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' Ir'ocr

25278.16—87

Meroast onpegeseHns peHns

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

OKCTY 1709

Cpox peitcrsus ¢ 01.07.88
no 01.07.93

HecoGmoieHue cTangapTa npecieqyercs no 3aKoHy

Hacrosumit cranmapr ycraHaBnuBaer GOTOMETPUYECKHMH METOL, OlNpenere-
HUA pEeHMA ¢ OUMETHITTHOKCHMOM B OMHAPHBIX CIUIaBaX Ha OCHOBE radHHs
(or 1 mo 10 %), B GWHapHBIX CIUIABaxX Ha ocHOBe HHOOHMA (0T 5 mo 10 %), B Bu-
HapHpIX CIJIaBaX Ha ocHoBe Bombdpama (01 1 go 25 %) M B clulaBax Ha OCHOBe
TaHTasa, copepxamux rapuuit 1 Bonbdpam; nuddepenuuanphbi GoTOMETPH-
yeCKMit MeTopl onpefeneHua penua (or 25 g0 50 %) B GuHAapHLIX CIUIaBaX HUO-
Guit-peHuii; GOTOMETPUUECKHMI METON ONpefelieHusl peHUA ¢ THOMOYEBMHOH B
OHHApHBIX CIVIABaX Ha OCHOBe monubmeHa (0T 20 mo 50 %) u B GuHApHBIX ClUIa-
Bax Ha ocHoee Bonbsdpama (ot 0,5 1o 30 %) .

1. OBMIME TPEBOBAHHUA

1.1. O6ume TpeGOBaHMA K METOJaM aHaNk3a U TpeGoBaHMA Ge30MacHOCTH —
no TOCT 26473.0-85.

2. ®OTOMETPHMYECKHU# METO/ ONIPEAENEHUA PEHUS C TUMETHJI-
I THOKCHMOM

Metop, ocHOBaH Ha 06pa30BaHKN OKPALLEHHOTO KOMIUIEKCHOTO COSAMHEHNA
perus (IV) ¢ AMMeTUNIIMOKCMMOM B CEPHOKHCIIOM pacTBope. B xauectBe Boc-
CTAHOBUTENA NPHMEHANT ABYXJIopKcTOoe onoso. [aduuit, wMpKoHMit onpenene-
HHI0 He MeawT. HuoGuil MackHpyloT NepeKHchl0 BOZOpOHNA, TaHTANl M BOJIb-
¢$pam — THMOHHOHA KUCIIOTOM.

21.Anmnmaparypa, peaKTHBB H PACTBOPBHI

Qoroanexrpoxonopumerp GIK-56 win aHamoruuHb1i nprbop.

Becsl aHanuTHYECKME.

BecsI Texuuueckue.

IInuTtka anekTpuuecKan.

W3panue oduunanisuoe Tlepeneuarka BOCHpeilieHa
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C.2T0OCT 25278.16-87

Kon6s1 MepHble BMecTMMOCTbI0 50, 100, 250, 500 cm > 1 1 am?.

MuKpo6I0peTKa BMECTHMOCTBIO 5 CM° .

TuneTkH ¢ meneHUAMH Ha 5 cM° .

TIunerxu 6e3 genennsa Ha S ¥ 10 cm 3,

Kon6b! xoHMyecKue BMecTUMOCTBI0 100 em>.

Crexna vyacosbie gHameTpom 40 MMm.

Turnu Hukenesbie.

Kucnora ceprast o 'OCT 4204—77 u pa3z6aBncHHas 1:1.

Kucnora conanas no 'OCT 3118—77, pas6aBnennas 1:1.

Ammonn# ceprokucisii no FOCT 3769-78.

Bopgopona nepexucs no T'OCT 10929-76.

Ammuax BopHsiit 1o I'OCT 3760--79.

Kanus runpooxwcs u pacrsop 10 r/am>.

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

Cnupr stnoBeiit  pexTubHKoBansbil  TexHuveckuit no I'OCT 1830072,

Axneron no I'OCT 2603-79.

Humertunriuoxcum no FOCT 5828—77, ciuproBeiit (aueTOHOBBIA) PacTBOp
10 r/om3.

Onogo gByxsopuctoe no 'OCT 36—78, pacteop 100 r/am?, roToBAT B HeHb
ynorpebnenus: 10 r OBYXJIOpHCTOTO OIOBa pPacTBOPAKT IIPH HarpeBaHUH B
15 cm® consnoit KucaoThI, pa36asnenHoi 1:1, 1 pas6asnsior Bogo# mo 100 cm 3,

Penuit MeTanmuueckuii, conepxaimi He mexee 99,9 % penus.

