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[TpeaucnoBue

I PABPABOTAH Poccuiickoit @deaepanveit, MexxrocyaapcTBeHHbBIM TEXHUYECKUM KOMUTETOM 10
crangapruzanu MTK 145 «MeTtoabl KOHTPOJII METAUIONPOAYKIIUW»

2 BHECEH loccrannaprom Poccuu

[IPUHAT MexrocyaapcTtBeHHBIM COBETOM ITO CTaHAAPTU3ALIUU, MCTPOJIOTUY U cepTUdUKALIUU (TIPO-
TokoJ1 Ne 14 ot 30 aexaops 2003 r.)

3apeructpuponsaH biopo no cranaapram MI'C Ne 4786

3a [MTPUHATHC ITPOITOJIOCOBAJIN.

HaumenoBaHue [rocyiadplrTid Haumenonasue HAUNOHAILHOTO OPI'dHd 1O CTAdHOAPTU3dUN N
AzepbailakaH A3cTaHgapT
Pecriyonmnka ApMeHUS ApMTroccTraHaapT
Pecniybiiuka benapych [ occtanpgaprt Pecrniydoniku benapych
[ py3us [ py3crangaprt
Ka3zaxcran [ occtangapTt Pecriyonmnku KazaxcraH
Keipreizckas Pecriybiuka KbIpreizcravgapT
Pecriyonmnka MongoBa MoJsigoBactaHaapT
Poccuiickag Penepanmd | occtangapr Poccuu
Pecriyonuka TamkukucraH Tamxukcrangapr
TypkmMeHucTaH | naBroccayxoa «lypkmMeHcTaHaapTiaapb»
Y30bekucra Yi3crangapt
YKpauHa [ ocrioTpedbcTaHaapT YKpauHbl

3 Hacrogmmuili craHaapt MOAU@PULMPOBAH I10 OTHOLICHUID K MEXKAYHAPOAHBIM CTaHaapTaM
NCO 4942:1988 «Cranb 1 yyryH. OnpeacicHue coaepxaHus BaHaaus. CrieKTpoPOTOMETPUYECCKHUU METO/L
c N-bDT'A» (mpunoxenue A) u MCO 9647:1989 «Cranb 1 yyryH. OmnpeziesicHUe coAcpXKaHUs BaHaJIusl.
MeTo rmaMeHHOU aTOMHO-a0COPOHMOHHOU CIIEKTPOMETPUW» (TIpUITOXKEeHUE b)

4 TloctanosiaecHueM locyaapctBeHHoro komutera Poccuiickoil Pepepanyu 1mo craHaapTu3aluy U
Merposiorud ot 9 mapra 2004 r. Ne 148-ct mexrocyoapcrBedHHbll craHgapr [OCT 12351—2003
(MCO 4942:1988, NCO 9647:1989) BBciacH B AeHCTBUEC HEITOCPCIACTBCHHO B KA4YeCTBC HAIIMOHAJIBHOTO
crangapra Poccuiickoit Mdeacpanuu ¢ 1 suaps 2005 T

> B3AAMEH TOCT 12351—481

© UIIK WMznarenbcTBO ctanaapron, 2004

HacTtosgiiuil ctanaapt He MOXKET OBIThH ITOJTHOCTBIO MJIM 4aCTUYHO BOCITPOU3BCACH, TUPAXUPOBAH U
pacIIpocTpaHeH B KauyecTBe oPUUMAJIBHOro u3ganusg Ha teppurtopuu Poccuiickoil Denepanuu 0e3 paspe-
meHud I occranaapra Poccuu
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M E XKT OCY JIAAPCT BEHMH B CTAH IO AUPT

CTAJIN JIETUPOBAHHBIE 1 BbICOKOJIEITUPOBAHHDBIE
Metoabl onpeaeaeHnus: BaHA U

Alloyed and highalloyed steels.
Methods for determination of vanadium

JlaTta seenennsg 2005—01—01

1 O0aacTp npuMeHeHus

Hacrogiumit craHaapTt yCcTaHABIMBACT TUTPUMETPUUCCKUC METO/bI OIpeAc/IcHHUS BaHAIUs B JICTUPO-
BaHHBIX U BBICOKOJICI'UPOBAHHBIX CTAISIX (IIpU MaccoBbIX HoJs1X BaHaaus ot 0,005 % no 10,0 %).

Jlornyckaercs onpeaejicHUue BaHaJIus CIICKTPOMOTOMCTPUYCCKUM METOI0M (IIPUIJIOKECHUE A) U METO-
AOM IUIAMCHHOM aTOMHO-a0COPOLIMOHHOM CIICKTPOMCETPUU (ITpUJTIOKeHUE b).

2 HopmatusHbie CCBLIKH

B HacTtosieM craHaapTe UCIOJb30BAHbI CCHIJIKM HA CJICAVIOLIUE CTAHIAPTHI:

[OCT 83—79Y Harpuit yriuexkuciabid. 1 eXxHUYECKUEC YCIIOBUS

[OCT 199—78 Harpuil yKCyCHOKUCIIBIU 3-BOJHBIN. TexHuyeckue yCiIoBUS

[OCT 3118—77 Kucnora congHag. Texyuuyeckue yCiIoBUS

[OCT 3760—79 AmMmuak BOAHBIN. TexHUUYCCKUE YCIIOBUS

[OCT 4148—78 2Keneszo (11) cepHokucnoe 7-BoagHoe. TexHUUICCKUC VCITOBUS

[OCT 4197—74 Harpuil a30TUCTOKUCIIBIN. TexHudeckue yCcioBUs

[OCT 4204—77 Kucinora cepHas. lexHudeckue yCiIoBUS

[OCT 4208—72 Coub 3aKHUCH KeJ1e3a U aMMOHMS ABOMHAY cepHOKUCTas (coib Mopa). TexHuueckue
YCIIOBUSI

[OCT 4461—77 Kucnora azotHad. TexHuyecxue ycaoBUS

[OCT 5905—79 XpoM MeTamMyecKUi. TexHudeckue yCioBUsl

[OCT 6552—80 Kucmora oprodocdopHas. TexHuyeckue ycioBUS

[OCT 6691—77 Kapbamua. TexHuueckue yCIoBUS

[OCT 7172—76 Kanuil nmupocepHOKUCITBIN

[OCT 10484—78 Kucnora propucroBogopoaHasg. lexHuyeckue yCiIoBUSI

[OCT 11125—84 Kucinora azorHass oCOO0OM YUCTOTHI. | exXHUYeCKUe YCIIOBUM

[OCT 14262—78 Kucnora cepHast ocoboil yUcTOThI. TexHU4YecKkue yCIOBUS

[OCT 20478—75 AMMOHUU HaJCEpPHOKMUCIBIU. leXHUYCCKUEC VCIIOBUS

[OCT 20490—75 Kanuil MapraHuoBOKUCIBINA. TexXHUYECKUC YCIIOBUS

[OCT 28473—90 YyryH, crasnb, QeppocCcIliaBbl, XpoM, MapraHel MerauiMyeckue. O0niue tpedoBa-
HUA K METOJaM aHaii3a

3 O0mme TpedOBaHuA
Oo01uue tpedboBaHUY K MeTogaM aHanmusza — 1o [ OCT 28473.

U3nanne opunmaibHoe
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4 OnpenejieHue BaHajaus MeTOJOM aMIIePOMETPHYECKOr0 TUTPOBAHUA
(nmpun maccopoii goJe ot 0,01 % no 0,2 %)

4.1 CymnocTtb MeT01a

MeToa ocHOBaH Ha OKMCIeHUMU BaHaaud (1V) MapraHiioBOKMCIIBIM KAJIUCM B CEPHOKMCIION cpelie U
AMITICPOMETPHUUECKOM TUTPOBAHUM BaHAAMS (V) pacTBOPOM CEPHOKUCIIOT0 aMMoHUs-xeie3a (11). Baugnue
XpoMa, MELIAlIlUero OorpelacicHU0 BaHaaus, YCTPaHSIOT cBsI3bIiBaHueM xpoMma (111) B KoMIuieke ¢ ykeyce-
HOKMUCJIBIM HaTpHUEM C OCaXIeHHEeM BaHaausg Ha ruapoxcue xemiaesa (111) mocne okuciaenusa xpoma (111)
A0 XpoMaTta B aMMUadyHOM cpelie, OTTOHKOM XpoMa B BUAC XJIOPUCTOrO XpoMuJia.

4.2 Anmapartypa, peakTuBbl U PACTBOPDLI

J1100bIC YCTAHOBKU, IMPUTOAHBIC 151 aMIICPOMETPUYECCKOr0 TUTPOBAHUS BaHaAusl, 00cCIIeyBalOILIUe
3aJAHHbIC MCTPOJIOTMYCCKUEC XapaKTCPUCTUKH TOYHOCTHU OIPCICIICHUS.

Kucinora congHag mo [ OCT 3118.

Kucnaora azornas o ['OCT 4461 u TOCT 11125.

Kucnora ximopHast 57 %-Has.

Kucirora oprodocdhopnas rmo ['OCT 6552.

Keneso (11) ceproxkucaoe 7-BoaHoe 1o 'OCT 4148, cBeXEIIPUTOTOBIICHHBIN pacTBOP: 2 I' CEPHOKUC-
storo xenesa (I1) pacTBOpsIOT B Boje, MPUOABILIOT 5 CM® CEPHOI KHUCJIOThl U Pa30aBIILgIOT PACTBOP BOMOMA
no oowema 100 cm’.

Kanuit maprannosokuciabiit mo F'OCT 20490, pacTBOpbl MAacCOBOM KOHICHTpauu 25 r/AM° U ¢
MOJIIPHON KOHIeHTpanumeil skpuBaieHta 0,05 Moab/ M-,

Harpuii azsotucrokuciasid o OCT 4197, cBeXeIIpUTOTORICHHbBIC PAaCTBOPbI MACCOBBIX KOHIICHTPA-
nuit 20 u 2 r/am°.

Kucrora cepHag o [OCT 4204, TOCT 14262 u pazdasnennadg 1:4, 1:9 u 1:20.

MouecguHa o ['OCT 6691, cBexXenPUTOTORICHHBII PACTBOP MaccoBOil KoHieHTpanuu 100 r/am°.

AMMonuit HancepHokuciblit mo F'OCT 20478, pacTBop MaccoBoil KoHieHTpauuu 200 r/am°.

AmMmuaxk BojiHbIN 1o [OCT 3760.

Harpuii ykcycHoxkucablit 3-soansiit mo [OCT 199, pactBop MaccoBoit koHneHTtpanuu 500 r/nm°.

Bananusg natuokuch, 0CO00 YUCTAS.

CTraHaapTHbIC pacTBOPbI BAHAIUS.

Pacteop A: 1,7852 r nITMOKUCU BaHAAUS PACcTBOPSIOT B 60 cM’ cepHOil KucaoThl (1:9), mpubaBisior
5 ¢M® a30THOI KUCJIOTHI, PACTBOP KHUIISITIT A0 VAAICHUS OKWCJIOB a30Ta W BHITAPUBAIOT 10 BbUICJICHUS
[apoB CEPHOUN KUCITOTHI. OXJ1aXIal0T, OOMBIBAIOT CTCHKM CTaKaHa BOJOU U CHOBA BBLINTAPUBAIOT 10 BbLIC-
JICHUS MapoB cepHoii kucioTel. [Tocie oxmaxiaenud npudasngior 100 cM® BOIbI U pacTBOPSIIOT COJIA IPH
HArpeBaHUU. PacTBOP OXIaX/IAI0T U TIEPEHOCIT B MEPHVIO KOJIOY BMECTUMOCTbIO | M, 10TMBAIOT /10 METKH
cepHOM KUcaoTon (1:9) 1 nmepemMeruBaloT.

I cM® ctannaptHoro pactBopa A coaepxut 0,001 r BaHanus.

Pacteop B: 100 cM’ cTaHaapTHOrO pacTBOpa A MOMEIIAIOT B MEPHVIO KOJIOY BMECTUMOCTBIO 1 M°,
AOMUBAIOT 10 METKU CepHOM KUcCToTou (1:9) U nepemMelinBalorT.

I eMm?® cranpaprHoro pacteopa b conepxur 0,0001 r BaHaus.

AMMOHUI-Xxee30 (11) ceprokucasil (conb Mopa) o 'OCT 4208, pactBop ¢ MOJTIPHOM KOHLICHT-
panueit skpuBajeHta 0,01 moap/nm’: 4 r conu Mopa pactBopsioT B 400 cm® Boabl, npubdasisgior 50 cm?
CCPHOUM KUCJIOTHI U OXJIAX/IAI0T. PacTBOP MepeHOCIT B MEPHYIO KOJIOY BMECTUMOCTBIO | IM?, 1OJUBAIOT J10
METKUW BOJOW U IepeMellInBaloT.

xpoM o [ OCT 5905, pactBop: | r MCTAUIMYECKOTO XpoMa ITOMEIIAIOT B CTaKaH MJIU KOJIOY BMCCTU-
MocThIO 250—300 cMm’, pacTBOpSIOT NMpu HarpeBaHuU B 30 ¢M® COJISTHOM KMUCJIOTHI U OXJIAXIAIOT. PacTBop
[IEPCHOCIT B MEPHYIO KO0y BMecTUMOCThiO 100 cM’, 1oMuBaOT 10 METKUM BOJAOM U MEPEeMEIIMBAIOT.

I cm® pactBopa coaepxut 0,01 r xpoma.

MaccoByio KOHILEHTpaluio pacTBopa coau Mopa ¢ MOJSIpHOM KOHIEHTpaluel »SKBUBaAJICHTA
0,01 Monb/AM® yCTAHABTUBAIOT MO CTAHAAPTHOMY PACTBOPY BaHAAUs: 2—35 cM® CTAHAAPTHOTO PacTBOpA
BaHAAMS A MOMCIIAIOT B CTAKAH BMECTUMOCTBIO 250 cm?, nobasnsior 50 cM’ cepnoit kucaotsl (1:4), 10 cm?
pacTBOpa CePHOKUCIIOTO XeJle3a, pa3daBIsioT Booil 10 oobeMa 150 cM® M OXJTaXIAIoT 10 TeMIIEpaTyphl He
Boittie 15 °C. K pacTBOpy npubapI—diOT MO KAIUISIM PACTBOP MapraHilOBOKUCIOro Kaiaus (25 r/aM°) no
MOSIBJICHUST PO30BOM OKpACKHM, HEe ucUe3awllueil B TeyeHUe |—2 MUH, 3aTeM pacTBOP a30THUCTOKUCIIOrO
HaTpus (20 r/amM’) 10 MCcUe3HOBEHUS PO30BOII OKPACKM M HeMeuleHHO 10 ¢cM® pacTBOpa MOUYCBUHBI.

