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rOCYODOAPCTBEHHBNH CTAHIOAPT COW3A CCP
o

CIJIABbI ¥ JIMTATYPbl PEIKHX METAJIJIOB
I'OCT

256278.16—87

MeToanl onpegeseHHA peHms

Alloys and foundry alloys of rare metals. Methods for
determination of rhenium

OKCTY 1709

Cpox pedcreus ¢ 01.07.88
no 01.07.93

HecoGmioieHHe cTangapTa npeciaeayerc 1no 3aKoHy

HactoAanmn craHOapT ycTaHaBNIMBaeT (OTOMETPUUYECKHH METOQ, Olpenerne-
HUA pEHHA ¢ OJUMETHITTHOKCHMOM B OHHAPHBIX CIUTaBaX Hd OCHOBE TadHHUSA
(or 1 mo 10 %), B GMHapHBIX CIUIaBaxX Ha OCHOBE HHO6HMA (o1 5 mo 10 %), B 6u-
HapHpIX CIUIaBaX Ha OCHOBE BoibPpama (01 1 go 25 %) H B cliIaBax Ha OCHOBE
TaHTajla, coaepXawux radpHUE ¥ Bonbdpam; auddepeHIManbHBIL GOTOMETPH-
YeCKHH MeTop onpeneneHua peHUR (0T 25 1o 50 %) B GMHaApHBIX CIUIaBaX HUO-
OUH-peHMH; (DOTOMETPUYECKHH METOI ONpedesieHUs peHUA ¢ THOMOYEBHHOH B
OMHApHBIX cIjIaBax Ha ocHOBe MomnubGmeHa (ot 20 mo 50 %) u B GUHApPHBIX CIUIa-
Bax Ha ocHOBe BOnbdpama (ot 0,5 no 30 %).

1. OBUIUE TPEBOBAHNSA

1.1. O6ume TpeGOBaHUA K METOaM aHANIM3a U TpebGOBaHUA GE30IMaCHOCTH —
no 'OCT 26473.0-85.

2. OOTOMETPHYECKUA METOA ONPEJETEHUA PEHUSA C TUMETHII-
I''THOKCHM OM

Mertof ocHOBaH Ha 06pa30BaHUU OKpallleHHOIO KOMIUIEKCHOTO COeIHHEHNA
peaus (IV) ¢ gAuMeTHNIrMMOKCMMOM B CEpHOKHCIIOM pacTBOpe. B KauecTBe BOC-
CTAHOBUTEJIA NPHMEHAIOT OBYXJIOPUCTOE ONOBO. I'apHUH, IMPKOHUHU OTipe/iesne-
HUI0 He MeluarwT. Huobui MackHpyloT NepeKHChi0 BOOOpPOAA, TAHTaN U BOJIb-
dbpaM — ITUMOHHOMN KHCIIOTOH.

21.AqnapaTtypa, peakKTHBB U pPacTBOPBI

QoroanexkTpokonopumerp GIK-56 WiIH aHaIOrHyHbIN PUGOpP.

Bechl aHanuTHYECKME,

Becbr TexHuveckue.

[InuTKa 3NMeKTpUYecKas.

U3panue opMunansuoe [lepenedarka BOCnpelLleHa
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Kon6s1 MepHble BMecTUMOCThIO 50, 100, 250,500 cm® u 1 om°.

MuK poGropeTka BMECTHMOCTbIO 5 cM™ .

TuneTky ¢ meleHUAMH Ha S cm° .

[Iunerky Ges meseHus Ha S 10 cMm 2.

Kon6sl KoHuuecK#e BMecTUMOCThIo 100 em’.

Crekna yacoBeie aHameTpom 40 MmM.

Twurnu HUKeseBspIe.

Kucnota cepHast o I'OCT 4204—77 wu pa3basnenHas 1:1.

Kucnora conanas o I'OCT 311877, pasbarnenHas 1:1.

Ammonni ceprokucibim o 'OCT 3769-78.

Bopopona nepexucs no I'OCT 10929-76.

Ammuak BoaHsii o 'OCT 376079,

Kanusa rugpookucs ¥ pacrtsop 10 r/om>.

Kucnora numonnas no I'OCT 3652—69, pacteop 100 r/nm>.

Coupr >TunoBeid  peKTHHKOBauHbIH TexHuyeckuit o 'OCT 1830072,

Aueton no 'OCT 2603-79.

Humetunrnyoxcum no 'OCT 5828—77, ciuproBeid (aUeTOHOBBIA) PACTBOP
10 r/mm°.

Onoso gsyxiopucroe no 'OCT 36—78, pactsop 100 r/aM?, roTOBAT B AEHD
ynorpebnenus: 10 r OBYXJIOpPHCTOro 0JiIOB2 pPacTBOPAKT INpH HarpeBaHUHM B
15 cM® consHo KHCIOThI, pa36aBieHHol 1:1, u pasbapnsior Bogoi go 100 cm °.

PeHui MeTannmmueckuii, coaepxXxalunn He menee 999 % penus.

CTaHOapTHBI# pacTBOP peHus (3amacHoil), comepkaumit 1 mr/cm® peHus:
0,1 r METATMYECKOrO PEHUs PaCTBOPSIOT IIpH HArPEeBaHUM B 2—3 cM” e peKUCH
Bogopoaa. llonyueHHpIH pacTBOp OXNaxaawT, NepeBOOAT B MEpHYI0 KOJOy
BMecTuMOcCTbio 100 cm®, HOBOAAT IO METKH BOJIOIA.

PactBop peHus (paGoumit), comepxaumit 100 MKr/cM® peHMs, FOTOBAT
na3baBjieHHEM CTAHAAPTHOTO pacTBOpa BoAo# B 10 pas.

