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Steels alloyed and highalloyed. rocT 12351-66

Methods for the determination of vanadium
B yacTtu pasg,. 2—4

MocTtaHoBMeHeM ocygapcTBeHHOro komuteta CCCP  HO craHgaptam oOT 7 anpens 1981 r. Ne 1865 pgata BBedeHus
yCTaHOB/IeHa 01.07.81

OrpaHnyeHne cpoka [JelicTBuUst  CHATO nNo  npotokosly Ne 2—92  MexrocygapctBeHHoro CoBeTa MO CTaHOapTV3aumu,
MeTposiormm 1 ceptudpmkauyn (MyC 2—93)

HacToswmin  cTaHgapT yCTaHaB/MBaeT TUTPUMETPUYECKE METOAbl OnpedeneHnss BaHaausl B JIerMpo-
BaHHbIX W BbICOKOIENMPOBaHHbLIX CTaNsixX (NMpy MaccoBbIX Aonsx BaHaama ot 0,005 ao 6,0 %).

CraHgapt nonHocTbio cooteeTcTeyeT CT COB 964—78.

(M3meHeHHas pegakums, Mam. Ne 1).

. OBLWWE TPEBEOBAHVA
1.1. O6uwwme TpeboBaHMs K MeTogam aHanmsa — no FOCT 28473—90.

2. OMPBIENEHVE BAHALVSA (MPU MACCOBOW AOSIE 0,01-0,2 %)
METOZOM AMMEPOMETPUYECKOIO TUTPOBAHUS

21. CywHoCTb MeTOofa

MeTog ocHOBaH Ha okucrieHun BaHaausa (IV) MapraHUOBOKUC/IbIM KasiMeM B CEPHOKUC/ION cpefe Wt
amnepomMeTpuyeckoM TUTpoBaHWM BaHagus (V) pacTBopom ammoHusi-kenesa (I) cepHokucnoro.  BrnaHve
XpoMa, MeLlaloLero onpeaeneHnio BaHaaus, YCTpaHstoT cBAsbiBaHMem xpoma () B Kommnekc ¢ ykcyc-
HOKWC/IbIM HaTpueM, COooCaxaeHneM BaHaaua Ha rugpokevae xenesa (ll) nocne okucnexdnsa xpoma ()
[0 Xpomara B aMMVayHoM cpefe, OTIOHKOM XpoMa B BUAE X/I0PUCTOro XpoMusia.

22. AnnapaTtypa, peakTMBbl U pacTBOpbI

Jliobble  ycTaHOBKW, NPUroAHbIe /19 aMrnepoMEeTPUYEcKOro TUTPOBaHWA BaHaaus, obecneunsaroyie
3ajaHHble METPO/IOrMYeCcK/e XapakTepuCTUKA TOYHOCTI onpesesieHus.

Kncnota conaHasn no MOCT 3118—77.

Kncnota asotHas no NOCT 4461—77 nFOCT 11125—84.

Kncnorta xnopHas, 57 %-Has.

Kncnota optodhocchopHas no FOCT 6552—380.

Xeneso (Il) cepHokicnoe 7-BogHoe no [OCT 4148—78, CBEXENPUIOTOB/IEHHbIA pacTtBop: 2 T
cepHokucioro xenesa () pactBopslT B BoAe, NpU6aBnalT 5 CM3 CEepHOM KUCMOTbl U pa3bas/istoT pacTBoOp
BOAOM A0 o6bema 100 cms.

Kanmin mapraHuoBokmcbii no FOCT 20490—75, pacTBOpbl C MaccOBOM KOHUeHTpaupei 25 r/gm3 n
C MOJISIPHOI KOHUEHTpaLwmein skemBaneHTa 0,05 monb/ams3.

Hatpuin asotuctokucnbidi no FOCT 4197—74, CBeXenpuroToB/IEHHbIE pPacTBOPbl C  MAaCCOBOW  KOH-
LeHTpauuein 20 n 2 rigve.

Kncnota cepHasi no FOCT 4204—77, FOCT 14262—78 v pa3baBneHHasi 1:4,1:9u 1: 20.

V3pgaHre odomumanibHoe Mepeneyarka BocnpeLLeHa
* MepensgaHne (MapT 1999 r.) ¢ NameHeHnem Ne 1, yTBepXaeHHbIM B ekabpe 1985 r. (MYC 4—86)

© U3patenbcTBo ctaHaapTos, 1981
© UMK M3parenscreBo ctaHaapTos, 1999
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MoueBnHa no [OCT 6691—77, CBeXenpuUroToB/IEHHbIN pPacTBOP C MacCOBOW  KOHLEHTpaLyel
100 r/gwms.

AMMOHWIA HaacepHOKNCbI No FTOCT 20478—75, pacTBOP C MacCoBOW KoHLeHTpauwmen 200 r/ams.

AMMMaK BoAHbIA no MTOCT 3760—79.

Hatpuii  ykcycHokucnbii  3-BoaHbIi  no  TOCT  199—78, pactBOp C MacCOBOW  KOHLEHTpaumei
500 r/gm3.

BaHaunsi NSTMOKMCb, 0CO60 YMCTas.

CraHfapTHble pacTBOPbI BaHaaus.

PactBop A: 1,7852 r nmATMOKMCM BaHaausi pacTBOpsloT B 60 cm® cepHoli kucnoTbl (1 @ 9), npubasnstor
5 cm3 a30THOM KWCMOTbl; PacTBOp KWMNATAT [0 YAIEHWA OKMC/IOB a30Ta M BbiNapuBalT [0 BblAeSIeHNA
napoB CepHOW KUCMOTbl. OxakaaloT, OOMbIBAOT CTEHKM CTakaHa BOAOVW WM CHOBa  BbiNapusatoT A0
BblAE/IEHNA MNapOB CepHOM KUCMOTbl. Tocne oxnaxaeHus npubasnaoT 100 cm3 BOAbl M pacTBOPSHOT COJN
nMpy HarpeBaHWW. PacTBOp OX/1aXZalT M MEPEHOCAT B MEpHYH KO0y BMECTMMOCTb0 1 Am3, [o/wvBaroT [0
METKN CEPHOI K1cnoToi (1 : 9) n nepemeLLrBatoT.

