue 10—15 MUH Ha TEIUIOM MeCTe TUIMTHI, MpubdapmstoT eiie 10 M3 pacTBopa THoalle-
TaMuJa, OCTABJISIOT CTOATh IpU 85—90 "C 30—40 MuH 1 oxyaxzaarT. Yepes 4—18 4 ocaloK CV/Ib(PUIOB
OT(UIBTPOBBIBAIOT Ha JBA (DUILTPa «Besast JCHTAy, HpOMbIBdIOT 6—7 pa3 xonmoaHoW Bojoi. DuibTpar
oTOpachIBalOT. OcaaoK Ha (PUIbTPE pacTBOPSIOT B 30—40 cM? (nopuusimu o 10 cm?) ropsiueilt cMmecu
COJISHOU 1 a30THOUW KUCIIOT, pa3oaByicHHOH (1:1), 1 IpoMbIBAIOT (PUIILTP ropssucii BoJoU 3—4 pasa, cobupas

3




I'OCT 12358—2002

(bUIbTPAT U MPOMBIBHBIC BOJABI B CTakKaH (MJIU KOJOVY), B KOTOPOM ITPOBOJAMJIOCH ocaxiacHue. PUuiabsTp
OTOpAaChIBAIOT.

4.3.2 CIreKTpoMeTpHu4deCcKoe U3MepeHUC

HcnibiTyeMbIi pacTBOp, NIPUIOTOBICHHBIN 1TO 4.3.1.1 unu 4.3.1.2, BeinapuBaroT gocyxa. Coyid pacTBO-
PSIIOT MPU HAPEBAHUHU B 5 CMS a30THOM KUCa0ThI (1:1), HAKpbIBag cTakaH (WM KOJIOY) YACOBBIM CTCKJIOM
1 OXJIAXJIAIOT. PacTBOpP MepeHOCIST B MEPHYIO KOJIOY BMECTUMOCTBIO 25 ¢M3, JOJUBAIOT BOJAON 10 METKU U
nepeMelnnBaoT. OTOUPAIOT MUKPOIUITCTKON AJTMKBOTHYIO YACTh pacTBopa, paBHyio 20—50 MxkamM? (Tabiu-
na 1), BBOASAT B rpaUTOBYIO IMTeYb M (PUKCUPYIOT 3HAUYCHUC ITOIJIOIUCHUS PE30HAHCHOIO M3JIYUYEeHUS
CBOOOAHBIMU aTOMaM¥ MbILIbSKA [TPU AJIUHE BOJAHBI 193.7 HM. g u3sMepeHUsT oTOUPAIOT HE MEHee TpeX
ATMKBOTHBIX yacTel pactBopa. Ileys nmpoxuratoT npyu MakCUMaalbHOU TeMIlepaType B TeYCHUE d C.

Maccy MBILIBIKA HAXOAMT IO IPaayupPOBOYHOMY IpaddUKy C VICTOM IOITPABKU KOHTPOJIBHOI'O OITHITA.

4.3.3 Iloaroroska rnmpudopa K U3MCPCHUIO

BxuttoueHue mnpudopa, HACTPOMKY CIICKTpOo(OTOMETpAa Ha PE30HAHCHOC M3JIYYCHUC, PEryJIUPOBKY
0JTOKAa yIIpaBJIcHUS, OJIOKA AaBTOMATU3al MU [IPOBOAST COIVIACHO MHCTPYKLWUU, ITpUJlaracMou K nmpuodopy.

YcnoBug onmpeaencHUST MbIILIBSIKA:

aHauTudeckas JuHus (A) — 193.7 HMm;

CTICKTpaibHasg upuHa wenu — 0.7 HM;

BpeMs BoIcyIuuBaHud npu 145 "C — 15 ¢;

BpeMs pasioxeHud npu 900 "C — 12 ¢;

BpeMsl atoMu3auuu npu 2250 "C — 5 ¢;

PEXKUM MHEPTHOTO rada — MUHUMAJIbHBIN C OTKIIIOYCHMEM HA CTAAWMU aBTOMU3ALMH.