CraspapTHeit pacTBOp peHusl (3amacHoit), comepxaumit 1 mr/cm® pemus:
0,1 r METATHYECKOTO PEHHs PACTBOPAIOT IIPH HArpeBaHuu B 2—3 cM® IIepeKUCH
popopona. IlonyueHHpIi pacTBOP OXNAXAAWT, NEPEBONAT B MEpHYI0 Konby
BMectumocTsio 100 cm?, HOBOJAT 0 METKH BOMOH,

PactBop peHus (pa6oumit), comepxammit 100 MKr/cM® peHHs, TOTOBAT
pa3faBiieHneM CIaHHAapTHOTO pacTBOpa Boxo# B 10 pas.

22.MlpoBepgenue ananusa

2.2.1. Zaa cnaasos Ha ocHo8e HUOOUA UAU 2aPHUA

Hapecky aHanusupyemoit npoGet Maccoit 0,2 r (ipH MaccoBo# J1071€ peHMs
or 1 no 4 %) unu 0,1 r (mpu MaccoBo# mone geﬂnﬂ or 4 no 10 %) nomeuator
B KOHHMYecKylo Konby BMectimocTsio 100 cM® U pacTBOpSIOT NpH HarpeBaHHU
Ha ropsuei 3MeKTPOIMTKE B 3 cM> KOHUEHTPHPOBaHHON CEPHON KMCIIOTHI B
HPHCYTCTBME 3 I CEPHOKHCIOrO aMMOHUS, HAKPHIB KOJIOY YaCOBBIM CTEKIIOM
(pacTBOpeHHe IMpoHcXoauT B TeueHne 10—15 muH).

TIpospauHblil MaB OXJIaXAalT U pacTBopAlT npu Harpesauuu 8 30 cm ® Bo-
OB, cofiepxalleil 2 cM® MepexHCH BOJOPOHA, NEpPEBOAAT PACTBOD B MEPHYIO
konby Bmectumoctsio 100 cM® (npu MaccoBoii one peHus ot 1 1o 4 %) wim
250 cm® (npu maccomoit none penus ot 4 10 10 %) OXNAKIAIOT K IOBOJIAT BO-
A0H OO METKH.

2.2.2. llna cnaagos na ocHoge Tantana

Hasecxy ananusupyemoit nmpoGer maccoit 0,2 r noMewanT B HUKENEBBIi
THTeNb, 06aBIAKNT 4 I THAPOOKHMCH KATHA U CINABIAKT B Mydesie Ipd Temile-
parype 600—700°C mo momyueHHs OfHOpOAHOro myaBa. ITaB BbIeNauMBalOT
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FOpPAYMM PacTBOPOM FHIPOOKHCH Kanua 10 r/nM PacTEOP € OCAAKOM IepeBo-
[LAT B MepHylo K06y BMecTHMOCTbio 100 cM> M SOBOJAT /IO METKH PacTBOPOM
THIPOOKHCH KajIHs.

2.2.3. Jlna cnnago8 na ocHoge eoavgpama

Hasecxy aHanusupyemoi npoﬁm maccoit 0,1 r nomemamr B KOHHMYECKYIO
KonBy BmecTmocThio 250 cm>, mpuimsator 15 cM® fiepekucH BOmOpoAa, Ha-
KPbIBAKT KOJIGY YaCOBBIM CTEKIIOM M OCTaBIIAT I[P KOMHATHOM TeMIeparype
Ha 30—40 muH. 3areM cnabo HAarpeBaT [0 MOJIHOrO PacTBOPEHUA HaBecxu K

OXJT2X[IaeMOMY DPacTBODY OCTOPOXHO, IO Karwam, fobasnswor 1 cM> amMmHaka
(noABNAETCA KENTOe OKPALMBAHKe) M CHOBA ¢J1ab0 HarpeBaloT 10 obecuBeyuBa-
HuA pacTBopa. PacTBOp ox/1aXpawT, MEPEeBOIAT B MEPHYIO 1<on6y BMECTHMOCTBIO
100 cm® (mpu MaccoBoit one penus ot 1 1o 5 %) unm 250 cm® (pu MaccoBo#
poie perus ot 5 1o 20 %) , OXITaXAaoT ¥ JOBOIAT BOIOH 10 METKH.

2.2.4. IOns onpenesieHHs peHUA B MepHyio konby BMecTHMOCTbio 50 cm®
OTOMpAlOT aJIMKBOTHYI0 YacTh pactBopa (4,5 wm 10 cm®), conepxantyo 100~
500 mxr penus. [Ipu aHanuse cljlaBa Ha OCHOBE TaHTajia aMKBOTHYIO YacTh OT-
GHMpaloT OT LIEJIOUHOTO PacTBOpa, OT(HIBTPOBAHHOTO Yepe3 CyXoi GbUunbTp cpen-
Hell [UTOTHOCTH, WIK OTGHMPAKT AIMKBOTHYIO Y4CTb M3 [IPO3PAYHOH YacTH pacTBoO-
pa Iocie OTCTauBaHuA 0cam<a [0 CIeYIOLEero IHA.