1 cmB ctaHgapTHOro pacteopa A cogepxut 0,001 r saHagysi.

PactBop B: 100 cm® cTaHO@pTHOrO pacteopa A MoMellaloT B MEpPHYH0 Konby BMECTUMOCTbIO 1 ams,
[ONVBaoOT A0 METKM CepHoI KncnoToii (1 : 9) 1 nepemelLnBatoT.

1 cm3 ctaHgapTHoro pacteopa b copepxmt 0,0001 r BaHagms.

AvMOHUIA-kene3o (M) cepHokucnbin - (conb  Mopa) no [OCT 4208—72, pacTBop C  MOJSPHON
KOHUeHTpaupeli aksuBasieHTa 0,01 monb/gm3: 4 r conm Mopa pacteopsitoT B 400 cm3 Bogpl, NpubaBastoT
50 cm® cepHOl KUCMOTbl W OXIaXAAT. PacTBOp MNEpPeHOCAT B MEpHYH Konby BMecTMOCTbio 1 ams,
[0MBAKOT 10 METKV BOAOM 1 NepeMeLLIBatoT.

Xpom no MOCT 5905—79,1 r MeTa//IM4Yeckoro xpomMa noMeLLalT B CTakaH WM Konby BMECTUMOCTbLIO
250—300 cm3, pacTBOpsOT npu HarpeBaHun B 30 CM3 COMSHOM KWUCMOTbl M OxnaxaarT. PacTBop nepeHocsaTt
B MEPHY0 KOGy BMeCTUMOCTbI0 100 cM3, o/ MBaOT A0 METKM BOZOM U NepeMeLLIBatOT.

1 cm3 pactBopa cogepxmt 0,01 r xpoma.

MaccoByl0  KOHUEHTpauuo  pactBopa ConM Mopa C  MOJISIPHOM  KOHUEHTpauuel  aKBvBasieHTa
0,01 M™Monb/gM3  ycTaHaB/MBaOT MO CTaHAAPTHOMY pacTBopy BaHaaus: 2—5 cM3 cTaHOapTHOro pacTeopa
BaHagMa A MOMEWAT B CTakaH BMeCTUMOCTbio 250 cms3, gobasnstor 50 cm3 cepHoii kucnotbl (1:4), 10 cwd
pacTBopa CEPHOKUC/MOTO >Kenesa, pasdbaBnalT Bogoi A0 obbema 150 cv® u oxnakgaloT A0 Temnepatypbl
20 °C. K pactBOpy NpvGaBNstOT MO KanjsM pacTBOP MapraHLOBOKACMONO kanus (25 r/gms) Ao nosiBfeHus
pO30BO/ OKpackv, He ucyesawlein B TevyeHMe 1—2 MWH, 3aTeM pacTBOpP as30TWUCTOKWC/IONO  HaTpus
(20 r/gvS) oo Mcue3HOBEHWST PO30BOIA OKPackn U Hemed/1IeHHO 10 cm3 pacTBopa MOYEBUHBI.

MonyyeHHbIM pacTBOp Yepe3 3 MWH TUTPYHOT pacTBOpoM co/m Mopa, yCTaHaB/MBast KOHEUHYHD TOUKY
TUTPOBaHVSA amnepoMeTPUYECKM WM MOTEHLMOMETPUYECKMM  MeToAoM B npucytctBum 10 cmd  dpocdhop-
HOW KWUCMOTbI, WM BU3yaslbHO C fJobasneHneM 5—6 kanenb (OeHWNIaHTPaHWIOBOW KUC/OTbI, KakK ykasaHo
B pasa. 3.

MaccoByl0 KOHUeHTpauuo pacteopa com Mopa (7), BbIpaXeHHyt B r/cM3 BaHaausi, BbIYUCNSIOT MO
hopmyne

T=

m
V’

rae T — MaccoBas 4019 BaHaauMsl, COOTBETCTBYHOLLIAA a/IMKBOTHOM YacTu CTaHAAPTHOrO pacTeopa
BaHaavsi, B3ATOW 471591 TUTPOBaHWS, T,
V — 06bem pacteopa conv Mopa, 13pacxoioBaHHbIin Ha TUTPOBaHMe, CVS.

[JonyckaeTcss ycTaHOBKA MAacCOBON KOHLEHTpauuM pactBopa conm Mopa no Kasmio  ABYXPOMOBOKMC-
iomy.

AmvMOHumi-xene3o  (Il) cepHokucrbii  (conb Mopa) no TOCT 4208—72, pactBOp C  MOSSPHON
KOHUEHTpauuein aksmasieHTa 0,002 monb/am3: 200 cm3 pactBopa conv Mopa C MONSIPHOM  KOHLEHTpaumei
akemBasieHTa 0,01 MO/b/gM3 MomellaloT B MEpHYHD KO/By BMecTMMOCTe0 1 AmS, [Oo/uvBaloT [0 METKU
cepHoi kucnotoli (1 : 20) 1 nepeMeLIMBatoT.