[TonydyeHHBIN pacTBOP Yepes3 3 MUH TUTPYIOT pacTBOPOM coid Mopa, ycTaHaBIMBasI KOHCUHVIO TOUKY
TUTPOBAHUS AMITICPOMETPUYCCKUM WM MOTCHIIMOMETPUUCCKUM METOAOM B rpucytcTBuu 10 cm® docdop-

2
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HOI KMCJIOTbI MJIM BU3YaJIbHO C J00OaBJICHUEM 5—6 Karesb (peHUJIAHTPAHUIOBOM KUCIOThI, KaK YKa3aHO B
pasneie 6.
MaccoBylo KOHIIEHTpauuio pacteopa conu Mopa 7, r/cm’ BaHanus, BRIMUCISIOT 110 (hopMyJie

_m |
r=7. (1)

rjae m — Macca BaHaJlM$, COOTBETCTBYIONIAS aJIMKBOTHOM YAaCTHU CTAHAAPTHOIO pacTBOpa BaHaAMs, B3SITOU
JUIS1 TUTPOBAHUSL, T
/' — 06beM pacTBOpa coid Mopa, U3pacXoJ0BAHHbBII HA TUTPOBAHUE, CM-.

Jlonyckaercs onpelcyicHUEe MacCOBOM KOHIICHTpALIMU pacTBOpa coyiu Mopa 1o IBYXpPOMOBOKUCIIOMY
KaTUu1o.

AMMOHU-XKene30 (11) ceprokuciasiil (cons Mopa) o 'OCT 4208, pacTtBOp ¢ MOJISIPHOM KOHIICHT-
panueit skeuBaieHta 0,002 monb/am?: 200 cM”® pactBopa cosi Mopa ¢ MOJISIPHOK KOHIICHTPAMCH 3KBU-
BasicHTa 0,01 MOJIb/IM® TTIOMEIIAIOT B MCPHVIO KOJIOY BMCCTUMOCTBIO | AM®, NOJIUMBAIOT 1O METKHU CEPHOM
kucaoro (1:20) ¥ nepeMeliuBaloT.

MaccoByI0 KOHIEHTPAIIMIO pacTBOpa coau Mopa monsapHoit koHueHntpanuu 0,002 monb/am’ yera-
HABJIMBAIOT ITO CTAHIAPTHOMY pacTBopy BaHamud. Ut storo 5—10 cMm® cTaHnapTHOro pacTBOpa BaHAIMS
b moMeraioT B cTakaH BMecTUMOCTbIO 250 cM?, nobagnsior 50 cM? cepHoit kuciorsl (1:4), 10 cM’ pacTBopa
cepHokucioro xenesa (1), Boas 10 100 cMm® u oxnaxaaoT a0 Temieparypbl He Boiie 15 °C. K pactropy
MpPU TTOCTOSIHHOM l"'CpCMCLHHBdH MU ITpUOABIISIOT MO KAIJISIM PACTBOP MAPTaHLIOBOKUCIIOTO KA MOJISIPHOM
koHueHtpanuu 0,05 Moab/IM® 10 MOSBICHUSI PO30BOI OKpAcKW, HE Ucuesalollcii B TeucHue [—2 MHH
PACTBOP A30TUCTOKUCIOTO HATpus (2 r/aM’) 10 UCUE3HOBCHUS PO30BOM OKPACKW U HeMeuleHHO 10 oM’
pacTBopa MoOUYcBUHBABI. [losyueHHBIN pacTBOp 4depe3 3 MUH TUTPYIOT pacTBOpoM coau Mopa MoJisipHOU
konueHTrpanuu 0,002 Moiab/AM?, ycTaHABIMBAS KOHCUHYIO TOUKY TUTPOBAHUS AMIICPOMCTPUUCCKUM MCTO-
noMm. Ecnu cranbs ¢ MmaccoBoU noseit xpoma dosiee 3 % M IO X0y aHaau3a TpeOyeTcs ero yaajJcHue B BUJC
XJIOPUCTOTO XPOMMUJIIA, MACCOBBIC KOHIICHTPAUWU pacTBOPOB cOMU Mopa MoinsgapHbIX KOHUcHTpauui 0,01 u
0,002 MOJIb/IM” YCTAHABIMBAIOT CJICAVIONIMUM 0BPA30M: B CTAKAH BMECTUMOCTbIO 250 cM® MOMeEIIAloT He-
00X0AMMOE KOJTUYECTBO CTAHAAPTHOIO pacTBOpa BaHAAWSI U A00ABIGIOT pacTBOD TPEeXBAJICHTHOTO XpoMa B
KOJMYCCTBAX, COOTBETCTBYIOIIMX COACPKAHUIO XpOMa B aHATU3UPYCMbBIX MMpodax, nobdarisior 20—30 cm?
CONSIHOM KUcToThl U 40—350 cM® XJIOPHOU KUCIOTHI M MMPOBOAST Uepe3 BECh XOJ aHATU3a, KAK YKA3aHO
B4.3.1.

4.3 llpoBenenne anaamusa

Hagecky ctanu 1 r npu Maccooil gosie Banaaus 1o 0,01 % no 0,1 % wiu 0,5 T mipyu MmaccoBou a0Je
BaHaaus cebiie 0.1 % no 0.2 % noMelaloT B cTakaH BMeCTUMOCTbhIO 400 ¢M® U pacTBOPSIIOT OJHUM U3
yKa3aHHbIX HUXKEC CITOCOOOB B 3aBUCUMOCTU OT XMMHUYCCKOI0 COCTaBa CTaJIu.

[Ipu maccoBoil jgosie xpoMma MeHee 3 % M OTCYTCTBUM BOJIb(PpamMa HABECKY CTaM pacTBOPSIOT B
20—30 cm® constHO KUCTOThI U 10— 15 ¢M? a30THOI KUCIOTHI ITPU HATPEBAHUU. 3aTeM MPUWIUBAIOT 50 cM?
CCpHOU KUCIOTHI (1:4), pacTBOp HArpeBarOT 10 BbIACICHUS MMAPOB CePHOU KUCTOTHI U oxJtaxkaaroT. CTCHKU
cTaKkaHa OOMBIBAIOT BOJAOU U pacTBOP CHOBA HArpeBalOT A0 BbIACICHUS ITApPOB CEPHOU KUCIIOTHI, OXJTAXKIAIOT,
npubapisiiorT 40—50 cM® BOABI U PACTBOPSIIOT COMU MPU HATPECBAHUU.

PacTBOp mepcHOCSAT B cTakaH BMecTUMOCTbIO 250 cm?®, pas3baBisiioT BOaoil 10 oobema 100 cm’,
n06aBngioT 2—35 cM® pacTBopa cepHokucaoro xeiesa (1) u oxnaxnaior.

[Tpu MaccoBoil noae xpoma 6osee 3 % M OTCYTCTBUM BOJIb(PaMa HABECKY pacTBOPsiOT B 20—30 cwm?
COJISTHOM KMCJIOTBI MPU HArpeBaHUM, 3aTeM npuiuBatoT [0—15 cM® a30THOI KMCIOTHI U HArpCBAIOT 10
MMOJIHOTO pacTBOPEHUS HABECKHU.

[Ipy HamMuuu B CcTald BOJb(PrpaMa HABECKY pPACTBOPSIOT B IIPUCYTCTBUU D CM
KMCJIOTBI, KaK yKa3aHO BHILIEC, B 3aBUCUMOCTHU OT MAaCCOBOM J1OJIM XpoMa.

[Tpu MmaccoBoil nose xpoma MeHee 7 % aHanu3 rmponosrkatot 1o 4.3.3.

[Ipu maccoBoil noJsie xpoma ooisiee 7 % xpom oraesioT o 4.3.1 unu 4.3.2 U nMpoaoKaloT aHaIn3
rno 4.3.3.

4.3.1 OtaeneHue XxpoMa OTTOHKOM B BUJIE XJIOPUCTOTIO XpoMuiaa

B pactBop npuiusatoT 40—350 cM® XJTOpHOI KUCTIOTHI U HATPEBAIOT 10 OKUCIeHUS xpoMa. [Tponosrkas
HArpeBaTh pacTBOP, MECPUOIUYCCKH J00ABIISIOT B HCIO COJISSTHYIO KUCIIOTY 10 3—5 Karlleb 10 MpeKpalicHUs
BBIJICJICHUS OYPBIX ITAPOB XJTOPUCTOrO XPOMUJIA.

[loce OTTOHKU XJIOPUCTOI'O XPOMMUJIA PACTBOP HATIPEBAIOT O BBIACICHUS T'YCTBIX ITAPOB XJIOPHOU
KHCJIOTHI M oxytaxaaroT. CTCHKHM cTakaHa OOMbBIBAIOT BOAOM M CHOBA PACTBOD HArpcBarOT A0 BbIACICHMUS

3

3 oprodochopHoit
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I'YCTBIX IMapoOB XJIOPHOU KUCIIOTBHI, KOTOPBLIM JAAalOT BBIACIATHCS 2—3 MUH. PacTBOp oxy1axaaioT, [MPUJIUBAIOT
50 cm?® cepHoit KucaoThl (1:4), pacTBOPSIIOT COMTH TTPU HATPEBAHUY U PACTBOP OXJIAXKJIAIOT. 3aTeM J100ABIISIOT
10—15 cm® pactBopa cepHokuciaoro xenesa (I1) U rnepeHOCIT coaepKUMOE B CTAKAH BMCCTUMOCTBIO
250 cM?, paszbarias Boaoil 10 oobeMa 100 cM’, oXJTaX/IaIoT.

4.3.2 CoocaxaeHue BaHaaus Ha 'MAPOKCHUAEC XKeje3a Imociie okucieHusa xpoma (111) no xpomara B
aMMHUAYHOU cpelie

K pacTBOpy, MOJIyYeHHOMY OJHUM M3 CIIOCOOOB, VKa3aHHbIX B 4.3, nobdarisior 40—50 cm? pdCTBOpd
HAJICEPHOKHCJIOTO AaMMOHMSI, MPUWIMBAIOT aMMUAK /10 BhITIAJACH WS OCA/IKA TMAPOKCUIOB Xesesa u 15—20 cm?
B U30BITOK. HarpeBaloT pacTBOp € 0CAJAKOM A0 KUTICHUS U OCTABJISIIOT B TEIJIOM MECTE IUTUTHI 10 KOaryasauuu
ocagka.

[ opguuri1 pacTBOp PUILTPYIOT Uyepe3 PUILTP CpeIHECH TIJIOTHOCTU, CbHHprdT oTOpacsIBAIOT. [IpoOMbI-
BAIOT OCAN0K Ha (hwibTpe 5—6 pa3 ropsiucii BojoU ¢ 106aBIcHUEM 3—5 ¢M? pacTBOpa aMMUAKa Ha KAX/IbIid
KYOUUYCCKUIN ACLIMMETD BOABI IO T€X ITOP, IMoKa (PUJIbTPAT HEe CTAHET OeClBCTHLIM.

Ocanok ¢ (puIbTpa CMbIBAIOT ropsiucit 501101/1 B CTAKaH, B KOTOPOM ITPOBOAMIIM OCAXIACHUC, DUIBLTP
MPOMBIBAIOT 2—3 pasza nmopuusamu no 10—15 cm’ FOpH‘{CH cosigsHou kuciaoroud (1:1) u 2—3 pasza ropsuci
Bonoi. K rmosyueHHOMY pacTBOpy n06asigiorT 50 cM® cepHoit kucaotsl (1:4), vITapuBaioT pacTBOP /10 MApOR
CCPHOM KUCITOTHL. OXJ1aXJaloT, A00aBJISIOT BOAbI 10 pPAacTBOPEHUS COJIcd U BHOBL YIIAPUBAIOT 10 I14apOB
CepHOU KUCIOTHI. [ToTyueHHBIE COTU OXJIAKAAIOT U pacTBOPsIOT B S0—70 cm® Boawl. [Tpubapngior 1—2 cm?
pacTBoOpa cepHokuUciaoro xemnesa (11).

4.3.3 Ilpu MmaccoBoil ngoje Xxpoma B cTaau odosiee 3 % K pacTBOpy, IMOJTYYCHHOMY JIOOBIM U3 BbIIIC-
OMUCAHHBIX CITOCO00B, MpubapigioT 10 cMm® pacTBOpa YKCYCHOKUCIOTO HATPUS. PacTBOP OXJIAXIAIOT /10
10 "C—15 "C ¥ BbIACPXKUBAIOT B TeUCHHUC | Y.

K pacrBopy, uMmerolieMy teMirepartypy He Boliile 1D "C, npuOaBiIgioT 10 KallIsIM pacTBOP MapraHiio-
BOKMUCJIOTO KaJIUSl C MOJISIPHOM KOHIIcHTpanueil skpuBaicHTa 0,05 MOJAb/AM® 110 MOSIBICHUS PO30BOIA
OKPACKHU M uepe3 | MUH pacTBOP a30TUCTOKUCIOro HATpus (2 r/aM’) 10 UCUE3HOBCHUS PO30BOIM OKPACKU
1 HeMeuteHHO 10 cM® pacTBOpa MOUYEBUHBI.

Uepe3 3 MUH B pacTBOP IMOTPYKAIOT BBIOPAHHVIO ITapy 3JIEKTPOJOB, YCTAHABIWBAIOT HEOOXOJIUMOEe
HaIpsKeHHe, BKIIOYAOT MUKPOaMIICpPMETP, MATHUTHYIO MEIUAJIKY U TUTPVIOT aMTIepOMEeTPUYCCKH pacTBO-
poM cosii Mopa ¢ MoJISIpHOU KOoHUeHTpauuei skeuBaicHTa 0,002 Mob/1M°, MpUbaB/ss ero HeOOIbIITUMU
MOPLUSIMHU M3 MUKPOOIOPETKM M OTMedasl NoKa3zaHUs puodopa Imocje KaxI0ro JooaBicHUs TuTpaHTa. [l1o
MOJYICHHBIM JaHHBIM CTPOST KPUBYIO TUTPOBAHMS B KOOpJAMHATAX. CWUJla TOKAa — OOBEM TUTpPaHTa U
HAXOASIT KOHCYHVIO TOUKY TUTPOBAHUS MO MECTY IepeceuycHUs IMPSIMOTUHCHHBIX YYaCTKOB 00CHUX BETBEU
KPUBOMU.

