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M EXTOCYOAPCTBEMHHI!! bl W CTAHAOAPT

CTA/I NETPOBAHHbIE 1 BbICOKOJTETMMPOBAHHbIE

MeToabl onpegeneHns MbillbsiKa

Alloyed and highalloyed steels.
Methods for determination of arsenic

[arta BBegeHns 2003—05—01

1 O6nacTb NpUMeEHeHMUS

HacTtosawmii ctaHpapT ycTaHaBMBaeT HenlamMeHHbIi aTOMH0-abcop6LNMOHHbBINA (MPY MaccoBoi gone
Mblwbska oT 0.0002 % g0 0,01 %). hoTomeTpruyeckuii (NpuU MaccoBoi gose Mblwbsaka oT 0.002 % fo 0,2 %)
M NOTEHLMOMETPUYECKMIA (MPU MaccoBol fone Mblwbsaka oT 0.05 % go 0,2 %) metodbl onpedeneHvs
MblILLbSAKA B JIETMPOBAHHbLIX N BbICOKO/IErMPOBAHHbIX CTaISAX.

2 HopmaTtuBHbIe CCbITKU

B HacTosileM cTaHAapTe MCMOb30BaHbl CCbINIKW Ha cnefyioLme cTaHAapThbl:
859-2001 Megb. Mapku
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rocT
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1973—77
3118—77
3760—79
3765—78
4160—74
4204—77
4328—77
4457—74
4461—77
5456—79
5817—77
5841—74

AHIMAPYE MblLUBbAKOBUCTbI. TeXHUYECKNE YC/I0BUSA
KuncnoTa consiHasa. TexHU4eckme ycroBus

AMMUaK BOAHbIN. TexHUYecKue ycnosus

AMMOHWUI MONNGAEHOBOKMNCbIA. TEXHUYECKME YCI0BUS
Kanuii 6poMuncTbI. TexHUYeckue ycnosus

KucnoTta cepHas. TexHUYecKune ycnoBus

Hatpusa rugpookncb. TexHUYecKue ycnosus

Kanuin 6poMHOBaTOKUC/IbIA. TEXHUYECKUE YC/I0BUSA
Kwncnorta asotHas. TexHUYecKue ycroBus
rmapokennammHa rugpoxnopug. TeXHUYecKne ycroBums
KucnoTa BUHHasA. TexHUYecKne YCoBns

MMapasvH CepHOKMUCbIN

5962—67* CnupT 3TUNOBbIN PEeKTUDUKOBAHHbIA. TeXHUYECKMe YCr10BUS

6552—80
9949—76

10157—79

Kwncnota optoochopnas. TexHUYECKMNE YCN0BUSA
Kcnnon KameHHOYrosbHbIi. TexXxHUYecKme ycnosms
ApProH rasoobpasHblii U XXUAKWIA. TeXHUYecKne ycrioBus

11125—84 KwucnoTta a3oTHast 0C060M YNCTOTbl. TEXHUYECKME YC/OBUS

14204—69

14261—77
14262—78
18300—87

ﬂpVIﬁOp ONA OTAENEHUA MbllWbAKa B CTaNIAX, YyryHax W cniasax. TexXHUYeckune

KucnoTa consiHas 0co60i YMCTOTbI. TEXHUYECKME YCMOBUSI
Kwncnota cepHast 0060 YMCTOTbI. TeXHUYECKMe ycnoBus
CnnpT 3TUNOBbIN PEKTUDUKOBAHHbIN TEXHUYECKUIA. TeXHUYeCKNe YCoBUSA

19522—74 AMMOHWIA POAAHUCTbIA TEXHUYECKUIA. TexXHNYecKne ycnoBums

24147—80
28473—90

AMMMAK BOAHbI 0C0601 UUCTOTbI. TeXHMUECKMe YC0BuUS
UyryH, cTaTtb, (heppocn/iaBbl, XpoOM, MapraHew, MeTannmueckue. O6Line Tpe6oBa-

HUA K MeTodamM aHa/msa

* Ha Tepputopumn Poccuiickonn depepaupmn acietsycr FTOCT P 51652—2000.

MblaHMC orLmanbHoe
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3 O6uime TpeboBaHus

O6wune TpeboBaHUA K MeToaaM aHanm3a — no FOCT 28473.

4 HennameHHbIA aTOMHO0-a6Ccop6LMOHHbI MeTog onpeaesieHns1 MblllbsiKa

4.1 CylwHOCTb MeToda

MeTof OCHOBaH Ha WM3MEPEHUW 3HayYeHWUS MNOrsloWeHNs Pe30HAHCHOr0 W3/ly4eHUss CBOGOAHbLIMMU
aToMamMu MbllbSKa NpU gavHe BoMHbE 1937 HM. 06pasylowmMmMucs nNpu BBELEHUW aHaIU3NPYeMOoro
pacTsopa B rpauToBylo Meyb.

MbIWbAK NpeaBapuTesibHO OTAENAT AUCTUANALMEN OT OCHOBHbIX KOMMOHEHTOB CTa/in B BUAe
TPeXX/I0PUCTOr0 MbllbsAKA M3 COMSAHOKMUCIONO pacTeopa B MPUCYTCTBUU CEPHOKWUC/IONO rugpasvHa u
6poOMNCTOro Kamsa unm ocaxkfeHvem TuoaueTamMuaom B Buge cynbuga B 0,5 monb/gm3 cepHOKUCIOM
pacTBope B MPUCYTCTBUM KOJJIEKTOpa Cy/ib(uaa Mean U BUHHOW KMCMOTbl B Ka4ecTBe KOMMJIeKcoobpasy-
IOLLEero BeLlecTsa.

4.2 Annapartypa, peakTVBbl, paersopsbl

ATOMHO0-a6COPOLNOHHbIM CNEeKTPOhOTOMETP CO BCEMU MPUHALMEXHOCTAMMN, CHABXEHHbIW rpadunTo-
BbIM aTOMWU3aTOPOM.

