CNJiABbl M JIMTATYPHl HA OCHOBE BAHAAMA
roct

Meroas atromno-abcopbunoHHOro aHanuia

Vanadium base alloys and alloying elements. 26473 ,|2—85

Method of atomic-absorption analysis

OKCTY 1709

Mocranosnenrem locygapcreedHoro xomutera CCCP no <ravaapram or 25 mapra
1985 r. N2 752 cpok peicTBHA yCTaHOBNEH S
c 1- | 3

Ao 01.07.91

HecoGniopeune craupapra npecnepyercs No 3aKOHY

Hactosimu#i craHgapr pacnpocTpamsieTcss Ha CIJIABBH H JIHraTypol
Ha OCHOBE BaHAJAHfA ¥ YCTaHaBJAHBAaeT aTOMHO-a6CcOPOUMOHHHIH METOX
onpele/eHHss KOMIOHEHTOB, yKa3aHHBIX B Tabna. 1.

Ta6annua 1

OnpenensieMblii KOMIOHERT Onpepensiemad MaccoBas zonas, %

AnroMunnit 20—50
Banapguii 30—60
Keneso 0,42

KpeMuni 0,1—1

Mapranen 0,5—2,5
Mouan6aen ' 10—20
Turau 5h—15

Metoj ocHOBaH Ha M3MEPEHHH aTOMHOTO IOTJIONIEHHS pe30HaHC-
HBIX JIHHUH onpejensieMHIX 3JIeMEHTOB IIPH BBEJEHHH aHAJIH3UPYEMO-
ro pacTBOpa B BO3AYIIHO-allEeTHJEHOBOE ILIaMs WJH HJaMs CMecH ale-
THJEHA ¢ 3aKHChIO a30Ta.

1. OBLUME TPEBOBAHMS

1.1. O6we TpeGoBanus K Merogam anaausza—mno I['OCT
26473.0—85.

M3panne opuumannpHoe Mepeneyarka BocnpelieHa

*
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CnekrpogoroMerp aTromMHO-abcopOuuoHHH [lepkun-damep Mojne-
gu 303 uaM aTOMHO-abCOPOLUUOHHBIA CNeKTPOoGOTOMETP aHaJOTHYHOrO
THIA, NO3BOJSIOMUE TPOBOAUTL ATOMHU3AILMIO B IJIAMEHH.

Auerunen no 'OCT 5457—75.

3axkuch asora.

JlaMIniel mOJIOTO KaTojAa Ha aJlOMHHHH, BaHagu#, KPpeMHHH, XKeje-
30, MapraHel, MOJuOeH, THTAH.

I'openku co mensio aauaHoi 50 uau 100 MM,

Becel aHaJHTHYECKHE.

Bechl TexHHUecKHeE,

DiaexTponedyb MydesabHas ¢ TepMoperyiasTopoM, obecreuusalouas
Temnepatypy o 800°C.

ITnutka saekTpuueckas.

CrakaHH CTeKJssHHBIE BMecTHMOCThI0 100 eM3.

Crakaubl KBapieesie BMecTHMOCTBIO 100 cMm3.

Konb6ur Mepuble BMmectuMoctbio 100 cMm3, 1 nm3.

Haliky naaTHHOBHIE.

Hawku cepedpsaHbe.

MeHn3ypkH MepHBIC BMecTHMOCTbIO 25 1 100 cMm3.

[TuneTky BMEeCTHMOCTBIO b cM® ¢ AeJEHHAMH.

ITunerku BMecTHMOCTLIO 5 H 20 cMm?® 6e3 neneHuil.

BOpOHKH CTeKJIAHHEIE KOHHUECKHE.

@uabTpel OyMaxkHble 6e330JbHEE «Bejas JeHTay.

[IuneTKH TMOJH3THICHOBHIE. .

Kucaora cepsas no 'OCT 4204—77, pasbasyieHnas 1 :1.

Kucnora asorsas no I'OCT 11125—84, pas6asnaennas 1: 1.

Kucnora ¢ropucrorogopoauasi no I'OCT 10484—78.

Kucnora coasmas mo 'OCT 3118—77, paszGasaennas 1:1.

Kasusa rugpookuch no 'OCT 24363—8&0.

bapuii xqopucteii no I'OCT 4108—72, pacTBOp KOHUEHTpalueh
100 r/pMm3.

/Keseso Merassnueckoe BOCCTaHOBJEHHOC.

Kpemrusa asyokucs no 'OCT 9428—73.

Mounub6aes MerasnHuecKHH C cOJepKaHHEM OCHOBHOTO BellleCTBa
He menee 99,9%.

Amomunuit meraanuueckust no FOCT 11069—74.

Mapranua (IV) okuce no T'OCT 4470—79.

Turan ry6uareii mo TOCT 17746—79.

Bananu#i MeTa/yIMueCKUH C COHNEpXKAaHHEM OCHOBHOrO BellleCTBa He
meHnee 99,9%.

21. IlpurotoBieHue CTaHZAaPTHH X PacrTrBOpPOB

CraHzapTHBIE  pacTBOp  Xese3a  (3amacHOHf), coAepKaliui
1 mr/fcM® kesesa: 1 r MeTaJaH4YECKOro 2Keje3a NOMEINAIOT B CTakKaH
BMecTAMocThio 100 cm®, mpuausator 50 cM® a30THOH KHCJIOTH, pacrt-
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HOH TeMNepaTyphul H NEpPeBOJAT B MEDHYI KOI6Y BMECTHMOCTBIO
1 nm®, nosomst Bomo# n0 merkH. Pactop kenesa (paGoumii), comep-
xamuit 0,1 mr/cM® xesesa, roropar pasGaBieHHeM CTaHXAPTHOIO
3aIacHoro pactsopa BoJo# B 10 pas.

CranpapTHHA pPacTBOP KPeMHHs, COAepXKalui okoso 1 wr/cm3
kpeMHHs: 2,1309 r AByoKHCH KPEMHHSI [OMEIIAOT B Ccepe6paHyio
Yauky, A0GaBAsAOT 6—8 I rHAPOOKHCH Kajus, npuausaot 30 cm®
BOIH, NMepeMENIMBAIOT U HarpesaloT A0 MOJHOTO pacTBopeHHs. PacTBop
NepeBOAAT B MEPHYIO KOJIOY BMeCTHMOCTBIO 1 M3, ZOBOIAT HO METKH
BOZOH.