MaccoBVyiO J0J110 BaHAAWS pacCUYUTHIBAIOT 110 7.1.

5 OmnpejejieHde BaHAAUS METOJAOM KYJOHOMETPHYECKOTO0 THTPOBAHUSA
(mpn maccosoii goJe ot 0,005 % no 0,25 %)

5.1 Cymnoctbh MeTo0/1a

MeTol KYJIOHOMETPUYECCKOro TUTPOBAHUS BaHAIUSI OCHOBAH Ha B3aMMOJICHUCTBUM BaHaaudg (V) C
3JICKTPOXUMUYECCKU IeHEepUPpOBAaHHBIMU MOHAMU XeJste3a (11). KoHeunyo Touky TUTpOBaAHUS YVCTAHABIUBA-
IOT aMIIePOMETPUYCCKU C ABYMS ITOJIIPU30BAHHBIMHY TJIATUHOBBIMU 3JIeKTpoJaMu. BiusgHue Boabdpama U
XpoMa VCTPaHsSIOT CBS3bIBAHMEM UX B KOMIUICKCE ¢ POCHOPHON KHUCITOTOU U YKCYCHOKUCIIBIM HaTpUeM
COOTBETCTBCHHO WJIU OTAEJICHHUEM OT BaHaausl.

5.2 Ammaparypa, peakTuBbl U PACTBOPbI

[ToreHnocTrar, padboTtaroluil B pexxuMe 3aJaHHOIo TOKA.

YcraHoBKa A1 aMIICPOMCTPUYCCKOTO THUTPOBAHHNS C ABYMS IMOJSIPU30BAHHBIMHU WHIMKATOPHBIMU
3JICKTPOIAMM.

PaBounii reHepaTopHbIi BOIb(MPAMOBBIN 31EKTPOA ILUIOIIAABIO BUAMMOI nmoepxHoctu 1,0—2.0 cm?;
BCTTOMOTATCIbHbBIN TUIATUHOBBIN 31eKTpoa mioianbio 0,5—1,0 cM?.

JloTycKaeTcss MCIIONb30BATh B KAUECTBE padOyero reHepaTOpPHOIo 3JCKTpoJa CTEKIIOYIJICPOAUCTBHIN
SICKTPOJL TIOIIA/bI0 oBepxHOCcTH 1,0—2,0 cMm?.

MuauxkaropHas cuctema: 1Ba OJUHAKOBBIX IUIATUHOBBIX 3JICKTPOAA TJIOLAABIO 1 CM
HaIMpsoKeH U, 00eCcIeyrBaIOILMM I10J1a4y HalpsDKeHU Ha 3J1eKTpoabl He MeHee 100 mB.

CexkyHaoMep.

BoashpaMm MeTamUuuecKUil A1 reHepaTOPHOTO 3yaeKTpoaa (4ucTora He MeHee 99 %).

KBaciipl XKe1e30aMMOHUITHBIC, PACTBOP MOJISIPHON KoHUeHTpauu 0,5 Moab/am’: 240 r xejie30aMMo-

2 C UCTOYHHHUKOM
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HUWHBIX KBAaclLOB pacTBOpsiioT B D00 c¢M’ BOIBI, OCTOPOXHO InpuauBaioT 100 cM® cepHOU KHUCIOTBI U
HATIPEBAIOT /10 MOJTHOTO PACTBOPCHUS cosieil. PacTBOP OXJIaXal0T, JOJAUMBAIOT BOMOM 10 | AM®, TIHATCIBHO
NepeMeIlBaT U QUIIBTPYIOT Yepes3 (DUIBTP CPeAHCH TIJIOTHOCTH.

Ammonuit-xkeneso (I1) ceprokucapiit (cosib Mopa) mo 'OCT 4208, pacTBop KOHUCHTpauuu 12 r/am?:
12 1 conu Mopa pactropsiioT B 400—500 cM’ BOIBI, OCTOPOXHO NPUAMBAIOT 50 CM’ CEepHOIl KUCIOTHI,
OXJTAXKJIAIOT, JOJUBAIOT BOJAOU 10 | AM®, mepeMelnvBaloT U (PUABTPYIOT uepe3 CyXoi (GUIbTp cpeaHeit
IJIOTHOCTH.

Kucnora cepuag nmo ['OCT 4204 vu [OCT 14262, pacTBOp ¢ MOJSIPHON KOHIICHTpAIlMell 3KBUBa-
nenTa 0,1 Mob/am”.

OcTtayibHbIC PEakTUBBI U pacTBOPHI 110 4.2 1 6.2.

5.3 IlpoBeneHue aHan3a

Hapecky cranu coriacHo taosuue 1 pactBopsaioT 1Mo 4.3 B 3aBUCUMOCTU OT XUMUYECCKOIO COCTABA
CTAJTH.

Taonumma |1

Maccosag nonas saHanusg, % Macca HaBecku ctanu, T Cuna reHepaTopHOTro TokKa, MA
Ot 0,005 no 0,02 BKUTIOU. 1—0.5 0,.5—1
Cs. 0,02 » 0,05 » 0,5—0.25 1—2.5
» 0.05 » 0.25 » 0,25—0.1 2.5—5

[Ipy MaccoBoil 10s1e XpoMa B CTalu CBbIlIe > % ero otaensior nmo 4.3.1 unu 4.3.2.

K pacrBopy, MOJyUYCHHOMY CIOCOOAMHU, VKa3aHHbIMU B 4.3, npuiuBatoT [—2 cM® pacTBopa COJM
Mopa.

ng crancit, 1erupOBAHHBIX XPOMOM, K MOJYVYCHHOMY PacTBOpY mpuiauBatoT 10 cM® pacTBopa ykeye-
HOKMCJIOTO HATPUS U BBUICPXKUBAIOT B TeUeHUE | 4.

CrakaH ¢ aHa/IM3UPYEeMbIM PACTBOPOM VYCTAHABIUWBAIOT HA MELIAJIKY, BKIIIOUAIOT IepeMcelliIUuBaHuUe,
npubasisioT 10 cM® xeme30aMMOHUITHBIX KBACIIOB, MO KAIUISIM MPUIMBAIOT PACTBOP MapraHIOBOKHUCIOTO
kKaus (25 r/aM°) 10 yCTOMYMBOI B TeueHUe | MUH pPO30BOIl okpacku pacTBopa. Yepes 1—2 MuH npudas-
JIGIOT 10 KAIUIIM PAcTBOP a3oTucrokuciaoro Harpus (20 r/am’) 1o MOJTHOTO MCUC3HOBCHUS PO30BOM
OKpacKM M HeMcAJIeHHO |—2 I MOYCBUHHBI.

B crakaH omnyckaioT reHepaTOPHbLIM U UHAUMKATOPHLBIC 3JICKTPOAbI, VCTAHABIUBAIOT HA UHIUKATOPHBLIC
3JICKTPOAbI HamnpsikeHue rogpusauuu S0—100 mB. B apyroil crakaH, 3armo/THeHHBIM CEPHOM KUCIIOTOU C
MOJISIPHOI KOHIIeHTpanueil skBuBatcHTa 0,1 MOJIB/IAM’, ONYCKAIOT BCIIOMOTATC/IbHBINA IMJIATHUHOBDIMA
3JICKTPOA U 3aMbIKAIOT LICIIb COJICBBIM MOCTUKOM, 3aITOJTHCHHBIM CEPHON KUCIOTON TOM XK€ KOHUCHTpPALIUU.

OTMeuaroT HAYaJIbHOE ITOJIOXKECHUEe UHIUKATOPpA U3MEPUTEIIBHOTO NMpHudopa, BKIIIOUEHHOTO B CUCTEMY
MHIUKALIUU KOHECUHOM TOYKU TUTpOBaHUA. OIHOBPEMCHHO BKIITHOUAIOT TeHEPATOPHBIU TOK U CEKYHIOMED.
DJIEKTPOINU3 BEAYT A0 TEX IMOP, IMTOKA WHIAUKATOP U3BMCPUTEIIBHOTO IpUOOpa HEe HAYHET OTKIIOHATHCS OT
MepBOHAYATIBHOTO TTOJTOXKCHUS. BBIKIII0OUAaloT reHepaTOpHbIM TOK, OAHOBPEMEHHO OCTAHAaBIWBAS CEKVHIO-
Mep, 3aIllMChIBAOT [TOKA3aHWS MHIMKATOPHOI'O TOKA U BpPEMEHH, BKJIIOYAIOT IeHepaTOPHbIM TOK U CCKYH-
nomMep 4—>5 pa3z Ha 3—10 ¢, Kaxbli pa3 3alucbiBas MmokKa3zaHUsl.

CTposIT rpauK 3aBUCUMOCTU UHAMKATOPHOI'O TOKA OT BpEeMCHU U HAXOAST BpeMs, COOTBETCTBYIOLIECE
KOHCYHOU TOYKE TUTPOBAHMUS, ITO MCCTY IepececucHUs MPSIMOJIMHENHBIX YYACTKOB 00CUX BETBCH KPUBO.

MaccoByio 10/110 BaHAAKUS pacCUYUTHIBAIOT 110 7.1.

6 Onpenesenne BaHaausg METOJaMM aMIlepOMETPHIECKOTO,
NOTEHIHOMETPHYECKOr0 WM BU3YaJbHOI0O THTPOBAHUS
(npu maccosoii goae ot 0,05 % no 10,0 %)

6.1 Cymnoctbs MeToa

MeTtoa ocHOBaH Ha OKMUCJIeHMM BaHaaudg (1V) MapraHuoBOKMCIBIM KajJlueM B KUCJIOW cpene U
TUTPOBAHUU BaHaAUs (V) paCTBOPOM CCPHOKUCIOro aMMoHuUs-xese3a (11). KoHeunyio Touky TUTpOBaAHUS
OIIPCACIISIIOT aMIICPOMETPUYCCKH, TTOTCHLIUOMCTPUYCCKU UJIU BU3VATBHO.

6.2 Anmaparypa, peaKTHBbI U PACTBOPDI

J1t100BIC YCTAHOBKHU, IIPUTOAHBIC OIS MOTCHUMOMCTPUUYCCKOTO UM aMIIepPOMECTPUYECKOTO TUTPO-
BaHUS BaHanus, o0ECIIeUYUBAIOIIUC 3aJaHHBIC MCTPOJIOTUYECCKHE XapaKTePUCTUKU TOYHOCTH OITpeacyic-
HUS BaHaausl.
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AMMOHUU HajacepHoOKUCIbIN o [OCT 20478.

Kanuir nupocepHokuciasid o 1 OCT 7172.

Kucinora dpropucropoaopoaHasg o OCT 10484,

Hatpuii yriaekucbiit 6e3soansiii mo T'OCT 83, pacTBOp MacCOBOUM KOHICHTPAUU 2 T/IM.

Kucnora peHWIaHTPAHUIOBAS, PACTBOP MACCOBOM KoHUeHTpaiuu 2 r/am>: 0,2 r (heHUIAHTPAHUIIO-
BOU KMCJIOTHI pacTBOpsitoT B 100 cM® ropsiuero pactopa yricKUCIOro HaTPUS.

OcTajbHbIC pecakKTUBLI U pacTBOPHI IO 4.2.

6.3 IlpoBenenue anain3sa

Hapecky cTasv, B 3aBUCMMOCTU OT MACCOBOM AOJMU BaHaaud (Taosuiua 2), rnoMmeliaroT B CcTakaH
BMeCTUMOCTBIO 400 cM® 1 pacTBOPSIOT ONHUM U3 HUXKCYKA3aHHBIX CITOCOOOB B 3aBUCUMOCTU OT XMMUUECC-
KOro COCTaBa CTaJIH.

Tadonumna 2

MaccoBag nojg saHanug, % Macca HaBeCcKu CTaiau, T

Ot 0,05 no 0.5 BKJIIOUY.
C. 0,5 » 1.0 »
» 1.0 » 20 »
» 2.0 » 10,0 »