22.l1lporegeHue aHanusza

2.2.1. Jna cnnagos Ha ocHo8e HUObUA uau 2arHus

Hasecky ananunsupyemoit npo6si Maccon 0,2 r (Ipu MaccoBoi [0J1e peHMs
of 1 0o 4 %) wim 0,1 r (npu mMaccoBok Hone PeHHA 0T 4 no 10 %) NMOMeLIAIoT
B KOHMYeCKYI0 K06y BMecTUMOCTHI0 100 cM” M pacTBOPAKT Hpd HAarpeBaHUU
Ha ropsuel 3NeKTPOININTKE B 3 CM® KOHLEHTPMPOBAHHOW CEpHOM KHCIIOThI B
NPUCYTCTBUM 3 I CEPHOKHCIOrO aMMOHMS, HAKPLIB KOJIOY YaCOBBIM CTEKIIOM
(pacTBOpeHHUE NPOUCXOAMT B TeueHHe 10—15 muH).

[Ipo3payHblii N1aB OXJIaXIA0T M pacTBOPANT Hpu HarpeBauuu B 30 cM ° Bo-
Ibl, comepxalle 2 ¢cM® mepeKHCH BOLOPOHA, NMEPEeBOOAT PACTBOD B MEPHYIO
Konby BmectumocTsio 100 cm” (1pu maccoBoit gone peHus ot 1 g0 4 %) win
250 cm® (npu MmaccoBow pone penus ot 4 o 10 %) OXJIaXIAOT U IOBOLAT BO-
JOW 0O METKHU.

2.2.2. llan cnaagos Ha ocHoBe TanTana

Hasecky aHanusupyemou npoGel maccod 0,2 r rnomeiarwoT B HHKe/IE€BbIH
THrens, 1o0aBAAT 4 I TMAPOOKHUCH KAlIUA U CINIABIAKT B Mydene NpH TeMiie-
patype 600—700°C mo nonyueHds omHopojHoro nnapa. [InaB BblLIeNawBaIoT
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FOPAYMM PacTBOPOM THAPOOKHcH Kamus 10 r/am’; pacTEOp ¢ 0CaIKOM IepeBo-
OAT B MEPHYI0 KONOy BMeCTHMOCTbI0 100 ¢M” ¥ IOBOMAT IO METKH PaCTBOPOM
FMIPOOKHUCH KaJIUsL.

2.2.3. [lns cnaasoes Ha ocHose gonvhpama

Hasecky aHanusupyemou npobsi maccod 0,1 r nomewmarnt B KOHHYECKYIO
konby Bmectumocteio 250 cm”, mpunmBator 15 ¢cM’ NepekHcH BOOOpoOna, Ha-
KPbIBAaKT KOJIOY YacCOBBIM CTEKJIOM M OCTaBJIAIOT [IpU KOMHATHOHM TEMIIEpATYpe
Ha 30—40 muH. 3areM cnalo HarpeBawT 40 NOJIHOrO pacTBOpeHUsA HaBeckH. K
OXJ1aXIaEMOMY PACTBOPY OCTOPOXHO, MO KaIuiaMm, gobasnsanTr 1 cm® ammHaka
(noABnAETCA XeNToe OKpalllMBaHHe) U CHOBA CJ1ab0 HarpeBaroT 40 06ecBeYMBa-
HUSA pacTBOpa. PacTBOp OXIIaXAAK0T, NEPEBONAT B MEPHYIO KOJIOY BMECTUMOCTHIO
100 cm® (ipu maccoBoit gone pexus or 1 10 5 %) unu 250 cm® (1pu MaccoBoi
nosie peHus ot 5 0o 20 %), OXJIaXIawT U JOBOOAT BOAOH JO METKH.

2.2.4. lna onpeneneHus peHUA B MEpHYI0 Konby BMecTHUMOCTsI0 50 cm>
oTOMpaloT ATHKBOTHYI0 yacTh pactBopa (4,5 wiu 10 cm’), copepxamyro 100—
500 mxr penus. Ilpn aHanM3e CIaBa Ha OCHOBE TaHTAs3 aJIMKBOTHYIO 4acTh OT-
OHMpaioT OT ILEJIOUHOTO pacTBOPa, OTGHIBTPOBAHHOrO Uepe3 CyXou GUIbTp cpen-
HeH NNTOTHOCTU, UNTH OTOMPAIOT aIMKBOTHYIO YaCTh M3 MPO3PAYHOU YaCTH pacTBO-
pa I1ocyie OTCTauBaHKA OCaIKa 10 CIIeOYIOLIEro QHs.

Ho6aBnAwT 2 cM’ pacTBOPa JIMMOHHOM KMCIOTH! ([JIA CIUTaBOB Ha OCHOBE
TaHTasa, Bolbdpama), NpUAKBAOT 4,5 CM> CEPHOM KHCIIOThI, pa3baBiieHHOM 1:1,
no 15 cm? Bopsl, 5 cM® pacTBOpa QUMETHITIIMOKCHMA, 3 CM® PacTBOpA ABYXJIO-
PUCTOrO OJIOBA, NIEpeMeLLIMBaAsA PaCTBOPEI NOCHEe NOOABJIEHUA KaXKI0ro peaKkTHBa,
NOBOOAT A0 METKH BOOOH, [IEpEMELINBAIOT.

YUepes | 4 U3MepAOT ONTHYECKYIO TJIOTHOCTh PacTBOpPa Ha POTOINEKTPOKO-
TIOpuMeTpe MpH A, = 440 HM B KIOBeT€ ¢ TOJIUMHOHW TOIJIOLIAIOILErO CBET
cnos 10 MM 110 OTHOLLIEHHIO K BOJIE.

Maccy peHHs HaxOgAT 110 IpagyupOBOYHOMY IpaduKy.