Namna gnsa onpefeneHnss MblllbsKa.

MunkponuneTkn BMmecTMmocTbio 20 n 50 mka.M3.

AproH Bbicokon ymctoTbl no FOCT 10157 n cmech aproHa ¢ 5 % Bogopoga.

Annapart gnsa othaeneHnsa Mblwbsaka no FOCT 14204 vv no6oro gpyroro tmna.

Kucnota consHaa no FOCT 3118 wam FTOCT 14261 n pasbaBneHHas 1:1.

Kucnota asotHas no MOCT 4461 nnan TOCT 11125 n pasbasneHHasa 1:1.

Kwncnota cepHas no FOCT 4204 vinn TOCT 14262, pasbasneHHas 1:1 u pactBop 2,5 Monb/gm3.

KHcnora opTtodhochopHas no MOCT 6552 n pasbasneHHas 1:1.

Cmecb CONAHOM 1 a30THOW KucnoT (3:1): kK 150 cm3 consiHoli KucnoTbl fo6aBnsAT 50 cM3 a30THOM
KUCNOTbI N NepemMeLInBatoT; roToBAT HENOCPEACTBEHHO Mnepes NMpUMeHEHNEM.

Cmecb CONMSAAHOM M a30THOWM KKCNoT, pasbasneHHas (1:1): K 150 cM3 consHoM KmcnoTbl fo6asnsoT 50 cm3
a30THOI KucnoTbl. 200 cM3 BoAbl M NepeMeLLMBatoT; FOTOBAT HEMOCPeACTBEHHO MNepes, MpUMeHeHUeM.

Kwncnota BuHHas no MOCT 5817, pacteop 500 r/am3.

AMMMaK BogHbIA no TOCT 3760 nnu TOCT 24147.

Mmapokennamun nupoxnopug no NOCT 5456.

AMMOHMIA pogaHucTbii no FTOCT 19522, pacteop 50 r/gm3.

Kanwuii 6pomuctbiini no FTOCT 4160.

Hatpusa rugpokeng no FOCT 4328, pacteop 50 r/cm3.

MmapasvH cepHokucnbli HO TOCT 5841.

Kcunon no TOCT 9949.

TuoaveTamHA. NepeKpucTanIn3oBaHHbIl B Kcunone, pactsop 20 r/gm3.

Mepekpuctannmsauma Tuoauetammpa: 30 r TuoaueTammga pacTesopsAldT B 100 cm3 Kcuona npu
85—90 *C npu nepemMelunBaHUN. BepxHuii cnoii pacTrnopa 0CTOPOXKHO C/IMBAKT B CyXOW CTakaH BMeCTU-
MocTblo 600—800 cm3. B cTakaH ¢ ocTtaTKom npubasnsaT 100 cM3 Kcuiona v CHoBa pPacTBOPSAOT Mpu
85—90 'C. BepxHwuii cnoii pacTeopa TuoaleTamMmuaa caiMBatT BTOT Xe cTakaH BMecTUMocTbio 600—800 cm3.
Onepauuio NpoBogAaT 4—5 pa3. OcTaTok BblbpackiBalOT. MoMyYeHHbIN pacTBOp OXI1aXAAl0T B MPOTOYHOM
Bofe. BbinasLuve KpucTan bl TMoaleTamma oTuabTPOBLIBAOT HA BOPOHKY BloxHepa ¢ AByMS hunbTpamm
«benas neHTa*. Kpuctaanbl npoMbiBaloT 2—3 pa3a KCWUJ/10/10M, BbICYLLUMBAKOT Ha BO3AYyXe.

Megb mapkn MOO6k no MOCT 859.

Mepgp asoTHokucnas, pacteop 0.01 r/cm3: | r mMean pacTBopsloT nNpu HarpeBaHuuM B 15—20 cm3

a30THoOM KucnoThl (1:1). PacTBop KMNATAT A0 yAa/IeHNs OKCTMOB a3oTa, OxX/1axKaaloT, pa3basnsioT BoLOW A0
100 cm3 1 nepemeLLmnBatoT.

>Keneso mMetasi/inyeckoe, 0C.4.. KapboHUbHOE.

YHuBepcanbHasa nHaukaTopHasa 6ymara, pH 1—10.

AHIMAPUL MbILLBAKOBUCTBIN MapKu «paddMHMpoBaHHbIn* no FOCT 1973.

Hatpuii mblwbsakoBucTokmcabln opto (NajAsOj H20).

CraHAapTHbIE PacTBOPbl MbllUbAKA.

PacTteop A: 0,132 r MbILLILAKOBUCTOr0 aHrngpuaa pactsopsaoT B 5 cm3 pacTBopa rugpokcuaa Hatpus,
pasbasnsoT Bogoli Ao 200 cm3 M NpmbannsawnT cepHyk KucnoTy (1:1) Ao HelTpasibHOM peakuuun Mo
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YHVBepcasibHOM WHAMKaTOpHOW 6Gymare. PacTBop MepeHOCAT B MepHYyl Ko/6y BMeCTMMOCTbO 1 gm3,
[ONNBAIOT [0 METKM BOAOVM M MepemMeLInBatoT.

MpurotossieHne cTaHAAPTHOroO pacTeopa U3 MbllLUbAKOBUCTOKUC/IOro HaTpus opTo: 0.2801 © MbllbA-
KOBUCTOKWUC/IOFO HaTpusi opTo pactBopsoT B 200 cm3 BoAbl, MpubaBasoT cepHyk kucnoty (1:1) go
HelTpanbHOlM peakuMn Mo YHUBEPcanbHOW MHAMKATOPHOW Gymare. PacTBOp MepPeHOCAT B MepHY Konby
BMECTUMOCTbIO | M3, onuBaloT A0 METKW BOAOW W MepemeLlunBaloT.