4.3.4 TlocTtpoeHue rpaayupoBOYHOro rpapuka

B cTakaHbl (WM KOJObI) BMECTUMOCTBIO 250—300 cM? MOMEIAIOT HABECKHU KAapOOHMWILHOTO XKee3a
B KOJIMYECTBEC, COOTBETCTBVIOILUCM MAaCC€ HABECKM IpOOBI (radsuua 1), U OTMepeHHbIC KOJIMYeCTBa
CTaHIapTHOTO pacrBopa B Mbliibgka (rtadbauvua 2).

Taonuma 2

Maccopas nojas Mblilbaka, % O6BeM CTAHAAPTHOTO pacTBopa B MblbaKa, cM>
Ot 0,0002 no 0,005 BKIIOU. 0,00: 1,00; 2,00; 3,00; 4.00; 5,00
Cs. 0,005 » 0,01 » 0,00; 2,00: 4,00; 6,00; 8,00; 10,00

Bo Bce cTakaHbl IIPUIUBAIOT KUCITOTHI, KakK IIPWM PACTBOPCHMU ITPOOBLI, M Jajiec IMOCTYIIAIOT, Kak
yKa3aHo B 4.3.1—4.3.3.

M3 3HadyeHus OoNTUYECKOU TVIOTHOCTHU aHAIM3UPYEMBIX PACTBOPOB BBIYUTAKOT 3HAYCHUE OIITUYECKOM
UIOTHOCTHU pPacTBOpPa KOHTPOJbHOro onbiTa. 1o HallaeHHBIM 3HAYCHUSIM OINTHUYCCKOW IUTIOTHOCTH H
COOTBETCTBYIOLIMM MM MaccaM MbIIIbSIKa CTPOST I'PalyUpPOBOYHbBIN Ipaduk.

S doromerpuuecKuii MeTO onpeaeaeHHsl MblIlIbIKA

5.1 CymHocTth MeTOa

MeToa OCHOBAaH Ha 00pas’oBAHMU CHUHEIO MbIILUBIKOBO-MOJHMOACHOBOTO KOMILIEKCA B pe3y/ibTare
B3aUMOACUCTBUS IMSITUBATCHTHOIO MbIILUBAKA C MOJTUOACHOBOKUCIIBIM aMMOHHEM B ITPUCYTCTBUU BOCCTA-
HOBUTEJIS — CCPHOKMCIOrO r’uapasvHa UId aCKOpPOMHOBOU KUCIIOTHI.

MBILIBIK MPEABAPUTECIBHO OTIACISIOT OT OCHOBHBLIX KOMITOHCHTOB CTA/IM JUCTUJIISILIMCHA B BUJC
TPEXXJIOPUCTOTO MBIIUBSIKA M3 COJITHOKMCIOrO pacTBOpa B IIPUCYTCTBUUM CEPHOKMCIIOrO TUApasvHa U
OPOMUCTOTO KAJTUS WJIM OCAXKICHUCM THOAlCTAMUAOM B BUjae cyibhuaa B 0,5 MOIb/IMS CEPHOKUCIOM
pacTBOPE B IIPUCYTCTBUM KOJJICKTOpPA CYIb(pUaa MEIU U BUHHOM KUCIIOThl B KAYCCTBEC KOMILICKCOOOpa3y-
IOILCTO BELCCTBA.

5.2 Annaparypa, peakTHBbI, PACTBOPbI

CrieKTpo@OTOMETP UJIU (POTOIJICKTPOKOJIOPUMETP CO BCEMU ITPUHAAICIKHOCTSIMMU.

Kucnora xjopHas, X.4., TJIOTHOCTBIO 1,51 r/cM?, Wiu 4.a.a., IIoTHOCThIO 1,22 r/cMs.