HoGapnstor 2 cm® pacteopa .rmmormoﬁ KHCnoThl (UIs CIJIABOB Ha OCHOBE
TaHTana, aoan)pama) npunuBaoT 4,5 cM> cepHO# KHCIIOTHI, pasGaBneHHou 1:1,
mo 15 ecm® Bopst, 5 CM3 pacTBOpa AMMETHATTHOKCHMA, 3 CM> pacTBOpa [BYXJIO-
PHCTOTO OJI0Ba, NIEPEMEILINBAR PacTBOPbI NOCTIe no6aBieHus KaXI0ro peakTusa, -
[IOBOJIAT O METKH BOAOH, I€PEMELINBAIOT.

Uepes 1 4 M3MEPAIOT ONTHYECKYIO IUIOTHOCTH PacTBOpa Ha $0oT03NEKTPOKO-
TOpUMETpe TPH Ap,y = 440 HM B KIOBETE ¢ TOJNIUMHOW MOIJIOLIAIOLIErO CBET
cnos 10 MM IO OTHOLLIEHHIO K BOJIE.

Maccy peHHA HaXOOAT 1O rPagyHpPOBOYHOMY rpaduky.

2.2.5, ITocTpoenue epadyupogoyro2o epaduxa

B mepHbie KONMObI BMeCTHMOCTblO 50 cm® BBOmAT M3 MuKpobBioperku 1,0;
2,0; 3,0; 4,0 u 5,0 cm® paBouero pactBopa pemm yro coorBercTByer 100, 200,
300 400 1 500 mkr penus. IlpunuBanr 2 cm® pactBopa JIMMOHHOH KHCIIOThI
(xns cnnaBoOB Ha OCHOBE TZHTANI WK Ronbgpama), 4,5 cM ? cepHOH KUCIIOTDI,
pasGasnenHont 1:1, mo 15 em® Boppr, S oM pacTBopa JWMETUIITIIHOKCHMA,
3 cm? pacTBOpa ABYXJIOPUCTOTO 0JIOBA, liepeMelLMBas PaCTBOPLI nocne fobasie-
HUA K@KIOrO peaKTHBa, MOBOJAT BOAOH O METKHM M CHOBA MEpEMEILMBAIOT.
Yepes 1 4 u3MepsAOT ONTHYECKYI0 [UIOTHOCTh PacTBOPOB Ha GOTO3/IEKTPOKOIIO-
puMeTpe NMpd Amax = 440 HM B KIOBeTe C TOJIUMHOM IOTJIOWAOUIETO CBET CIIO%
10 MM O OTHOILEHHIO K BOJE.

1o MONyYeHHbIM JJaHHBIM CTPOSIT IPalyNpOBOYHBIN I'paduK B KOOPIMHATAX
ONTHYeCKAas MIIOTHOCTb — Macca peHus. OTaensHble TOYKH rpadyxa MpoBepAwT
OOHOBPEMEHHO C IPOBeeHHEeM aHamnu3a npob.

23.06paborka pe3ynbTaToB

2.3.1. Maccosyw fonwo peHus (X) B NpONEHTax BBIYKCIIAIOT IO GopMmyie

X = m-V ’

m "V, 10
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i
rae m — Macca peHus, HaitieHHasA o rpagyMpoOBOUHOMY rpaduKy, Mr;
V — BMeCTHMOCTb MEpHO# KONGbI, cm’;
Vi — o0beM aMKBOTHOH YaCTH PACTBOPA, B3ATHIA IJiA ONpPENENICHHUA, oM
m; — Macca HaBeCKH aHaTM3HpyeMoH MpoOsl, I'.
2.3.2. PacXoXOEHUA MEXIy pe3yNbTaTaMH ABYX NapajljleNIbHBIX OIipenerte-
HHMHA ¥ pe3yNpTaTaMH [IBYX aHAJTH30B He JOJKHbI TPEBbIILaTh 3HAYEHUH JOIYCKA-
€MBIX PaCcXOXIEHMH, NpHBENEHHbIX B 1ab. 1.

TabGnuya 1

Maccosas pond pennst, % Jonycikaemblie pacx OxaeHust, %
1,0 0,1
5,0 0,2
10,0 0.4
20,0 0,8
25,0 1,2

3. AH® ®EPEHIHAJIbHLIA ©OTOMETPHYECKN# METO/1 ONPEENIEHUA
PEHWA

Meron ocHoBaH Ha 06pa30BaHHH OKpPAalLIEHHOTO KOMIUIEKCHOTO COeAHHEHHUA
perna (IV) ¢ QUMeTHITTTHOKCHMOM B CepHOKMCIION cpene. ONTHYECK YO TIIOT-
HOCTb paCTBOPOB M3MEPAIOT 0 OTHOILCHHKIO K PACTBOPY CPaBHEHHA, COMlepiKaLIe-
My 1,0 Mr penns. Huo6ui MacKHpyI0T epeKHChi0 BOOOPOA.