TouHyio MaccoBYI KOHIEHTPallHi0 KPEMHHS YCTAHABJHBAOT rpa-
BHMETPHUECKHUM MeTONOM. /s 3TOro B HNJIAaTHHOBYIO YAalIKy OTOHPAIOT
nuneTkon 20 cM® CTaHZApPTHOTO pacTBOpa KPEeMHHA, NPUIHBAIOT
2—3 cM® cepHO#t KHCJOTH, pa3baBjeHHOH 1:1, comepxuMOe UYaIIKH
ynapuBaoT no0 2—3 cM®, OXJaXJaloT [0 KOMHATHOH TeMnepaTyphl
H OCTOPOXKHO, TO KamJsM, NMPUJIHBAIOT elle 5—6 cM® KOHUEHTPHPO-
BAHHOH CEPHOH KHUCJIOTHL. 3aTeM pPaCcTBOP HArpeBaIOT A0 BHAEJEHUS
TYCTHIX MAapOB CEPHOr0 AHTHIAPHAA; OXJaxXKAAIT J0 KOMHATHOH TEM-
nepaTypel, NPUJIHBAIOT 2-——3 cM® BOIH, CHOBa YNapHBAIOT A0 TYCTHIX
NapoB CEPHOro aHrMApPHAE, OXJAaXKAAIT A0 KOMHATHOH TeMIEepaTyphl
u npuausapT 100 cM® Bogw. Harpemaror pactBop zo 70—80°C, oca-
0K OTQHJILTPOBHBAIOT HAa GUABTP «Oejasg JEeHTa» W NPOMEBAIOT
HECKOJIbKO Da3 ropsiyed BOJOH N0 YAaJeHHS U3 Ocafka cyabdar-
MOHOB (peakuus mnocnelfHefl Kamiau QHIBTPATA C PacTBOPOM XJIOPH-
croro 6apusi). PuUABTP ¢ OCANKOM INMOMEIIAIOT B IJIATHHOBHIA THreb,
NOACYUIHBAIOT, 030JSI0T H NMPOKANUBAIOT B MydenbHoOH neun npu 700—
800°C B Teuenme 1—1,5 4. Turear ¢ OCaZKOM OXJAaXAAIOT A0 KOMHAT-
HOM TeMmepaTypel B 3KCHKarope, B3BewmBaior. K ocagky B THIIE
N006aBAAIOT H3 NOJUITHIECHOBOH HHMNETKH 5 cM? (PTOPUCTOBOLOPOIHO
KHCJIOTHI, HECKOJbKO KaleJb KOHIEHTPHUPOBAHHOH CEPHOH KHCJOTH H
HarpeBaOT OO NpeKpallleHHs BLIJeJIEHUS TIapOB CEPHOH KHCJOTHL.
Turear ¢ ocafikoM BHOBb NPOKaJHBAIOT B MydesbHO Meud B TeueHHe
10—15 MuH, oxJaXXIal0T U B3BCILHBAIOT.

MaccoByio konuentpanuio (C) CTaHZapTHOTO PacTBOPa KPEMHHS,
BBIPAXKEHHYIO B Mr/cM3, BEIUHCASIOT O hopmyae

C L (’n—'ml ) . 0 ,4674

V y
rie m—Macca ocajka A0 00pabOTKH (BPTOPHCTOBOLOPOAHOH KHCJIO-
TOH, MT;
m; — Macca ocajka mocje o6paGoTku (TOPHCTOBOAOPOIHON KHC-
JOTOH, MT;

0,4674 — xos¢hpuuHenT mepecuera ABYOKHCH KDPEMHHS Ha KPEMHHH;
V —o00beM cTaBZapTHOrO pacTBOpa, B3ATHIY JAJS ONpeje]eHHS,
cM3,
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LTadAiaplabld paCl'BOp Mdapldidlld (odlldaChon), LOACDmMdHLNN
| mr/cm?® mapranma: 1,583 r IByOKHCH MapraHua momelialoT B CTaKaH
BMectTumoctbio 100 om3, mpuamsaror 20 ¢cM? COASTHOH KHCJIOTH, Harpe-
BaIOT A0 TOJIHODO PacTBOpeHHd, TOJYYEeHHBIH pacTBOp BHIIapUBAIOT
JOcyXa, OCTaTOK PAacTBOPIIOT B BOAe, MePeBORAT B KoMDYy BMeCTH-
MocThi0O | 1M3, ZOBOAAT MO MeTKH BOMOM.

Tounyio MAacCOBYIO KOHIEHTPAIHKIO MAapraHia yCcTaHABJHBAOT THUT-
pUMETPHUECKHM METOZOM B coorBeTcTBHH ¢ TpeboBaruamu ['OCT
26473.5—85. 1151 3TONO B KOHHUECKYIO KOaOy BMecTHMocThio 250 cm?
orbupaioT nuimetkod 20 c¢M® cTaHmapTHOTO pacTBOpa Maprasiia, pas-
6aBasiior Bojo# mo 100 om3, nobapasior 7 cm® pacmeopa oprodocdop-
HO¥ KHCJIOTH H JaJiee ONpelnessiioT MapraHel 0o pasi. 3.

MaccoByo xoHuentpauuio (C) craHaapTHOTO pacTBOpa Mapras-
13, BEIpAXEHHYIO B MT/cM®, BHIUHCAAIOT MO popmy.e:

C = 0,001099- vV,
V b
rie V,—o06bem pacrBopa uiaBeJeBOH KHCJAOTH, H3PacX0LOBaHHBIH
Ha THTPOBaHHe, cM3;
0,001099 — maccoBas KOHIlEHTpallul pacTBopa LIaBeJeBOH KHCJIOTH,
BRIp2XKeHHasi B I/cM® MapraHIia;
V —ofbeM cTaHZapTHOrO pacTBOpa MapraHlla, B3ATHH A
OTpeeJeHHsT Mapraiua, cM3, -

PactBop Mapranna (pabounit), comepxamuii 0,1 mr/cM® Mapras-
I{a, rOTOBAT pa30aBjeHHEM CTaHAAapPTHOrO 3alaCHOTO pacTBOpa BOAOH
B 10 pas.