R

e

e i )
— o U
L

[Tpu maccoBoil nosne xpoma McHee 3.0 % U OTCYTCTBUU BOJb(grpaMa K HaBecke npuiauBaioT 50 cm?
pacTBopa cepHoi KUCIOTHI (1:4) 1 HarpeBaloT 10 pacTBOpeHUs. K pacTtBOopy Temrieparypoud 50 "C nmpudaB-
JSIIOT HAACCPHOKMUCIIBIM AMMOHUIN MPUOIU3UTCIBHO 3 I' HA | I HABECKU 1O ITTOJYYCHUS ITPO3PAYHOro
pacTBopa. PacTBop MCIJICHHO HArpeBalOT A0 KUIMCHHUS W KUIITAT He McHee 10 MUH U1 pa3pyLICHUS
OCTATKAa HAJICEPHOKUCIOTO aMMOHMS, npuwiuBatoT 5—10 cMm® pacTBopa cepHokucioro xeiesa (11), 3arem
no6aBIgI0T BoAY 10 oobema 100 cm® u oxitaxnaior. [Ipu MaccoBoil nojie xpoma MeHee 3 % U OTCYTCTBUM
BOJIb(hpaMa MpoObl, HEPACTBOPUMBIC B CEPHON KUCIOTE, pacTBOPSIOT B 20 cM® COISIHON KUCTOThI U 20 cMm?
A30THOI KUCJIOTBI. 3aTeM JI00ABIIOT 15 ¢M” CepHOI KUCIOThI U PACTBOP BBIMIAPUBAIOT J10 BBIACICHUS MAPOR
CepPHOM KUCIIOTHI. ECIM IpU 3TOM OCTaACTCs KApOWAHBIUM OCTATOK, TO K ropsycMy pacTBOpPY NMPUOABISIOT
OCTOPOXKHO ITO KaIlJIIM a30THVYIO KMCJIOTY W BBIITAPUBAIOT PACTBOP A0 BBIICJICHUS MMTApoOB CEPHOU KUCIIOTHI,
OXJTAXKAAIOT, J00aBISIOT BOJbI 10 PACTBOPEHUS COJIEUM M pacTBOP BHOBB BBIITAPUBAIOT JI0 BLLICJICHUS ITapoOB
cepHoit kucsorbl. ColM pacTBOPSIOT B BOJIC, J00ARISIOT Boay 10 obbema 100 cm’. [Mpu ananuze craieii,
coAepKAlIUX OOJIBLIOC KOJIMUYECTBO KApOMUAO0OB, HEPACTBOPUMBIN OCTATOK (MUIBTPVIOT HA (DUIBLTP CpeaHeHd
[UIOTHOCTHU, COAepXKAallMi HEOObILIOE KOTUUCCTBO (PUIBTPOOYMAXKHON MAcCChl, cOOUpast pUIbLTPAT B CTAKAH
BMecTuMocThio 400 cm®. Ocanok Ha GpUIBTPE MPOMBIBAIOT 5—6 pa3 ropsucit Boioit. GUABTP € 0CAIKOM
MOMCLIAIOT B IUIATUHOBLIN TUTE/Ib, BBICYIIUBAIOT U 030I510T. OcaaoK npoxkajiupatoT rmpu 750 "C—s00 "C u
oxJtaxkaaoT. OcaaoK B TUIJIC CMAYMBAIOT 2—3 KaIUIIMU BOABI, ITPUOABIISIOT 2—3 KAIUIM CePHOU KUCIIOTHI
1 3—4 cm® pTopucToBONOPOIHON KUCTOThI. COaepKUMOEC TUTIS OCTOPOXKHO BBIMAPUBAIOT JIOCYXA U IPO-
kKasmupaloT nmpu 550 ‘C—600 °C. OcTtaToK B TUIJIE CIUIABJISIOT ¢ [—2 I MUPOCEePHOKUCIOTO Kanusd. Turenn
OXJTAX/IAIOT W CIUIAB BIICIAUMBAIOT pu HarpeBaHuu B 30—40 cm’® Boabl. [ToayyeHHBI pacTBOP MPUCO-
CAMHSIIOT K OCHOBHOMY (hwibTpy. K oxytaxacHHOMY pacTBOpY no6agrnsgiorT 5—10 cm® pacTBopa cepHOKUC-
poro xemne3a (I11). Ilpu ananuse craneit, comepxamiyx oosee 3 % xpoma M He coaepxXalllux Boabdpama, K
Hapecke mpuauBaioT 20—30 cM? CONMIHOI KUCTIOThI, PACTBOP HArpeBaioT, rnpudasngior 10—15 cM? a3oTHOIA
KHMCJIOTBI U ITPOAOJIKAIOT HarpesaTh 10 paCTBOPCHUS HABECKHU.

[Ipu maccoBoil nose Boab(ppama 0omee 3 % MmpoOBI pacTBOPSIIOT COOTBETCTBVIOILIMM CITOCOOOM B
3aBUCUMOCTH OT COAEpPXKaHUS xpoma ¢ jobasicHueM 10 cm® docdopHOoil KUCTOTHI MPU MOTCHIIMOMETPH -
YCCKOM W BU3YAILHOM TUTPOBAHUU U 5 CM°® MPU aMIICPOMETPUUECCKOM TUTPOBAHUMU.

J1oTTyCKAIOTCS APYyryue CIroco0bl paCTBOPEHUS HABCCOK, O0CCIICUUBAIOLIIME TTOJTHOE PA3JIOXKCHUE ITPOOLI
U HC TpeOVIOLLMEC BHECCHUS U3MCHCHUM B JaJIbHEHUILIKUE CTAAMU aHalu3a.

[Tpu maccoBoil joe XpoMa ooJsiee 7 % oTAensiioT XpoM OT BaHaaus, Kak yka3zaHo B 4.3.1 unu 4.3.2.

PacTtBop, nmosydeHHbI OAHUM U3 BbILICYKA3aHHBIX CITOCOOOB, MEepeHOCST B CTAKAH I TUTPOBAHU,
npubapsioT Boay 10 150 cM® U oxstaxaaioT 10 teMnepaTypsl He Boie 15 °C.

[Tpu MaccoBoil nosie XpoMa B cTau bosiee 3 % uepes 2 MUH npubapisgior 10 cM® pacTBOpa VKCYCHO-
KHCJIOrO HATPUS U BbIACPXKUBAIOT | 4.

K pacTBOpY ITpU NMOCTOSIHHOM TIepeMelIUBAHU Y ITPUOABIISIOT IT0 KaAIlJIIM pacTBOP MApPraHIIOBOKUCIIOTO
kKaaug (25 r/aM’) 10 ToSIBICHUS JICTKOM pO30BOM OKpacku, VCTOWYMBOW B TeueHue 2—3 MuH. Uepes
[—2 MUH NpUOABISIOT MO KAIUISIM PacTBOP a30TUCTOKUCI0r0 HaTpus (20 r/aM’) mpyu MHTECHCUBHOM Mepe-

6
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MCIIIMBAHUW PACTBOPA A0 MOJHOTO MCUC3HOBCHUS PO30BOIl OKPACKM U HEMEJICHHO mpubarigior 10 cm?
MOYCBHHBI. PacTBOp mnepeMeiuBaloT U 4epe3 3 MUH TUTPYIOT pacTBOPOM coi Mopa ¢ MOJISIpDHOU KOH-
neHTpanueil sxBuBaicHTa 0,01 MOJIb/AM®, YCTAHABIUBAY KOHCUHVIO TOUKY TUTPOBAHUS MOTCHIHUOMETPU-
yeckuM (B npucytctBuu 10 cm®  dochopHOl KUCIOThI) WM  aMIICPOMETPUUYCCKUM MCTOJAOM  Ha
COOTBETCTBYIOLICH YCTAHOBKE.

[Ipy BU3yaJbHOM OIIpeAe/IcCHUMMU KOHEYHOW TOYKM TUTPOBAHUS K PacTBOPY, IMOJATOTOBICHHOMY AJIS
TUTPOBAHUS, TPUOABIISTIOT 5—6 Karesb pacTBopa QeHUIIAHTPAHMUIIOBOI KUCIIOTH M TUTPVYIOT €TI0 PACTBOPOM
cosid Mopa ao nepexoaa BUIIHEBOU OKPACKU pPacTBOPA B KEJITO-3CJIICHVIO.

MaccoBy1o 10/110 BaHAAWS pacCYUTHIBAIOT 110 7.1.

7 O0padoTKa pe3ybTaToB

7.1 MaccoByto nomnto BaHaaus X, %, BBIMUCIISIOT IO (pOpMYJIaM:
- TIPYU OOBEMHOM aMIICPOMETPUYCCKOM, ITOTCHUMOMETPUYECCKOM UJIM BU3VAJIBHOM TUTPOBAHWUU

V1100
m

X= | (2)

rne ¥V — obbeM pacTBopa coii Mopa, COOTBETCTBYIOIIMI KOHCUHOM TOUKE TUTPOBAHUS, CM>;
T — maccoBasi KOHICHTpanus coiu Mopa, r/cm’ BaHalIus;
m — Macca HaBeCKU CTalu, T;

- TIPU KVJIOHOMETPUUYECKOM TUTPOBAHUU

K T1100
1

X _1 (3)

LA~ 0.0005280:
F _ _
F— yucno @apanes (F = 96500 Kn);
A — atroMHas Macca BaHaaud (A = 50,95 r);
71 — YUCJTIO JCKTPOHOB, VYACTBYIOIMX B BOCCTAHOBJICHUU BaHaaus (n = 1);
[ — cuma reHepaTOpHOTO TOKa, A;
{ — BpeMsI, COOTBETCTBYIONIEC KOHEUHON TOYKE TUTPOBAHUS, C;
m — Macca HaBECKU IIPOOLI, T.
7.2 HopMbI morpemiHocT U HOPMAaTHUBBI KOHTPOJIS MOTPEITHOCTU PE3VILTATOB U3MEPEHUS MAacCOBOM
OJIM BaHaJlusl IIpUBEACHBI B TaOULe 3.

rne K=

Tadbnuua 3 B ripoueHTax
Ipenenpuas HopmMmaTtus HopMaTtus HQ?MHTHB HopMaTtus
N OTICPATUBHOTO
MACCOBAS TOUS BAMALILS HOijeﬂl}-i{)C'Tb OIEepPaTUBHOTO OTICPATHUBHOTO KOHTPOJIS Onepam}mam
PE3YIbTATOB KOHTPOJIS KOHTPOJIS _, | KOHTPOJIS
aHaaunsa A CXONUMOCTH ¢ CXOIUMOCTH BOCEEE?;B(?HH“ TOYHOCTH 0
Ot 0,005 10 0,01 BrITIOU. 10,0024 0,0025 0,0031 0,0030 0,0016
Cgs. 0,01 » 0,02 » 0,004 0,004 0,004 0,004 0,002
» 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 » 0,017 0,018 0,021 0,021 0,011
» 0.2 » 0.5 » 0,026 0,028 0,034 0,033 0,017
» 0.5 » 1.0 » 0,04 0,04 0,05 0,05 0,02
» 1.0 » 2,0 » 0,05 0,06 0,07 0,07 0,03
» 2,0 » 5 » 0,08 0,09 0,11 0,10 0,05
» D » 10 » 0,12 0,12 0,15 0,15 0,08

HopMaruBbl OoriepaTUBHOTO KOHTPOJISI CXOAUMOCTH, BOCIIPOU3BOJIUMOCTU U TOYHOCTHU pPaCCYUTAHbI
MpU JOBepUTEIIbHOU BepossTHOCTHU P = 0,9)5.

AJITOPUTMBI OTEepPaTUBHOTIO KOHTPOJIS ITOTPEIIHOCTU U3MEPEHUU U TMEePUOJIUYHOCTD €0 IPOBEJIC-
Hug — mo [ OCT 28473.
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[TPUJIOXKEHWUE A
(0bs13aTeIbHOEC )

Cranp n uyryn. Onpenenenue coaepKaHus BaHaIu.
Cnekrpodoromerpunuecknii Mmetol ¢ N-bPI'A (MCO 4942:1988)

A.1 Ha3znagenue m 00JacTh NpUMEHEeHN

Hacrosiinii crangapt ycTaHaBIUBACT cneKTpo(bOTOM'e-Tqu'eCK'H1"!51 MeTon orpeaeacHusa BaHaaus ¢ N-bOT'A
(N-0enzomngenunruapokcusaMuom |C¢H;CON(OH)CsH<]) B cTanu u uyryne.
MeToa nMpuMeHSIOT IS ONpedeJeHUs CoAep KaHMs BaHaaAusl B MHTEpBajie MaccoBbIX d0jei oT 0,005 % no 0,5 %.

A.2 HopmaTtuBHbIC CCHLIKH

B HacTrosiieM MpUIOKEHWH HMCIIOIb30BaHbl CCBUJIKM Ha CHAEAVIONINE CTAaHIAPTHI:

[OCT 1770—74 llocyna mepHast jgaboparopHas crekjsgHHas. LuiuHapbl, MEH3YpPKU, KOJIOBbI, TPOOUDPKU.
OO0111Me TEXHUYECKUE YCITOBUS

[OCT 7565—81 (MCO 377-2—89) YyryH, ctasb U criaBsl. MeTo1 oTOOpa rpod s ornpeacyicHUsI XUMUYec-
KOTro cocCTaBa

[OCT 29169—91 (MCO 648—77) Ilocyna nadboparopHas crexkiasgHHad. [1urneTku ¢ oaHOH MEeTKOH

[OCT 29251—91 (MCO 385-1—84) llocyna nabopatopHas crekiigHHasl. bropetku. Yacts 1. Obduine tpedoBaHus

A.3 CymHocTh MeTOnA

MeToa OCHOBAH Ha pacTBOPEHMHU HABECKM B KUCJA0TaX. BiausiHUe XKene3a yeTpaHaoT Jo0aBieHeM opTodochop-
HOI KUCJOTHI K A TUKBOTHONM 4acTU pacTBopa. lobaBieHueM repMaHraHaTta Kajaus OKUCISIOT BaHAAWN 10 MSITUBAJICHT-
HOTO COCTOSITHUS.

CeJIEKTUBHO BOCCTAHABJAMBAIOT U30BITOK IepMaHraHara Kajausi HUTPUTOM HATPUsl B MPUCYTCTBUHM KapbamMuaa,
no0aBasgioT N-bMI'A U XT0pUCTOBOIOPOAHYIO KUCIOTY 151 00pa30BaHUS KOMILIEKCA, JAlee 3KCTPArupyroT KOMILIEKC
B TPUXJIOPMETAH.

CIrieKTpoMeTPHUUYECKOE U3MEpEeHUE abcoOpOLIMU TTPOBOISIT IIPHU IAJHUHE BOJHBI A = 53D HM.

A.4 PeakTuBbI U paCTBOPLI

B xone ananusa, eciy HET APYIrUX VKA3aHUI, UCIIOJb3YIOT PEAKTUBBLI YCTAHOBJACHHON aHATIMUTUUYECKON CTEICHU
YUCTOTBI, AUCTUJUIMPOBAHHYIO BOJAY WU BOLY JKBHBdJ’IﬁHTHOH YUCTOTHI.

A.é‘-.l Kucnora xinmopucropogopoaHas, p = 1,19 r/CM

A.4.2 Kuciora xs10puUCTOBOAOPOHAS, P = 'j 19 F/CM pasodapiieHHas 4:1.

A.4.3 Kuciaora aszornag, p = 1,40 r/em”.

A.4.4 Kucnota xynopHas, p = 1,67 r/CM3

A.4.5> Kuciora opm(poupopﬁdﬂ, p=1,71 F/CM

A.4.6 Kuciaorta oprodocdopHas, p = _.,71 I‘/CM3 , paszbasieHHas 1:1.

A.4.7 CMmech XJIOPUCTOBOAOPOIHON U a30THOM KHCIOT.

CMENIUBAIOT TPU 00BbEMA XJIOPUCTOBOJOPOAHON KUCTOTHI (A.4.1) ¢ otHUM 00BbEMOM a30THOM KHUCIOTHI (A.4.3).
[ OTOBAT CBEXKYIO CMECH [0 Mepe HEODXOAMMOCTH.

A.4.8 llepokcua Bogopoaa, pactsop 300 I"‘/lIM

A.4.9 Harpug HUTpUT, pacTBOp 3 I"‘/IIM3

A.4.10 Kapbamua, pactsop 250 I"‘/HM

A.4.11 Harpug tpunonudocdar (Nas P3010) pactBop 100 I‘/HM

A.4.12 Kanug nepMaHrasar, pactsop 3 I‘/IIM

A.4.13 TpuxnmopmeraH (xJa10podopm).