2.2.5. llocrtpoenue epadyuposouro2o epapuxa

B mepHbie konbb: BMecTHMOCThIO 50 ¢cM® BBOOAT M3 MuKpobopeTku 1,0;
2,0; 3,0; 4,0 u 5,0 cm® paBouero pacTBopa peHus, uto coorsercrayer 100, 200,
300, 400 u 500 mkr penus. IlpunuBaroT 2 ¢cM> pacTBOpa JIMMOHHOH KMCIIOTHI
(a8 craBoOB Ha OCHOBE TaHTana WM Bonbdpama), 4,5 cM ° cepHO#M KUCIIOTHI,
pa3Gasnednoit 1:1, go 15 cM® Bogpr, 5 cM® pacTBOpa AMMETHIITIIKOKCHMA,
3 cm” pacTBOpa OBYXJIOPHCTOrO OJIOBA, IIepeMellMBasA pacTBOPHI tocne JoGasIe-
HHUS Ka)XOOro peaxKkTuBa, OBOAAT BOOOM O METKHM M CHOBA NEepeMEIIUBAIOT.
Uepes 1 4y u3MepAIOT ONTHYECKYH IUNIOTHOCTH PacTBOPOB Ha GOTO3JIEKTPOKOIIO-
puMeTpe (IpY Amax = 440 HM B KioBeTe ¢ TOJILMHOM IOIIOWAIOIIErO CBET CJIOF
10 MM 1o OTHOLLEHHIO K BOJIE.

[To nonyyeHHbIM JaHHBIM CTPOAT I'PaAYUPOBOUYHBIA I'paPHK B KOOPOAHUHATAX
ONTHYeCKad MIIOTHOCTbh — Macca peHus. OTaenbHble TOUKM I'paduKa NPOBEPAIOT
OQHOBpEeMEHHO C NpoBeaeHUEM aHanu3a pob.

23.00paboTKa pe3ynbTaToOB

2.3.1. Maccosyw gomo peHuss (X) B IIpOLEHTaX BbIYKUCIIAIOT NO dopmyJie

m-V
V- 10

nm
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rae m — Macca peHus, HAauIeHHaA 10 FPafyupOBOUHOMY IpaPuKy, Mr;
V — BMECTHMOCTb MEpPHO# KON6bI, CM° ;
Vi — obbeM aTMKBOTHOH YaCTH pACTBOpA, B3ATBHIA [UIA ONpPENENIEHUSA, CM” ;
m; — Macca HaBeCKH aHaIIM3HPYEMOH pobdwl, .
2.3.2. PacxoXaeHHA MexXOy pe3yrbTaTaMH OBYX NapajjieNIbHbIX oOlipenese-
HHH M pe3yJIbTaTaMM JIBYX aHAJIM30B HE JOJDKHBI IPEBbILIATh 3HAYEHUHN JOIYCKA-
EMBIX PaCXOXIEHHH, IPUBEOEeHHBIX B TA0II. 1.

Tadbnuyga 1

Maccosas gond peuust, % Honyckaemblie pacx oxxaeHus, %

3. AH® OEPEHIIHAJIbHBIA ©OTOMETPHYECKHA METO ONPEAEJIEHUA
PEHWSA

Merton ocHoBaH Ha 00pa30BaHMM OKPAILLIEHHOrO KOMIUIEKCHOI'O COeUHEHHA
peana (IV) ¢ OUMeTWIrIHOKCMMOM B CEPHOKMCIION cpene. ONTHYECKYIO IUIOT-
HOCTb PaCTBOPOB H3MEPAIOT [0 OTHOLLUECHHIO K PaCTBOPY CPaBHEHHA, COOepIKalile-
My 1,0 mr penns. HHOOHI MacKHUpPYIOT NepeKHUChi0 BOAOPO/A.

31, AnmapaTtypa, peaKTHBB MU pPacCTBOPBHI

CrnextpodoTomerp Mapku CO-26 win asanoruuHpii npudop.

Bechi aHanuTHYECK e,

Becol TexHHuecKHe.

[InuTKa ek TpHyecKan.

Kon6b1 mepHbie BMecTHMOCThI0 5O, 100, 200 1 250 cm”.

Muk pobropeTica BMECTHMOCTBIO 5 CM° .

Munerky ¢ neneHusAmA Ha 5 1 10 cm>.

KonGel xoHHuECKHE BMECTHMOCThIO SO cM” .

Crexna yacosbie guameTpoM 40 Mm.

Kucnora ceprag no ['OCT 4204-77, pasbasneHHasg 1:1, ¥ pacTsop
2 Monb/om>.

Kucnorta consanasa no 'OCT 311877, paz6asyentas 1:1.

AMmonun ceprokuciseiin no 'OCT 3769-78.

Bonopona nepexucs mo I'OCT 10929--76.

Crniupr 31U10BBIN peK THOUKOBAHHBIH TexHHYyeck i no 'OCT 18300-72.

Humernnrnuoxkcum no FOCT 5828—77, crmprosoir pactsop 10 riom?.

Onoso asyxnopucroe no FOCT 36—78, pacteop 100 r/am’, rOTOBAT B eHb
ynorpe6nesun: 10 r ABYXJIOpHCTOro 0JI0BA PACTBOPAIOT NpY HarpeBaHuu B 15 cm®
COJNIAHOM KHCIIOTHI, pa3baBnienHon 1:1, u pas6asisitor Bogon no 100 cm”.
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PactBop peaktHBOB: K 100 cM> cepHOM KHCHOTBI 2 MONB/AM> HOGABIIAIOT
2 cm® nepexucu Bopopoa U pa3baBns0T BOMO# 10 250 cm’.

Kanuit peHHEBOKHCIIBIA.

CTaHOapTHBIH PacTBOpP peHHA (3aMacHoi), comepkamiMit 1 Mr/cM® peHus:
0,1550 r neppeHata kajnusA pacTBOPAIOT NpH HarpeBaHWHd B BCIe, NEPEBOISAT B
MEpHYI0 kKonby sBmectMMmocthio 100 cMm’, OXNaXOaoT H NOBOOAT OO METWH
BOMIOH.

Pacteop penns (pabounit), comepxaimit 100 MKr/cM> peHHst, FOTOBAT pa3-
DaBreHreM CTaHIAPTHOIO pacTBOpa Bodou B 10 pas.