MaccoByl0  KOHLUEHTpauuio pactBopa co/im Mopa C  MOSSPHOM  KOHUeHTpaupeld 0,002  monb/am3
yCTaHaB/MMBaKOT MO CTaH4ApPTHOMY pacTteBopy BaHagusd. [Ansa atoro 5—10 cm®  cTaHgapTtHOrO  pacTeopa
BaHaaMsa b nomewlalT B CTakaH BMECTUMOCTbO 250 cwms3, aobasnsotr 50 cmd cepHoli kucnotel (1 : 4), 10 cws
pactBopa cepHokucnoro xenesa (M), sogel go 100 cm® u oxnaxgawT o Temneparypbl 20 °C. K pacTtsopy
npyv  MOCTOSHHOM  MepeMeluvBaHUM  MPUOaBNSAIOT MO KanjisgM — pacTBOp  MapraHUOBOKWC/IOTO  Ka/Msi  C
MOJISIPHOM  KOHUeHTpauyeli 0,05 monb/gv3 [0 MOSIBMIEHVMS PO30BOI  OKpPacky, He KMCHe3alowein B TeyeHue
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1—2 MWH, pacTBOp a30TUCTOKWUC/IONO Hatpus (2 r/gM3) OO WMCYE3HOBEHVMSI PO30BOM OKPackM WM HEMELJIEHHO
10 cm® pacTtBopa MOYEBMHbI. [lONyyeHHbI pacTBOp Yepe3 3 MWH TUTPYHOT pacTBOpoOM co/im Mopa ¢
MONAPHOM  KOHUeHTpaumein 0,002 Monb/gm3, ycTaHaB/MBas KOHEYHYHD TOUKy TWUTPOBaHWSA amrnepomeTpu-
yeckum MeTogom. Ecnm ctasb ¢ maccoBoi foneli xpoma 6onee 3 % M nNo xody aHanmza TpebyeTtcs ero
yhaneHve B BUAE X/IOPUCTOrO XPOMUME, MAacCOBble KOHLIEHTpauun pacTtBopoB convM Mopa € MOspHbIMA
KoHueHTpauusmm 0,01 1 0,002 monb/amM3 ycTaHaBMMBalOT: B CTakaH BMECTUMOCTbIO 250 cm3 nomeLlaroT
Heobxo4VMOe KOMMYECTBO CTaHAAPTHOTO pacTBopa BaHaaus W [00aBNSOT Tyaa pPacTBOp TPEXBaSIEHTHOIO
XpomMa B KOMMYECTBAX, COOTBETCTBYIOLLUMX COAEPKAHUIO XpoOMa B aHa/mM3vpyeMbix npobax, [nfob6asnswor
20—30 cm3 consiHoM KmucnoTbl M 40—50 cm3 X/IOpHONM KWUCMOTbl M MPOBOASAT 4Yepe3 BeCb XOf, aHa/m3a, Kak
ykasaHo B . 2.3.1.

23. lMpoBepgeHne aHanusa

HaBecky ctasmn 1 1 — npu mMaccosoit gone saHaaus ot 0,01 go 0,1 % wm 0,5 r — npu MaccoBol gorne
BaHaaus csbilwe 0,1 go 0,2 % nomMewawT B CTakaH BMecTUMOCTbio 400 cM3 M pacTBOPAKOT OAHMM U3
yKa3aHHbIX HYXe Crocob0B B 3aBYCUMOCTY OT XMMWYECKOTO COCTaBa CTasu.

Mpn maccoBoin fone xpomMa MeHee 3 % M OTCYTCTBAM BO/ibhpaMa HaBecKy CTa/li pacTBOPSOT B
20—30 cm3 consiHoi kucnoTbl M 10—15 cm3 a30THOM KUC/OTbl MpW HarpeBaHuW. 3atem npunmealoT 50 cws
cepHoli kucnotbl (1 : 4), pacTBOp HarpeBatoT [0 BbIAENIEHWUA MapPOB CEPHOM KMCMOTbl M OxnaxaatoT. CTeHku
CTakaHa OOMbIBalOT BOLOM M pPacTBOpP CHOBa HarpeBaloT [0 BblAENEHUs NapoB CEPHON KUCMOTbI, OX/TKOAMOT,
npr6asnsaT 40—50 cM2 BoAb! 1 paCcTBOPSAOT CO/M MPU HarpeBaHum.

PacTBop nepeHocAT B CTakaH BMECTUMOCTbIO 250 cm3, pa3baBnstoT BoAol A0 o6bema 100 cmd,
[06aBnaT 2—5 cM2 pacTBopa cepHOKMCNOro xenesa (I1) n oxnaxaator.

Mpn maccoBoi gone xpoma 6onee 3 % M OTCYTCTBMM BOSibdpama HaBecky pacteopsitor B 20—30 cms
COMSHOM KUCMOTbl MPW  HarpeBaHuM, 3atem npuamBatoT 10—15 cM3 a30THOM KUCMOTbl WM HarpeBaloT Ao
MOJSIHOrO PacTBOPEHNA HABECKW.

Mpn Hamum B CTasM BOMb(hpaMa HaBeCKy pacTBOPSAT B MpucyTctBuM 5 cm3  opTodhocdhopHOiA
KCNOTbI, KaK yKa3aHo BbliLLe, B 3aBMCYMOCTI OT MacCOBOW [0/ XpoMa.

Mpy MaccoBoii fose xpoMa MeHee 7 % aHanv3 NpoJdosixatoT no n. 2.3.3.

Mpn maccoBoli gone xpoMa 6onee 7 % Xxpom otgenstot no nn. 2.3.1 wim 2.3.2 1 NpoaoIxaloT aHam3
non.2.3.3.

2.3.1. OTpaeneHve xpoma OTTOHKON B BUE X/TOPUCTOro Xpomuna

B pactBop npwwsaor 40—50 cM3 X/IOPHOM KWUC/OTbl U HarpeBaloT [0 OKUCNeHUs xpoma. [popokas
HarpeBartb pPacTBop, Nepuoavyecks O06aBNAT B HEro COMSAHYHO Kuc/ioTy no 3—5 kanesb 40 npekpalleHns
BblAe/ieHrsa GypbIX NapoB X/I0PUCTOr0 XpoMusa.