Criupt sTui1oBbIi 1o ['OCT 5962 unu 'OCT 18300.

AMMOHUN MotuGaecHOBOKUCTBIHN 110 [[OCT 3765, nepeKpucTa/TM30BaHHBIN U3 CITUPTOBOTO pacTBOpA.

[lepexkpucrannmuzanus MOJUOACHOBOKMUCIOTO aMMOHUS: 250 I MOJIMOACHOBOKHCIIOrO aMMOHUS pac-
tBopsioT B 400 cm? Bosbl ipu 70—80 °C. Topsiunit pacTBOp (GWILTPYIOT uepe3 MUIbTP «CUHSIS JICHTa» B
ctakaH, coaepxkaiuii 300 cM? 3TUI0BOrO ciupTa. PacTBOP OXJIAXIAIOT U BbUICPKUBAIOT B [IPOTOUHOI BOJC

4
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B TedycHUe | 4. Belmmasiuuve Kpucrailiabl OTOUIBTPOBLIBAIOT HA BOPOHKY bioxHepa ¢ PUIIBTPOM «Oei1as JICHTA».
Kpuctamiel mpoMbIBaloT 2—3 pasza 3TWIOBBIM ciiupToMm nopuusmu rno 20—30 ¢cM’ U BBICYIIMBAIOT HA
BO3/IYXE.

AMMOHUI MOJIUOICHOBOKHCIBIN, pacTBOp 10 r/aM?3 B cepHOi KUCTOTE 2,5 MOJIb/AM>.

[MapasuH CepHOKUCbINA, pacTBop 1,5 r/am>.

MouGaaTO-TMAPA3ZUHOBAS PEAKIIMOHHAS CMECh. B MEPHVYIO KOJIOY BMECTUMOCTBIO | IM? MPUIUBAIOT
100 cMm? pacTBOpa MOJIUO/ICHOBOKUCIOTO aMMOHMSI, pa3BaBIsSioT BoAoi 10 oobeMa 900 cM?, noOaBISIOT
10 cM? pacTBOpa CEPHOKUCIOrO UApa3lHa, JOJIUBAIOT BOJON 10 METKH W MEPEMEIIMBAIOT, PCAKIIMOHHYIO
CMECH I'OTOBAT B JICHb IMPUMEHEHUS].

XTOpHOMOIUOAATHBIN PCAKTUB: 5 T MOJIUOICHOBOKHUCIOTO aMMOHUS pacTBOPsIOT B 100 cM? BOnbI TTpH
HAIPECBAHU U, OXJIAKIAIOT. 3aTCM B MEPHYIO KOJIOY BMeCcTUMOCTbIO | iM° mpuutusatoT 500 cM3 Boabl, 280 cm?
XJIOPHOU KUCJIOTHI U.a.a. Wik 230 cM3 XJIOPHON KUCIOTHI X.U. U MOCTEIICHHO MPU MePEeMEIIMBAHUN BBOJST
PACTBOP MOJUOAEHOBOKMUCIIOTO aMMOHHNY. PacTBOp JA0JUBAIOT BOJAOU 1O METKHM U IEPEMCIIIUBAIOT, TOTOBIT
B ACHb I[IPUMCHCHMNSI.

Kucnora ackopbuHoBag, pacTBOP 5 I/AMS; TOTOBAT B ACHb MPUMCHCHUS.

OcTanbHbIC pecaKTUBLI, araparypa U pacTBopbl — 110 4.2.

5.3 IlpoBenenne ananmsa

>.3.1 IlpuroroBieHue UCIIBLITYCMOTIO pacTBOPA

B3BemiBaOT HaBeCcKy ITPOObI B COOTBETCTBUU € Tabuiicid 3. Pe3yiabrarhl B3BeIUUBAHUS B rpamMmax
3aITMChIBAIOT C TOYHOCTBIO 10 YETBEPTOTO JIeCITUYHOro 3Haka. HaBecky momMeluaroT B cTakaH (MM KOJ0y)
BMeCTUMOCThIO 250—300 cm?.