32.1lpoBeneHnve aanuisa

3.2.1. HaBecky aHanu3upyemon npobsr maccod 0,2 r (nnpH MaccoBOH [1071€
perust ot 25 no 30 %) wnu 0,15 r (nmpu maccoBoit none peHus 40 %), wm 0,1 r
(npu maccoBou pmone peHust 50 %) moMemaroT B KOHMUECK VIO KONGY BMECTH-
MOCTbI0 50 cM® M pacTBOPAIOT NP HArPeBaHMM Ha ropavyeil MIEKTPOIUIMTKE B
3 cM> KOHLEHTPHPOBAHHOM CEPHOH KHCJIOTHI B MPHCYTCTBUH 0,3 r CEpHOKHCIIO-
ro aMMOHHA, HaK pbIB KOJI0Y YaCOBBIM CTEKJIOM (pPacTBOpPEHHE MPOUCXOJIUT B Te-
yeHue 10—15 mun).

[Ipo3pauHblit pacTBOp OXJIaxgarT, Jobasnsior 30—40 cM’ Bompl, comepxa-
nied 2 cM’ MepexHCH BOAOPOAa, HarpeBaoT [0 KHIEHUA, 0XJIAXOAI0T M [epeBo-
OAT PacTBOP B MepHYi0 Konby sBmectumoctsio 200 cM” (npu MaccoBoit fone pe-
nusa ot 30 mo 40 %) wim 250 oM’ (npn MaccoBol aoie pennsa ot 40 no 50 %),
JOBOIAT 40 METKH BOJOH.

3.2.2. JIna onpeneneHus peHHs B MEPHYIO KOJIOY BMecTHMOCThI0 50 cM? OT-
6KMparT ATMKBOTHYIO 4acTh pactBopa (5 cM’), comepxamyio 1,1—1,3 Mr peHus
(1 He Gonee 3 Mr Huobus) , HoOaBIAT 3 CM® CEPHOM KHCIOTbI, pazbasieHHoM
i:1, 15 cm® Bomsl, 5 cm® pacTBOpa OJUMETHITIIMOKCHMA, 4 cM° pacTBOpa OBY-
XJIOPUCTOTO OJIOBA, llepeMeElIMBas Nocne H00aBIeHUA KaxI0ro peakTuBa (IIpH-
OapJieH¥e PEaKTUBOB HYXKHO MPOU3BOAHTH ObICTPO), HOBOMAT N0 METKH BOAOH.

Yepes 2 u (oKpalieHHbIe pacTBOPHI YCTOHYMBEI 6 4) U3MEPSAIOT ONTHYECKYIO
INIOTHOCTh pacTBOpa Ha cnektpodoromerpe npu A = 440 HM B KI10BETE C TOJILLH-
HOH moriowaniiero ¢Bet cnoa 10 MM Mo OTHOLUEHUI0 K PACTBOPY CPaBHEHUA,
comepxaiemy 1,0 Mr pesusi: B MepHyio Konby Bmectumoctsio S0 cm® oTOH-
paoT 10 cm® paBouero pactBopa peHHsA, 5 ¢M> PacTBOpa peaK THBOB, JOBaBJIAIT
3 cM’ cepHoii KHCIOThI, pa3bapienHon 1:1, 15 cm® Bonsl, S cm® pactBopa AuMe-
THITTIHOKCHMA, 4 CM” pacTBOPA ABY XJIOPUCTOrO 0JI0Ba, NEpeMENINBas MOCHe M0-
DaBJIEHWs KaXX0ro peaKTHBa, NOBOUAT [0 METKH BomoM. Uepes 3 4 pacTBOp HC-
[I0JIL3YIOT B KayeCTBE pacTBOPA CpaBHEHHA.

3.2.3. llocrpoenue epadyuposounoo epaguxa

B mepHbie kon6bi BMecTuMoctee 50 cm® Bropar 10,0; 110; 120 4
13,0 cM® pabouero pacTBopa peHus, uro coorBercrByer 1,0; 1,1; 1,21 1,3 mr
pedns. [lpunusawoTr 5 cM> pacTBOpa peakTHBOB, N00aBNAIOT 3 CM> CEPHOM KHC-
notsel, pazbasnedHod 1:1, 15 cm® Bopsl, 5 cm® pPacTBOpa JUMETHITTTHOKCHMA,
4 cM’ pacTBOpa JBYXJIOPUCTOrO OJIOBA, NepeMeLIMBas nocie SOOaBNEHUA Ka-
JO0I'0 peaKTHUBA, JOBOAAT 40 METKH BOAOH.

Uepes 2 4 U3MepAIOT ONTHYECKYIO IUIOTHOCTb PACTBOPOB, coliepamux 1,1 —
1,3 Mr pedMs, no OTHOWECHHIO K pacTBopy, copepxaigemy 1,0 Mr peHus,
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Ha criek1pogoromerpe npu A = 440 HM B KHOBETE C TOJIUMMHOK MNOIJIOIAOIIETO
ceeT cnoa 10 MM.

[To nosyyeHHBIM OaHHBIM CTPOAT IpafyMPOBOYHBIA IrpadHK B KOOPOUHATAX
ONTHYECKAA IUIOTHOCTb — Macca peHHs. OTaerbHbIe TOYKH rpadpuKa NMpoBepaIoT
OJHOBPEMEHHO C IIPOBEICHHEM aHAIH3A N1po0.

33.06paboTrxKka pe3y/IpTAaTOB

3.3.1. MaccoByw poniwo peansa (X) B NpouUEHTaX BhIWACIAIOT 1O dopmye

m-V
m,-V, 10

[[I€ M — MAcCa PeHHUA, HAUICHHAA MO I'PAYUPOBOUYHOMY TPadUKYy, MT;
V' — BMECTHMOCTb MEPHOM KOJIBBI, CM° ;
V| — 06beM aTHKBOTHOM YaCTH PacTBOPA, B3ATHI AJIA ONPEAEIEHHA, CM° ;
m; — Macca HaBECKH aHaJIM3upyeMo# npobsl, T.
3.3.2. PacxoxaeHusa Mexnay pe3ysibTaTaMM BYX NapajlieNIbHBIX OIpeLene-
HUU M pe3yJIbTaTaMH OABYX aHAJIM30B HE JOMKHBI IPEBbILIATL 3HAYCHHH IOy CKa-
€MBIX PaCXOXXIEHUH, MPUBENCHHBIX B Ta0. 2.