CranjapTHBIA PacTBOp aNIOMHHUS, cofep:xamui 10 mr/em® aaio-
MHHHA: 1 © Meradnuyeckoro aJiOMHHHS [OMELlaloT B CTaKaH BMECTH-
mocTbio 100 cM?®, mpuausaior mopuusimMu 20 cM?® COJAAHON KHCIOTH. H
HarpesalT M0 IIQJHOI'0 PACTBOPEHHS, PACTBOD OXJAXKIAIT A0 KOM-
HaTHOH TeMilepaTyphl, TePEBOAAT B MEPHYK KOJOY BMeCTHMOCTbIO
100 cm® u 1OBOAAT JO MeTKM BOLOH.

CranpaprTablii pacTBop BaHausA, cogepxauuin 10 mr/em® Banaaus:
] T MeTanauueckoro BaHaaud MOMEIAIOT B CTaKaH BMeCTHMOCTHIO
100 cM?, mpuauBalor 10 cM® cepHOH KMCJAOTHL H UIOPUUSMH TIO
9—10 c¢M® a30THOH KHCJIOTH, pPacTBOPSIOT TIPH HarpeBaHHH, YIAapH-
BalOT A0 BHIAECJNEHUS ITAPOB CEPHOTO AHPHMAPHAA, OXJAaXKAalT HO
KOMHATHOH TeMmnepaTypsl, J00aBAAIOT 10 cTeHKaM Koabw 20 cm?
BO/Ibl, OCTOPOXKHO [epeMeillHBalOT, MepeBOAST B MEPHYIO Koa0y BMe-
ctumoctbio 100 ¢M?® # poBOAAT BOAOH Y10 METKH.

CraHnapTHBIH pacTBOp THTaHa, cogepxamwuit 10 mr/cM® Tturaua:
1 r ry6uaToro THTaHa MOMELIAIOT B CTaKaH BMecTHMocThlo 100 cwm?®,
NpUAnuBaOT 15 oM? CepHOH KHCJIOTH H HECKOJbKO Kaflelb HTOPUCTOBO-
NOPOAHOM KHCXOTH, PACTBOPSAIOT TIPH HAlDEBaHHH, PacTBOD OXJIaXK-
Aal0T A0 KOMHATHOH TeMNmepaTyphl, MepeBoAsAT B MEpPHYI KOA0Yy BMe-
crumocTbio 100 cM3, moBOAAT OO METKH BOAOH.
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~labddplinbld palloup MOJRVACHA, COACDMmdaUlMHE 1V MT/OM™ MO~
JubaeHa: 1 r MeTaaanueckoro MoJauGJeHa NOMeLIAlOT B CTAaKaH BMe-
crumocteio 100 cm®, mpurusaror 20 c¢m® cepHoft Kucaotol u 10 om3
430THOU KHCJNOTH, HaArpeBaloT [0 MOJHOrO pacTBOpenusa. Pacrsop
OXNaXKAalT N0 KOMHATHOH TeMIepaTyphl, MePeBOAAT B MEPHYIO KOJ-
6y BmecTuMocThio 100 cM3, moBOMAT MO MeTKH BOAOIL.

3. TOATOTOBKA K AHANU3Y

3.1. IlpuroToBIeHHEe PACTBOPOB CPABHEHHS

3.1.1. PaGouue pacTBOpPH cpaBHEHHS WPH OnpefeJeHHH KpPeMHHS,
Xejge3a H MapraHua roToBAT pa3faBieHHeM COOTBETCTBYIOLIHX CTaH-
JLapTHBEIX PaCTBOPOB.

Pabouue pacTBOpH CpaBHEHHS IJS ONpeldeJeHHS KPeMHHA TOTO-
BAT CJeAYIOIHM 06pa3oM: B MepHBEe KOJOb BMecTHMOoCThO '100 ¢Mm3
BgoasaT mo 0,5; 1,0; 2,0; 3,0 u 5,0 cM® craHaapTHOrO pacTBopa KpeM-
HHs, 4yTo cocrasiaser 0,5; 1,0; 2,0; 3,0 u 5,0 Mr KpeMHHS H COOTBeT-
CTBYET MaccoBOH JoJie kKpemuus B mpode 0,1; 0,2; 0,4; 0,6 u 19%.

Pa6ouyue pacTBOpPHI CpaBHEHHsi JJS ONPENEJCHHA Kejde3a TOTOBAT
caenyouuM obpasoM: B MepHBle KoaOw BMecTtumocTbio 100 cm® BBO-
ast no 1,0; 2,0; 3,0; 5,0 u 6,5 cMm® cranmapTHoro padoyero pactBopa
)KeJsaesa, uto cocrassager 0,1; 0,2; 0,3, 0,5 u 0,650 Mr Kejeza H CoOT-
BEeTCTBYET MacCCOBOH IoJie keaesa B mpobe 0,4; 0,8; 1,2; 2 u 2,69/,.

PaGoune pacrBopH cpaBHeHUS 1Js ONpeLe/eHHS Maprayila roTo-
BAT CJAeAYWIIUM o0paszoM: B MepHBle KoJGH BMecTHMocThio 100 cm3
BeoasaT no 0,5; 1,0; 2,0; 3,0; 5,0 u 6,5 cm® crawmaptHoro pabouero
pacTBopa maprauua, yro cocrasaser 0,05; 0,1; 0,2; 0,3; 0,5 u 0,65 mr
Mapragua u COOTBETCTBYeT MAaccoBOH jJone Mmapranina B mpobe 0,2;
0,4; 0,8; 1,2; 2.0 u 2,69%.

3.1.2. Hus onpexenenus aJgiOMHHHES, BaHajiHd, MOMHGIEHA, THTA-
Ha B JIHratypax coCTaBa BaHaJHH—aJIOMHHHH-—MAaprasell—THTaH H
BaHAJUA—aJIOMHHAN—MONUGIEH—THTAH TOTOBAT MOC/IEL0BATEJbHO
JBE CepHU PaACTBOPOB CPABHEHHS.

Cepus 1, pactBopnl Ne 1—3, B TpH MepHHE KOJGH BMeCTHMOCTbIO
100 cM® mocaemoBarenbHo BBOAAT 22,5: 25 u 30 om3 CTaHAAPTHOIO
pacrsopa Banaauda; 26,5; 13,5 u 9,0 cM® crammaptHoro pacrsopa
amomunns, 1,0; 2,5 u 5,0 cMm® cranzapraoro pacTeopa THTaHa. [Toay-
HaloT pacTBOpH, coAepxamue 225; 200 u 300 Mr Banaama, 265; 135
1 90 mr amtomunus, 10; 25 u 50 Mr THTaHa.