Mocrie OTIOHKM X/IOPUCTOTO  XpOMWIa PacTBOp HarpeBalT [0 BblAENEHUsI TYCTbIX MapoB  X/IOPHOWA
KUCNOTbl M OxNakaaloT. CTeHKM CTakaHa CMbIBalOT BOAOVW W CHOBA pacTBOpP HarpeBalT [0 BblAeseHVs
YCTbIX MapOB X/IOPHON KWC/OTbI, KOTOPbIM AA0T BblAENATbCA 2—3 MUH. PacTBOop OX/1aK4atoT, NpuMBaloT
50 cm® cepHoi kumcnotbl (1 @ 4), pacTBOPsKOT COAM MPU  HarpeBaHUM W PacTBOP OXaXAAlT. 3aTem
pobasnaor 10—15 cm3 pactBopa cepHokucsioro xenesa (Il) u nepeHocAT cofepkumoe B CTakaH BMECTU-
MocCTbHo 250 cvd, pa3baBnsist Bogoi Ao o6beMa 100 cv3, oxnakaator.

2.1—2.3, 2.3.1. (3meHeHHas pegakums, Vam. Ne 1).

2.3.2. CoocaxieHvne BaHaausi Ha rugpokcuae okenesa nocnie okucnenns xpoma () go xpomaTa B
aMMUaYHoli cpege

K pactBopy, MO/ly4eHHOMY OOHWM M3 CnocoboB, YKazaHHbIX B N. 2.3, aobaenstor 40—50 cm3 pacTtBopa
Ha/ICEPHOKNC/IOTO aMMOHWS, NMPUAMBAKOT aMMWaK [0 BbiNadeHus ocagka rMapokenaoB xenesa n 15—20 cvd B
M30bITOK. HarpeBaroT pacTBOp C 0CaAKOM [0 KUMEHWSA 1 OCTaBNAKOT B TENJIOM MECTE MN/IUTbI [0 Koary/isuymn ocajka.

Fopsunin pactBop (OUNLTPYIOT Yepe3 (huibTp cpeaHeil NAOTHOCTW, uabTpar oTopachkiBatoT. [MpOoMbI-
BalOT 0cafoK Ha unbTpe 5—6 pa3 ropsiueint BoAoi ¢ aobasneHnem 3—b5 cM3 pacTBOpa amMmuaka Ha KadKAblid
M3 BOAbl 40 TeX nop, Noka qonnibTpart He cCTaHeT GeCcLBETHBIM.

Ocafok C mnbTpa CMbIBAKOT ropsiyeli BOAOM B CTakaH, B KOTOPOM MPOBOAWAM OCaxAeHve, (OUnbTp
npoMbIBaloT 2—3 pasa nopuusMn no 10—15 cm3 ropsiein consiHol kmcnotoin (1 @ 1) m 2—3 pasa ropsiveii
BOAON. K nonydeHHomy pacTtBopy ao6asnstor 50 cm3 cepHoit kmcnotbl (1:4), ynapvBarOT pacTBop [0 NapoB
CEPHO KUCMOTbl 1 oxnaxgaloT. OOMbIBAIOT CTEHKU CTakaHa BOJOM M BHOBb YynapusatoT [0 MapoB CepHON
KUCNOTbl. onyyeHHble CconMmM  oxnaxgaroT Kn  pacteopstor B 50—70 cm® Bogpl. [MpubasnswoTr 1—2 cmd
pactBopa cepHokmcsioro xenesa (I).

233. Tlpu maccoBoii pone xpoma B crta/im 6onee 3 % K pacTBopy, MNOMYyY4EHHOMY /0ObIM 13
BbILLIEOMNMCaHHbIX CrnocoboB, npubasnsaloT 10 cwm3 pacTBopa YKCYCHOKWC/IOTO HaTpus. PacTBop Ox/IaxaaroT
00 10—20 °C v BblaepxmBatoT B TeveHne 1 u.
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K pacteopy, unmetowemy Temnepatrypy He Bbiwe 20 °C, npubaBnstoT Mo Karnisam pactBop MapraHLuo-
BOKMC/IOTO K&/l C  MOJISIPHOM  KOHUEHTpaumeln  akBmBasieHTa 0,05 Monb/aM3 g0 MNOSIBMIEHWS  PO30BON
OKpackn M1 u4epe3 1 MWH pacTBOp a30TUCTOKMCNOTO HaTtpust (2 r/am3) OO0 MCHE3HOBEHUS PO30BOM  OKPaCKW
1 Heme/1eHHo 10 cm2 pacTBopa MOYEBUHBI.

Uepes 3 MVWH B pacTBOp MOrPyXarT BbIOpaHHYO Mapy 3/1eKTPOAOB, YCTaHaB/MBaKOT Heobxoaymoe
HanpsbkeHne, BKIOYAKOT  MUKpPOAMMEPMETP, MarHUTHYI0 Mellasiky W TUTPYHT aMnepoMeTpUYeckn pacTBo-
pom co/m Mopa C MOMSIPHOM KOHUEHTpaumein aksmBasieHTa 0,002 monb/gm3, npubaBnsis ero HeGoNbLIVMMU
nopuysiMM 13  MUKPOGIOPETKM M OTMeuYast rMokasaHust npubopa rnocne Kakaoro [obasneHuss TuTpadta. 1o
MOMYYEHHbIM  [AaHHbIM  CTPOST KPUBYIO TUTPOBaHWA B KOOpAvHaTax: BenndMHa CwWibl Toka — O06bem
TUTPaHTA W HaxXOOAT KOHEYHYIH TOYKy TUTPOBaHWA MO MECTy fepecevyeHns MpAMOSIMHENHbIX —Y4acTKOB
06eunx BeTBel KpyBOIA.