Taonuma 3

. . . . - OOBEeM aAIUKBOTHOWM 4YacTU
MaccoBag 1019 MbIIIbIKA, % Macca HaBecKu, T Pasbapienue, CM®> 3
- - - pacTBopa, cM

Ot 0,002 no 0,005 BKIIIOY. ] — —
Cs. 0,005 » 0,01 »

0,5
» 0,01 » 0,02 » 0,2 — —
» 0,02 » 0,05 » 0,2 50 25
» 0,05 » 0,10 » 0,2 50 10
» 0,10 » 0,20 » 0,2 50 5

Jasnee rmocrynator, Kak vkazaHo B4.3.1, 4.3.1.1, 4.3.1.2, ortaensast MbILIBSIK OT OCHOBHbBIX KOMITOHEHTOB
CTAJIM B BUJIEC CV/IbdPUIa TUOAUCTAMUIOM WU AUCTUIISLIMCH.

M crbITyeMblil pacTBOP, MPUTOTORACHHbIN 110 4.3.1.1 nnu 4.3.1.2, BeInapuBaioT 10 0obema 30—40 cm?.

[Tpu maccoroil nose Mblbsgka ot 0,02 % 10 0,2 % pacTBop IMEpPeHOCAT B MCPHYIO KOJIOY BMECTUMOC -
tbto 50 cM°, JOJUBAIOT 10 MCTKM BOAOW W MepeMellMBAlOT. AJMMKBOTHYIO 4acTh pacTBopa 25—5 cMm?
(Tabsnu1ia 3) MOMeIIAT B CTakKaH BMECTUMOCThIO 100 cm?.

K pactBopy n00aBIgiOT 2 CM° XJIOPHOUM KUCJIOTHI M BBITAPUBAIOT /10 TMOSBICHUS MApoOB XJIOPHOM
KHCJIOTHI.

I1penynpexknenue: Heb3s JOINYCKATh KOHTAKTA [TApOB XJIOPHOM KUCIIOTHI ¢ OpTaHMYCCKUMU MAaTECPU-
alaM¥, aMMHaKOM M ITapaMy a30TUCTON KMCJIOTHI.

CTeHKM cTaKkaHa OIT0JIaCKMBAIOT BOJAOM U IMOBTOPSIOT BbITTapUBAHME A0 ITAPOB XJIOPHOU KHUCJIIOTHI.

).3.2 Crexrpo@oToMeTpUICCKOe UBMEPEHUE

).3.2.1 OnpeneneHue MbIlIbIKAa ¢ MOJUOAATO-TUAPAZUHOBOU PEAKIIMOHHOW CMECHIO

K ocrarky, nonydeHHomy 1o 5.3.1, mpuausaiorT 20 cM°® MOIUGIATO-TUAPA3UHOBOU peakIlMOHHOM
CMECH, CTAKAH HaKpPbIBAIOT YACOBBIM CTEKJIOM M HarpeBalOT Ha KUTIIsiled BoasiHOM OaHe 10 MuH. PactBOp
OXJTAXKJIAIOT, MEPCHOCIT B MCPHVIO KOJIOY BMecTUMOCTbIO 50 cMm?. CTEHKM CTakaHa U 4YacoBOE CTEKJIO
OITOJIACKMUBAIOT MOJIMOIATO-TUIPA3UHOBOU peakKIIMOHHON CMEChI, COACPXKXUMOE MEPHOM KOJIObI JOJIUBAIOT
A0 METKH 3TOH XK€ peakKLIMOHHOM CMEChIO U IICPEMEILIUBAIOT.