31.Annapatypa, peakKTHBB H PacTBOpPBHI

CrnextpodoTomerp mapky CO-26 win aHaorHuHbidi npuGop.

Becn! aHanuTHuecKkue.

. Becnbl TexHUuecKHe.

[nuTKa anex TpyYecKan.

Kon6b! MepHbIe BMeCTHMOCThI0 50, 100, 200 1 250 cm3.

Muxpo6iopeTka BMECTHMOCTBIO 5 CM° .

Munetky ¢ neneHusamu Ha 5 1 10 cm®.

Kon6b! xoHuueckne BMecTuMocThio SO evm® .

CrexJia yacoBbie guameTpoM 40 mm.

Kucrnora cepwas no ['OCT 4204-77, pasGasnennas 1:1, u pacrsop
2 Moms/om>.

Kucnota consanas no 'OCT 3118--77, pa3Gasneunas 1:1.

AmMonuii cepHokucisti no T'OCT 3769—78.

Bonopona nepexucs o I'OCT 10929--76.

Cnupt 31U10BbBI#H pex TUdUKOBaHHBLA TexHHueckuit o TOCT 18300-72.

Humernnrmuoxcum o TOCT 5828—77, crmpromoit pactsop 10 r/am>.

Onoso asyxnopuctoe no [OCT 36—78, pacteop 100 r/am>, rOTOBSAT B JeHb
ynotpeGnenus: 10 r ABYXIIOPUCTOTO OJIOBA PACTEOPAOT NIPH HAarpeBaHuu B 15 cm®
CONAHOM KHCNOTHI, pa3baBnenHol 1:1, v pa3bapiusanT Bogoi 1o 100 cm3.
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Pacnaop peaxTuBoB: K 100.cM® cepHON KHCIOTHI 2 MOJIB/LIM noGaBnAwT
2 cm® mepexucu Bopopofia U pa3GaBNAOT BOOH A0 250 cm?

Kannii peHHeBOKHCIIBIA.

CTaHmapTHbIil pacTBOp peHMa (3amacHoi), comepxammit 1 mr/cm® peHus:
0,1550 r neppeHata kanMaA pacTBOPAIOT NIPH HarpeBaHHH B BCIE, NEPEBOIAT B
MepHylo KonBy Bmectmocthio 100 cM?, oxXnakaawoT W [OBOAAT 10 METKH
BOZIOH. '

PactBop penms (paboumit), conepxaiumii 100 MKr/cM> peHMst, FOTOBSAT pa3-
b6aBneHHeM CTaHAAPTHOIO pacTBOpa Bofow B 10 pas.

32.flpoBeneHre aHanusa

3.2.1. HaBecky axanu3mpyemoit npo6st maccoit 0,2 r (mpu mMaccoBo# gorne
penus or 25 go 30 %) wimn 0,15 r (npu MaccoBoit none penusa 40 %), wm 0,1 r
(npu MaccoBoit mone penust 50 %) MOMEINAOT B KOHMUECK Y KONGY BMECTH-
MOCThI0 50 cM® ¥ paCTBOPAIOT IIPM HArPEBaHAM Ha TOPHYEH MeEK TPOIUIMTKE B
3 cM® KOHIEHTPHPOBAHHON CEpHOM KHCJIOTHI B MPUCYTCTBHM 0,3 I CEpHOKHCIIO-

' FO aMMOHHMA, HaK PbIB KONGY YACOBBIM CTEKIOM (pacTBOpEHHe IPOMCXOIMUT B Te-
venue 10—15 mun). '

Hpospa!n-mm pacTBOp oXJIaXaanT, nobapaot 30—40 cm® BOJIBI, cofepxa-
et 2 cM> MepeKHcH BOAOPOMa, HATPEBAIOT [I0 KHIEHHS, OXJTKAAIT H ePeBo-
[AT PacTROp B MepHYIo konby Bmectumoctbio 200 cM® (1ipu MaccoBoii Lone pe-
Hust o1 30 o 40 %) wim 250 cm® (npu maccosoit one penus ot 40 no 50 %),
JOOBOJAT 10 METKH BOZOM.

3.2.2. llna onpefieNeHHs PeHUA B MEPHYIO KOIBY BMECTHMOCTBIO 50 cM® OT-
OMpawT ANMKBOTHYIO 4acTh pacrsopa (5 CM3) copepxauayto 1,1—1,3 Mr penus
(n ne Gonee 3 mMr }moﬁnx) moBasnsior 3 cM® cepHoit KHCJIOTbI , pa3zbaBnexHHOR
1:1, 15 cm® Bomsl, 5 cM® pacTBOpa MUMETHATIHOKCHMA, 4 CM> . PacTBOpa OBY-
XJIOPUCTOTO OJI0BA, NlepeMeLIMBas Nnocrne JoGaBIeHUA Kaxaoro peaKtusa (mpu-
OapJieHHe PEaKTMBOB HYXKHO NPOM3IBOLMTH OBICTPO) , ZOBOJAT N0 METKM BOJOH.