1cm3 ctacigapTHoro pacreopa J1 cogep>xut 0.0001 r MbllbsKa.

PactBop B: 10 cm3 cTaHAapTHOro pactesopa J1 nomelatoT B MEPHY0 K016y BMecTUMocTbio 100 cm 3,
JONMBAOT A0 METKU BOAOW M MepemMeLunBaloT.

| cm3 cTaHgapTHoro pacteopa b cogep>xmut 0.00001 r MbiLLbAKA.

PactBop B: 10 cm3 cTaHAapTHoOro pacteopa b nomelwiaioT B MepHyt Konby BmecTumMocTblo 100 cm3,
[ONNBAIOT [0 METKW BOAOM M MepemMeLLnBaloT: roTOBAT HEMOCPEACTBEHHO Nepes NPUMEHeHUEM.

1cm3 ctaHgapTHoro pacteopa B cogep>kut 0,000001 r MbilbsAKa.

4.3 TllposegeHvie aHanM3a

4.3.1 T1purotoBsieHUe UCMNbITYEMOro pacreopa

4.3.1.1 OTaeneHve MbllbsSKa AUCTUNNSALUMEN B BUAE TPEXX/IOPUCTOr0 MbllbsSKa

B3BelunBalOT HaBeCKy Mpobbl B COOTBETCTBMW € Tabnvuen 1 Pe3ynbTaTbl B3BelLUMBaHWA B rpammax
3anuncbIBalOT ¢ TOYHOCTLIO 0 YeTBEPTOro AeCATUYHOrNO 3Haka. HaBecKy nomelualoT B cTakaH (M1 Konby)
BMecTUMocTbo 250- 300 cm3 npunmBatoT 30 cm3cMecu CoNsHOM M a3oTHoW KucoT (3:1), 20 cm3 cepHoii
kuncnotbl (1:1) n 10 cm3 opTohochopHOn Kucnotbl (1:1).

Tabnunuya 1
M accoBasi 4ONS MbllWbsAKa. % M acca HaBeCKu, r ANUKBOTHAsA 4acTb pacieopa. MKAM*
or 0.0002 oo 0.001 ex.10u. 05 50
Cun. 0.001 » 0002 » 0.25 50
* 0.002 * 0005 * 0.1 50
0.005 * 0.01 0.1 20

CrakaH (Mnn Konby) HaKpbIBAIOT YacoBbIM CTEK/IOM W PacTBOPAOT HAaBECKY MPU YMepeHHOM
HarpeeBaHun. YacoBoe CTEK/10 OMOMACKNBAOT He6O/bLLINM KOSIMYECTBOM BOAbI U BblNapusaloT pacTsop A0
Hayasia Bblfie/leHNsA NapoB CEPHOM KUCNOTbI. Mocne oxnaxaeHns ocTOpoXXHO fo6aBnsAT 30 cM3 cONAHOMN
kucnotbl (1:1) U NepeHoOcAT pacTBop B KoNby AnsA oTheneHus MbiwbsAka. K pactesopy gobasnsT 0,5 r
6pomuncToro Kanus. 0.5 r cepHOKUCNOro rmapasvHa N MeasIeHHO AUCTUNTUPYIOT TPEXXOPUCTLIA MbILLbSK
B annapare gnsa guctunnsuum npu 110—120 *C B konboHarpesartene. UCTUnnaT cobuparoT B cTaKaH-npu-
eMHUK BMecTUMOCTbo 100 cm3, cogepkawmnii 10 cm3 Bogpbl. [AMCTUNAALMIO NPOLO/IKAIOT A0 TeX Nop. rnoka
B NPMEMHMK He nepeligeT 23 nepBoHayasbHOro oovema. K anctmnnaty npubaatstioT 10 cm3 asoTHOW
KNCNOTBbI.

4.3.1.2 OTaeneHve MbllbsAKa 0CaXKAEHWEM B BUAe Cy/bduaa TuoaletamHAoM

B3BelunBaloT HaBecKy Mpobbl B COOTBETCTBMW € Tabnuueli |. Pe3ynbTaTbl B3BelUMBaHMA B rpaMmax
3anuncbIBalOT C TOYHOCTbIO 40 YeTBEPTOro AeCATUYHOrO 3Haka. HaBecky momelualT B cTakaH (Mn Kosnby)
BMeCTUMOCTbH 250—300 cm3, npunusatoT 30 cM3 cMecu COMSAHOM U a30THOM KucnoT (3:1), HakpbiBawT
cTakaH (UM Konby) YacoBbIM CTEK/IOM WM PacTBOPSAIOT HABECKY MPU YMEPEeHHOM HarpeBaHuu, 0XN1a>KaatoT,
CHMMAIT 4YacoBOe CTEK/10, OMOSIOCHYB €ro Hebo/bLLIMM KonmM4vecTBOM Bogbl. MpunuveaoT 20 cM3 cepHoOM
Kncnotbl (1:1) 1 BbiNapMBaloT pacTBoOp A0 Hayana BblgeNeHUss NapoB CePHOM KUCIO0ThI, oxnaxgaT. Conn
pactBopsitoT B 40—50 cm3 BoAbl Npw HarpesaHuu, npuamsatoT 10 cM3 pacTBopa BUHHOW KUCNOTbI, PacTBop
HarpesaloT B TedeHue 5—10 MuH, oxnaxpgaloT, fob6asnsawT ammuaka Ao pH 8—9 no yHuBepcasibHOMY
VHAVKATOPY N HarpesatT pacTBop B TedeHne 15—20 muH npu 90—95 "C 40 NOSIHOro pacTBOpeHUs ocagka
BONIb)PaMOBOM KMCNOThbI, oxnaxpgatT. K pactBopy npuamsatoT cepHoi kKucnotbl (1:1) go pH 2 no
yHMBeEpcasibHOW NHAMKaTopHol 6ymare n 10 cmM3 B 136bITOK, AonmBaloT pacTeop Ao 180 cm3 1 HarpesatoT
40 KuneHus. OCTOPOXHO [06aBNAT 2—5 r rmapokcnnaMmHa rmapoxaopuaa M KUNATAT pacTsop A0
MOSTHOro BOCCTanoaseHHsA >kenesa (No peakuuu ¢ pogaHUCTbIM aMMoHuem). MpubaasaT 10 cm3 pacTBopa
THoaueTamuga. 1 cm3 pacTBopa a30THOKWUC/OW Mefu, BbIAEPXKMBAKOT PacTBOp C BbiMaBLIUM OCaAKOM
cynbunos B TeyeHne 10—15 MMH Ha TensioM MecTe NAMTbl, NpubaassatoT ewe 10 cM3 pacTBopa THoaLe-
Tamuga. octaasstoT cTosaTb npu 85—90 *C 30—40 MuH 1 oxnaxkgaloT. Yepes 4—18 4 ocafoK cynbnaos
oT(hMIbTPOBLIBAIOT Ha ABa (hunbTpa «benas neHta*, NpombiBalOT 6—7 pa3 Xo/104HOM BofoW. dPunbTpart
oTbpacbiBatoT. Ocagok Ha punbTpe pacteopsoT B 30—40 cm3 (nopumamu no 10 cm3) ropsiyein cmecu
CONIAHOW M a30THOWM KMCNoT, pasbaaseHHol (1:1), u npombiBalOT (UNLTP ropsAYeiil Bogoii 3—4 pasa, cobupas
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unbTpaT M NPoMbIBHbIE BOAbI B CTakaH (MM Konby), B KOTOPOM MPOBOAMIIOCH OCaXkgeHue. DunbTp
oT6pacbiBatoT.