X =

Tabnuua 2

MaccoBas nonsa pesuus, % Honyckaembie pacxoxnenusn, %

4. ©OTOMETPUYECKHHA METO/ ONPEAEJIEHUSA PEHUSA C THOMOYEBHHON

Meron, ocHOBaH Ha 06pa30BaHUM OKPALLICHHOTO KOMIUIEKCHOrO COeAHHECHUA
peHus (IV) ¢ THOMOUEBHHOM B CONIAHOKMCIION cpefie. B xauecTBe BOCCTaHOBHUTE-
N NPUMEHAKT ZBYXJIOPUCTOE 0JI0BO. Bonbdppam U MOnubIeH MacKHUpYIoT BHH-
HOU KMCJIOTOH.

4 1. Annapartypa, peaxKTHBB M PAacTIBOPHI

doroanekTpokonopumerp OIK-56 unu ananoruunsiyl npubop.

Beckl aHaJIMTHYECK HE.

Bechl TEXHHYECKHUE.

[IMTKa ek TpUyecKas.

Kon6s1 MepHbIe BMecTUMOCTbI0 25, 100 1 1000 cm3.

Mux po6ropeTka BMECTHMOCTBIO 5 cMm>.

[TuneTKH C geyleHusAMH Ha 5 cm3.

IMunerky 6e3 neeHua Ha S u 10 cm?.

Kon6sl kOHHYeCKHe BMECTUMOCThI0 250 cMm°.

Crexna yacoBseie Auamerpom 40 mm.

baus BoJAHAaA.
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Bonopona nepexkuch no 'OCT 10929--76.

Kucnora punHas o T'OCT 5817-77, pactsoper 30 u 150 r/am>.

Kucsora consanas no 'OCT 3118-77.

Ammuaxk sogHeii mo I'OCT 376079,

Tuomouesuna o I'OCT 6344—73, pacreop 100 r/nm>.

Onoso asyxnopucroe no I'OCT 36—78, pacteop 200 r/am®, rOTOBAT B JieHs
ynotpebnenusa: 20 r OBYXAOPHUCTOro O/I0Ba pPacTBOPAIOT IIpH HArpeBaHUH B
50 cM’ coNAHON KMCNOTBI, OXNAXDAIOT, IEPEBONAT PacTBOP B MEPHYI0 KONBy
BmecTHMocTbio 100 ¢cM? , moBOST MO METKM BOMOI.

AMMOHHHK PEHUECBOKUCIIBIN.

CraHOapTHBIA PacTBOp peHMs (3amacHoi), conepxawmi 0,2 mr/cm®, roro-
BAT OHUM U3 ABYX CIIOCOOOB:

Crnoco6 1: 0,2882 r neppeHata aMMOHUA PacTBQPAIOT B BOJE, NEPEBOMAT B
MEPHYIO K016y BMECTHMOCTBIO | M’ , QOBOIAT 0 METKH BOIOM.

Cnoco6 2: 0,3100 r neppeHara KajlMA pacTBOPAIOT [pH HarpeBaHWH B BOJIE,
NepeBoAAT B MEpPHYI KojiBy BMECTHMOCTBIO ] OM’, OX1aX[JawT, JOBOGAT 0
METKH BOOOH.

PactBop perus (paBoumit), conepkamuit 50 MKr/cM® peHus, TOTOBAT pa3-
baBJieHHEM CTaHAaPTHOIO pacTBOpa BOAOH B 4 pasa.

42.1IpoBenenue aHanu3sa

4.2.1. HaBecky anamsupyemon npo6bnr maccou 0,1 r nomemaroT B KOHHYEC-
Kyl Konoy BMECTUMOCTSI0 250 cm® ¥ pacTBOPAIOT NIpH HArPEBAHHM HA BOASHOM
GaHe B 10 cM® mepexucH BOAOPOMA, HAK PbIB KOJIBY YaCOBBIM CTEKIIOM ¥ 106aB-
NAA OONOJIHUTENBHO 10 Mepe HeOOXOAUMOCTH MePEKUCh BOAOPORA A0 MONHOIO
pacTBopeHus ciuiaBa. [lo pacTBopeHHHM HaBeCKH CTEHKH KOJ10bl ¥ YaCOBOE CTEK-
no cmpiBawT 5—10 cm® Bomwl, pactBop oxnaxpawoT. JJoGaBiAT OCTOPOXKHO,
Mo KarwifsM aMMHak (3—4 cM’) 1o o6ecnBeuMBaHHA PACTBOPA H OKOHYAHHUS BbI-
NEeNeHus1 My3bIpbKOB. PacTBOP KMNATAT HECKOJIBKO MHMHYT IUIA IIOJIHOTO paspy-
WEHNH NEPEKHCH BOIOPONIA, IEPEBOMIAT B MEPHYI0 KONIGY BMECTAMOCTBIG 100 cm?,
no6anawT 20 cM® pacTBOpa BUHHOK KMCIOTHI 150 F/AM’ , 0XJIaXKNaI0T, JOBORAT
A0 MeTKu Bopou. PactBop pa3basnsior ewe pa3 (npu ommaemou MaCCOBOH [10-
ne penns Gonee 5 %) : B mMepHyxo Konby Bmectumocteio 100 cm> OTGHpAIOT MH-
netkoit 10 cM® pacTBOpa M IOBOMAT HO METKH pacTBOPOM BMHHOM KHCITOTHI
30 r/am3.