Yepes 2 u (okpallieHHbIE PACTBOPBI YCTOHYMBEI 6 4) M3MEPAIOT ONTHYECKYIO
IUIOTHOCTb pacTBOpa Ha cnektTpodoromerpe npu A = 440 HM B KI0BETE C TOJILIH-
HOH TOTNOWAUIEro ¢BET crnoA 10 MM MO OTHOLLIEHHI K PacTBOPY cpaBHeHux
conepxcauxemy 1,0 Mr pesus: B MepHywo xonﬁy BmecTHMOCTsI0 SO cM® oT6H-
patot 10 cM® paBoyero pacTsopa peHHs, 5 cM® pacTBOpa peak THBOB, HOBABIAOT
3 cm® cephoii kucroTsl, pas6aBnenHoi 1:1, 15 cm® Bomsl, 5 cm® pactBopa aume-
THITTIHOKCHMA, 4 cM® pacTBOpA IBY XJIOPHCTOTO OJI0BA, EpPEMEILUBAA TOCTE 10
0aBIICHUA KOKOOTO peaKTHBa, NOBOAAT JO METKH BOLOil. Yepes 3 4 pacTBOp HC-
N0/I3YI0T B KaYyeCTBE pacTBOPA CPaBHEHUSA.

3.2.3. I[locrpoerue epadyuposouno2o epagiuxa

B mepHbie KonGei Bmectumocteie SO cm® smopmar 10,0; 110; 120 u
13,0 em? pabouero pactBopa penus, uro coorsercrayer 1,0; 1,1; 1,2 u 1,3 mr
penus. [IpunusaoT 5 cM> pacTBOpa peakTHBOB, NOGABNAIT 3 CM> CepHOM KHC-
JoThI, pazbaBnenHoit 1:1, 15 cm® BOpBI, 5 cM® pacTBOpa AHMETUNITTHOKCHMA,
4 cm® pacTBOpa ABYXJIOPUCTOrO 0J10Ba, IEPEMENIMBAs NOCHE AOGABNEHUA KaX-
J0T0 peaKTHBA, JOBOMAT A0 METKH BOZOM.

Yepes 2 u M3MEPAIOT ONTHYECKYIO TUIOTHOCTh PACTBOPOB, coepxamux 1,1—
1,3 Mr peuus, no OTHOWEHHIO K pacTBopy, copmepxkaleMy 1,0 Mr penus,
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Ha crek1pogoTomMerpe npu A = 440 HM B KI0BeTe ¢ TONUIMHOA MOITOIAI0ILEro
cBeT cinoa 10 Mm.

[To nonyyeHHBIM HaHHBIM CTPOAT IPafyHpOBOYHBIA rpadHK B KOOPAHHATAX
ONTHYECKafA IUIOTHOCTh — Macca peHus. OThoensHbie TOUKH rpaduKa rpoBepaioT
ONHOBPEMEHHO C IIPOBEICHHEM aHaIH3a npo6.

33.06paboTtka pe3ynabrTaToOB

3.3.1. MaccoByw nomio penua (X) B mpoueHTax BBRIYMCIAWT IO dopmyne

X = m-V ’
m, -V, -10

T7Ae m — Macca peHHs, Hall[leHHas 110 IPalyMpOBOYHOMY rpadHKy, Mr;
V — BMECTHMOCTb MepHO# Kom6bl, cM>;
V) — oBbem aMKBOTHON YaCTH PaCTBOpA, B3ATHIA I ONPE/leNIeH s, cM> ;
m; — Macca HaBECKHM aHaNM3HPyeMo# mpobsI, I.
3.3.2. PacxoxpeHus Mexay pesysbIaTaMM [BYX NMapajlielIbHBIX OIpefene-
HH# ¥ pE3yJIbTATaMU OBYX aHAIHM30B He [ODKHB] IPEBbILIATh 3HAYEHHH IOy CKa-
€MbIX PacXOXIEHHl, IPUBENCHHbIX B Tabmn. 2.

" Ta6bnuna 2

MaccoBas nosis penus, % Honyckaembie pacxoxnenus, %
25,0 0,7
30,0 0,8
40,0 L1
50,0 14

4. ©OTOMETPMYECKH#A METO/1 ONPEJEITIEHHSA PEHHS C THOMOYEBHHON

Meron ocHOBaH Ha 0OPa30BaHHM OKPAILEHHOT'O KOMIUIEKCHOTO COeIHHEHUA
pennsi (IV) ¢ THOMOUCBHHOM B CONAHOKHCIION cpefe. B xavecTse BoCCTaHOBHTE-
7 NIPUMEHAIT ABYXJIOPHCTOE 0710BO. Bonbdpam u MonmubraeH MacKHpyoT BHH-
HOM KHUCIIOTOH.