4.3.2 CneKTpoMeTpuyeckoe n3MepeHne

McnbiTyemblli pacTBop, NpUroToBraeHHbIn no 4.3.1.1 nam 4.3.1.2, BeinapusatoT gocyxa. Conu pacTso-
pSOT NpU HarpeBaHMM B 5cm3 a30THOM kucnoTbl (1:1), HakpbiBas cTakaH (MM Konby) YacoBbIM CTEK/IOM
1 OXNakaaloT. PacTBop NepeHOCAT B MEPHYIO KO/16y BMECTUMOCTbIO 25 cM3, AoNnBaloT BOAOM A0 METKA U
nepemMeLLnBaroT. OTOMPaOT MUKPOMUMETKON afIMKBOTHYH YacTb pacTBopa, paBHy 20—50 mkam3 (Tabnu-
ua 1), BBOAAT B rpauToBY0 MNeYb U (PUKCUPYIOT 3HAYeHWe MOr/OWEHUSA PEe30HAHCHOro U3nyyeHns
CBOOOAHBLIMW aToMamMn MbilbSAKa Mpu AnnHe BosiHbl 193.7 HM. [N n3amepeHus oT6uparT He MeHee Tpex
Q/IMKBOTHbIX YacTell pacTBopa. MMeyb NPoOXUTralT NpyY MakcMMasibHOW TemnepaType B TeueHwue 5 c.

Maccy Mbilbska HaxoAsaT No rpagynpoBovHOMY rpatmKy ¢ YH4eTOM MonpaBKyM KOHTPOIbHOIO OMbITa.

4.3.3 TNoaroToBKa npubopa K n3MepeHuto

BknioyeHve npubopa, HacTpoliKy CnekTpooToMeTpa Ha Pe30HaHCHOe W3/yvyeHue, PerysimpoBKy
6noka ynpasneHus, 6510ka asToMaTmMsaumm NPoBOAAT COr/TaCHO UHCTPYKL MKW, NpuaaraeMon K nproopy.

Ycnosus onpefeneHns MbilbsKa:

aHannTnyeckass MnMHUA (X) — 193,7 HM:

cnekTpanbHasa wupuHa wenm — 0.7 Hwm;

Bpems BbicylumBaHuA npu 145 *C — 15 c;

Bpems passioXxeHus npu 900 "C — 12 ¢;

Bpemsa aTtommsaumum npm 2250 *C —5 c;

PEXXMM UHEPTHOr0 rasa — MUHUMaJ/TbHbIM C OTK/IIOYEHMEM Ha CTa/lM aBToMm3aunu.

4.3.4 TlocTpoeHMe rpafympoBOYHOro rpaguka

B ctakaHbl (W11 Konbbl) BMecTUMocTbio 250—300 cm3 nomeLaloT HaBecKn Kapb6oHW/IbHOMO >kenesa
B KO/IMYECTBe, COOTBETCTBYWOLLEM Macce HaBeCcKM npobbl (Tabnuua 1), M OTMepeHHble KosnyecTsa
CTaHAapTHOro pactesopa B mbiwbska (Tabnuua 2).

Ta6nunua 2
Maccosas [0/ MbLLbAKA. % O6bem cTaHaapTHOro pactrmpa B MbLLbsIKa, cM1
Ot 0.0002 go 0.005 BK/IHOU. 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 MpUAMBalOT KWUCAO0Thl, KaK MpW pacTBOpPeHUM Mnpobbl, M ganee NOCTynalT, Kak
ykasaHo B 4.3.1—4.3.3.

3 3HaYeHns ONTUYECKOW MIOTHOCTU aHa/IM3UPyeMbIX PACTBOPOB BbIUMTAIOT 3HAYEHWE OMTUYECKON
MJIOTHOCTM pacTBopa KOHTPOJIbHOIO onbiTa. 10 HalAeHHbIM 3HA4YeHUsIM OMTUYECKOW MIOTHOCTU W
COOTBETCTBYHLMM UM Maccam MbllbSKa CTPOSAT rpagyMpoBOYHbIF rpadmk.