Uepes 30 MUH U3MEPSIIOT OINITUYECKVIO TUIOTHOCTH OKpallleHHOr 0O pacTBOpa Ha CIIeKTpodOoTOMEeTpe ITPU
AJIMHE BOJIHBI 840 HM MM HA POTO3JICKTPOKOJIOPUMETPE B 00/1aCTU cBeTOornomiomeHusd ot 750 10 900 HM.
TonuuHy MorIoamIuero CBET CJI0S BBIOUPAIOT TAKUM 00pa30oM, YTOOLI ITOJIYYUTDL OIITUMATIBHOE 3HAUCH UC
OIITUYCCKOU ITIJIOTHOCTMU.

B kaudecTBe pacTBOpa CpaBHCHUS MCIIOIb3VIOT BOIY.

Maccy MbILIbBSIKA HAXOAST ITO IPAAyUPOBOUYHOMY IpaUKy € VUYCTOM ITOITPABKH KOHTPOJIBLHOTO OIbITA.

>
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D>.3.2.2 OrnpenesicHHUE MBIILIBIKA C XJIOPHOMOJIUOIATHBIM pPCaKTHBOM

K ocrarky, noayueHHomy mno 5.3.1, npwiusaioT 20 cM? XJTOpPHOMOIUOAATHOTO peakTuBa, | cMS
PACTBOPA CCPHOKUCIIOTO TUAPA3UHA WM | cM° pacTBOpa acKOPOMHOBOII KUCJIOTHI, MEpeMCIIUBAIOT U
HArpeBaloT pacTBOP Ha KUIISLICH BOASIHOM OaHe B TeueHue 10—15 MuH. PacTtBop oxytaxaaroT, IIEPeHOCHT
B MCPHVIO KOJIOY BMECTUMOCTBbIO 50 CM°, NOJMBAIOT /10 METKM XJIOPHOMOJUOAATHBIM PCAKTUBOM U
repeMellBaloT.

OIITHUYECKVIO IUDIOTHOCTH OKpAaLIEHHOIO pacTBOpAa U3MEPSIOT Ha CIIEKTpOoMOoTOMEeTpE IMPU IJIUHE BOJIHBI
840 HM MM HA POTORJICKTPOKOJIOPUMETPE B 00J1aCTHU CBETOIpoITtyckKaHus ot 750 1o 900 HM.

TonuuHy noromarIuero CBET CJI0S KIOBETHI BBIOMPAKOT TAKUM 00pa3oM, 4YTOOBI IMOJYVUYUTH OITHU-
MaJbHOC 3HAUYCHUE OIITUYECKOU TIOTHOCTH.

B kaudecTBe pacTBOopa CpaBHCHUS HCITOJIL3VIOT BOY.

Maccy MbBILIBIKA HAXOAMT 1O IpaayupPOBOYHOMY IpadUKy € VUCTOM IOITPABKU KOHTPOJIBLHOI'O OIThITA.

>.3.3 TlocTpocHue rpayupoBOYHOro rpaguxka

B ctakanbel (M1 KOJ6bI) BMecTUMOCTBIO 250—300 cM? moMeiaioT HaBeCKM KapOOHWIBLHOTO XeJle3a
B KOJIMYECTBE, COOTBETCTBYIOLIEM MAacCe HABECKU IPOOBI (TabsuMia 3) U OTMEpeHHbIE KOTUYeCTBA CTaH-
AAPTHOTO pacTBOpa MBIIIbIKA A uUiau b (tabruua 4).

Taonumna 4

HaumMmeHoBaHue CTAdHO4pTHOITO
pPACTBOPd MbIIIbKA

MaccoBag noas Mbliubaxa, % O6beM CTAHAAPTHOTO PACTBOPA, CM>

Ot 0,002 no 0,02 BKITIOU. PactBop b 0,00; 1,00; 2,00; 3,00; 4,00; 5,00
Cs. 0,02 » 0,05 » To xe 0,00; 2,00; 4,00; 6,00; 8,00; 10,00
» 0,05 » 0,10 » PactBop A 0,00; 0,50: 1,00; 1,50; 2,00; 2,50
» 0,10 » 0,20 » To xe 0,00: 1.00:; 2.00:; 3,00: 4,00; 5,00

Bo Bce cTakaHbl INPUIWBAIOT KUCIOTHI, KAK ITPU PACTBOPCHUU IIPOOBI, U Jajlee ITOCTYIIAIOT, KAk
yKa3zaHo B 5.3.1 u 5.3.2.