4]1.AnnapaTtypa, PeakTHBB ¥ PACIBODPBHI

dortoanexTpoxkonopumerp PIK-56 unu ananoruuseiit npubop.

Bechr aHanuTHUECKME.

- Bechl TeXHUYECKHE.

IInuTka anek TpHYeCKasn.

Kon6w mepHbie BMecTuMocTsio 25, 100 1 1000 oM,

Mux po6ropeTica BMECTHMOCTBIO 5 cM° .

TTMNeTKH C feNeHUAMHI Ha 5 cm>.

Munerxu 6e3 nenenus Ha S u 10 cm®.

Kon6b1 xoHMyeckHe BMeCTUMOCTbI0 250 cm>.

Crexna sacoBbie AuamMeIpomM 40 MMm.

baus BonaHnasn.
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f

Bonoporna nepexucs no 'OCT 10929-76.

Kucnota BunHaa no FOCT 5817—77, pactsopsr 30 1 150 r/am®.

Kucnora conanas nmo 'OCT 3118-77.

Ammmax Bogssiit no I'OCT 3760-79.

Tuomouepuna o I'OCT 634473, pacreop 100 r/nm?.

Ornoso aByxnopucroe no I'OCT 36—78, pacteop 200 r/am?, roToBAT B fEHs
ynorpebnenusa: 20 r OBYyXIOPUCTOrO ON0Ba PacTBOPAKT IIPH HArpeBaHHM B
50 cM? consHON KHMCTOTHI, OXNAXKAAIOT, IEPEBOIAT PacTBOP B MEpHYI0 KONy
BmecTMocTbio 100 ecM?, foBOMAT 10 MeTKH BOTOI.

AMMOHHI pEHUEBOKMCIIBIA.

CraHpapTHEIA pacTBOp peHMsi (3anacHoit), conepxaumii 0,2 mr/cm?, roto-
BAT OOHUM U3 ABYX CHOCOO0B:

Cnoco6 1: 0,2882 r neppeHara aMMOHIdﬂ pacTBOpAIOT B BOME, nepenonﬂr B
MepHYI0 KO/IGy BMECTHMOCTbI0 1 M , IOBOIAT 10 METKH BOJOH.

Cnoco6 2: 0,3100 r nepperata xanus pacTBOPSIOT NPH HarpeBaHHH B BOJIE,
NepeBOIAT B MepHylo Konby BMeCTHMOCThIO 1 AM®, oXaXxIawT, JOBOOAT OO0
METKH BOHOH.

PactBop penun (paBoumit), conepxanmit SO MKr/cM® peHus, roTOBSAT pa3-
6aBJIeHHEM CTaHAApPTHOTO pPacTBOpa BOAOH B 4 pa3a.

42.MlpoBeneHHnEe aHanu3sa

4.2.1. Hasecky ananusupyemon npober maccoit 0,1 r nomemianT B KOHHYEC-
Kyt Konby BMeCTUMOCTbI0 250 cM® U pacTBOPSIOT [pH HATPEBAHMK HA BOAHON
Gare B 10 cM® mepexucH BOOOPONa, HAK PhIB KONGY YaCOBBIM CTEKIIOM ¥ 106aB-
nAA [ROMONHUTENBHO MO Mepe HEOOXOAMMOCTH [IEPEKHCh BOAOPOAA A0 HONHOTrO
PacTBOPEHHUS CIUIaBa. Ho PacTBOPEHUU HABECKH CTEHKH KOJObI ¥ 4aCOBOE CTEK-
70 cMbiBawT 5-10 cm® BO):IBI, pacTBop oxiaxgawT. Jlo6asnsT OCTOPOXKHO,
10 KamwiAM aMmHak (3—4 cM’) 0o o6ecBeuMBAHHA PACTBOPA H OKOHYAHUSA BbI-
JIEIeHUS My3bIPbKOB. PacTBOp KMNATAT HECKONBKO MMHYT JUIA NMOJIHOTO pa3py-

. WIEHU [IEPEKUCH BOROpONa, [epeBOnAT B MEpHYI0 K016y BMecTHMOCTbIo 100 cM”,
po6asnswT 20 cM® pacTBOpa BUHHOK KHCIOTH 150 F/AM?, 0XnaxnaieT, BOBONAT
o MeTKH Bopoii. PacTBop pa3bapinsior ewe pas (npu oxamaemou MaccoBO# J10-
ne peuus Gonee S %) : B MepHyio KonGy BMectumoctbio 100 cm> orﬁupam' TIH-
nerkoit 10 cM® pacTBOpa M IOBOAAT O METKH PacTBOPOM BHHHOH KHCIIOTHI
30 r/oM3.