A.4.14 N-bDI'A, pacTBop B TpUuxjIopMeTate 2,5 I"‘/IIM

PacrBopstor 0,25 r N-0DeH3ou ﬂcbeHHﬂFHﬂpOKcnﬂdMMHd |CcHsCON(OH)C¢Hs] B 100 cM> TPUXJIOPMETAaHa
(A.4.13). Ucrmonb3yloT CBeXKEIIPUTOTOBIEHHBIN pacTBOP WU IOTOBLIM PACTBOP XPAHST B IMOCYAEC U3 TEMHOIO CTEKJIA.

A.4.15 Keneszo, pactBop 10 1"‘/1;M3 .

B3BerinBaioT ¢ TOYUHOCTBIO A0 1 Mr 5,0 r 4yucTOro xejesa, CBOOOIHOroO OT BaHAAWUs WM C WU3BECTHBIM I10
BO3MOKHOCTU HaAM0OJIee HU3KUM cojaepxaHueM BaHaaus. [lomerialror B cTakaH BMECTUMOCTBEIO 00 M, HAKPBIBAIOT
ero YACOBBIM CTEKJIOM M 106aBmstior 100 cM”® cMecH KHUCIOT (A.4.7). Ilocie OypHOro BBIACIECHUS TTAPOB OCTOPOXKHO
HarpeBaroT J0 ITOJHOTO PACTBOPEHMS XKeJlesa.

Jo6Gasnsor 100 cm? XJIOPHOU KUCJIOTHL (A.4.4) 1 yBeJIMUYUBAIOT TEMIIEpaTypy HarpeBaHus 10 TeX MMOp, I10Ka HeE
HauyHeTCs (pyKTyaluust 6ejIbIX MapoB XJIOPHONW KMUCIOTHl B cTakaHe. [IpogoskaioT BeIlTapuBaHKE €ILe OKOJIO 3 MHH.

3ateM COIepXXKMMOE CTakaHa oxJlaxKaaroT, 100asistoT 100 cM? ropsiyeii BOAbl U BCTPSIXMBAIOT O PACTBOPCHMUS
cojiei. 1o0aBasiloT HECKOJIBKO Karieab repokcuga sogopona (A.4.8), HarpeBaloT MOCTEIECHHO 10 KUTIEHUS WU P00 -
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JKAIOT KUITATUTB OKOJIO 2 MUH. OXJ1aXKa10T, MEePEHOCST B MEPHYIO KOJIOY BMECTUMOCTBIO 500 cM” , pa30aBIgIOT 10 METKHU
BOJIOM U MepeMEIlnBAaloT.

A.4.16 CranaapTHbIC pacTBOPLI BaHAIUA.

A.4.16.1 Banaauii, ocHoBHOH pacTBop 1,0 I"‘/HM3 . BBICYILIMBAIOT HECKOJBKO I'paMMOB MeTaBaHagaTa aMMOHUS
(NH4VO3) B cymininbHOM 1mikagy rpu 100 "C—105 °C (cMm. nmpumeyanue) He MeHee | 4 U OXJTaXAaloT A0 KOMHATHOM
TeMIiepaTypbl B 3KcUKaTope. B3BelInBaloT ¢ TOUHOCTBIO A0 1 MT 2,296 r BbICYILIEHHOTO ITPOAYKTA, IMTOMEIIAIOT B CTaKaH
BMECTUMOCTBIO 600 CM'3, noGassior 400 cm? ropsiyeii BOJbl U OCTOPOKHO KUIISITAT 10 IMOJHOI0 pacTBOpeHUs. OXy1axkK-
AT, TEPEHOCAT B MEPHYIO KOJIOY BMeCTUMOCTBIO 1000 CM'3, pa30aBsIIOT 10 METKH BOJOH U IepeMelinBaiorT. | cM>
3TOrO pacTBOpa COAECPKUT 1 MT BaHagusl.

[ TpumMmeuvuanue— Ilpu temreparype BbicyliMBaHUY cBbIlie 110 "C BO3MOXKHO pasioXeHUE MeTaBaHazaTa
aMMOHUS. B CBS3M ¢ 3TUM cieayeT Moaacp:KMBaTh YKa3zaHHYIO TeMIieparypy.

A.4.16.2 Baunanuii, crangapTHBINU pacTBop 50 M‘I‘/HM'3: OTOUPAIOT D CM> OCHOBHOTO pacTtBopa (A.4.16.1) B MepHVIO

KOJ0Y BMeCTUMOCTBIO 100 cM? , Pa30aBJIgIOT 1O METKU BOJOU M nepeMerinpator. | CM® HTOTO pacTBOpa COACPKUT S0 MKT
BaHaIUS.

A.5 Annapartypa

OOBIYHOE JlJadopaTopHOE 0DOPYIOBAHME.
CrieKTpoMeTp.
Bca mepHad rocyna nopkHa coorBercrBoBath [ OCT 29251, TOCT 29169 unu 1'OCT 1770.

A.6 OTOOp mpod
OToop npod — 1o 'OCT 7565.
A.7 MeTtoanka nposeaeHusi aHAJIN3A

Bammanne. [lapbl XJTOpHOI KUCIOTHI B3pBIBOOITACHBI B MPUCYTCTBUM aMMMakKa, IapoB a30TUCTONM KUCIOTHI WU
JHO0BIX OpraHUYECKUX MaTepPHAaJIOB.

A.7.1 Hasecka

B 3aBucHUMOCTH OT IipearnojaraeMoil MacCOBOUW JOJM BaHAAUsl HABECKY B3BEIIMBAIOT C TOUHOCTBIO 10 | MT.

[Ipu macce HaBeCKU TMPUOTIHN3UTEIBHO:

1,0 r coaepxanue Banaaus — ot 0,005 % no 0,10 %;
0,50 r » » » 0,10 % » 0,20 %:
0,20 r » » » 0,20 % » 0,50 %.

A.7.2 KOHTPOJIBHBIA ONBIT

[IpoBOASAIT KOHTPOJIBHBIN OIBLIT MAPALICIBHO € OMNPEACICHUEM 10 TOM XK€ CaMOW METOIMKE, UCIOJb3YS TE XKE
KOJTMUECTBA BCEX PEAKTHBOB, KaK ykazaHo B A.7.3.2 1 A.7.3.3, HO 3aMeH4$ UCIIBITYEMbBIH pacTBOP PACTBOPOM Kejesa
(A.4.15).

A.7.3 1lposenenune aHamsa

A.7.3.1 llpuroroBieHue UCIIBITYEMOI'0 pacTBOpa

[Tomeraotr HaBecky (A.7.1) B cTakaH BMECTUMOCTBIO 250 CM”, HAKPBIBAIOT CTAKAH YAaCOBBLIM CTEKJIOM U J00aB-
nsor 20—30 cM® cMecH KUCJIOT (A.4.7). llocine OypHOro BBLIACJICHUS Ta30B OCTOPOXKHO HArpeBalOT 0 I10JHOTO
pacTBOpeHU 11pooOsl. lodasisior 15—20 cm? XJIOPHOU KUCTOTHI (A.4.4), TTOBLILLAIOT TeMIIEpATYypy HArpeBaHUs 10 TeX
rop, MoKa Oejble Mapbl XJIOPHOU KHCJIOTHI HE 3allOJIHAT CTaKaH, W IMPOJOIXKAIOT B TeUeHHME 3 MHH BbIITapUBAHHE.
OxJaKaaT, 100aBagi0T oKo1o 30 cM” ropsueil BOAbI, BCTPAXUBAIOT 0 PACTBOPEHUS CcoJiei. 1o0aBiagioT rnepokcui
BoaOpoaa (A.4.8) 1Mo KarvisiM 40 BOCCTAHOBJICHHS XpoMa, IOCTEIIEHHO HarpeBaloT A0 KUIEeHHWS U BbLASPKMUBAIOT IIPU
TeMIieparype KurieHusT 1—2 MUH 19 pasjloxXKeHUsT M30bITKA Iepokcuga Boaopozaa. llocae oxmaxkaeHUs1 pacTBOD
DUIBTPYIOT Uepe3 OYMaXKHBIM DUIBTP CpeJHEl TUIOTHOCTU U coOUMparoT PUIbTpaT B MEPHYIO KOJIOY BMECTUMOCTBIO
100 CM'3, [MPOMBIBas (PUJIBTP HECKOJBKO pa3 TEIUIONH BOAON. Pa30aBiasioT BOJOWH 10 METKHU U IepeMeIliuBaloT.

A.7.3.2 OkucjieHue BaHaaUs

[Tomerator 25,0 cM” HUCIibITYeMOro pacrsopa (A.7.3.1) B neJUTEIBHYIO BOPOHKY BMECTUMOCTBIO 125 e, Jlo-
oaBdgOT 2,0 CM? oprodocdopHoi kucaoTsl (A4.6) 1 5.0 cM> BOIBI U BCTPSIXUBAIOT BOPOHKY BpalliaTeIbHBIM JIBUZKE-
HueM. Hdobapastor 0,8 cM” pacTBoOpa rnepMaHraHara kajaus (A.4.12), BCTpIXUBAIOT TAKHUM K€ CITOCOOOM M OCTABJISIOT
Ha 4 MuH. JoOaBiasgioT 5,0 cMm? pactBopa Kapoamuzaa (A.4.10) 1 3areM J00aBISIOT 10 KaILISIM IIPpU IepeMelliMBaHUHN
BpaliaTrejabHbIM ABUzKeHHUEM 1,0 M pactBopa HUTpuTa Hatpus (A.4.9). Beiaepxkusaror 1 MUH.

A.7.3.3 DKCTpakuusl

Hodasistror 25,0 cM> XJIOPUCTOBOIOPOAHON KUCAOTHI (A4.2) u 10 cM” pactBopa N-bDI' A B TpuxiopmeTaHe
(A.4.14) B 1eJIUTEJIBHYIO BOPOHKY U BCTPAXUBAIOT (pa3bl B TeueHUe 45 ¢. l1locie Toro, Kak cjaou pasaeisiTcs, MPOCYILN-
BAIOT OpraHUYeCKyi0 da3zy, puibTpysd ee uepes QUWIbTPOBAIbHYIO OyMary, MOMEUIEHHYIO B OOBLIYHYIO BOPOHKY, WU
yepes XJIOTKOBBIM aJACOPOSHT (BATy), IMMOMEIIEHHBINM B CTBOJI ACJAUTEIBHON BOPOHKH, B CYXYIO MEPHVYIO KOJIOY BMECTH-
MOCTBIO 50 cM”. Boauyio ¢asy coxpaustor. lodasasgior 10,0 cM” tpuxitopMeTaHa (A.4.13) x BogHON (hase, ocTaBLLIeHCs
B IE€TUTEJIBHON BOPOHKE, U CHOBA BCTPAXUBAIOT B TeueHUe 30 ¢. [1atoT ¢j10g9M pa3aeUThCI U COSANHSIIOT OPraHMYECKYIO
(pba3y ¢ OCHOBHBIM 3KCTPAKTOM, pa30aBisiiOT 10 METKU TpUXJI0opMeTaHOM (A.4.13) u riepeMeIiuBaloT (CM. IpUMeyaHue).
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[IlpumMeyanue — KenareJbHO cO3JaBaTh OAMHAKOBBIE VCJIOBUS IS UCIIBITYEMOTIO M KAJIUOPOBOYHBIX pac-
TBOPOB, MPOBOAS KaXIbIl pacTBOP OJUH 34 APYrUM uUepe3 BCe CTaJWU aHalu3a OT OKUCJIeHWS BaHaauda (A.7.3.2) 1o
skeTpakuuu (A.7.3.3), nsderast pa3BUTHUSA OKPACKU JIsI TPYIIILL PpACTBOPOB M BBITIONHSS KaKAVIO TMpPOLEAypy 0e3
3aJICPIKKU, €CJIU HE OTOBOPEHBI APYTrHe YCIOBUSI.

A.7.3.4 CrekrpooToMeTpHUECKOE U3MEPEHHE

[TpoBOISIT CIIEKTPOMDOTOMETPUUECKOE UBMEPEHUE HCIBITYEMOI'O pacTBopa IpU JJIUHE BOJHBI OKOJIO 335 HM B
KIOBETEe AJIMHON ONTHUYeCcKOro cjos 1 cMm (A.D) rocie rnpuBeacHUs a0COPOUMU K HYJIIO OTHOCUTEIBHO TPUXJIOPMETaHa
(A.4.13).

A.7.4 KanuOpoBOUYHBIN rpadUK

A.7.4.1 llpurortoBieHue KaauOpPOBOYHBIX PACTBOPOB

[Tomeniaror o 25,0 CM® ATMKBOTHBIX YACTEN pacTBopa xKeJjesa (A.4.15) B gesiureibHbIE BOPOHKH BMECTUMOCTBIO
125 cm?. J100aBIAI0OT COOTBETCTBYIONIME OOBbEMBI CTaHAAPTHOrO pacTBopa BaHaaus (A.4.16.2) U BoJbl B COOTBETCTBUH
¢ Tabnuuei A.l, BCTpsIXMBAIOT BOPOHKY BpaliarejbHbIM ABUXKeHUEM 110 A.7.3.2 1 A.7.3.3, HO 6e3 n10obaBieHUs S cM
BOABI, Kak B A.7.3.2.

Taonuuna A.l

O0BeM CTAaHAAPTHOTO PacTBOpPa | 3 COOTBETCTRYIONIAS KOHICHTPAIIUS
BAdHAOM, Chf13 ObBeM BOABL, CM BdHAOM?A, MKI“/ CM3

0*) 5,0 0

0.5 4,5 0.5
1,0 4,0 1,0
2.0 3,0 2.0
4.0 1,0 4,0
5,0 0 5,0

*) PacTBOD [UIST TIPOBEACHUST KOHTPOJIBHOTO OMbITA (HYJIEBOIH PacTBOD).

A.7.4.2 CriektpooToOMETPHUECKHUE U3MEPECHMS

BBIMOMHSIOT CrieKTPpOPOTOMETPHUUCCKUE U3MEPEHUS 11 KaXKIOro pacTBopa MpH JUIMHE BOJHBI OKOJIO 535 HM
[1OCJIE YCTAHOBJIICHUY CIIEKTPOPOTOMETPA HA HYJIEBYIO A0COPOLMIO OTHOCUTEIBHO HYJIEBOTO pacTBOPA KAJUOPOBOUYHOIO
rpacduka.