M3 3HaYeHUS ONITUYECKOU TNIOTHOCTHU AHAJU3UPYEMbBIX PACTBOPOB BBIYUTAIOT 3HAUYCHUEC OITUYCCKON
[UIOTHOCTHU pacTBOpa KOHTPOJbHOTroO ornbiTa. 1o HallaieHHBIM 3HAUYCHUSIM OIITUYCCKOM IIJIOTHOCTHU U
COOTBETCTBYIOLLIMM MM MaccaM MbIIIbIKA CTPOST I'PpalyUpPOBOUYHbBIN Ipaduk.

6 Ilorenmmomerpuueckuii MeTo onpeaeeHus MbIIbSIKa

6.1 CymHocTth MeTOaa

MeTtoa ocHOBAH Ha MOTCHIIMOMETPUUCCKOM TUTPOBAHUU MblliIbsgka (111) pacTtBopoM OpoMHOBATOKUC-
JOro Kajausg OO0 ITOJIYYCHUS cKadka IoreHuuana. MBIUbIK [IPEeJABAPUTEIBHO OTACJISIIOT OT OCHOBHBIX
KOMITOHEHTOB CTA/IU JUCTUIJUIILIUMCH B BU/C TPEXXJIOPUCTOIO MBILIbIKA W3 COJSIHOKHCIOrO pacTBOpa B
MMPUCYTCTBUU OPOMUCTOIO KaTUsd U CCPHOKUCIIOrO ruapasvuHa.

6.2 Anmapartypa, peakTHBbI H PACTBOPbI

YcraHoBKa o1 IMOTeHIMOMETPUYECCKOIO TUTPOBAHUSL:

rnapa 3JIeKTPOAOB — MHAUKATOPHBIU ILTATUHOBBLIN U 3JICKTPO/ CPAaBHECHUS KATOMEIbHbBIU MU BOJIb(-
PAaMOBBIU;

MarHuTHasl UM MexaHuyeckass Mellaika;

MUJIJTMBOJIBTMETD ITOCTOSIHHOIO TOKAa MM pH-MeTp, Mmo3BossiioliyMe 4eTKO (PUKCUPOBATh CKAYOK
MoTeHIMala B KOHeYHOU Touke. [1py HeoOXoauMOCTH K IpUOOPY IMOCICI0BATCIBHO ITOAKITIOHAIOT Iepe-
MCHHOE COITPOTUBIICHUE, ITO3BOJISIOLICE ITPOBOAWTL U3MCPEHUE B ITpeaesiax IIKaJbl IIpuoopa.

Kamuit 6pomuoBatokuciabiit mo 'OCT 4457, pactBop konieHtpanuu 0,01 monb/am?: 0,2783 r
[peABApPUTECIbHO TCPCKPUCTA/UIM30BAHHOIO M3 BOJHOIO pacTBOpa W BbICyLICHHOTO Ipu [150—180 "C
OPOMHOBATOKHCIIOTO Kaus pacTBopsioT B 100—120 cM? BObI, MEpPeIUBAIOT B MCPHYIO KOJIGY BMECTUMOC-
Thio 1 IMS, JOMMBAIOT A0 METKM BOJOU U MepeMellMBatoT. [OMycKaeTcs MPUTOTORICHUE PACTBOPA U3
dukcaHasa. MaccoBasi KOHIICHTpaIlMsl pacTBopa 6poMHoBaTokucaoro Kanust C (r/cM?> MblIbsIKa) COCTARB-
astet 0,0003746.