Maccosyto [0/110 BaHaausA paccumTbIiBaroT o n. 4.1.

2.3.2, 2.3.3.(BBeaeHbl AOoNONHUTENBLHO, M3M. Ne 1).

2a. OnpepfeneHvie BaHaays METOA0M Ky/IOHOMETPUYECKOTO TUTPOBaHUA
(npwn maccooii gone ot 0,005 go 0,25 %)

2al.CywHOCTb MeTOfda

MeToZ  Ky/IOHOMETPUYECKOrO TUTPOBaHWA BaHaausi OCHOBaH Ha B3aumopgeilictBunm BaHagua (V)
SMIEKTPOXMMUYECKM  TEHEPUPOBaHHbIMM  MoHamn  enesa  (I). KoHeuHyto TOouKy TUTpOBaHWS YyCTaHaB/MBa-
0T  amnepoMeTPUYECKUMN C  ABYMSI MOSIAPU30BaHHLIMW  M/1aTMHOBLIMK  3M1eKTpogamMn.  BrvsHue  Bonbgpama
M XpoOMa YCTPaHST CBA3bIBAHMEM KX B KOMMIEKCE C (POCHIOPHOA KMCIOTOM W YKCYCHOKWC/IbIM HaTpuem
COOTBETCTBEHHO W/ OTAE/IEHNEM OT BaHaUS.

2a2.AnnapaTtypa, peakTuBbl, pacTBOpbI

MoTeHumocTar, paboTaroLLyii B peXxmme 3a4aHHOrO Toka.

YcTaHOoBKa /11 amMnepoMeTpuyeckoro  TUTPOBaHUS C  OBYMS  MONSPU30BaHHbIMK - MHAMKATOPHBLIMM
3NeKTpoaaMM.

Pabounin reHepaTopHbIi  3NeKTpog, — BOMbIPAMOBLIA C  MOWAALI0  BUAMMOA noBepxHocTn 1,0—
2,0 cMZ; Bcriomorate/bHbIi — NNaTuHOBbIN, naoLaabo 0,5—1,0 cm2,

VHankaTopHass cucTema: Asa OfOMHAKOBbIX MAATUHOBbIX 3MeKTpoda € miowaabto 1 CM2, ¢ UCTOYHMKOM
HanpshxeHns, ob6ecrneymBatoLLM noJady HanpshkeHUs Ha 3N1ekTpobl He MeHee 100 MB.

CekyHzomep no TY 25-1819.0021-90, TY 25-1894.003-90.

Bonbthpam meTtanmueckuii 4nsi reHepaTopHOro anekTpoaa (Uictota He MeHee 99 %).

KBacupbl >kenesoamMMoHWiiHble no TY 6—09—4387—77, pacTBOp C MOJMSPHOA  KOHLEHTpaLmen
0,5 monb/om3: 240 1 Xene30aMMOHWAHLIX KBacLoB pacTBopstoT B 500 cm3 BOAbl, OCTOPOXHO MpUINBAOT
100 cm3 cepHO KUCAOTbl WU HarpeBarT A0 MOSIHOrO pacTBOPeHMs conei. PacTBop oxnaxaatoT, Ao/mBaroT
BOAOW A0 1 AM3, TwaTe/ibHO NepemMeLLBatoT U OUIbTPYIOT Yepes huibTp cpeaHeit NI0THOCTH.

AmmMoHunii-xene3o () cepHokucbii (conb Mopa) no TOCT 4208—72, pacTBOp C  KOHLUEHTpaumen
12 r/gm3: 12 1 conm Mopa pactBopsioT B 400—500 cm3 BoAbl, OCTOPOXHO nMpuamBaloT 50 cm3 cepHoi
KUC/MOTbI, OXNaXAAlT, AO/MBaOT BodoM [0 1 AM3, nepemelvBaloT U (OUILTPYIOT Yepe3 Cyxol uibTp
cpeaHei NoTHOCTW.

Kucnota cepHas no FOCT 4204—77 wwm TOCT 14262—78, pacTBOp C MOJIIPHOA KOHLEeHTpaumel
akBuBasieHTa 0,1 Monb/ams3.

OcTasibHble peakTvBbl U pacTBopbI Mo M. 2.2 1 3.2.

2a3.NMpoBefgeHne aHanunsa

HaBecky cTasm cornacHo Tabs. la pacTBOpstOT MO N. 2.3 B 3aBUCMMOCTW OT XMMWYECKOrO CcOoCTaBa
ctanu. NMpr MaccoBoii Aone XxpoMa B CTasm cBbille 5 % ero otgenstot no nn. 2.3.1 wn 2.3.2.

Ta6bnuuya la

MaccoBas fgons sBaHagus, % Macca HaBecku ctasu, 1 Cvina reHepaTtopHOro Toka, MA
Ot 0,005 8o 0,02 1-0,5 0,5-1
Cs. 0,02 » 0,05 0,5-0,25 125

»0,05»0,25 0,25-0,1 2,55
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K pacteopy, nosnyyeHHoMy s0ObIM M3 YyKaszaHHbIX CrocoboB B M. 2.3, npwwmsaior 1—2 cmd pacrtsopa
conv Mopa.

Ans  craneil, nervpoBaHHbIX XPOMOM, K TOSlyYeHHOMY pactBopy npwmsaioT 10 cm®  pacteopa
YKCYCHOKWC/I0rO HaTPWA 1 BbIAEPKMBAIOT B TeveHre 1 u.