A.7.4.3 lloctpoeHue KamudopoBOYHOro rpadpuka

CTposT KATUOpOBOUYHBIM I'paduK, OTKIAAbIBAs 3HAUYCHUS a0COPOL MU OTHOCHUTEILHO KOHLEHTpAllui BaHAAUS B
U3MEPSIEMBIX PACTBOpAax, BbIPAXKEHHBIX B MUKpOrpaMMax Ha KyOMUYECKUN CAHTUMETD.

A.8 Onpeneienne pe3yibTaTOB

A.8.1 O0padoTKa pe3yabTATOB
MaccoByto nojto BaHaaud V, %, BelyHUCagioT 1o opmyie

1 W W C 1 100 50 C

V= (PVi—PV('))*W*Ti*E* 100+E=(pyl—pyﬂ)* 65w 100+E:

L (A.1)
=Py, =Py) 35,

[AC le — KOHUOCHTPAU MW BaHAAKWA B OKPALHICHHOM MCIIBITYCMOM DACTBOPC, M"K'I“/CMS;

pVﬂ — KOHUOCHTPpAU MW BaHAOAWA B DACTBOPDC XOJA0OCTOIrO OIIBITA, MKI‘/CMS;

Vy — 00BEM HUCIIBLITYEMOTIO pacTBOPA, CM'3;

Vi — 00BbEM ATUKBOTHOM YACTH pacTBOpPA, CM
Vi — 00bEM OKPAILICHHOIO HUCIIBITYEMOI'O pacTBOpa, CM
m — MAacca HABECKU, T;

(' — mMaccoBag 1o BaHAIUs B JKeJe3e, UCTIONb3YEMOM JUIS TIPOBEACHUS KOHTPOJIBLHOIO OIbITa U KATUOPOBKU, %.

3.
” 3.

A.9 1IpoToKoJa ncnbITaAHUS

[ IpOTOKOM UCTIBITAHUS JOKEH COAEPXKATD:

- BCIO MH@OpPMALIUIO O JJadOpaTOPHMU U JaHHbIE aHAIM3a;

- HMCIIOJIb30BAHHBIN METO/ CO CCBUJIKOM HAa HACTOSIUWUN CTaHIapT:

- pesyabTaTel 1 HopMy 00pa3LOB;

- QoIepaliuy, He MPeayCMOTPEHHBIE B HACTOSNIEM CTAaHAAPTE WK JII0ObLIEe Heo0a3aTe IbHbIC Orepaliii, KOTOphIE
MOTYT TIOBJIUATH HAa PE3YJIbTAThl aHaIM3A.
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[TPUJTOXEHWE b
(0bs13aTEeIBHOC )

Cranb u uyryH. OnpenesieHue coaepxaHus BaHaIusl.
Metoa miiamMeHHo# aToMHO-a0copOonnonHoi cnekrpomerpu (MCO 9647:1989)

b.1 Ha3znagenme nm o0JacTh NpuMeHeHns

Hactoauinii cravngapT ycTaHaBIUBACT IJIAMEHHBIM aTOMHO-a0COPOLIMOHHBINA CIIEKTPOMETPUYECKUI METOH OIl-
peaeseHUS BaHAIWs B CTAJIU U UYIYHE.

MeToa npUMeHUM 1S oIpeacieHusa MaccoBoi noau BaHaaus ot 0,005 % no 1.0 % ripu ycioBUHM, YTO Macca
BOJIb(ppaMa B HaBecKe He ripesbitiaeT 10 Mr u/miamM macca TMTaHa — He 00Jiee D MT.

b.2 HopmatuBHbie¢ CCBHLIKH

B HacTosieM MpUIoXKEeHWHU HUCII0JIb30BAaHbl CChIJIKHM Ha CIACAVIOUIUE CTAaHAAPTHI:

[OCT 1770—74 Illocyna MmepHasg, naboparopHas crekiasgHHas. LWmuHapbl, MEH3ypKHU, KOJOBI, MPOOUPKH.
OO0111Me TEXHUYECKUE YCITOBUS

[OCT 7565—81 (MCO 377-2—89) YyryH, cTtanb U cruiaBsl. MeTon oTdoopa npod i onpeacjeHUI XUMHUUYeC-
KO0 cOocCTaBa

[OCT 29169—91 (MCO 648—77) Ilocyna naboparopHas crekiasgHHad. [1UrneTku ¢ ooHOH METKOU

[OCT 29251—-91 (UCO 385-1—84) llocyna nadoparopHas crekiisiHHasg. broperku. Yacrs 1. O01ue tpedoBaHus

b.3 Cymnocts MeTOaa

MeToJ1 OCHOBaH Ha PAacTBOPEHUM HABECKU IPOOLI B XJIOPUCTOBOAOPOJHONM, a30THOW M XJOPHONM KHCJIOTAaX,
n100aBJEHUM pacTBOpa aJIOMHMHHSA B KayeCTBE CIIEKTPOXUMUUYECKOTO Oydepa, paclbUIEeHHMUM pacTBOpa B IJIaMEHH
OUHUTPOOKCHUA-ALICTUIEH, CIIEKTPOMETPUUECKOM M3MEPEHHUM 3HAUCHUS TOTJIOIICHUS W3JIYUCHUS JIAMIIbI C TTOJBIM
KAaToJA0M CBOOOJHBIMU aTOMaM¥M Ha BaHaJWN MpPH IJIHUHE BOJHBI 318,4 HM.

b.4 PeakTuBbl U pacTBOpPLI

Eciy HeT Apyrux vyKaszaHWUi, UCITOJAb3VIOT PEAKTUBBI YCTAHOBJICHHONW aHATUTUUYECKON CTEIeHU YUCTOTBI, JUCTUII-
JIUPOBAHHVIO BOJAY WJIHW BOAY 3KBUBAJTCHTHOW YHUCTOTHI.

b.4.1 Yucroe xene3o, conepxaiee MeHee 0,0005 % sanaaus.

b.4.2 Kucaora xiiopucroBogopoaHasd, p = 1,19 I"‘/CM’S.

b.4.3 Kucnora aszotrnad, p = 1,40 r/cm”.

b.4.4 Kuciora xiopHas, p = 1,67 I‘/CM’B.

b.4.5 Kucnora xiopucrosogopoaHas, p = 1,19 r/CM'3 , pazoapieHHas 1:50.

b.4.6 AnmoMHUHHHA, pacTBOp 20 I‘/,IIM3 . pactBOpsitoT 90 r 6-BoaHoro xinopuaa amomMuHus (AlCl;-6 H,O) B 300 cm?
BOJbI M JI0OGABISIOT 5 CM? XJIOPUCTOBOAOPOAHOU KUCIOTHL (b.4.2), pa3daBiasior Bojgon 10 500 cM® U repeMerBalor.

b.4.7 Bananuii, cTaHZapTHBIEC PACTBOPHI.

b.4.7.1 OcHoBHOl pacTBOp 2,0 I"‘/,HM'3 BaHAIMS

b.4.7.1.1 IlpurorosieHue cTaHAZAPTHOTO PACTBOPA U3 METATUUECKOr0O BaHAAUM: Maccy HaBecKu 1ipoosl 1,000 r,
B3ATYIO ¢ TOYHOCTBIO 10 0,001 r U3 BhICOKOYUCTOrO BaHaausa (Yyuctoroi > 99.9 %), pactBopsaioT B 30 cM” LHAPCKOU
BOJIKU |CMEILHMBAIOT 3 00beMa XJTOPHUCTOBOAOPOAHON KMUCIIOTHI (b.4.2) ¢ 1 oobeMom azoTHOU K1ciaoTHl (b.4.3)]. PacTBop
BBITTAPUBAIOT TOUYTHU J0OCyXa U H00aBistoT 20 cMm? XJIOPUCTOBOIOPOJAHON KUCaA0Thl (b.4.2). PactBOop oxiaxkaaroT U
MEePEHOCST KOJUYECTBEHHO B MEPHVIO KOJIOY BMECTUMOCTBIO S00 CM'3, pa30aBJIIIOT 10 METKU BOJAOH M IIepeMElINBAlOT.

| cM” 5TOTO pacTBopa coaepzKuT 2,0 Mr BaHaIus.

b.4.7.1.2 IlpuroroBieHue pacrBopa MeTaBaHazata aMMOHMS:

Heckonbko rpamMmMoB MetaBaHagata amMmMoHud (NH;VO4) (yucroroir > 99,9 %) BeICYHIMBAIOT B CYLIMJIBHOM
mikadgy rnpu 100 "C—105 "C (cM. mpuMedaHne) He MeHee | 4 M oxJmakaaloT 10 KOMHATHOM TeMIIepaTypbl B 9KCHUKATOPE.
HaBecky 2,296 © BBICYILIEHHOTO TPOJAYKTA IMTOMEILAIOT B CTAKaH BMECTUMOCTBIO 600 CM’S,, noGassor 400 cm” ropsgauei
BOJABLI U PACTBOPSIOT TPHU CJIA00OM KUIIeHHH. OXJ1aXIAlT U IEPEHOCIAT B MEPHVYIO KOJOY BMECTUMOCTBHIO 500 cM? _ﬁ
pa3daBJIgIOT 10 METKU BOAOU U TepeMeILIUBAIOT.

1 cM” 5TOTO pacTBopa coaep:KuT 2,0 Mr BaHaausl.

[IpumMmevanue — Ilpu Ttemneparype BbIcylIMBaHKA cBbIlIe 110 "C MOXKeT MPOU30HUTU pa3iloKeHHEe MeTaBa-
HagaTa aMMOHUs. ClieayeT CTPOTro BBIACPXKMBATH YKA3aHHYIO TEMIIEpATyPy BBICYILIMBAHMSIL.

b.4.7.2 CrangaptHblii pactBop 0,08 I‘/ﬂM3

[Tomermator 10 cM” ocHOBHOro pacrsopa (b.4.7.1) B MepHYIO KOJ0Y BMECTUMOCTBIO 250 cM”. PaszdaBisiior 10

METKU BOAOM M IMepeMeIlnBatoT. | oTOBSIT CTAaHAAPTHBINM PACTBOP HEIIOCPEACTBEHHO Ieped NMPUMEHEHHEM.
1 cM” 5TOTO pacTBopa coaepxuT 0,08 Mr BaHaausl.
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b.5 Annapartypa

Bca MepHasg crexkigHHag rocyaa AokKHa ObITh Kinacca A B coorBercTBMU ¢ [OCT 29251, TOCT 29169,
[OCT 1770.

QO0bIYHOE JJadopaTopHOE 00OpPYAOBAHNUE U 00OpyAOBaHUE, YKazaHHOEe B b.D.1.

b.5.1 ATOMHO-a0COPOLMOHHBIN CIIEKTPOMETD.

Jlamria ¢ nmoJibIM BaHAAMEBBIM KATOAOM; 1151 00pa30BaHUS CTOMKOIO SICHOrO KpAaCcHOTrO IUIAMEHU HCIIOJIb3YIOTCS
JOCTATOYHO YUCTBbIE AUHUTPOOKCU U alETWICH, CBOOOJAHLIE OT BOJbI, Macja U BaHAIU4I.

[ [puMeHSIeMbIiA AaTOMHO-a0COPOLMOHHBIN CITEKTPOMETP AOJKEH IMOCIAEC ONTUMHU3alMU pexXrumMa padoTtsl 110 b.7.3.4
UMETh TIpede YYBCTBUTEJILHOCTH U XapaKTePUCTUUYECKYIO KOHUeHTpaluuio (b.>.1.4), COOTBEeTCTBYIOIINE 3HAYECHUIM,
OrpeaeICcHHBIM M3rOTOBUTEJIEM IIpHUOOpa, U KpUTEpUSIM TOYHOCTU 1o b.D.1—b.>.1.3.

b.5.1.1 MunumansHasa ToyHocTts (B.1, npuioxeHue B)

BeryucagoTr ctTaHaapTHoOE OTKIOHEeHUEe 10 3HaUueHU abcopOlU HauboJIee KOHUSHTPUPOBAHHOTO IPpaayupoOBOU-
HOro pactBopa. CtargapTHOE OTKJIOHEHHWE He JOJIKHO rnpeBbliiaTh 1,0 % cpenHeil abcopOLMH.

Boruucasitior ctaHgaptHoe oTkiIoHeHHe 10 3HaueHHM abcopOlMU HAMMeHee KOHLUEHTPUPOBAHHOTO IpalyupOBOY-
HOro pacTBopa (MCKJIo4Yas HyJAeBOW pacTBop). CTaHIapTHOE OTKJIOHEHME He JOJKHO IpeBblliath 0,5 % cpensero
3HAUCHUS abcopOLMM HAU0O0JIee KOHLUCHTPUPOBAHHOIO I'paIlyUpOBOUHOIO pacTBOpA.

b.5.1.2 Ilpenen obHapyxenusa (B.2, npuinoxeHue B)

[Ipenen oOHapyKeHUS BBIYUCASIOT KaK VABOCHHOE CTaHIapTHOE OTKIIOHeHHe 10 3HaueHH abcopOLiMU pacTBOpA,
COIAEepPXKAalIEro COOTBETCTBYIOILMKM BJIEMEHT € BBIOPDAHHBIM YPOBHEM KOHLEHTpALIUK, JAIOUIUM a0COPOLMIO UYTh BbILIE,
yeM HyJeBON pactBop. llpenen obHapyXKeHUs BaHaAWsg B MaTpulie, MOJOOHOU KOHEUHOMY UCIIBITYEMOMY DPACTBOPY
HaBECKHU IMpoObI, JOJXKEH ObITH MeHee 0,3 M"KI"‘/HMS BAHAU S,

b.5.1.3 JluHeltHOCTB rpaayupoBoUYHOro rpadgpuka (B.3, npunoxeHue B)

HaxkJiion rpagynpoBodyHoro rpaduka ais BepxHux 20 % KoHUeHTpAaUMOHHON 00JacTH (BbIpaKeHHBIN KaK U3Me-
HeHUE B ad0COpOLMM) He NOIKEH ObITh MeHee 0,7 3HauYeHUIN HakyioHa A1 HUXKHUX 20 % KOHUEHTpaUUOHHONW 001acTH,
OIpeJeIeHHBIX TAKUM K€ CITOCOOOM.

st mpuOOpPOB € aBTOMATHUYECKOM TIPaAyMPOBKOM € IMPHUMEHEHUEM IBYX MM 0o0Jjiee CTAaHAAPTHLIX OOpa3loB
HCOOXOJIMMO 0 aHajau3a yOeJAUThCS € TIOMOIBIO TOKAa3aHUK abcopOLMK, YTO M3TOXKCHHBIE BBIILIEC TPeOOBAHUYA K
JTUHEWHOCTU IPAAYUPOBKH BBITIOJIHSINC.

b.5.1.4 Xapaxkrepuctuueckast KoHucHTpauus (B.4, npuioxkeHue B)

XapakTepucThyeckKass KOHLUEHTpalus BaHaJIugd B MaTpule, aHATOTMYHOW KOHEYHOMY UCIIBITYEMOMY pacTBOPY
HaBECKU IMPoObI, J0OJKHA ObITH MeHee 1,0 1\/1“1«(1"‘/111%3 BaHaIUA.

b.5.2 BcnomorartenbHoe 000pyaoBaHUE

g oueHku kKpurepueB 1o b.>.1.1—b.5.1.3 u ang BcexX mnociaeayioliux HU3MEpPpeHUN CJeAyeT UCIIOJb30BATh
JIGHTOUYHBIU caMOITMCel U/UJIU HUPPOBOE CUMTHLIBAIOIIEE YCTPOMCTRO.