OcTaJbHbIC pcaKTUBLI, araparypa 4 pacTBopbl — 1o 4.2.

6.3 IlpoBeneHue aHa/In3a

6.3.1 [lpuroroBicHUe UCIIBITYEMOI'O pacTBOpa

B3BemiBaOT HaBeCKy ITPOObI MAacCoil 2 I' U pPe3y/abTaTbl B3BCIIMBAHUS B rpaMMax 3allMCbIBAIOT C
TOYHOCTDIO JI0 YCTBCPTOrO 3HaKa.
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Hagecky momellaioT B cTakaH (MM KOJAOY) BMecTUMOCThio 600 cMm?, nmpunuaioT 60 cMm’ cMmecu
CONMSIHON U a3oTHOU kuciaor (3:1) u 25—30 cM? cepHoil kKucnorel. Eciau cTajib COAepXUT BOIbMOPAM,
nobapnsior 30 cm? oprodocdopHoit kucaots! (1:1). CtakaH (Mu KOAOY) HAKPBHIBAIOT YACOBBIM CTCKJIOM U
[IPOBOJSIT PACTBOPEHUEC BHAYAJIC ITPU KOMHATHOM TeMIIepaType, a 3aTeM YMEPCHHO HArpeBaroT A0 ITOJIHOTrO
PACTBOPECHUS HABCCKHMU.

HacoBoe CTeKJIO OITOJIACKMBAIOT HEOOIBIINMM KOJTUYECTBOM BOJIBI M BBIITAPUBAIOT PacTBOP /1O Hayvasaa
BBUICJICHUS [TAPOB CEPHOM KUCITOTHI. Coaep:KUMOE cTakaHa (MJIM KOJIObI) OXJIaXIAl0T, OCTOPOXKHO J00aB-
ngioT 100 cm3 constHoit kuciaoThl (1:1) U KOMUUECTBEHHO IEPCHOCAT pacTBOP B KOJIOY ammapara s
OTJICJICHUS MBIIIbIKA BMecTUMOCTbIO 250 cMm?. K pacTtBopy n06aBnsioT | r OPOMUCTOrO Kaiusi, 3 T
CCPHOKMCIOTO TUApa3svuHa U MCIJICHHO AUCTUUTUPVYIOT TPEXXJIOPUCTBIM MBILIBIK, HarpeBasi pacTBOpP ITPpU
110—120 °C. JucTUaisiT cobUpaloT B CTAKaH-TIPUEMHUK BMecTUMOcThbio 400 M3, conepxamuit 40 cm?
BOABL. JIMCTULISIIMIO MTPOAOTIKAIOT 10 TeX MOp, MOKa B MPUEMHUK HE mepeiiner 2/ 7 TIEPBOHAYAILHOIO
00BEMa pacTBOpPA.

6.3.2 TurpuMmerpudeckasl rnpoieaypa

CrakaH ¢ JUCTU/UISITOM ITOMCILUAIOT B ITPUOOP IS IMOTCHLMUOMCTPUUICCKOTO TUTPOBAHMS, OITYCKAIOT
MCILAJIKY W 3JCKTPOJbl U, BKIIIOUYMB MEIUAJIKY, MTePeMEIIMBAIOT pacTBOp B TeueHue 0,.5—1 MUH. 3areM, He
BBIKJIIOUAsI MCIUANIKY, PacTBOP TUTPVYIOT, HO0ABILS IO KAILISIM PAacTBOP OPOMHOBATOKUCIIOTO Kajlus U3
MUKPOOIOPETKU A0 TMOJYYCHUS CKadyKa [TOTeHIIYAaa.