Cepus 1, pactBopu Ne 4—6 (paGoune pacTBOpH cpasHeHus). Kax-
AbId U3 MOJYYeHHBIX PacTBopoB Ne 1—3 paszGaBasiior eme pas cJje-
Zytomum obpasoM: 5 cM® pacTBOpa mepeRocAT B MepHYIO KONOy BMe-
crumocThio 100 cM3, moBOXST BOZOH MO METKH, IOJYYAIOT pPacTBOPHI,
conepxauine B oobveme 100 cm® 11,25; 12,5 u 15,0 Mr Banagus. '13,25:
6,75 u 4,5 Mr amomunus, 0,5; 1,25 u 2,5 mr THTaHa, 4YTO COOTBET-
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60%, Bananus, 53; 45 u 30% anoMunms, 2; 5 u 10% THTanA.

Cepnsa 2, pactBopel Ne 1—3. B Tpu MepHble KOJOB BMECTHMOCTBIO
100 cm?® mocaeroBartenapHo BBoOAAT: 15; 20 u 22,5 om® cTamgapTHOro
pacrBopa BaHanus; 5; 7,0 u 10 cM® cranmapTHOro pacTsopa MoONHOIe-
Ha, 2,5; 5 u 7,5 cM® craHZapTHOrO pacrtBopa THTaHa, 22,5; 16,5 u
10 cM® craHmapTHOrC pacTBopa aJIOMHHHS; TIOAYYalOT pPaCcTBOPH
cpaBHeHHS, coaep:kamue 150; 200 w225 mr BaHanusa, 50; 70 w
100 mr moanbaena, 25; 50 u 75 Mr THTaHa u 225; 165 u 100 mr anio-
MUHHSA.

Cepusg 2, pactBopn Ne 4—6 (paloune pacTBOpPH CpaBHeHHs). Kax-
ABIH U3 MmoJydYeHHBIX pactBopoB Ne 1—3 pasbamasior elue pas cae-
AywouuM odpasoM: 5 ¢M® pacTBopa nepeHOCAT B MEPHYIO Koady BMe-
ctimoctbio 100 cm3, XOBOIAT BOJOH MO METKH, TMOJYUAlOT DaCcTBOPHI,
comepxamue 7,0; 10 u 11,6 Mr Banagusa, 2,5; 3,75 u 5 Mr MoandaeHa,
1,25; 2,5 w 3,75 mr tuta"a u 11,25; 825 u 5 Mr aglOMHHHA, UTO CO-
OTBETCTBYET CJAEAVIOUIMM MAaCCOBBIM JOJSIM 3JeMeHToB B mpobe: 30;
40 u 459 Banagusa, 10; 15 u 209% wmoaubiena, 5, 10 u 159 turaHa u
55; 3b u 20% agaoMuHHA.

32. I[loaroToBxa !Hpoﬁbl

HaBECKy aHAJU3HPYeMOA MpobH ‘Maccoi 05 I NOMENlAIOT B KBap-
neBHl#l cTakan BMecruMmocThio 100 cm® (mpu Juratype anioMUHHA—
BaHalUH-—Maprasell—THTaH) HJAHM B CTAaKaH U3 CTeKJAOYyTIepoia (NpH
JUTaType  aJdIOMUHUA—BaHAAHA—MOJHOIEH—THTAH) TMPpUIHBAIOT
10 cm® cepHoli kucaots, pasd6apiaeHHod 1:1, u 10 cm3 aszotHoH KHC-
JOTH, pasfasJyennoin |:1, HarpeBawT 10 MOJHOIO PacTBOPEHHI TPO-
6vl. PactBop mepeBoasT B MepHYI0O KoaOy BMecrumocthio 100 cm3,
OXJaxKAal0T. NOBOASAT A0 MeTKH BoAOH. IloayueHHBIH pacTBOp HCMO/b-
3YIOT N7 onpedeseHHsd KPeMHUs.

JInst onpepesieHUs aJIOMHHYS, BaHAIMs, XKeje3a, Mapraiua, Moauno-
JeHa U TUTaHa TIOJYYEHHHIH pacTBOp pasbasasitor Bogoit B 20 pas
(aJUKBOTHYIO HacTb —5 cM® mepeBONSAT B MEpPHYIO KO0y BMeCTH-
MocTblo 100 cM8, Z0BOASIT 4O METKH BOJOI).

33. [IpoBeneHue anaauiza

IIpubop mpUTOTABANBAIOT K paboTe. YCJOBHS ATOMHO-a0cOpOILHOH-
HBIX H3MepeHHH TmpuBedeHul B Ttab.a. 2. s mpoBeaeHUss aToMHO-a0-
COPOUHOHHOI0 OnpeJeeHusl TOocAe BKAOUeHHS nprbdopa B CeThb MOA-
6UpaloT Takoe TOJOXKEHHe JaMMH MOJHOrO Karoza (B 3aBHCHMOCTH
OT OIpeneasieMoro ajeMeHTa), uToOhH TPH TOKEe, YKa3aHHOM B [Iaclop-
Te Ha JaMIly, NOoKa3aHHe MHKpoaMIepMmeTrpa 'OblJIO MaKCHMaJabHBIM.
[locne nporpeBa saMmnu B teuenue 15—20 MHH 3aXKHUramT COOTBETCT-
BYIOIlee IJaMs H MPH paclblJIeHHd B ‘Hero paboyero pacTeopa cpas-
HEHHSl ¢ MaKCUMaJbHOH KOHIEHTpallHeH ONpelejsieMOro 3JeMeHTa
BRIOMPAIOT MOJOXKEHHEe TOPENTKH W CKOPOCTh PacNblLIeHHd, obecneyn-
BAIOIIHEe MaKCHMaJbHOE ATOMHOE [HOrJOLIeHHe aHaJUTHUYEeCKOH JHHUH
OTIpeiesisieMOro 3JeMeHTa,
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FEeXHM pacoThl aTOMHO-ADCOPOLHOHHOTIO CICKTPOQPOTOMETPA