4.2.2. [Ina oipeeneHus peHUA B MepHyIo KollGy BMECTHMOCTBIO 25 cm® ot-
BHpa0T AMTMKBOTHYIO YacTh pactsopa (S wm 10 em?), couepxcauxﬁo 50-250 mxr
peHus, pa36a13nmor (npu HeoGxomumoctu) no 10 cm® pacTBOPOM BHHHOM KHC-
JI0ThI 30 r/am®, npunysaior S CM3 COJIAHOH KHCIOTH! M pa36aBiAinT BOJOA A0
20 cm®. 3atem noﬁannmor 2,5 cm? PACTBOPa THOMOYECBMHEI ¥ 1 cm® pacTBopa
IOBYXJIOpMCTOrO OJIOBa, NEPEMEILHBAR NMOCIe NOGABIEHUS KAXAOro peakTHBa,
JOBOIAT N0 METKH BOAOH.

Yepes 40 MHH M3MEpPAIOT ONTHYECKYIO IUTOTHOCTb PAcTBOPA Ha GOTOINIEKT-
POKOJIOpHMETPE HPH Apax = 413 HM B KioBeTe ¢ TOMWUMHOH NOTIOMIAKOIIErO
cBet cnost 10 MM OTHACHTENBHO HYJIEBOTO PACTBOPA, COMIEPHKAILETO BCE PEAKTH-
BbI, KpOME peHUs.
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Maccy peHus HaxoRAT 10 rpagyHpoBouHOMY rpaduky.

4.2.3. Hocrpoenue epadyupogoynoz0 epaguxa

B mepHbie Koi0b1 BMCCTHMOCTMO 25-cm® BBOAAT M3 MUKpoOwperkH 1,0;
2,0; 3,0; 4,0 u 5,0 cM® pabouero pacrsopa pemm yro coorBercisyer 50, 100,
150 200 i 250 mxr pemm po6asnspt no 10 cm® pactBopa BHHHOM Kncnorbx
30 r/pM3, NPWIHBAIT 5 CM CONIAHOM KHCIIOTHI, pa3bapnsloT Bopo# Ao 20 oM,
3arem noﬁanmuor 2,5 cM® pacTBOp2 HBYXIOPHCTOrC ONOBZ, MEPEMEILHBAA
nociie GOGABNEHUA KaXJOro PeakTHBa, JOBORAT OO METKM BoJIod. B -omuy u3
KONG NpUIMBaOT BCE PEaKTHBBI, 33 UCKIIIOUEHHMeM peHHA (HYNEBOH pacTBOD).
Yepes 40 MHH H3MEpPAOT ONTHYECKYI0 INIOTHOCTh PACTBOPOB Ha (POTOINEKTPO-
KOJIOpUMETpE NP Amax = 413 HM B KioBeTe ¢ TONMUHHOH MOTIOLIAIOIIETO CBET
cros 10 MM 1o OTHOLIEHHIO K HYJIEBOMY PacTBOpY.

[To monyyeHHBIM HaHHLIM CTPOAT IPALYHPOBOYHBIA rpadHK B KOOPAMHATAX
'ONTHYECKAaA [IOTHOCT — Macca peHus. OTaenbHbIe TOUKH rpad;mca NPOBEPAIOT
OHOBPEMEHHO C MPOBEIEHMEM aHanKu3a Npob.

43.06paboTka pe3ynbTaToB

4.3.1. MaccoByw pomo pedus (X;) B mpouedrax (Ipd MaccoBoOit None pe-
Hus 0,55 %) BrraMCIsAIOT Mo GopMmyIe

X, = m-V ,
mg -V, 104
IAE M — MAacca peHHA, HAUNIEHHAA 110 rPpagyHpOBOYHOMY rpaddKy, MKT;
V — BMeCTUMOCTH MEpHON KONOHI, oM
" ¥, — 061beM aJTMKBOTHOM YaCTH PACTBOPA, B3ATHIM IS ONPESENCHUs, CM>
m; — Macca HaBeCKH aHAIM3NPyeMOi Npobbl, I
4.3.2. MaccoByo gonio pennsa (X,) B npoueHTax (IIpH MaccOBOil J07i€ pe-
Hus Gosee 5 %) BhYHCNIAT N0 hopMyIie
X, m-V-V, ,
Ve Ve 10
[e m — MACCA PeHus, HalilleHHas 1o rpafynpoBOYHOMY rpaduxy, Mr

¥ — BMeCTHMOCTH MepHO# Ko76bI Npy nepBoM pas3bapnenuu, cm’

V| — BMeCTHMOCTb MepHon K0710bI TIPH BTOPOM paaﬁannemm pachopa cm®
V, — 06beM aTMKBOTHOI YaCTH,pacTBOPA, BIATHIH /1A pa3baBeHns, cM®;

V3 — 06beM ATHKBOTHO!M YaCTH PacTBOPA, B3ATHIN [/ ONpEENeHUs, cM” ;

m — Macca H3BECKHM aHaTIM3UPYeMOH npobhl, T.

4.3.3. PacxoxpacHHA Mexay pe3ynbTaraMd ABYX MapalulelipHbIX ONpepene-
HU#l 4 pe3ybTATAMH ABYX AHATM30B HE JOJKHBI IPEBBIILATS 3HAUCHHI HOMyCKa-
€MBIX PACXOXKMICHMH, IPUBENCHHBIX B Ta0MN. 3.