4.2.2. lIna onpenencHus PEHUA B MEPHYIO KONGY BMECTHMOCTH0 25 cM® oT-
GHpPaT ATHKBOTHYIO YacTh pacTBopa (5 wmn 10 em?), conepx(amym 50-250 mkr
peHUA, pazGaBnﬂmr (npu Heob6xomumoctu) no 10 cM® pacTBOpOM BMHHOM KHC-
JIOThI 30 r/oM’, NpUIMBAIOT S cm3 CONSHON KHUCJIOTH M p335aBIIHIDT BONOH M0
20 cm®. 3atem noﬁas.rmm*r 2,5 cM® pacTBOpa THOMOYEBHHBI ¥ 1 cM’® pacTBopa
ABYXJIOPHCTOrO OJIOBa, IEepEeMEIINBas Mociie NOOABIICHUA KaXIOro peakTUBa,
OOBOOAT IO METKH BOROH.

Uepes 40 MHH M3MepAIOT ONTHYECKYIO IJIOTHOCTh PacTBOpa Ha QOTOIIICKT-
POKOJIOPHMETPE IPH Apax = 413 HM B KHOBETE C TOMUUMHOH NOTIOMIAIOMIEro
cBer cinoa 10 MM OTHOCUTENBHO HYJIEBOI'O pacTBOpa, COMAEPHKALLIETO BCe PEAKTH-
Bbl, KpOME pEHUs.
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Maccy peums HaXOsaT IO rpagyupOBOYHOMY rpaduky.

4.2.3. Ilocrpoenue 2padyupo8ouro20 2paguxa

B MepHbie KOJIGBI BMECTHMOCTIO 25 cm® BBOAAT M3 MukpoOroperkH 1,0;
2,0; 3,0; 4,0 u 5,0 cm® paBouero pacTsopa peHHH YTO COOTBETCTBYET 50, 100,
150 200 H 250 MKr peHuﬂ nobassor no 10 cM® pacTBopa BHHHOH KHCIIOTHI
30 r/pm3, npwimBaT 5 cM® coNAHOI KHCIOTHI, pazbasnaior Bomo# no 20 cm>.
3atem n0GaBnAIT 2,5 CM PacTBOpa ABYXIOPHCTOrQ OJIOBa, MEpPEeMELIHBAs
nocse Ao0aBNeHNA KaXXAOro peakTHBa, JOBORAT OO0 METKHM BOJOW. B ofHy M3
KOO NpuIMBawT BCe PEaKTHBBI, 332 HCKJIIOUEHMEM peHMs (HYJIEBOH pacTBOp).
Yepes 40 MHH H3MEPAIOT ONTHYECKYI IUIOTHOCTH PacTBOPOB Ha (pOTOINIEKTPO-
KOJIOPHMETpE IIPH Amax = 413 HM B KBeT€ ¢ TOJIMHOH NOIVIOLAIOMIErO CBET
crtos 10 MM 1Mo OTHOLUEHHIO K HYJIEBOMY pacTBOpY.

[Io nonyyeHHBIM JAHHBIM CTPOAT FPadyHPOBOYHBIH I'paPHK B KOOPOUHATAX
OIITHYECKAA [UTOTHOCTE — Macca peHus. OrfensHble TOUKH IpadUuKa NPOBEPAIT
OJHOBPEMEHHO ¢ NMPOBEACHUEM aHaNU3a Npood.

43.00paboTKa pe3ynbTaToOB

4.3.1. MaccoByw nomo peHus (X;) B npoiieHTax (Ip4 MacCOBOH NoNE pe-
Hus 0,55 %) BeruHCcnsOT N0 popMyre

X, m-V |
m, -V, - 104
[Oe m — Macca peHUA, HAUICHHAA MO rpafyHpOBOYHOMY rpad Ky, MKT;

V — BMECTHMOCTb MEPHOR KONGH, cM” ;

V, — 06beM aJIMKBOTHO#M YaCTH PaCTBOPA, B3ATHIN 1A ONpPEAEICHHsA, CM" ;
m,; — MaccCa HaBeCKH aHAIIM3UPYEeMOH IIPOOEI, I
4.3.2. MaccoByr noniwo peHus (X,) B npoueHrax ([pH MacCOBOH HOJIE pe-
HMs Bosee 5 ) BhIYUCTAIT 10 dopMmyTie
X, = m-V-V, ,
m, -V, V,-10
T[ae m — MAcca peHus, HaHJeHHas N0 rpadyMpoBOUHOMY rpadpuxy, MI"

' — BMECTHMOCTb MEPHO# KO0JibI IIpH NEPBOM pa3BaBlIeHHH, CM”

V| — BMECTHMOCTb Mepnou KOJi1ObI IPH BTOPOM paaﬁaBneHHH paCTBOpa cm®
V, — 00b€M aIMKBOTHOW YacTH PacTBOpa, B3ATHIH s pa3BaBleHNUA, CM3
V3 — 06bem AIMKBOTHOM YaCTH pacTBOpA, BI3ATHIN /1A ONpEHeeHUs, CM”
M| — Macca HaBECKH GBHATH3UPYEMOH npoobkl, r.

4.3.3. PacxoxacHHs MeXOy pe3ynbTataMy OBYX [apa/llelibHbIX oOlpenene-
HUA ¥ pe3ynbIaTaMy ABYX aHAIIM30B HE JONXKHBI NpeBhIlUATh 3HAUYCHHH foNnyCcKa-
€MbIX PACXOXNEHHUH, NMPUBEOCHHBIX B Tab. 3.