PaciiupeHue mikaabl MOXKET ObITh MCIIOJB30BAHO A0 TEX IOP, [MOKA HAOIIOAAEMbIN HIYM HE TIPEBBICUT ITOTPELLI -
HOCTb CUMTBLIBAIOILIETO YCTPOMCTBA, U BCEra PEKOMEHAVETCS UCIIONb30BaTh M1 3HAUCHUN abcopouuun Huxe 0,1.

Ecin HeoOXoaMMO MCIIONB30BATh pPaclIMpPEHUE IMIKAIbI, a MpUOOp HE MMEET YCTPOWCTBA IJISI OIpeac/ieHUs
3HAUCHUS KO3PPULIMEHTA PACILIUPEHUS [LHKAIbI, 3TO 3HAYEHUE MOKET OBITh pACCUUTAHO IIPOCTHIM JCJIeHUEM 3HAUCHUN
A0COPOLIMU COOTBETCTBYIOILETO PACTBOPA, IMOJYUEHHBIX C paACIIUPEHUEM U 0€3 pacIliUuPeHUS 1KAJIbI.

b.6 OTt00p 00pasnos

OT00p 00pa3uoB 1poBoaiaAT B cooTBeTcTBUU ¢ [ OCT 7565.

b.7 llpoBenenne anaamsa

Baumanne. [lapbl XJIOpHOW KUCAOTHI B3PBIBOOITACHBI B IIPUCYTCTBUY aMMHAaKa, rapoB a30TUCTOU KHUCJIOThI WIH
JIO0BIX OpraHUYEeCKUX MaTepPHaJIOB.

b.7.1 Hasecka npoObl

B 3aBUCHUMOCTH OT IpearojaraeMoi MacCoOBOM J0JM BaHAAMS HABECKHW B3BEILIMBAIOT:

1,00 r — npu MaccoBoi noau BaHaausg oT 0,005 % no 0,2 % ¢ TounocTtsio 10 0,001 r;

0,2 T — rpu MaccoBol aoJie BaHaaud oT 0,2 % no 1,0 % ¢ touHoctbio g0 0,0002 r.

b.7.2 KOHTPOJbLHBINA OIBIT

[lapamienbHO € ornpenesieHUEM 10 TOH K& caMOM METOJUKE IMPOBOAIT KOHTPOJBHBIN OIIBIT, UCIOJb3YS TE JKE
KOJMYECTBA BCEX PEaKTUBOB, BKJIIOUaAsl YHUCTOE Keje3o (b.4.1).

b.7.3 Onpeaenenne

b.7.3.1 IlpuroroBaeHue UCIBITYEMOI'0 pacTBOpa

[TomeruaroT HaBecky (b.7.1) B cTakaH BMeCTUMOCTBIO 250 cM”, JlooasiagioT 10 cM” XJTOPUCTOBOJAOPOIHON KUC-
10Tel (b.4.2) u 4 CM° a30THOM KHUCIOTHI (b.4.3), HakKpBIBAIOT CcTakaH 4aCcOBLIM CTEKJIOM. llocie rnpekpaliiecHusI BCIie-
HUBAHUS 100aBIsioT 10 e’ XJIOpHOU KUCI0THI (b.4.4) 1 BeIITapUBaIOT paCcTBOP A0 IMapOB XJIOPHOW KUCIOTHI. CHUMAIOT
YaCOBOE CTEKJIO U BBIMMAPHUBAIOT 0 IMOJTHOU OTTOHKHU IMapoOB XJIOPHOM KUCTOTHI.

Oxnazkaaror, 1o0oasisor 10 cMm” XJIOPUCTOBOJOPOJHON KUCHOTHI (b.4.2) u 20 CM° BOJIBI U OCTOPOZKHO HAIPEBAIOT
10 pacTBOpeHUsI cojiei. OTOUIBTPOBBIBAIOT PACTBOP yepes3 (PpUIILTP CpeIHEH TUIOTHOCTHU B MEPHVYIO KOJIOY BMECTUMOC-
thio 100 cMm”. [ IpoMBbIBaIOT PUABTP € OCAAKOM TEIUION pa30aBJIcHHON XJIOPUCTOBOAOPOAHON KUCaA0TON (b.4.5), cobupas
[IPOMBIBHBIC BOABI B TY Ke KOos0y. PacTBop oxiaxkzaawor, 10oaisaior 10 cMm” pacTBopa amoMuHus (b.4.6), pa3zdoaBngior
BOJIOI 1O METKU U MEepeMellinBaloT.
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b.7.3.2 IlpurorosieHue rpaayupoBOUYHBIX PACTBOPOB

b.7.3.2.1 Ilpu maccoBoi nojse BaHagusa MeHee 0,2 %

OTOUpaloT B 7 CTAKAHOB BMECTUMOCTBIO 250 CM® 110 (1,004 0,01) ruucroro xkeineza (b.4.1), nodasastor 1o 10 M
XJIOPUCTOBOAOPOIHON KUCHOTHL (b.4.2) u 4 CM> A30THOI KHCIOTHI (b.4.3), HaKpBLIBAIOT CTaKaHbl YACOBBIM CTEKJIOM.
[locae npekpallleHUs BCIIEHUBAHWS PACTBOPHI OXJIAXKIAIOT, 3aTeM JO0aBJIMIIOT U3 OIOPEeTKU pacTBOp BaHaaug (b.4.7.2)
B COOTBETCTBUU ¢ Tabuuen b.l.

lTaonuuua b.l

O0beM CTAaHOAPTHOTI'O PACTBOPd BAHAOW!, Chf13 Macca BaHanns , MI

0*) 0
2,5 0,20
5,0 0,40

10,0 0,80

15,0 1,20

20,0 1,60

25,0 2,00

) PacTBOp AJ151 TIpOBEACHUS KOHTPOJBHOTO OIbITA (HYJIEBOH PAacTBOP).

OrnpeaeneHUue MpoaoKarwT, Kak ykaszaHo B b.7.3.1, HayuHasa co CJoB: «100aBiasior 10 CM>

(b.4.4)».

b.7.3.2.2 Ilpu maccoBoi nose BaHaaud ot 0,2 % no 1,0 %

OTdbupaloT B 7 CTAKAHOB BMECTUMOCTBLIO 250 CM® HABECKHM YHCTOTO JKeJje3a (0,20 £ 0,0]1) r 1 COOTBETCTBEHHO
noGasstior o 10 cm? XJIOPUCTOBOIOPOJIHON KUCTOTHI (b.4.2) u 4 CM> a30THOM KUCIOTHI (b.4.3) 1 HaKpBIBAIOT CTaKaHBbI
yacoBbIM cTekJIOM. llociie mnpekpallieHusI BCIICHUBAHMY OXJIAXKIAAIOT, 3aTeM HJO0aBJISI0OT U3 OIOPEeTKHM CTAHIAPTHBIN
pacTBop BaHaaudg (b.4.7.2) B coorBercTBUM ¢ Tabmuuein b.l. Ilpogonkaror onpenenenue, Kak ornvcaHo B b.7.3.1,
HAYMHAS CO CJIOB: «106aBasaioT 10 cm” XJIOPHOW KUCIOTHI (b.4.4)».

b.7.3.3 Hacrpoiika aToMHO-a0COPOLMOHHOTIO CIIEKTpOMETpa IIpuBejecHa B tadjule b.2.

Taonuna b.2

XﬂOpHOﬁ KHUC/TOThI

Tun namMnel C 1oabIM KaToJoM Ha BaHaaUuK

JITMHA BOJHBI 318,4 um

[Inamsa JIMHUTPOOKCUI-aLIETUJIEH, TIaMsl ¢ KpacHBIM (paKejoM, OTPEryJMpoOBaHHOE
Ha MaKCUMAJIbHYIO UYBCTBUTEJIBLHOCTD 10 BAHAIUIO

Tok nmamribl [lo peKOMeHIal MK U3TOTOBUTEIIS

LHiupuHa menun To xe

[IlpumMmeuvanue— Ilo peKOMEHIAIIMKU W3TOTOBUTEJIST HEOOXOIUMO COOJIOAATH CJACAVIONINE Mepbl De30riac-
HOCTMU:

- YUUTBIBATH B3PBIBUATYIO IMPUPOAY aleTUICHA [TPU PEryJIUpPOBKax, CBS3aHHBIX C €ro NnoTpedeHUeM;

- 3alllMIaTh rjaasa oreparopa oT yabTpadUOoJIeTOBOrO U3JIYUEHHMS C MTOMOILBIO CBETO(PWIbTPA;

- OUMIIATH FOJIOBKY FOpPEJKU OT Harapa, T.K. [UIOX0 OYUIICHHAS ropejiKka MOXKET JaBaTh BCIIBIIIKH;

- CJIEAWTDH 34 TeM, 4TOOBI CU(POH OBbLI 3allOJHEH BOIOIA.

b.7.3.4 OntuMusauys pexuma padoTbl AaTOMHO-a0COPOLIMOHHOTO CIIEKTPOMETpa

Heobxonumo coOstogaTh UHCTPYKINIO U3rOTOBUTEIS TTPU MOATOTOBKE npudopa kK pabore. Ilocne Toro, Kak Tok
JaMIIbl, JJIMHA BOJIHBI UM TOTOK rasza OTperyJupoBaHbl M TropejKa 3a’iCKeHa, paclbUIsIOT BOAY 10 YCTAHOBJIECHUS
CTAaOMJIBHBIX IMOKa3aHUI Ipuodopa.

YcTaHaBIMUBAIOT 3HAYeHUE abCOPOLIMM Ha HYJIb, PACIIBLISASA HYJAEBON pacTBOop (b.7.3.2).

Beioupator BpeMs1 UHTErpUPOBAHUS WKW HACTPOMUKY 3aTyXaHUS IJI11 TOTO, YTOOBI IOJy4aTh YCTOMYUMBBINA CUTHAI
AJ11 BBITIOJTHEHUS KpUTEpUeB TOUHOCTU 110 b.5.1.1—b.5.1.3.

PeryaupyloT riamMsi, 4TOOBI MOJYYUTh KPACHBIN Pake riaaMeHHU BeICOTON 0K0J10 20 MM. [1looyepe1HO pacriblIsIIOT
rpalyupoOBOYHLBIC PACTBOPLI HAMOOJIee KOHLEHTPUPOBAHHBIN U HYJIEBOHW, peryJupys MOTOK rasza v rojoxKeHue ropesiku
(TOPHU30HTAJBHOE, BEPTUKAJILHOE M VIJIOBOE) 0 TeX IOP, [MOKAa PAa3HOCTb B 3HAUYCHUSAX abcopOLUUM MEXKAY 3TUMH
rpalyupOBOYHBIMU PACTBOPAMHM HE CTaHET MaKCUMalbHOMN. [IpoBepstoT, 4TOOBI CIIEKTPOMETP ObLI TOYHO BBIBEACH Ha
HYKHVIO JJTMHY BOJHBL. OueHuBaoT kpurepuu 1o b.>.1.1—b.5.1.3 u gonosHurenbHO BBIMOMHAIOT TpeboBanue b.5.1.4
JIS1 TapaHTUU TOrO, YTO MPHUOOP TMOATOTOBJICH IJ1S1 U3MEPCHUS.

b.7.3.5 CriekTpoMeTprUuyeCcKrue U3MEepeHU s

YcraHaBiIuBalOT paclIUpeHHe [IKalAbl TakK, YTOObl HAM0OJee KOHUEHTPUPOBAHHBIN PaAyUPOBOYHBIN PAaCTBOP
JaBajl OTKJIOHCHUE, OJIU3KOEe K IMOJHOU 1miKajne. PacnbuigioT rpaayupOBOYHLBIE PACTBOPBHI B BO3pACTAIOILEM TOPSIKE,
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COOTBETCTBCHHO TIOBTOPSISI U3MEPEHUS OO TeX IOp, MOKA KaXKIbIM M3 HUX OYIeT JaBaTb VCTAHOBJICHHVIO TOUHOCTD,
TAKUM 00pa3oM IMOKa3bIBasl, YTO IIPUOOP JOCTUT 3aJaHHOM CTAOMIBHOCTU. BBIOMpAIOT ABa rpagyupoOBOYHBIX pacTBOpA.
PactBop 1, umerominii adbcopOIIi0 YyTh HUIKE, UM VY UCIBITYEMOI'O pPacTBOpa, U pacTBOp 2, UMEIOIIUK abcopOLUIO
YyTh BbILIE, UYEM Y UCIIBITYEMOIO pacTBoOpa.

PacrnibLigi0T pacTBOPBI CHavajla B BO3pacTalolieM, 3aT€M B YOBIBAIOLIEM TTOPSIJIKE C KOHTPOJUPYEMBIM PACTBOPOM
B KaueCcTBE CPEAHEI0 pacTBOpPaA, B KAXKAOM cjaydae U3Mepsas adCOopOLHI0 OTHOCUTEIbHO BOJBI.