Swesewr  {AaNMTHIECKaR Fopena ‘wem,~ | Packog rasos.
v

Bananpuit 318,4 Onnomenenas, 2 3akuch azora —

AauHa ead 50 Mm 12,5
aleTHJIeH — 5,5

AmomMuunit 309,3 To xe 2 To xe

Turan 364.3 » 2 »

Moan6aeu 313,3 » 2 »

Kpemuuil 251,6 » 2 >

Xeaeso 2483 Onuolneaenas, 2 Bosayx — 24
anauHa mend 100 mm aueruaed — 4,7

Mapraney 279.,4 To xe 2 | To xe

B onrumanbHO MOAOOPAHHBIX YCAOBHSAX H3MEpPEeHHs PaCHBLIAIT
B IJ1aMsA TOPEJKH MOCJAeL0BATENBHO PacTBOP aHaJu3HpyeMOH qpoOhl
H pafoude pacTBOPH CpaBHEHMS, moabupas HX Tax, YTOOB  OAMH
nasan GOAbUINHA, a APYrod — MEHBUIHH aHaJHTHYeCKuH curean (mo-
®Ka3aHHd uHdposoro tabjao mpwbopa), UYeM pacTBOD aHAJH3HUPYEMOH
npodb (MeTol OrpaHHUUBAIOIIUX PACcTBOPOB), MOBTOPAA TPOLERYPY
H3MepeHHs TPH Pas3a, H PacCYHTHIBAIOT CpeldHee apHpMeTHYECKOE
3HaYeHNe AHAMUTHYECKOrO CUrHasa.

Tlpn onpenenenuy XKpeMHHs, KeJjieda, Mapranla OLHOBPEMEHHO
yepe3 Bech XOJ aHAJH3a MPOBOLAT KOHTPOJABHHEIH ONBIT (ONBIT Ha 3a-
rpsi3HeHHe DEaKTHBOB). YCpPeAHEHHOoe (M3 Tpex) 3HaueHHe AHaNIHTH-
YeCKOTO CHTHaJa KOHTPOJbHOTO ONLITA BHIYHTAIOT H3 3HAUEHHH aHaJU-
THYECKOTO CHTHAJIA PacTBopa mrpoGsl.

4, OBPABOTHA PE3YNbLTATOB

4.1, Maccosyio gonio aJIOMHHNS, BaHaJudA, KejJe3a, KpPeMHHUS,
Mapranina, MoambieHa u TuTaga (X) B OPOUEHTAX BHIYHCIAIOT IO
bopmye

. (Cz‘—cl ) ) (Ax_"Al)
X"‘C1 + Ag"—Al ’
rie C;— MaccoBaa JoJs QupefensieMoro »jeMeHTa B pafoueM pact-

BOpe CP@BHEHUsS € MEHbIIHM (N0 OTHOIIEHHI0O K aHAaJH3H-
pyeMOMy) cColdepikKaHHeM ompejesseMoro 3jeMesra, Y%;

C; —MaccoBasf J0Js1 onpefeaseMoro 3jJeMeHTa B pabouyeM pacrt-
Bope cpaBHeHHA ¢ GoJpliuM (IO OTHOLIEHHIO K aHAaJH3upye-
MOMY) cOJepXKaHHeM ompelenseMoro sjgemenrta, %:;

A{ —3”ayenne omTHYECKOH TJIOTHOCTH pabouero pacTBopa Cpas-
HeHHS ¢ MeHBIIHM (710 OTHOIUNEHHIO K AaHaJU3HPYEeMOMY)
cojlepKaHHeM OIIpelessIeMOro 3JeMeHTa;
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A9 — 3Ha¥EeHHe ONTHYECKOH MJAOTHOCTH palboyero pacrBopa CpéaB-
HeHHA ¢ GOJABIMEM (N0 OTHOUIEHHIO
COZepXKaHHEeM OnpeaeasieMoro 3JIeMeHTa;

A, — 3HaYeHHe ONTHUECKOH

BOpa,.

4.2, Pacxoxuenne MexXAY pesyabTaTaMH ABYX rapaJiedbHbIX
onpejeseHuil He QOJXKHO [IPEBHIIAThL 3HAYEHHH, YKa3aHHHIX B TabJ. 3.

TIVIOTHOCTH

aHaJH3UPYEMOMY )

aHaJH3HPYEMOTO pacT-

Tabauuma 3

OnpepensneMbiit Maccosas | Aonyckaemoe || Oppenensemmift | Maccopas | SONYCKaeMoe
IJIEMEHAT Ao, 0/0 DaCXO()}Ix,ELEHHE, 3JeMEHT LONA, 0/0 DaCXOOzKJleHHE,
1 2 3 1 2 3
Bananuit 30 0,6 Moantaen 10 0.6
, 40 0,9 15 0,8
50 1,1 20 1,2
60 1,4 Kpemunui 0,1 0,01
Anmompnui 20 0,5 0,5 0,05
30 0,8 1 0,1
40 1,1 Keneso 0,4 0,04
50 1.4 1 0,1
Taran 5 0.6 2 0,2
10 0,7 Mapranen 0.5 0,05
15 0.8 1 0,1
2 0.2
25 0,25
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Hsmenenne Ne 1 F'OCT 26473.12—85 CnaaBbl K JHratypsl Ha ocHoBe BaHaaus. Me-.

TOJ aTOMHO-a0cOpOLHOHHOro aHaau3a

YreepxpeHo u BBeleHo B jedHcTsue JloctraHomiaeHHeM IOCYAapcTBEHHOT0O KOMHTETS«

CCCP no ynpaBieHui0 KauyecTBOmM NPOAYKHUHM M CTaHpapram oT 14.05.91 Ne 678
Hara Beenenns 01.01.92:

Beoanas uacTh. [lepBuii a63am u Tabauny | H3J0XHTh B HOBOR pemakuuH: «Has
CTOSIUHA CTAaHAAPT PACOPOCTPAHSETCHS Ha CHJABH M JHraTypH #a OCHOBe BaHaiRA B
YCTaHABJAHBAET aTOMHO-aOCOpOLMOHHHHA MeTon ONpene]eHHS KOMIOHEHTOB H NDHHEGs
cefl, npHBEJEHHHX B Tabua. 1.
(I1pedeamente cm. c. 40%



(I1podoascenue usmenenusn x« FTOCT 26473.12—85)
Tab6aunua il

Onpegensemslit ane- Onpexnedssesass mac- OnpegensteMslf sne- Onpenensaesas »accopas
MGHT cgBag xo.aq, Y% MEHT noas, Y%
AmIOMUHEA 10—50 Moau6aeH 540
Banaani 30—80 THTaH - 225
Keaeso 0,06—10 Xpom 0,05—10
Kpemuuii 0,05—1 Mean 0,05—1
Mapraneny, 0,04—2,5

Pasnen 2. IlepBuiii a63a1 H3J0XKHTh B HOBOH pegakuuu: «CnekTpohoTOMEeTp aTOM-
H0-a0copOUHOHHEIH, MO3BOJSAIONIHI MPOBOAHTL aTOMH3AUHIO B INJaMeHH»;

JOonOJHNTh ab3anamu: «XpoM Meraaauueckuit no FOCT 5905—79.