[

TaGnuuyga 3

MaccoBas [aona peans, % Honyckaemble pacXx OKaAeHARA, %
0,5 0,04
1.0 0.08
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ITpodoaxenue rabn. 3

MaccoBas DONA peHun, % HonycxaemMble pacXoxaeHHn, %
5.0 0,3
10,0 0,6
15,0 0,8
20,0 1.1
25.0 1,4
30,0 1,7
40,0 1.9
50,0 2.2
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HH®OPMALIMOHHLIE JAHHBIE
1. PABPABOTAH U BHECEH Muuucrepcrsom usetHoit meramnypruud CCCP
HUCIIOJIHUTEJIN

E.I'. HamBpuna, I'.A. AnnpuanoBa, T.M. Mamomna, JI.I'. O6pyuaxona,
E.A. CamconoBa, 3.1, llumkuna, J1.B. YimakoBa

2. YTBEPKXIEH U BBEIEH B JIEWCTBHUE [Mocranosnennem I'ocynapcree-
Horo xomurera CCCP no craumapram or 29 oktalbpa 1987 r. N2 4091

3. Cpok npoBepku — 1993 r.
[lepuoaMuyHOCTh NPOBEPKH — 5 JIeT.

4. BBEIEH BIIEPBbIE

S. CCbUIOYHBIE HOPMATUBHO-TEXHWECKHE JOKYMEHTbI

O6o3navenne HT I, Ha xOTOpBINA OaHa
HomMep nyHKTA

CChl/IKAa

I'OCT 3678 2.1,3.1,4.1
I'OCT 2603-79 2.1, 3.1
I'OCT 3118-77 2.1,3.1,4.1
I'OCT 3652—69 2.1

FOCT 3760-79 2.1,4.1
I'OCT 3769-78 2.1, 3.1
I'OCT 5817177 4.1

TOCT 4204—77 2.1, 3.1
I'OCT 5828--77 2.1, 3.1
I'OCT 6344-73 4.1

I'OCT 10929-76 2.1,3.1,4.1
['OCT 18300-72 2.1

I'OCT 26473.0-85 1.1



H3menenne Ne 1 T'OCT 25278.16—87 CnnaBbl 4 AHraTypbl peaAKHX METAJLIOB.
MeToapl onpeneneHus peHHS

ITpunaro MexrocyaapcTeenHbiM CoBeTOM MO CTAHZAPTH3AUHH, METPOJIOTHH H
ceprupukauun (mporokoa Ne 12 or 21.11.97)

3aperucTpupoBano Texuwieckum cexperapuarom MI'C Ne 2755

3a NPUHATUE U3MECHEHUS NPOroJOCOBANH:

HaunMeHOBaHWe HALMOHAJIBHOTO

HauMeHoBaHMe rocygapcTna ; OpraHa CTaHAapTHU3aLUH

S —— L nl— e s i o R e —

AsepbaimxaHckas Pecnybnauka A3roccraHaapr

PecnyGnuxa ApMeHUS ApPMIOCCTaHAAPT

Pecniyonuka benopyccus INocctanpapt benopyccum

I'py3us I'py3cTannapt

Pecniyonuka KaszaxcrtaH I'occranpapt Pecnybnuku Kaszaxcran

Kuprusckas Pecnybnuka Kuvpruacranaapr

Pecniybnuka Monnosa MonngoBacTaHAapT

Poccuiickas Penepauns I'occranpapt Poccuu

PecnyGnuka TamKHMKHCTaH TamXUKroccTaHaapT

TypKMeHUCTaH ['maBHast rocynapcTBeHHAA WHCIEKLIUSI
TypxMeHucTaHa

Pecnybnuka Y36ekucraH Yi3roccrangaprt

YKpauHa ['occTangapt YxpauHbl

BBogHyIO 4acTh JOMOJIHUTH CIOBAMH: «THPPepeHUHUATBHBIA POTOMETPHU -
yecKMit MeTol onpeneneHus peHud (ot 20 no 50 %) — B OMHaApHBIX CIUIaBax
TUTAH-PEHUWY.

[Tynxter 2.1, 3.1, 4.1. Uecxmounts ceeiky: 'OCT 36—78.

IIyukte 2.1, 3.1. 3aMeHuTs cepiky: 'OCT 18300—72 Ha 'OCT 18300-—87.

CTraHpapT NOIIOJHHTH Pa3fieioM — 3:

«d. InddepeHunanpuniit GOTOMETPUHICCKHIA MeTOA OonpeaeiieHHsd PEHHs ¢
THOMOYEBHHOH

MeToa ocHoBaH Ha oOpa30BaHHHM OKpalUeHHOr0 KOMIIJIEKCHOIO COCAUHE-
HHA peHHA (IV) ¢ THOMOYEBUHONH B COJISHOKMCIOM Cpele B NPUCYTCTBHUU
IBYXJIODHUCTOrO 0JIoBa {BOCCTAHOBUTENS). ONITUYECKYIO TIJIOTHOCTH PACTBOPOR
M3MEPSIOT MO OTHOLIECHUIO XK PAacTBOPY CpaBHEHMUS, cojaepxaiieMy 2,0 mr pe-
HUs. THUTaH oNnpelieIeHUIO HEe MELLAET.

5., Anmaparypa, peakKTHUBbB U paCTBOP B

CnekrpodoroMerp CD-26 mnm aHaIOTMYHBII npuodop.

Becwsl aHanmuTHYeCKuE.

Bechbl TEXHUYECKHUE.

([Ipoodonsicenue cm. ¢. 34)

33
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TInuTKa 37eKTprUYECKas.

DaeKTporneyb MydenbHas ¢ TEPMOPEryIsaTOpoOM, obecneyuBalolas TeMIie-
patypy 500—600 °C.

Kononl MepHbie BMectuMocThio 50, 100 cm’.

[Iunerxy ¢ geneHusaMu Ha 2, S u 10 cMm’.

CrakaHbl XUMHUYECKUE CTEKISTHHBIE BMecTUMOCTBLIO 100 — 130 oM.

Turan HUKeEJIEBble BMECTUMOCTBIO 30 CcM’.

Hatpusa ruapooxucht no 'OCT 4328—77.

Hatpuit asorHokucasiit no T'OCT 4168—79.

Kucnora consnasg no 'OCT 3118-—-77.

TuomouesuHa no 'OCT 6344—73, pactBop 100 r/mm?.

Osnoso asyxiaopucrtoe, pactsop 200 r/oM3, roTosiaT B AeHb YOTpeOIEHUA:
2,0 T ABYXJIODMCTOTO OJIOBA PACTBOPSAIOT NPM HarpeBaHUHU B 50 cM® congHomn
KNUCAOTBI, OXJAXIAT, NEPEBONIT B MePHYI0O KOOy BMecTuMOCThIO 100 cMm?,
OOBOIST BOJOM 40 METKHM W NECPEMECILHMBAIOT.