CHOBA pacIbLISIIOT IMTOJHBIM HADOD IrpalyuPOBOYHBIX PACTBOPOB (CM. [TPUMEUYAHUE). DTU Orepali HEBO3MOXKHO
BBITIOJTHATE HA ABTOMATUYECKUX TIpUOOpax, KOTOpbIE TPUHUMAIOT TOJBKO ABa IpaJIyUPOBOUYHBLIX pacTBopa. B 3ToM
cjiydyae pactBopbl | UM 2 He ciaeayeT MPUMEHATb A [EPBUYHOU IpayHMPOBKHU, HO MX MOXKHO TPOAHATU3UPOBATH
[MOOUYEPEAHO C KOHTPOJHUPYEMBIM pacTBOPOM. PacrbLisioT rpagyupoOBOUYHBIE PACTBOPHI ¢ HEOOJBILIMMH MHTEPBAJIaAMU
BpEMEHH B IIPOLECCEe U3MEPEHUY UCIILITYEMBIX PACTBOPOB.

Ecin pe3yjbTaThl CTAHOBSITCH HETOUHBIMU, TO HEOOXOIUMO OUYUCTUTH FOpeJIKY OT 3arpsi3HEHUS.

[Tosyuaror abcopOLMIO KAXKIOTO IpalyupoBOYHOr0 pacTBOpA.

[TonyyaloT 3HaUeHUEe abCOPOLMU UCIILITYEMOI'O pacTBOpa U cpeliHee 3HaueHHe adCOpOLIMU pacTBOPa KOHTPOJIb-
HOT'O OIIbITA.

[To rpagyupoBouyHomy rpaduky (b.7.4) nepeBoasT 3HayeHUE abDCOPOLIMU UCIIBLITYEMOIO pacTBOpa M pacTBOpa
KOHTPOJILHOI'O OINbITa B KOHLEHTPALMIO BaHAIMSI.

[Ipumeuvanue— Ilpu npuMeHEeHUH XJTOPHOW KUCIOTBI COOMIONAIOT CJIEAVIONINE MEPBI MPEeJI0CTOPOKHOCTH:

- pacIIbLISIIOT BCE pacTBOPLI B TEUECHUE KpaTyallliero rnepuoaa BpeMeHU;

- Bcerja pacnbUISIOT JUCTUUTUPOBAHHYIO BOAY B IMPOMEXKYTKAX MEKAY PacIibICHUEM UCIIBITYEMBIX PACTBOPOB,
pacTBOPOB AJIsI KOHTPOJBLHOTO OINbITA U/UJH TPagyupOBOYHBIX PacTBOPOB. J0OBOJST 10 MUMHUMYMa BCACbIBAHUE BO3AYXA;

- 4acTO OYMIIAIOT ropejiKy, He JOIycKas e¢ 3arpsi3HeHHs, U MMOJHOCTBIO MPOMBIBAIOT €€ BHYTPU U CHAPYXKMU;

- 00ecIeyuBaloT orieparopa yiliHbIMU MPOTEKTOPAMUM U 3alLIMTHBIMH OYKAMMU.

b.7.4 llocTpoeHne rpaayupoBoYHOro rpagmka

HeobxonumMo cTpOUTh OTAEABHBIN IPaAyUPOBOYHBINA rpadUK IS0 KaKI0U CepUU MU3MEPEHUN M KaKJI0ro OKU1a-
eMOTO AMara3oHa coaepKaHusl BaHaIusl.

[Ipu Mcroab30BaHUM YUCTBIX METAJUIOB M PEAKTUBOB HYJICBOM pPacTBOP JOJKEH JaBaTbh HECYIIECTBEHHO MaJVIO
abcopbuunto. B 3ToM ciaydae cTposIT rpaayupoBOYHBIN rpaduK, OTKJIAAbIBasl cpelHee 3HaAaUYeHHe abCoOpOLIUM Ipaayupo-
BOUHBIX PACTBOPOB Ha OCSIX KOOPAMHAT OTHOCUTEJIBHO COIEp:XKaHUSA BaHaJWsd B MHUKporpamMmax Ha MWIHJIUTP.
CpaBHUBAIOT 3HAYEHUE a0COPOLIMY aHAJTU3UPYEMOro pacTBopa U 3HAUCHUE a0COpOLMU ABYX OJMXKAWIINX Tpaayupo-
BOUHBIX PaCTBOPOB I10 IrpaduKy.

Eciu Hy1eBOM pacTBOP UMeEET 3HAYUTEIbHYIO A0COPOLINIO, TO TpeOyeTcd 0oJiee IMoJIHAd MeToAuKa. B aToM ciyyae
KOHIICHTPAWIO BaHAIHUA B HYJIEBOM pacTBoOpeE P, M’KI“/CM’3, PACCYUTHIBAIOT MO POPMYIJIC

A |
= ‘ Z (b.1)
PZ = Pel A — A4,
¢l Z
riae P, — KOHIEHTpaus BaHaaud, 1OOABJICHHAY K TIEPBOMY I'PAIyUPOBOYHOMY PACTBOPY, M‘KF/CM‘3;
Ay — 3HaUeHHE a0COPOLIMK HYJIEBOTO PACTBOPA;
A, — 3HaYeHHEe abCcopOLNK MEPBOTO IPaayHpPOBOYHOTO PacTBOpA.
[TonyueHHOE 3HAYEHUE Py AOOABIAIOT K KAXKIONU HOMUHAIBHOW KOHIIEHTPAIUU IS MTOJYUYEHUS TPAAyrupOBOY-

HOTO rpaduKa, MPOXOISIIero uyepe3 Hadalo KoopauHar. CpaBHUBAIOT 3HauyeHHE abCOpOLMM HYJIECBOTO pacTBoOpa,
AHAJTM3UPYEMOro pacTBOpa U JABYX OJMMIKaMIIUX IPaayupPOBOYHBIX PACTBOPOB € 3TUM rpaUKOM. BBIUUTAIOT KOHLIEHT-
paliiIoO HYJEBOrO pacTBOpa U3 KOHUEHTpALMN APYTUX PACTBOPOB.

CTpodaT rpalyupoBOYHBIN rpaprK, OTKIAAbIBasd 3HAYECHUS A0COPOLIUU IpalyUpPOBOUYHLIX PACTBOPOB B 3aBUCH-
MOCTH OT COAeprKaHUS BaHaIW s, BBIPAKEHHOI0 B MUKpOrpaMMax Ha KyoudeckKui cautuMeTrp. CpaBHUBAIOT aOCOPOLIUIO
IJ1S1 ABYX OMMZKAUILIKMX FpagyupoOBOYHBIX PACTBOPOB ¢ rpaduKoM. Eciii 1Ba rpaayupoOBOYHBIX MTOKA3aHUS HE OTJIMYAIOTCS
OT rpaduka dosee, YeEM 3TO MO3BOJSIET KPUTEPUI TOUHOCTH, TO IMOKa3aHUS aHATIU3UPYEMOTO pacTBOpa TaKIKe TIPUEM-
JIEMBI.

b.8 O0padoTKa pe3yabTaTOoB

b.8.1 MaccoBytw goitwo BaHaaus Wy, %, BBIYUCISIOT 110 (POPMYIIE

o (pg—pp 100 100 Py — P (5.2)
Wy 100 T P T00m T '
riae Pp — KOHIEHTpAlUY BaHAIUY B AHATU3UPYEMOM pacTBOpe, ONpeneieHHad U3 rpaayuposouyHoro rpadguka (b.7.4),

MKT/ M

0| — KOHIIEHTpAllMd BaHAIWS B pacTBOpE KOHTPOJIBLHOTO omnbiTa (b.7.2), M'KI“/CM'3;
(' — maccoBag J10Js BaHaaus B KeJie3e, UCITOAb3YEMOM IJ1s1 KOHTPOJBLHOIO OIbiTa, %;:
m — Macca HaBeCKHU IpoOkI, T.
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b.9 IIpotokoa ucnpiTaHus

[ IpOTOKOM UCIIBITAHUS TOKEH COHEPXKATh:

- BCIO MHPOpPMALIUIO O J1JadopaTOPHUU U JAaHHBIX aHAIN34a;

- HCIIOJIb30BAHHBIN METO/] CO CCBIJIKOM Ha HACTOSIUMU CTaHIapT:

- pe3yiabTathl U (HOpMYy 00pa3LOB:;

- OCODEHHOCTH, 3aMEUYEHHBIC B XOJIE IMPOBEACHUS aHalIN3a;

- QIepaluu, He TNIPeIYyCMOTPEHHBIE B HACTOSLIEM CTAaHAAPTE WIH JII0ObIE HEeoOa3aTeIbHbIC Ornepaliii, KOTOpPhIE
MOTYT TOBJIUATH HAa PE3yJbTAThI aHaIM3A.

[TPNJIOKEHWE B
(00s13aTEIbHOEC )

MeTtonukn 11 onpeaeaeHnsi HHCTPYMEHTAJILHBIX KpUTEPHEB NMpUoopa

B.1 Onpeaenenne MUHAMAJIBHOM TOYHOCTH

Pacnibutsior HanboIee KOHIEHTPUPOBAHHBIN rpanyupoBoUHbIi pactBop 10 pas, monyyator 10 oTaenbHBIX MTOKA-
3aHUI a0COpOUUU A4 U paCCUMUTBIBAIOT CpeAHEe 3HAUYeHKE A 4.

PacnbuisitoT HaMMeHee KOHUEHTPUPOBAHHBIN TPAIYUPOBOYHBIN PACTBOP (MCKITIOYAY HYJIEBOW TPaAayUPOBOUHBIN

pacTtBop) 10 pa3s, mojydyaroT rmokasaHus 3HaueHU adcopOLUU Ap U paCCUUTBIBAIOT CpeaHee 3HAYeHUE Ap.
i

CTaHJapTHbIE OTKIIOHEHUA S,; U Sp HauboJice U HAMMEHEE KOHLUECHTPUPOBAHHBIX PACTBOPOB COOTBETCTBEHHO
MoJy4yaoT U3 YpaBHEHUU

A2
PO A (B.1)
A 0 :,
N2
¢ > (ABf —Ap)° (B.2)
B~ 0 ‘
MUuHHUMAIBHAS TOYHOCTh HaAMbOoJIee U HAMMEHEE KOHUECHTPUPOBAHHBIX I'PAAYHUPOBOUYHBIX PACTBOPOB IMOJYYEHA
| 100 100
M3 Sy —— U Sp - —— COOTBETCTBEHHO.
Ay Ap

B.2 Omnpenenenue npeaeaa oOHAPYKEHHAA Din

['oTOBAT ABa pacTBOpa C TEM K€ XMMHUUYECKUM COCTAaBOM, YTO U pacTBOP 0o0Opaslia, HO MaccoBas O0JIs OIpeIeasi-
€MOro 3JIEMEHTA B OJHOM M3 HHX HOJXKHA OBbITbH TAKOW, YTOOBI M3BECTHAY KOHLECHTpauud p’ gapaja abcopouuto A,
MPpUOIU3NUTENBHO paBHyIo 0,01, BTOpOIl pacTBOP CIYXKUT B KAYECTBE KOHTPOJBLHOTO OIbITA ¢ abcopOuureil Ay.

PacribuigioT pactBopbl KaKablid 1o 10 pa3s, 3amnucbeiBas Kaxjaoe rnokaszaHue B TedeHUue 10 ¢ U UCITOb3ys 10CTAa-
TOYHOE pacliupeHune MIKaIbl 151 TOro, YTOOBI CAelaTh OTKJIOHEHHE B CUTHAJE SICHO BUIHUMBIM.

Beryucagior cpeHiow adcopO1imio u3 nokasaHuim A" u Ay. CtaHaapTHOE OTKIIOHEHUE S 4 - BBIYUCIISIOT 110 (Pop-
MyJIE

o\ EUi-AY (B.3)
A" 0 -*'

[AC A; — WHAWUBUAYAJIBbHO USMCDCHHOC TTOKA3dHNC 36C0p6HHH;

A" — cpenHee 3HauyeHUe U3 A, .
[Tpeaen 4yBCTBUTEIBHOCTH i, ONPEICSIIOT 1O (hopMyie
P S,k (B.4)

pm%n — —
7

(k OOBIUHO OepeTCcs paBHBIM 2).

B.3 Kpurepnii JHHEHHOCTH IPpagyUpPOBOYHON KPHUBOH

[Tocie rmocTtpoeHus rpaayupoBOoYHOro rpadpuka (pucyHok B.l), mnpexzae yeM ero rnpuUMeHSITb, HEOOXOAMMO
[MPOBEPUTD €ro JUHCHHOCTL. 151 3TOr0 orpeaeasdioT abcopounio A, cooTBeTcTBYIOMYIO 20 % nuanasoHa KOHUEHTpalWuHi
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B 00J1aCTU BepxHel 4dacTu rpaduka, U adbcopOlUIo B, COOTBETCTBYIONLYIO HMKHUM 20 % nuarnasoHa KOHUEHTpalun.
PaccuurbiBaroT oTHONIcHUE A:B. OHO He J0/KHO ObITL MeHee 0,7,

0,55

<

Abcopouuns

3 E
20 40 60 80 100

» 20 %>| KoHueHTpaunoHHas L 20 %>|

LLUKana
HwxkHue 20 % BepxHue 20 %

KOHUEeHTpauWOHHOW KOHUEHTpaLNOHHON
obnacTu obnacTtu

PucyHok B.1

B.4 Omnpenesienne xapakTepucTAYECKON KOHICHTPALINHA O,

[ OTOBSIT pacTBOp € TEM K€ XMMHUUYECKHMM COCTABOM, UTO U pacTBOp oOpasla, HO C U3BECTHLIM COIEpKaHUEM
OTpeAeiISIEMOro 3JeMEeHTa, YTOOBI ITOJYYUTL a0COPOLUI0 A, TIPpUOIU3UTEIBHO paBHYIO 0, ].

PacnbuigioT pacTBOp ¢ KOHUEHTpAIUEH P M PACTBOP XOJOCTOTO ONbITA U U3MEpMIOT adbcopoimo A u Ay 6e3
pacHIMpeHUs HIKaJbI.

XapakTepUCTUYECKYIO KOHIEHTPALIUIO Py, M’KI"/CM’B, pPACCUYUTBIBAIOT T10 (hopMYJIe

50,0044 o
pf{. A_AO . ( ' )
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