Menp Merajnuyeckas ¢ MaccOBOH Ao0Jell OCHOBHOro BelmecTsa He MeHee 999 %.

Kpemunsa nopomox, npoxanenusfi npu 500 °C, -¢c MaccoBod Ja0Je€H OCHOBHOTO Be-
mectTsa He MeHee 99.9 %.

(I1podorsxcenue cm. c. 41)



ratpusa ruaApooOKHChb No 1 ULT 4520—7 7, pacTBOp ¢ KOHUeHTpaukeHu 0,1 Moab/am3».

Hynkr 2.1. Ilepebiii a6aan. Heralounts caoBa: «PactBop xesesa (paﬁotnm) co-
nepmamuu 0,1 mr/cM® »xenesa, roToBAT pasbaBleHHEM CTaHZAapTHOTO pacTBOpa BO-
noi B 10 pas»;

BTOpOH ab3anm H3J0XKHTE B HOBOR penakuui: «CTaHZApTHHA PacTBOP KpeMHHA,
copepxawini 1 Mr/cM® KpeMHHSA, FOTOBAT OJHHUM H3 CMOCOGOB.

[leppuiii croco®: HaBecky Mmaccoi 2,1309 r ABYOKHCH KpeMHHs NOMELIIOT B  ce-
pebpsnyio uaiiky, nobaBasioT 6—8 r ruapookucu Kaaus, npuansaiotr 30 cMm® BOIH,
mepeMellinBaloT B HArpesaloT 10 MOJHOTO PaCTBODEHHS. PacrBop nepeBogAT B MEPHYIO
K00y BMeCTHMOCTbIO 1 aM3, AOBOIAT A0 METKH BOJOH.

Bropo#t cnoco6: HaBecky Macco#t 2,1309 r nByoxkucH kpemuus uau 1,0000 r npo-
KaJeHHOro NOpPOUIKAa KPEMHHS CHJABJASIOT € 15 I HAaTPUA Yr/eKHCJIOro B NJIaTHHOBOM
THIJIE, OXJaXJaloT, BHILEJAYHBAIOT PACTBOPOM HATPHSA THAPOOKHCH H JOJHBAKT A0
o0bemMa 1 AM3 3THM Xe pacTBOPOM.

Tperuit cnoco6: NpUroToBJeHHe CTaHAapTHOrO pacTBopa KpeMmHus no FOCT 4212—
—76 Hu3 HAaTPH KPEMHEKHCJOro»;

BocbMOH absatu. Mckmawouute cinoBa: «PactBop Mapranna (paboumfi), conepKa-
muii 0,1 mr/cm® mapraHna, roToBaT pasGaBJeHHeM CTAHAAPTHOTO 3aMacHOrO PAaCTBO-
pa Bogo#i B 10 pas»;

A0NnoJHHTE ab3anamu: «CrapaapTHeIH pacTBOp XpoMa (3amacHof), comepxxaului
10 mr/cM® xpoma: 1 r MeTa/THUECKOro XpOMa INOMEUIAI0T B CTAKaH BMECTHMOCTBIQ
100 cM® u pacTBOpPAIOT NpH HarpeBaHHH B 20 cM3 cepHoO# KucJIOTH, pasbaBaeHuof 1: 1.
Ilo pacrBopennu npuausaloT 10 cM® asoTHo# KueaoThl, pasbGaBsenHo#t I: 1, mpoxoa-
AT HarpeBarHe MO BHJIeJIEHHS NapOB CEePHOH KHCJOTH, OXJaXAaiT, HOPHJIHBAIOT
50 cm® BojH, HAarpeBalwT [0 PAaCTBOPEHHS coJeil, BHOBb OXJaXJAaKT, NEPEBOAAT B
MEepHY10 K010y BMecTHMOcTbi0 100 cM?® M HOBOAAT RO METKH BOROH.

PacrBop xpoMa (paGouwnii), comepxamui 1 mr/cM® xpoMa, rotoBaT pa3baBieHH-
eM CTAHIAPTHOrO 3aMacHoro pacteopa Bojgo#d B 10 pas.

CranaapTHHR pacTBOp MenaH, cojepxamuir 1 mr/cm® memu: 1 r Merajaingecko#
MeIH NOoMeIaoT B crakaH BMectumoctsio 100 cm3, mpuausalor 5 ¢cM® a3oTHOR KHCJHO-
TH, DAacTBOPAIOT NPM HAarpeBaHuH, pasbasaswoT Ao 50 cM® Bojof, KHOATAT A0 ynaJje-
HHSI OKHCJIOB a30Ta. PacTBop oxsaxaaloT A0 KOMHAaTHOH TeMIepaTypH H [epeBOAAT
B MEPHYIO K06y BMECTHMOCTBIO 1 AM3, NOBOAAT 10 MeTKH BOJOf», \

[Tynkre 3.1.1, 3.1.2 H3JM0XHUTL B HOBOH pelaKIluu: _

«3.1.1. PaGoune pacTBOpPH CpaBHEHHS AJsA ONpejeNeHHS KPEeMHHA, XKejae3a, Map-
raHua ¥ MeAH rOoTOBAT pasbaBjieHHeM COOTBETCTBYIOUIHX CTAaHAAPTHHX PacTBOPOB, A
1704 Xpoma — cTaHaapTHoro pabouero pacrBopa. B wects MepHbBIX Koab BMecTH-
mocteio 100 ¢cM® BBOmAT mo 0,25; (mapranma — 0,2); 0,5; 1,0, 2,0; 3,0: 5,0 cM® cran-
JapTHHIX DacTBOPOB KPEMHHHA, Kenesa, Mapraiua, Mend, XpoMa, HAOBOAAT O METKH
BOJOM, MOJYUalOT PACcTBOPH, coaepxauue 0,0025 (maprarna (,002), 0,005; 0,01; 0,02;
0,03; 0,05 Mr/cM? 3THX 5JEMEHTOB B PacTBOpPE, YTO COOTBETCTBYET CJEAYVIOHIUM Macco-
BHM LOAAM 3JeMeHTOB B npobe: 0,05 (Mapranua 0,04), 0,1,0,2, 04, 06710 %
KDEeMHHs, XKeae3a, Mapraiua, Menu 1 xpoma. ' ‘