Kanui peHUMeBOXUCIRIN (NeppeHaT Kajaus).

CraHoapTHBIM pacTBOp peHUS (3arnacHoOM), comepXxawmi 1 Mr/cm? peHus:
0,1550 r neppeHaTa Kanug pacTBOPSIOT NPHM HarpeBaHUM B BoJje. Oxiaxiaalor,
NepeBoasaAT B MEPHYI0O Koy BMecTuMOCThIO 100 ¢M? M noBoasT Boooit no Mer-
KM.

PacTtBOop peHus (pabouyuit), conepxawinit 100 MXr/cM?, roToBsaT pazdasie-
HHEM CTaHIapTHOro pacrsopa soaoil B 10 pas.

52. llpoBenenune ananmsa

5.2.1. HaBecky aHanuanpyemoi npobsl maccoit 0,1 r noMenialor B HUKeJIe -
BB THUrenb, Ao0aBJISIIOT HA KOHYMKE MINATENs a30THOKMCIBLIN HATpuid, 2 T
TMAPOOKHUCH HATPHUSA M CIUIABASIOT B Mydesie npy temneparype 500—550 °C no
NTOJy4EHUs Npo3pavyHoro miapa. 1lmar pacteopsior 8 20—40 cMm’ ropsiyeii Boasl
B CTakaHe BMeCTUMOCThIO 150 cM® nipyu Harpesanum, npubasnsior 20—30 cm’
COJITHOM KMCJIOTH 0 NTOJIYYCHUS NTPO3PAYHOro pacTBopa. PacTBOp OX1aX1A10T,
I1EpeBOASAT B MEPHYIO KoJIOY BMecTUMOCTLIO 100 cM?3, 10BOIST BOAON 10 METKM.

151 onpeaesieHUs peHusS B MEPHYIO KOOy BMecTUMOCThIO 50 cM? oTOMpa-
10T  AJMKBOTHYIO 4acTh NOJy4YeHHoro pacrsopa (5—10 cm?), coaepxkaiuyio
2,1—-2,7 mr penus, npunmnpaoT 10 cM?® congHoO#l KMCIOTHI, 5 cM® pacTBopa
JBYXJIOPHUCTOrO ONOBA, NEPEMELLIMBAS [TOCIE 100aBIeHUS KaXXJI0ro peakTuBa M
JOBOJAT BOJAOH IO METKMU.

Yepes 40 MUH U3MEPAIOT ONTHYECKYIO IVIOTHOCTE PACTBOPpA HA CNIEKTPOPO-
ToMeTpe CP-26 npu A = 390 HM B KIOBETE C TOJLIMHOM NOTINIOILAXOILETO CBET
cnost 10 MM 1O OTHOULIECHMIO K pacTBOPY CpaBHEHMS, coaepxauleMy 2,0 Mr
DECHMUA.

Maccy peHHUsI HaXOAST 110 IpalynpoOBOYHOMY IpadpuKy MM NMOAL3YSCH I'pa-
NYUPOBOYHBIM (DaKTOPOM.

(IIpodoaxcenue cm. c. 35)
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5.2.2. [Tocmpoernue epadyupoeouroeo epagura

B BoceMb MepHbLIX KOO BMECTUMOCTBLIO 50 cM® Kaxnasi BBOISIT 1o 2 cM’
CTAHJAPTHOTO PACTBOPA peHHUs, a 3aTEM NOCIEHOBATEILHO, HAYMHAsg CO BTO-
polt xonbwl, nodasasior 1, 2, 3, 4, 5, 6 u 7 cM® pabouero pacTBopa peHHs,
yT0 cooTBeTCcTBYET 2,0; 2,1; 2,2; 2,3; 2,4; 2,5; 2,6 u 2,7 Mr peHus. [IpunuBaior
10 cm? consTHOM KMCIOTHI M JAJIEE MOCTYNAIOT, KaK ONMUCaHo B 1. 5.2.1.

ITo nony4yeHHBIM 3HAYECHUAM ONTHUYECKOH TVIOTHOCTH M COOTBCTCTBYIOILIMM
MM MaccaM pEHHSs CTPOST rpalyMpOBOYHBIN rpadyuK WM BBIMHCIIAIOT I'pajyM-
poBouHblil dakrop o TOCT 26473.0—83, . 16.

33.O00padoTKa pe3yJIbTaTOB

5.3.1. MaccoByio nomno peHUs (X) B IIPOLICHTAX BLIYUCISAIOT o dbopmyne

(P’!1+AF)V
T om-V;-10

X

3

Ie m, — Macca TUTaHAa B PaCTBOPE CPAaBHEHUS, MT;

(IIpodoaxcenue cm. c. 36
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A — ornTuyeckas NnJI0THOCTh aHATU3UPYEMOI0 pacTBOpPA IO OTHOIUEHUIO K
pacTBOpPY CpaBHEHMS,;

F — rpagyupoBouYHBIN dakTop;

V — BMECTUMOCTbL MEPHOM KOJIOBI, CM>;

m — MacCa HABECKH aHATU3HPYEMOM NpobHl, T;

V. — 00BbeM anMKBOTHOM YaCTH pacTBOpa, CM’;

5.3.2. PacxoxgeHusa MexnOy pe3yabTaTaMHM IBYX MapaUlIeJIbHBIX onpenesie-

HU U pe3yabTaTaMM ABYX aHANMU30B HE HOJOKHLI MPEeBBIUATH JONYCKAEMBIE
pacxoXageHus, NpuBeaeHHbIC B TabI. 4.

Taonuuadd

MaccoBasa gons peuust, % JlonyckaeMble pacxoXIeHHs, %
) - 20,0L - - r HO,SJ -
30,0 0,7
40,0 ‘ 0,9
50,0 I,1

(MYC Ne 6 1998 1.)