5 ®0TOMeTPUYECKUin MeTo OnpefesieHns MblllbsKa

5.1 CyuiHoCcTb MeToda

MeTog ocHoBaH Ha 06pa3oBaHUN CUHETr0 MbILbAKOBO-MONMGAEHOBOr0 KOMMJleKca B pesy/ibTare
B3aVUMOJENCTBUSA NATMBAIEHTHOMO MbIlbsAKa C MOSIM6AEHOBOKMC/IbIM aMMOHWEM B MPUCYTCTBUM BOCCTa-
HOBUTENSA — CEPHOKMC/ION0 rMapasvHa 1M ackopouHOBOM KMCMOTbI.

MbIWbAK NpeaBapuTesibHO OTAENAT 0T OCHOBHbIX KOMMOHEHTOB CTaln AUCTUANAUMER B Buie
TPEXX/IOPUCTOr0 MbillibAAKa M3 COMIAHOKWUC/ION0 pacTBopa B MPUCYTCTBUM CEPHOKUCNOro rugpasvHa v
6pOMNCTOro KasiMss WK ocaXkeHveMm TuoaueTamMuaom B Buge cynbuga B 0,5 monb/gm3 cepHOKUCIOM
pacTBope B NMPUCYTCTBUW KOMJIEKTOPA Cy/Nbduraa MeamM U BUHHOW KUCNOTblI B KayecTBe KOMMJsieKcoobpasy-
IOLLEero BeLlecTsa.

5.2 Annapartypa, peakTuBbl, pPacTBOpbI

CnekTpooToMeTp NN POTO3/IEKTPOKONOPHMCTP CO BCEMU MPUHAANEXHOCTAMM.

Kwncnota xsopHas, X.4., NI0THOCTbo 1,51 r/cm3, nnu 4y.g.a., nNoTHocTbio 1,22 r/cm3.

CnupT atunosbii no MOCT 5962 nnam MTOCT 18300.

AMMOHUI MonnbaeHoBoKMcAbI No TOCT 3765. nepeKpuUcTalNIM30BaHHbI N3 CMMPTOBOr0 pacTBopa.

Mepekpuctannnsaunsa MonMbLeHOBOKUC/IONO0 aMMOHUSA: 250 I MoNM6AeHOBOKMC/I0ro aMMOHUA pac-
TBOpsAOT B 400 cm3 Boabl npu 70—80 °C. Mopaunii pacTBop (hUAbTPYOT Yepe3 UAbTP «CUHSAS NIeHTa» B
cTakaH, cogep>kalmnii 300 cm13TnnoBoro cnvpTa. PacTBop 0xNaXAaloT U BblAepXXMBaOT B MPOTOYHOW Bofe
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aTeyeHve | 4. BbinasLume KpUCTaibl OT(HM/IbTPOBLIBAIOT HA BOPOHKY BloxHepa ¢ husibTpom «benasi neHTar.
Kpuctaninbl npombiBaloT 2—3 pam 3TWUM0BbIM COIUPTOM nopumnsamu no 20—30 cm3 M BbICyLLUMBAIOT Ha
BO3yXe.

AMMOHMIA monubaeHosokucnbli, pactBop K) r/gm3 B cepHoii kucnote 2.5 monb/am3.

MmapasuH cepHoKMCAbIA, pactBop 1,5 r/gm3.

MonnéaaTo-rngpasvHoBas peakLMOHHas CMeCb: B MEPHYI0 Kosiby BMecTUMOCTbi0 | AM3 npunmvsatoT
100 cm3 pacTBopa MOSIMGAEHOBOKMCAIONO aMMOHUSA, pa3baBnsioT Bogon Ao obbema 900 cm3, gobaBnsoT
10 cM3 pacTBOpa CepHOKMUC/IOr0 rmapasvHa, f0/IMBalOT BOAOW [0 METKM M MepeMeLLMBalOT: PeaKLNOHHYH0
CMEeCb rOTOBAT B fleHb NPUMEHEHUS.

XNOpHOMONMBAATHBIN peakTuB: 5T MoNM6A4eHOBOKMNC0ro aMMOHMNSA pacTBopsoT B 100 cM3 BOAbI Npn
HarpesaHun, oxnaxaatoT. 3aTteM B MEPHYIO K016y BMecTUMOCTbIO 14M3 npuamsatoT 500 cm3 Bofbl. 2X0 cm3
XNOPHOW KNCAOThI Y.A4.a. unm 230 ¢M 3 XNOPHOM KUCOThl X.4. U MOCTENeHHO Npu nepemeluBaHUN BBOAAT
pacTeBop MosM64eHOBOKMC/I0r0 aMMOHMUSA. PacTBop A0N1MBalOT BOAOM A0 METKM U MepemMeLLVBatoT: FOTOBAT
B [IeHb MPUMEHEHNA.

KucnoTa ackop6uHosas, pacteop 5 r/gM3; roToBAT B ieHb MPUMEHEHUS.

OcTanbHble peaKTMBbI, annapaTtypa u pactsopbl — Mo 4.2.

5.3 TlpoBefeHne aHasn3a

5.3.1 TlpuroTtoBfieHne UCMNbITYEeMOro pacTeopa

B3BeLUMBaOT HaBeCKy Mpo6bl B COOTBETCTBUM C Tabnuuei 3. Pe3ynbTaTbl B3BeLLMBAHMA B rpammax
3anmncbIBaloT C TOYHOCTLIO 10 YeTBEPTOro AecATUYHOro 3Haka. HaBecKy rnomelualoT B CTakaH (Mn Kosby)
BMecTUMocTblo 250—300 cm3.