Ona onpenenenus (nmpH Heo6GXOZMMOCTH) Mapradila TIpH colepXaHmd 10 2,5 %
FOTOBST JONOJHUTEJbHO paloyufi pacTBOp CPaBHEHHS: B MEPHYIO KOJOY BMECTHMOCTEBIO
100 cm® BeomsT mo 5,0 cM® cTaHAapTHRIX PACTBOPOB KPeMHHS, KeJe3a, CTaHIaPTHOro
paGouyero pactsopa xpoMma H 12,5 cM® cTaniapTHOro pacTBOpa Maprasua, ACBOAAT IO
METKH BOJAOR, NOJYy4aloT pacTBOpH, cozepxainde nmo 0,05 Mr/cm® xXpeMmHusa, Xegesa,
xpoMa u 0,125 mr/cm® Mapranua, uto cOOTBeTCTBYET | % KDEMHHs, KeJse3a, XpoMa H
2,5 % maprauna. -

- 3.1.2. Oasa onpemejedus BaHaaHnda, MoanbnerRa, aMOMHHHS, THTaHa, XpoMa H Xe-
Je3a B JHrarypax cocTaBa BaHaAHA-MOJHOAEH-aNlOMHHHI-XKeJae30-XpOM, BaHajui-
MOoaubneH-aJIOMHHRA-THTAH, BaHaAHA-aAIOMHHURA-THTAH, BaHANHA-aJIOMHHHA TOTOBAT
NOC1e10BATENbHO YEThIPE CEPHH PACTBODOB CPaBHEHHA.

Cepusa 1, pacreopat Ne 1—2. B aBe mepHnle kKoa6m BMecTHMocThio 100 cM® no-
¢J1e/0BaTeJJbHO BBOAST cTaHAapTHHe pacrsopuw 155 B 17,5 cM® Banaausa, 150 #

(ITpodoasenue cm. c. 42)



PR OREANTTy SOEAL R Sy Al mlvinvdarild, Uhed 11 U, MIJUMS APUMdA B mGidCoad 1,T R
¢0,7 Mr/cM® aNlIOMHUHUS.

Cepust 1, pacTBoput Ne 3--4 (pa6oune pacTBOpH cpabHenust). Kaxamii u3 noJy-
r4€HHBIX pacTBOpoB Ne 1—2 pas6apasior B 20 pas. Jas sToro 5 cm3 pacTBopa nepe-
RHOCAT B MEPHYIO KOJOY BMecTHMOCTbIO 100 cM3, ZOBOAST 0. METKH BOJAOH, MOJy4aloT
{PACTBOPH, cojepxawue 10,0775 u 0,0875 mr/cm® Banagus, 0,075 u 0,0875 mr/cm® Mo-
:au6xena, 0,0125 u 0,025 mr/cm® xpoma H Kemesa, 0,070 u 0,035 Mr/cM® a/IOMHHHA,
"4TO COOTBETCTBYET CJEAYIOUIHM MacCOBHIM HOJIAM 3JeMeHTOB B npoGe: 31 u 35 %
Bananudg, 30 u 35 % moaubnena, 5 u 10 % xpoma M xexesa, 28 H 14 % asroMHHHS.

Cepus 2, pactBop Ne 1—2, B npe MepHhle KOJGH BMecTHMOCTBIO 100 cM?® mo-
£JIe16BaTeJbHO BBOJAT CTaHAapTHHE pacTBOpPH 15 u 17 cM® Bamaaus, 25, 17,5
20 cM® monubaena, 5,0 u 10,5 cM® amomunns, 12,5 u 3,5 cM® THTaHAa, NOBOAAT N0
serkn Bojo#, [loayualor pactBopw, coaepxawine 1,5 u 1,7 mr/cm® Banagus, 0,25, 1,75
4 2,0 mr/cm® monubpena, 0,5 u 1,05 mr/cm?® amomurns, 1,25 u 0,35 Mr/cm3 THTaHa.

Cepus 2, pactBopnl Ne 3—4 (paboune pacTBOpH cpaBHeHHsd). Kaxumii u3 moay-
9eHHHX pactBopoB Ne 1—2 pasBasastor B 20 pa3. Has storo 5 cm3 pacTteBOopa nepe-
€0CAT B MepHYI0 K0J0y BMeCTHMOCTbIO 100 cM3, IOBOAAT A0 METKH BOAOH, MOJYJaioT
pactBoph, cogepxamue 0,075 u 0,085 mr/cm® Banagus, 0,0125, 0,0875 u 0,10 Mr/cm3
sonnbaena, 0,025 u 0,0525 mr/cM® amomunusa, 0,0625 u 0,0175 Mr/cM® THTaua, uto
COOTBETCTBYET CJEAYIOIUHM MAacCOBRIM JO0JIM 3JeMeHToB B npoGe: 30 u 34 % BaHa-
Aaud, 5,35 1 40 % moanGaena, 10 u 21 % amomunus, 25 u 7 % TuTaHA.

Cepua 3, pacteopu Ne 1—3. B 1pu MeprHe koa6m BMmecTuHMOCTHIO 100 cM3 mo-
C/1€0BaTeJbHO BBOJAT CTAaHAApPTHHeE pacTBopH: 22,5, 25 u 30 cMm3® Bamagusa, 25, 21 u
43,5 cM® amomunug; 1,0, 2,5 1 5,0 cM3 TuTaHa, n0BOAAT MO MeTKH Boxof, ITosyuaior
[PacTBOpH, coaepxamue 2,25, 2,6 u 3,0 mr/cM3 Banaaus, 2,5, 2,1 u 1,35 mr/cm3 anio-
wuHHd, 0,1, 0,25 u 0,5 mMr/cM® THTaHa.