7 O0padoTKa pe3y.bTaToB

7.1 MaccoByio 10110 MbILIBSIKA X, %, BBIYUCISIOT ITO (pOpMYyJIaM:
[PpU OIPCIACIICHUU MBIIUBIKA HEIUIAMCHHBIM aTOMHO-a0COPOLIMOHHBIM U (DOTOMETPUUYCCKUM METOIAMU
=M 100 (1)

j

1 1 |

rJe m — Macca MbIIbIKA, HAUJeHHAas 10 IpaJyupoOBOYHOMY IrpaduKy, r;
my; — Macca HaBeCKU CTalu, T;
[TPU OIIPCACTICHUU MBILIBSIKA TOTCHIIMOMCTPHUYCCKUM METOIOM
v V= ¥cioo )

i

rae V— o0beM pacTBOpa OPOMHOBATOKUCIIOrO KAlIUs, U3PAcX0J0BAHHOIO HA TUTPOBAHUE aHATU3UPYEMOTO
PACTBOPA, CM>:
Vi — 00BeM pacTBOpa OPOMHOBATOKUCIIOTO KaJIvsl, U3PACXOA0BAHHOIO HAa TUTPOBAHUC pAacTBOPA KOH-
TPOJBLHOTO OIbITA, CM>:
(' — MaccoBasl KOHLCHTpallus pacTBOpa OPOMHOBATOKUCIOIO Kajus € MOJSIPHOM KOHLCHTpauuei
sxkBuBatcHTa 0,01 MoIb/AM?, T/CM°> MBIIBSIKA;
M — Macca HABECKU CTaslu, I.
7.2 HopmaTtuBbl oriepaTUBHOIO KOHTPOJIS CXOAMMOCTH, BOCITPOU3BOAMMOCTHU U TOYHOCTH OIpEec-
HUS MAaCCOBOU J10JIM MBbIILIbSIKA MMPUBEJACHBI B TAOJIULIC D.

Taonuma 5

Ipenensvuasn HopMaTus HopmMartus HopMmaTtus ornepa- HopmaTtus
MACCOBAS TOS Mb[IIbSKA MOTPEIIHOCTD OTICPaTUBHOTO OTICPATAUBHOTO | TUBHOTIO KOHTPOJSI | OINEpPaTUBHOTO
PE3YJIbTATOR KOHTPOJIS KOHTPOJIS BOCTIPOU3BOIMMOC- KOHTPOJIS
aHanausa A CXOOUMOCTH ¢y | CXOOUMOCTH d, ™ d, TOUYHOCTH O
Ot 0,0002 go 0,0005 BKJIIOY. 0,00016 0,00017 0,00020 0,00020 0,00010
Cg. 0,0005 » 0,001 » 10,0004 0,0004 10,0005 0,0005 10,0003
» 0,001 » 0,002 » 0,0008 0,0008 0,0010 0,0010 10,0005
» 0,002 » 0,005 » 0,0012 0,0012 0,0015 0,0015 0,008
» 0,005 » 0,01 » 10,0024 10,0025 0,0030 10,0030 0,0016
» 0,01  » 0,02 » 0,004 0,004 0,005 0,005 0,003
» 0,02  » 0,05 » 0,006 0,006 0,007 0,007 0,004
» 0,05 » 0,1 » 0,010 0,010 0,012 0,012 0,006
» 0,1 » (0,2 » 0.016 0,017 0,020 0,020 0,010
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HopMaTuBbl OI1epaTUBHOTO KOHTPOJIS CXOAUMOCTU W HOPMATHUBBI KOHTPOJIS BOCIIPOU3BOJIMMOCTH
pacCYuTaHbl TPU JOBepUTEIbHOU BeposdTHOCTU P = 0,95. HopMaTuBEI ornmepaTUBHOIO KOHTPOJISI TOUHOCTHU
PACCUUTAHBI ITPU YPOBHEC JOBEPUTECIIBHOU BeposATHOCTU P = 0,8).

AJITOPUTMBI OIEPATUBHOIO KOHTPOJS IMOTPCITHOCTH U3MEPEHUU U MMEPUOANYHOCTDL ero IMPOBCACHUS
— o [OCT 28473.
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