Ta6nunua 3
MaccoBast gonsi Mbiwbska. % Macca HaBecku, f Paab6aBneuve. cm* Obvem anukeoToit uactw
’ ! . pactsopa, cM3
Ot 0.002 go 0.005 BK/IHOM. 1 _ _
Cs. 0,005 » 0.01 0.5 — -
* 001 . 0.02 » 0.2 _ -
* 002 . 005 » 0.2 50 25
* 005 . 010 0,2 50 10
» 010 . 0.20 * 0.2 50 5

[anee noctynarT, Kak ykazaHo B 4.3.1,4.3.1.1,4.3.1.2. oTAeNnsAs MbllbAK OT OCHOBHbIX KOMMOHEHTOB
CTasiM B BUfe CcyNbduaa THoaueTaMmmaoM Win gNCTUNNSLNeNA.

NcnbiTyeMblii pacTBop, NPUFOTOB/IEHHbIN Mo 4.3.1.1 unn 4.3.1.2, BbinapusaloT Ao 06bema 30—40 cm3.

Mpu MaccoBoii fone mbiwbska oT 0.02 % o 0,2 % pacTBOp NMEPEHOCAT B MEPHYHO K06y BMECTUMOC-
Tbto 50 cm3, gonmBalOT 40 METKM BOAOW M MepemMelumBaloT. ANIMKBOTHYK 4YacTb pacTtBopa 25—5 cm3
(Tabnuua 3) nomMewlaloT B CTakaH BMeCTUMOCTbIO HOCM3.

K pactBopy go6aansoT 2 cM3 X/IOPHOM KWCNOTbl M BbINapuBaloT A0 MOSasIeHNs MapoB XJ/I0PHOWA
KUCNOTbI.

MpegynpexxaeHve: HeNb3s [0NYCKaTb KOHTaKTa MapoB X/10PHOM KWUCNO0Tbl C OPraHMYecKumMm martepu-
anamun, aMmmuakoMm 1 napamm asoTUCTON KWCNOTbI.

CTeHKM CTakaHa onosiackvBaloT BOAOK M MOBTOPSAIOT BbiMapuBaHue A0 NapoB X/IOPHOW KUCNOTbI.

5.3.2 CnekTpothoTOMeTpMNYECKOEe U3MepeHne

5.3.2.1 OnpegeneHne MbllbsAKa ¢ MOINGAATO-TNAPA3NHOBON PeaKLNOHHOM CMeCbio

K octaTky, nonydeHHomy no 5.3.1. npunusatT 20 cM3 MoNn6AaTO-rMapasnHoOBOM peakLNoHHOW
CMecHn, CTakaH HaKpbIBalOT YacoBbIM CTEK/IOM M HarpesaloT Ha Kunswel BogAHon 6aHe 10 MuH. PacTsop
OX/IXKAAI0T, MepeHOCAT B MepHY0 Kos6y BMecTMMOCTblO 50 cm3. CTeHKM cTakaHa M 4acoBoe CTeK/0
onosiackmMBalwT MONGAATO-TMAPA3NHOBOM PeaKLMOHHOW CMecbto, COAEPXXUMOe MePHOW Konbbl AoNnBaoT
[0 METKM 3TOW >Ke peakLNOHHOM CMeCbio 1 MepeMeLlnBatoT.

Yepes 30 MMH NM3MepSIOT ONTUYECKYHO MI0THOCTb OKPaLLEHHOr0 pacTBopa Ha CnekTpodoToMeTpe npu
ANnvHe BosiHbI 840 HM UM Ha DOTOXTEKTPOKOIOpUMETPE B 06/1acTU cBeTOMornoweHHsa oT 750 Ao 900 Hm.
ToNWMHY NOr/iowarLLero cret ca1os BblbnpaloT TakuMm 06pas3om, YTobbl NONYYNTb ONTMMas/IbHOE 3HaYeHne
ONTUYECKOM MMIOTHOCTU.

B KauecTBe pacTBopa CpaBHEHUS UCMO/Ib3YIOT BOAY.

Maccy MbilbsiKa Haxo4aT Mo rpagyMpoBoYHOMY rpaduKy ¢ y4eTOM MornpasKyM KOHTPOJIbHOIO onbITa.
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5.3.2.2 OnpegeneHvie MbilbSAKa C X/IOPHOMONINGAATHBIM PeakTUBOM

K octatky, nonydyeHHomy no 5.3.1, npunmsaioT 20 cm3 xs0pHOMOAn6aaTHoro peaktusa, | cm3
pacTBopa CepHOKWUC/IOro rugpasvHa uin | cm3 pactBopa ackopouMHOBOW KWUCAOTbl, MepeMeLlnBalT Wt
HarpeBaloT pacTBOp Ha Kunswel BoAsHoW 6aHe B TedeHue 10—15 MuH. PacTBop ox/iaXAaloT, NepeHocaT
B MepHYyl0 Kosiby BMecTUMOCTbIO 50 cM3, gonuBailoT [0 METKW X/I0PHOMOAM6AATHBLIM peakTUBOM U
rnepemMeLLvBaloT.

OnNTUYeCKy!0 NI0THOCTb OKPALLEHHOro pacTBopa N3MepsAI0T Ha CNeKTPOoMoTOMETPe NpU A/IVHE BOJTHbI
840 HM 1M Ha (hoTO3/1EKTPOKOMOPUMETPE B 06/1acTV cBeTomponyckaHmsa oT 750 Ao 900 HMm.

ToNWMHY MOrsoWarLLero cBeT €10 KIOBEThI BbIGMPAT TakMM 06pa3om, 4ToObl MOMYyYUTb ONTU-
MasibHOe 3HayeHue ONTMYECKOM MI0THOCTW.

B kauecTBe pacTsopa CpaBHEHVS UCMOJIb3YIOT BOAY.

Maccy MbllbsAKa HaxXoAsaT Mo rpagynmpoBoYHOMY rpadmKy ¢ y4eToM MonpaBKM KOHTPOJSIbHOrO OMNbITa.