CrakaH C aHa/m3vpyeMbIM pPacTBOPOM YCTaHaB/MBaOT Ha MeLasiky, BK/IHOYAOT MepemMeLumBaHye,
npubasnsioT 10 cm3 pactBopa ene30aMMOHUIMHBIX KBAacLoB, MO Karism NpuivBalT pacTBOp MapraHLo-
BOKMC/I0ro Kanmsa (25 r/gm3) o0 yCTOMUMBOM B TeueHMe 1 MWMH pPO30BOI OKpacku pacteBopa. YUepes 1—2 MUH
Npv6aBnAIOT MO KarisiM pacTBOP a30TUCTOKUC/IOrO Hatpusa (20 r/am3) 4O MOSIHOTO  MCYE3HOBEHMS PO30BOWA
OKpacKkv 1 HeMe1eHHO 1—2 I MOYEBVHbI.

B crakaH oOnyckalT reHepaTtopHbli M UHOVKATOPHbIE 3MEeKTPodbl, HakNagblBaldT Ha  VHAUKATOPHble
3/71eKTpoabl  HanpsbkeHve nonspusaumm 50—100 MB. B pgpyroii cTakaH, 3anofiHEHHbI CEepHOW  KUC/IOTOW C
MOJISIPHON  KOHUEHTpauueid  akBuBasieHTa 0,1  Monb/AM3,  OnyckaldT — BCMOMOrarte/bHblii  N/1aTMHOBDIN
9M1EKTPOA, Y 3aMbIKaOT LiEMNb COSIEBLIM MOCTUKOM, 3ar0/THEHHLIM CEPHOI KNC/IOTOM TOM e KOHLEHTpaLK.

OTMevatoT HayaslbHOe MOJMIOXKEHVE MHAMKATOpa W3MepUTesIbHOTO Mpubopa, BK/IKOYEHHOrO B CUCTEMY
MHOVKALMM  KOHEYHON TOUKM TUTpoBaHMSA. OOHOBPEMEHHO BKIHOYAKOT TEHEPATOPHbIA TOK W CEeKyHAOMeEp.
dnekTponmM3 BedyT [0 Tex Mop, MoKa WHOMKATOP W3MEepPUTESIbHOTO Npubopa He HauHeT OTKIOHATbCA OT
NepBOHAYa/ILHOTO  MOJIOKEHUS.  BbIKMOYaOT  reHepaTopHblii  TOK, OJHOBPEMEHHO OCTaHaB/MBasi CeKyHZo-
Mep, 3anuCbIBalOT MOKa3aHUsi WMHOMKATOPHOTO TOKA M BPEMEHM, BK/IKYAKOT FeHepaToOpHbli TOK B CeKyHAo-
mep 4—5 pa3 Ha 3—10 ¢, kaxaplii pa3 3an1cbiBast NoKazaHusl.

CTpoaT rpathuk 3aBUCMMOCTU WHOVIKATOPHOrO TOKa OT BPEMEHM W HaxOAAT Bpemsi, COOTBETCTBYHOLLEE
KOHEYHO TOYKE TUTPOBaHKA, N0 MECTY NepeceyeHrst MPSMOSIMHENHbIX yHacTKOB 06erX BETBEI KPMBOIA.

MaccoByto A0/110 BaHaauA paccumTbiBatoT Mo n. 4.1.

Pazg. 2a. (BeeneH AononHuUTeNbHO, am. Ne 1).

3. OMNPEAENEHVE BAHAOMA (NMPY MACCOBOW AOJE 0,05-6,0 %)
METOJAMU AMNEPOMETPWYECKOIO, NMOTEHLUMOMETPNYECKOIO
N BU3YA/IbHOI O TUTPOBAHNA

31 CywHoOCTb MeTOa

MeTof, OcHOBaH Ha okucieHun BaHagus (V)  MapraHUOBOKUC/IbIM  KaUTMeM B KUC/IOW  cpede WU
TUTpoBaHWM BaHaaus (V) pactBopom ammoHus-xkenesa  (Il) cepHokucnoro. KOHEUHYo TOYKy TUTPOBaHVA
onpeaensoT amrnepoMeTpUYecKU, MOTEHUVOMETPUYECKM U BU3YaUTbHO.

32. AnnapatypapeakTnuBbl, pacTBOpbI

Jliobble  yCTaHOBKW, NpUrogHble 4719  MOTEHUMOMETPUYECKOrO WM  aMrnepoMETPUYECKOro  TUTPOBAaHWA
BaHaausa, obecrieuvBalolLme 3a4aHHble  METPOSIOTMYECKME  XapPaKTEPUCTMKMA  TOYHOCTM  OMpefenieHusl BaHa-
avis.

AMMOHUIA HaacepHoKMCbIn no FOCT 20478—75.

Kanuii nnpocepHokucsbiii no FTOCT 7172—76.

Kncnota dproprctoBogopoaHas no FOCT 10484—78.

Harpuii yrnekvcnbiin 6e38oaHbIR, no FTOCT 83—79, pacTBOP C MacCOBOA KOHLEHTpauyel 2 r/ams.

Kucnota cbeHwnaHTpaHuioBasl, pactBOp C MacCOBOW KOHUeHTpaumein 2 r/gm3: 0,2 1 hbeHunaHTpaHu-
JI0BOW KNCNOTbI pacTBopstoT B 100 cMm3 ropsvero pacteopa Yr/eknc/10ro HaTpusi.

OcTasibHble peakTvBbl U pacTBopbI Mo Nn. 2.2.

33. lNMpoBegeHne aHanumsa

HaBecky cTaiM, B 3aBMCMMOCTM OT MAaccoBOW f[o/M BaHagysa (Tabn. 1), nomewalT B CTakaH

BMECTUMOCTbI0 400 cm3 n pPacTBoOpPAOT OAHUM U3  HWXKEYKa3aHHbIX Cnoco6oB B 3aBUCUMOCTU OT XMMUYEC-
KOro coctaBa CTav1n.