Cepus 3, pactBopw Ne 4—6 (paGoune pacTBOpH cpaBHeHHA). Kaxamii H3 moay-
qeHHHX pacTBopoB Ne 1—3 pas6aBisor B 20 pas. dag storo 5 em® pacrBopa mnepe-
®OCAT B MepPHYI0 K0J6y BMecTHMOCTHIO 100 cM3, AOBOAAT O METKH BOROH, MOJYYAMS: .-
pacTBopH, coaepxkamue 00,1125, 0,125 wu 0,15 mr/cM® Bawagus, 0,125, 0,105 =
90,0675 mr/cM® amomunng, 0,005, 0,0125 u 0,025 Mr/cm® THTaHa, 4YTO COOTBETCTBYET
CACAYIOUTHM MaCCOBHM H0JAM 3JeMeHTOB B npobe: 45, 50 u 60 % Banagusa, 50, 42 u
27 % amoMuHdus, 2,5 1 10 % THTaHAa.

Cepust 4, pactBopy Ne 1—2, B nBe mepHbe KOJAGH BMecTHMOCThIO 100 cM® mo-
LAEN0BATEeJbHO BBOASAT CTaHAapTHHe pactsopbl 35 u 40 cM?® Banwagus, 15 u 10 cm3
AJHOMHHHASA, JXOBOAAT Ro MeTKH Bojofi., Ilosywaor pacteopH, copepxamue 3,5 H
4,0 mr/cm® Banagus, 1,5—1,0 Mr/cM3® amoMuHuS.

Cepra 4, pactBopnt Ne 3—4 (paGoune pacTBOpH cpaBHeHHs). Kaxamit u3 mo-
STy4eHHHX pacTBOpoB Ne 1—2 pasbasasior B 20 pas, Ias atoro 5 cM3 pacTBopa ne-
‘PEHOCAT B MepHYI0 Koaly BMecTHMOCTEIO 100 cM®, [OBOXAT 70 METKH BOXOM, moJjyua-
0T pacTBOpH, coxepxamyue 0,175 u 0,20 mr/cm® Banaaus, 0,075 # 0,05 Mr/cm® aJjo-
MUHHA, 9TO COOTBETCTBYET CJAEAYIOUIHM MAacCOBHM [OJSM 3JeMeHTOB B npobe: 70 H
£0 % Banaana, 30 7 20 % amoMHHHAS, »

ITynkr 3.2. Ilepsmit a63an. Mckaounts caoBa: «(npu nuratype aJIOMHHHR-BaHA-
NHA-MapraHen-THTAaH) HJH B CTaKaH H3 CTEKJOYrJaepofa (NMpH JHratype aJiOMHHHI-Ba-
danui-MONH6AeH-THTAH ) »;

nocsie caoB «IloaydeHHHA pacTBOp HCHOMB3YIOT AJS ONpefeseHHs NMpHMecell KpeM-
@HfA» NONOJIHHTD CJIOBaMH: «XKeJje3a, XpoMa, MelH M Mapraliia»;

BTOPOA ab3am H3JOXHTb B HOBOR pelakuuH: <«as onpeneneHns KOMIOHEHTOB
enjaBa (npH coaepkaHuH Gosnee 1 %): amoMunHs, BaHanus, Xesnesa, MOJHGAEHA, TH-
TaHa H XpOMa NOJYYEHHHH pacTBop pa3basasAloT Boao B 20 pa3 (aJHKBOTHYIO
qacTb — 5 cM? mepeBOAAT B MepHY0 Koaly BMecTuMocTbio 100 cM3, 1OBOOAT KO MeT-
&KH BOJAOH>.

ITynkr 3.3. Ilepsuft aGsam nocnae cnos «[IpuBop npuroraBauBaioT K paboTe» o~
iTOJIHATh CJOBAMH: €COrJIaCHO HHCTPYKLRH Mo paboTe ¢ NPHGOPOMS;

valarny 2 H3JOXHTH B HOBOR DeRAKIHH:

(IIpodosacenue cm. c. 43)
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(I1podoascenue usmenenusa k FOCT 26473.12—851

Tabauna &
: AHanuTHYECKan Iupuna
Sremenr JIHHHS, BM l'opesnka WesH, MM Pacxog rasos, gM3/s B
Banaauit 318,4 OnHoleneBas, 3aKHCh Aa30Ta —
JIHHA mean 50 MM 2 — 12,5
439,0 aneTHeH — 5,5
Amomunnit 309,3 To ke 2 To xe
TuTan 364,3 » 2 »
Monubren 313,3 » 2 »
Kpemuni 251,6 » 2 »
Xpom 357,9 > 2 »
JKeneso 248,3 OxHoleneBas, 2 Boanyx — 24
HJEHA UIeJH auneTHgeH — 4,7
100 MM
Mapragen 279,4 To xe 2 To xe
Menp 324 8 » 2 »

IIyEKT 4.2 H3JOXHTL B HOBOH pelakumH: «4.2. 3Ha‘IEPHﬂ LONYCKaeMHX Pacx0oms

ReRHA opEBejgens B Taba, 3,

(I1podosscente cu. c. 44}



(I1podoaxnenue usmenenus xk FOCT 26473.12—85)

Tadbauuwa 3

“ 153 ~ .1 OITyCKaeN bl
Oopar | | e, || ORI | N | patiaiaca
Banaguii 30,0 1,9 Xpom 0,05 0,05
: 40,0 2,1 0,10 0,01
50,0 2,3 1,0 0,1
60,0 25 5,0 0,4
70,0 2,7 10,0 0,38
80,0 29 Kpemuui 0,05 0,01
AmoMurni 10,0 0,3 0,10 0,02
20,0 0,5 0,5 0,1
30,0 0,8 1,0 0,2
40,0 1,1 JKeneso 0,05 0,01
50,0 1,5 0,1 0,02
Turax 2,0 0,2 1,0 0,2
5,0 0,4 5,0 0,5
10,0 0,8 10,0 1,0
15,0 1,2 Mapranen 0,040 0,005
25,0 2.0 0,10 0,01
Moan6nen 5,0 0,2 1,0 0.1
10,0 0,4 2,5 0.3
30,0 1,2 Meas 0,050 0,005
40,0 1,6 0,10 0,01
0,50 0,05
1,0 0,1

(MYC XNe 8 1991 r.)