5.3.3 TlocTpoeHue rpagympoBoYHOro rpadumka

B ctakaHbl (M1 Konbbl) BMecTUMocTbio 250—300 cm 3 nomMeLLaloT HaBecKn KapboHWU/IbHOTO kenesa
B KOJ/IMYECTBE, COOTBETCTBYIOLEM Macce HaBeCcKM MNpobbl (Tabnuua 3) U 0OTMepeHHble KOMYecTBa CTaH-
JapTHOro pacteopa Mbiwbska A wim b (Tabnnua 4).

Tab6nuua 4
MaccoBast JoM MbILLBSIKa, % WWWW O6vem CTAHAAPTHOMO PacTBOpa, CM'
Or 0,002 po 0.02 Bk/ItOY. Pactsop b 0.00; 1,00; 2.00; 3.00; 4.00; 5.00
Cs. 002 * 005 * To xe 0,00; 2.00: 4.00: 6.00; 8.00; 10,00
* 005 * 010 * PactBop A 0.00; 0.50: 1.00: 1.50: 2.00; 2.50
* 010 » 0.20 To »e 0.00; 1.00; 2.00: 3.00: 4.00: 5.00

Bo Bce CTakaHbl MPWUANBAKT KUCAOTbI, KakK Mpu pacTBOPEHMM MApo6bl, W Aasiee AOCTynawT, Kak
ykasaHo B 5.3.1 n 5.3.2.

3 3Ha4YeHns ONTUYECKOW MJIOTHOCTU aHa/IM3VPYEMbIX PACTBOPOB BbIYMTAKT 3HAYEHWE OMTUYECKON
MIOTHOCTU pacTBopa KOHTPO/IbHOIO onbiTa. Mo HalAeHHbIM 3HAYeHUSAM OMTUYECKOW MAOTHOCTU W
COOTBETCTBYHOLMM UM Maccam MblllbsKa CTPOAT rpagyMpoBOYHbIF rpaduk.

6 nOTeHLLMOMETpMHECKMVI MeTOo onpenesieHNAa MblllbAKa

6.1 CywHoCTb MeToda

MeTof 0CHOBAH Ha MOTEHLIMOMETPUYECKOM TUTPOBaHMN Mbilbska (111) pacTBopoM 6pOMHOBATOKUC-
Noro Kams [0 MofyyeHUs ckKadka noTeHumana. MbllWbsK npeasapuTenibHO OTAENAT 0T OCHOBHbIX
KOMMOHEHTOB CTa/IN AUCTUNIAUMEN B BUAE TPEXX/IOPUCTOrO MbllbSAKa M3 CONSHOKUC/IONO pacTsopa B
NPUCYTCTBUMN BPOMUCTOr0 KasiMs U CEPHOKUCONO rmapasmHa.

6.2 AnnapaTypa, peaKTuBbl H pacTBOpPbI

YcTaHoBKa /151 MOTEHLMOMETPUYECKOT0 TUTPOBaHUA:

napa 3/1eKTPoL0B — NHANKATOPHbIN NAATUHOBLIW 1 3N1eKTPoA, CPaBHEHUS KasloMeflbHbIA UAn Bosbg-
pamoBbIif;

MarHUTHas WM MexaHuyecKasi MellasiKa,;

MWUINIMBONIbTMETP MOCTOAHHOrO ToKa WM pH-MeTp, Mo3BOAAKLNME YETKO (PUKCUPOBATb CKA4oK
noTeHUnana B KOHEYHON Touke. py HeobxoAMMOCTM K Npubopy nocnegosaTeslbHO MOAKMOYAT nepe-
MEeHHOe CONpoTMBIEHME, MO3BO/IAKOLLEE NPOBOAUTL U3MEPEHME B Npeaenax Lwkaabl npubopa.

Kanuii 6pomHoBatokucnbliii no FTOCT 4457, pactBop KoHueHTpauum 0.01 monb/gm3: 0,2783 1
npefBapuTesibHO MepeKpUCTa/ININ30BaHHOroO M3 BOAHOr0 pacTBopa W BbiCylleHHoro npu 150—180'C
6pPOMHOBATOKUCAOr0 Kanusa pacTeopsoT B 100—120 cm3 BoAbl, NepenvBaloT B MEPHYO K010y BMeCcTMMOC-
Tblo 1AM3, fonvBaloT [0 MeTKM BOAOW W nepemeluvBaloT. JonyckaeTcsa MpuUroToB/ieHWe pactsopa w3
mkcaHana. MaccoBas KOHUEHTpaumsa pacTsopa 6poMHOBATOKMCNOro Kama C (r/cmM3 MbilbsKa) cocTas-
nsaet 0,0003746.

OcTasibHble peaKTuBbI, annaparypa U pactsopbl — Mo 4.2.

6.3 TlpoBefeHVe aHaM3a

6.3.1 TlpurotoB/rieHNe MUCMbLITYEMOro pacteopa

B3BelLMBalOT HaBecKy Mpobbl Macco 2 r M pesyfbTaTbl B3BELLUMBAHMA B rpammax 3anucbiBaloT C
TOYHOCTbIO [0 YETBEPTOro 3HaKa.
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HaBecky nomewaioT B ctakaH (Mnn Konby) BmecTumMocTbio 600 cm3, npunmeaioT 60 cm3 cmecun
COMAHOM M a30THOW KucnoT (3:1) m 25—30 cmM3 cepHOM KUCOTbl. Ecnm ctanb cogep>XuT Bonbghpam,
pobasnsaT 30 cm3opTodochopHoi Kucnotbl (1:1). CtakaH (Mnn Konby) HaKpbIBaOT YaCcOBbIM CTEK/IOM U
NPOBOAAT pacTBOpeHWe BHayasle NPy KOMHAaTHOW TemnepaType, a 3aTeM YMEPeHHO HarpesatoT 40 MOSIHOMO
pacTBOPEHUS HaBECKU.