Tab6nuya 1
MaccoBas fons saHagus, % Macca HaBecku ctasu, T
O10,05800,5 1
Cs.05»1,0 05
»1,0»2,0 0,25
+2,0»6,0 0,1

Mpyn MaccoBoii gorie xpoMa meHee 3,0 % 1 OTCYTCTBUM Bo/bgpamMa K HaBecke npuvBatoT 50 cvd
pacTBopa CepHOI KNCNOTbI (1 : 4) 1 HAarpeBatoT A0 PAacTBOPEHUs!. K KUNSiLLeMy pacTBOPY OCTOPOXHO
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HeOO/bLLMMM  MOPUMAMU  NPUGABNAIOT  HAACEPHOKUC/TbIA - aMMOHUIA 10 MOJSyYeHVsT  MPO3PadHOro  pacTBopa.
PactBop KMmATAT 5—10 MWMH ONnsi paspylleHuss ocTatka HaACepHOKUCNOro aMMOHWs, npuwinsaloTr 5—10 cm3
pactBopa cepHokucrioro xenesa (), 3atem po6asnsaioT Body A0 obbema 100 cm3 M pacTBOp OX/TaXAAtOT.
Mpn maccoBoii fone xpoma MeHee 3 % W OTCyTCTBMM BO/bhpama npobbl, HEpPacTBOpPVMbIE B CEpPHON
Kucnote, pactBopstoT B 20 cm3 COMAHOM KUCMOTbl M 20 CM3 a30THOW KUCMIOTbl. 3atem Ao06asrsoT 15 cms3
CEPHON KUCMOTbl U PacTBOP BbINapuBaOT [0 BblAESIEHWS NapoB CEPHON KUCNOTbl. Ecim npu aToM ocTaetcs
KapOuOHbIA  OCTaToK, TO K ropsyeMy pacTBopy npuvGaB/istoT OCTOPOXHO, MO  KarsjisaM, as30THYH KUC/IOTY W
BbINapVBalOT PacTBOp [0 BbIAESIEHUSI MapoB CEPHON KMUCIOTbI, OX/1aXAAI0T, CMbIBAKOT CTEHKM CTakaHa BOZOM
M pacTBOP BHOBb BbINapuBaOT [0 BblAENIEHVMS MNAapPOB CEPHOM KucnoTbl. Comn  pacTBOpPSOT B BOAE,
[o6aensoT Bogy A0 obbema 100 cwms. lMpu aHanuie cranei, cogepxalmx 60/blIoe KONMYECTBO Kapbuaos,
HepacTBOpPVMbIA  OCTaTOK (PULTPYIOT Ha (OWNLTP CpegHein M/I0THOCTK, cofepxalimii  HebosbLuoe  Konnye-
CTBO (oMNbTPOOYMaXKHON MaccChl, cobupasi huibTpar B CTakaH BMECTMOCTbO 400 cm3. Ocafok Ha unbTpe
npombiBalOT 5—6 pa3 ropsyein Bogoin. PuibTp C 0CaaKoM MOMELWAT B MAATMHOBLIA TUreslb, BbICYLUMBALOT
1 osonaT. Ocagok npokasvearoT npu 900—950 °C u oxnakparoT. Ocafok B TUM/1Ie CMaumMBaloT 2—3 Kan-
nAaMy - BOAbl, NpubaBNalT 2—3 KaiM CepHON  KUCiotTbl U 3—4 cm3  (PTOPUCTOBOAOPOAHON  KUC/IOTI.
Cogepxmmoe TUMNA OCTOPOXHO BbIMapmBatoT gocyxa W npokasmsaoT npu 550—600 °C. Octatok B T1urie
CNNaBfsAloT C 2—3 T MUPOCEPHOKACIONO Kanus. Turenb OXNax4arT, MOMELAlT B CTakaH BMECTUMOCTbLIO
300 cm® 1 crnnas BbllenaumBaloT npu HarpeBaHu B 30—40 cm3 Bogbl. [MonyyeHHbIi pacTBOp npucoeay-
HAKOT K OCHOBHOMY (punbTpaty. K oxnakaeHHoMmy pacTtBopy fobaensor 5—10 cm3 pacTBopa CEepHOKWCIONo
xenesza (Il). Mpy aHanmze cTanen, cogepxawmx 6onee 3 % xpoma U He cofepkalimx Bosbdipama, K HaBecke
npuBatoT 20—30 CcM3 COMSHON KUCMOTbI, PacTBOp HarpesatoT, npubasnsoT 10—I15 cm3 a30THON KUCMOTbI
1 NPOJO/HKAKOT HarpeBarthb [0 paCTBOPEHNA HABECKW.

Mpn maccoBoil fone Bosbhpama 6onee 3 % npoGbl PacTBOPSKOT COOTBETCTBYHOLLWMM CrOCOOOM B
3aBMCMMOCTM OT COAepxaHns xpoMa c pobasneHvem 10 cm3 doocthopHOM KUCIOThbI MU MOTEHUMOMETPU-
YEeCKOM Y BU3yasIbHOM TUTPOBaHWN 1 5 cM3 Npy aMnepoMeTPUYECKOM TUTPOBaHWN.

[Jonyckaiotcs  Apyre Crnocobbl pacTBOPEHUs HaBeCOK, OobecrneuyvBatollyie MosIHoe Pas/iokeHVe Mnpoobl
1 He TpebytoLLme BHECEHUS M3MEHEHUI B AaslbHENLLMEe CTaayn aHam3a.

Mpy MaccoBoii fone XxpomMa 6osee 7 % oTAeNsoT XpoM OT BaHaas, kak ykasaHo B nn. 2.3.1 nin 2.3.2.

PactBop, MO/yYEHHbIN OAHMM K3 BbllEyKa3aHHbIX CrocoboB, MEPeHOCAT B CTakaH M1 TUTPOBaHUS,
npv6as/iAoT Boay [0 150 cm2 n oxnakgarot ao 20 °C.

Mpn maccoBoil gone xpoma B cTanm 6onee 3 % K pactBopy npubasnsoT 10 cm3 pacTtBopa YKCYCHO-
KMC/Or0 HaTpUA Y BbIAEPXKUBAKOT 1 Y.

K pactBopy, npv MOCTOSSHHOM rMepemMeLuvBaHuM, MpubaBnslT Mo KarnisgM pacTBOp  MapraHLOBOKYC-
noro kanmsa (25 r/gm3) [0 YCTOMUMBOM PO30BOM OKpackn. Yepes 1—2 MUH NpuGaBnsoT MO Karsisim pactBop
asoTucTokucsioro Hatpusa (20 r/gm3) npu MHTEHCUMBHOM  NepemelunBaHuMyM  pactBopa [0 MOSIHOTO  MCYE3HO-
BEHWA pPO30BOA OKpackn W HemegneHHO npubasnaoT 10 cv3 MOYeBMHbI. PacTBOp MepemMelumBaloT 1 4vepes
3 MWH TUTPYIOT pacTBOpoM co/m Mopa C MONSPHON KOHUeHTpauvein aksuBasieHTa 0,01  mosnb/ams,
yCTaHaB/IMBasi KOHEYHYK) TOYKy TUTPOBaHUsI MoTeHUMoMeTpuyeckuM (B npucytcteum 10 cm3  cpocdopHoit
KUCNOTbI) U aMNepoMETPUYECKUM METOLO0M Ha COOTBETCTBYHOLLIEN YCTaHOBKE.

Mpn BU3yasIbHOM OMNpefesieHn KOHEYHOM TOYKM TUTPOBaHWA K pacTBOpy, MOArOTOB/IEHHOMY /15
TUTPOBaHWS, NpUbaBnAlT 5—6 kanenb pacTtBopa (PEHWIaHTPaHWIOBOM KWUCIOTbl U TUTPYIOT €ro pacTBOPOM
conv Mopa 40 nepexoia BALLIHEBOW OKPaCKM PacTBOPa B XXE/TTO-3e/1EHYHO.

MaccoByto [0/110 BaHaavsA paccumTbiBatoT o n. 4.1.

3.1—3.3. (N3meHeHHas pepakups, N3m. Ne 1).

4. OBPABOTKA PE3YJ/IbTATOB

4.1. MaccoByto 0o/0 BaHaays (X) B NpoLeHTax BbIUMCASAIOT No chopmMynam
npy 06bLEMHOM aMNePOMETPUYECKOM, NOTEHLVIOMETPUYECKOM WL BU3YaslbHOM TUTPOBaHWN

,» V-T-100

rae V— o6bem pactsopa conm Mopa, COOTBETCTBYHOLLMIA KOHEUYHOW TOUKE TUTPOBaHNA CMV3,
T — maccoBas KoHLeHTpauwmsa comm Mopa, BbipadkeHHas B r/cvS BaHaaus,
M — macca HaBecKkv CTauu, T;
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MpY Ky/IOHOMETPUYECKOM TUTPOBaHUM

_ Kr /n /e 100
B T

X

1

rae Z= 4-|-::n0,0005280, ,

F — uncno ®apapes (F — 96500 Kn),

A — aTtomHasa macca BaHaanst (A =50,95T),

N — YM1C/I0 3/IEKTPOHOB, YYaCTBYIOLLIMX B BOCCTAHOB/IEHUN BaHaaus (M = 1),
/ — cnna reHepaTopHOro Toka, A,
t — BpeMsi, COOTBETCTBYHOLLIEE KOHEYHOV TOUKE TUTPOBaHWS, C,

T — Macca HaBecku Npobebl, T.

4.2. ABCONKOTHBIE AOMYyCKAEMble PACXOXAEHUS pPe3y/bTaToB NapaslieribHbIX ONpeaeneHuii gns nose-
puTenbHoOin BeposTHOCTM P = 0,95 He [O0/DKHblI MpPeBbllaTb  [ONYCKAEMbIX PacXOKAEHWUI, YKa3aHHbIX B
Taon. 2.

Ta6nunuya 2

Maccosast fo151 BaHagus, % AGCO/OTHOE [0MyCKaeMoe pacxoxaeHvie, %

Ot 0,005 o 0,01 0,004
Cs.0,01» 0,025 0,008

» 0,025 » 0,05 0,01

» 0,05» 0,10 0,02

»0,10 » 0,25 0,03

»0,25» 0,50 0,04

»0,50» 1,00 0,06
»1,00»2,50 0,10

» 2,50 » 6,00 0,15

41, 4.2.(V3meHeHHasn pepakuys, 3m. Ne 1).

Pepaxrop TA. JleoHoBa
TexHudeckuii pepakrop A C. ['pyLLaHoBa
KoppexkTop T./. KOHOHEHKO
KomnibtotepHast Bepctka C.B. Psi6oBoi

W34, nmu, Ne 021007 ot 10.08 95. CaaHo B Habop 15 04.99. MNognmcaHo B nevatsb 11 05.99. Yen.neun, 0,93. Yu.-uzgn. 0,87.
Tupak 170 3k3. C 2790. 3ak. 379.

UMK W3patenbcTeo cranaapTos, 107076, Mocksa, KonoaesHbiii nep., 14.
HabpaHo B V13aarenscrse Ha NOBM
Purman UMK N3parenscTso craHaapToB — Tvn. “MockoBckuii nevaTtHrk’, MockBa, JIsnnH nep., 6
Mnp Ne 080102