YacoBoe CTeK0 0NosiackmsearT He6oNbLUVMM KOIMYECTBOM BOAbl M BbiNapuBaloT pacTBop 40 Havasla
Bblfle/IeHNs1 NapoB CEPHON KMCNoTbl. Cofep>XMMoe cTakaHa (UM Konbbl) 0XNaXaarT, 0CTOPOXHO f06aB-
nawT 100 cm3 conaHon kucnoTbl (1:1) M KONMYeCTBEHHO MepeHOCAT pacTBop B Konby annapata g/is
OTAENEHNS MbilbsKa BMecTUMOCTbio 250 cm3 K pactBopy go6aBnstwT | r 6pommuctoro Kaams, 3 r
CEPHOKMCMAOro rmapasuHa U MeasieHHO AUCTUANNPYIOT TPEXXI0PUCTLIN MbIWbSAK, Harpesas pacTsop npu
110—120 ‘C. OuctnniaT cobmpaloT B cTakKaH-MPUEeMHUK BMecTMMoCcTbio 400 cm3, cogeprkawmini 40 cm3
BOAbl. AMCTUNAALMIO NPOLO/HKAT A0 TeX Mop. NokKa B MPUEMHUK He nepelrifeT 2/3 nepBoHayasibHOro
obbema pacTeopa.

6.3.2 TuTpumeTpHUYecKasa npoueaypa

CTakaH C AUCTUNNATOM MoMeLlalT B NPM6OP AN1A NOTEHLMOMETPUYECKOrO TUTPOBaHMSA, onyckalT
MeLlasIKy M 3/1eKTPOfbl U, BK/IIOUMB MeLLasiKy, nepemMeLlnBaloT pacTeop B TeyeHne 0,5—1 MuH. 3artem, He
BbIK/IOYAsA MeLlasiKy, pacTBop TUTPYIOT, A06aBNAA MO Kanism pacTBOp OPOMHOBATOKHC/OrO Kaus U3
MUKPOGIOPETKH A0 MO/ly4YeHUs CKadka noTeHumana.

7 O6paboTka pe3ynbLTaToB

7.1 MaccoByto 07110 MblWbsAKa X, %, BbIYUCAAT N0 QopMyiam:
npw onpegeneHN MblllbsKa HernsiamMeHHbIM aTOMHO0-a6CopObLMOHHBIM 1 POTOMETPUYECKMM MeToAammn
y _ /2100 n

'
T\

rge T — Macca MbllUbsIKa, HalfeHHas no rpafyvpoBOYHOMY Fpadiuky, r;
S| — macca HaBecku cTanu, T;
npu onpegenieHNn MbllbsiKa MOTEHLMOMETPUYECKMM METOAOM

(K-K,)C100 (2
T 1

roe V— o6bem pacTBopa 6pOMHOBATOKUC/0NO0 KNS, U3pacxof0BaHHOMO Ha TUTPOBaHVE aHaIM3npPYyeMoro
pacTtBopa, cM1
V, — o06bem pacTBopa 6pOMHOBATOKHC/IOM0 Kanus, M3pacxofoBaHHOIO Ha TUTpoBaHMe pacTBopa KOH-
TPO/IbHOrO OnbITa, CM3;
C — maccoBasi KOHUEHTpaumMsa pacTBopa 6pPOMHOBATOKUC/ION0 KasiMs ¢ MOMSIPHOM KOHLUeHTpauuei
akBuBasnieHTa 0,01 mMonb/gm3, r/cmM3 MbllbsKa:
T — Mmacca HaBecKu CTanu, T.
7.2 HopmaTuBbl onepaTUBHOIN0 KOHTPO/IA CXOANUMOCTU, BOCAPONU3BOAVMMOCTA M TOYHOCTW onpejene-
HUSI MacCOBOW [0/IN MbllbSAKA MpuBefeHbl B Tabnuue 5.

Tabnuua 5
MpepensHasa Hopmatus Hopmatus Hopmatus onepa Hopmatus
MACCoHaM [0S MbILLbSKA norpeLHoCcTb onepaTUBHOIO onepaTMBHOIO in MHOTO koHTponsa onepaTuUBHO0
A pe3ynbLTaTos KOHTpONSA KOHTpoOnsa BoeMpon ssognmoc - KOHTpoONs
aHanusa J1 cxogmmocTtn J,  cxogmmocTu J, ™ dt TouHocTM M
Ot 0.0002 0 0,0005 Hkntou. 00(H)16 0.00017 0.00020 0,00020 Q)10
Cs. 0,0005 = 0.001 - 0.0004 0,0004 0.0005 0.0005 0,0003
0.001 » 0.002 0.0008 0.0008 0.0010 0.0010 0,0005
» 0.002 » 0.005 * 0.0012 0.0012 0.0015 0.0015 0,008
» 0.005 =+ 0.01 » 0.0024 0.0025 0.0030 0.0030 0.0016
* 001 . 002 0.004 0.004 0.005 0,005 0,003
» 002 . 005 0.006 0,006 0.007 0.007 0,004
* 005 -01 * 0.010 0.010 0.012 0.012 0,006
01 » 0.2 » 0.016 0.017 0.020 0.020 0,010
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HopmaTtuBbl orepaTUBHOr0 KOHTPOJIA CXOAMMOCTU M HOPMAaTUBbLI KOHTPOMA BOCMPOU3BOAMMOCTU
paccunTaHbl Npy AOBEPUTENbHOW BeposiTHOCTM P = 0,95. HopmaTuvBbl 0MepaTUBHOIO0 KOHTPOS TOYHOCTM
paccumTaHbl NpY YpoBHE [0BepuTenbHoOM BepossTHoctn P —0,85.

ANropuTMbl 0MEpPaTUBHOIN0 KOHTPOSA MOrPeLHOCTU U3MEPEHU M NepuoANYHOCTb ero NpoBeAeHns

- no FOCT 28473.

YAK 669.15-194:543.06:006.354 MKC77.080.20 B39 OKCTY 0709
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