’

Ta6nuua 3

Maccopas gona penus, % ‘ Jonyckaembie pacx oxaeHnus, %
0,5 0,04
1,0 0.08
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v IIpodoaxenue rabn. 3

Maccosas nona peuns, % - Honycxaemsie pacxoxpeann, %
5,0 0,3
10,0 0,6
15,0 0,8
20,0 1,1
25,0 14
30,0 1,7
40,0 19
50,0 2,2
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HWHO®OPMAIIUOHHLIE JAHHBIE
. PABPABOTAH W BHECEH Munucrepcreom usetHo#t merautyprun CCCP
WCHNOJIHUTENIN

E.I'. HamBpuna, T'.A. AxnpuasoBa, TM. Mamomina, JI.I. O6pyuxona,
E.M. CamconoBa, 3.U. llumxkuna, J1.B. Ymakosa

. YTBEPKIEH WU BBEIEH B IJENCTBHUE Mocranosnennem I'ocynapcrsen-
Horo komurera CCCP no cranmapram or 29 oktsOpsa 1987 r. N2 4091

. Cpok npoBepku — 1993 r.
IepuomuuHocTs npoBepkH — 5 nter.

. BBEIIEH BIIEPBbIE

. CCbIJIOYHBIE HOPMATPIBHO-TEX!{WIECKPIE JOKYMEHTDI

O6o3nauenne HT I, Ha KOTOpPBIN JaHa
Homep nyHkTa
CChUITIKA

roCT 36-78 2.1,3.1,4.1
T'OCT 260379 21,31
I'oCT 311877 2.1,3.1,4.1
IoCT 365269 2.1

I'oCT 3760-79 2.1,4.1
I'OCT 3769-78 2.1,3.1
I'oCT 5817-77 4.1

TOCT 4204-77 21,31
I'oCT 5828-77 2.1,3.1
TOCT 6344-73 41

T'OCT 10929-76 2.1,31,41
I'OCT 18300-72 2.1

T'OCT 26473.0-85 11
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Hamenenne Ne 1 TOCT 25278.16—87 Cnnasbl 4 JHrATYPHI PEAKHX METAIOR,

MeTonsi onpeaeJICHUA PECHHA

ITpunaro MexrocysapcTeennsiv CoBeToM N0 CTAHRAPTH3AUMH, Mefponomn H
ceprupukamun (nporokon Ne 12 or 21.11.97)

3apeructpuposano Texumseckum cexperapnarom MI'C Ne 2755

3a TPHHATUE U3MCHCHUA TIPOroJIOCOBANIHN:

HaumeHoBaHue rocygapcrsa

HauMmeHoBaHue HallMOHAJIBHOIO
opraHa CTaHAApTU3ILUMUH

Asepbaitmxanckas Pecnybianka
PecnyGnuxa ApMenus
Pecny6muka Benopyccus
I'py3us

Pecnyonuxa Ka3zaxcran
Kuprusckasa Pecniybnmka
Pecny6nuka Monmosa
Poccuitckasa Penepaums
Pecny6nuka TaIXKUKHUCTaH
TypkMeHHCTaH

Pecniy6iuka Y36eKucTaH
VYxpanHa

A3roccraHzaapt,

ApPMroccTaHaapT

Toccranpapr benopyccuu
I'pyscrannapr

T'occranpapt Pecny6muku Kaszaxcran
Kupruscranmapr

MoapoBsacTaHaapT

Toccrannapt Poccuu
TamXMKrocCTaHAapT

I'maBHas rocygapcTBeHHAS MHCIEKLIUS
TypxMeHucrana

V3roccranmapr

Toccranmapt YKpauHB

BBogHyI0O 4acTh JOMOJHUTH clOBaMM: «auddepeHUUATLHBIK HOTOMETPHU-
yecKMit MeTox onpeneneHusa peHus (ot 20 mo 50 %) — B GUHAPHBIX CIUIaBax

TUTAH-PEHUM»,

NynuxTte 2.1, 3.1, 4.1. Uexmounts cepinky: TOCT 36-—78.
ITyukTet 2.1, 3.1. 3amenuTs ccbiky: T'OCT 18300—72 va T'OCT 18300-—87.

CTaHOapT AOTIONHUTH PasgeNioM — 5:

«5. Inddepenupanpuniit hoToOMeTpHUECKHHA MeTOH ONpeAeieHHs PEHHA C

THOMOYEBHHOH

MeTon ocHOBaH Ha 00pa3oBaHHH OKpalICHHOI0 KOMIUIEKCHOIO COCANHE~

Hug peHust (IV) ¢ THOMOYEBMHON B COJSHOKMCJIOH Cpel¢ B NMPUCYTCTBHM
JIBYXJIODMCTOrO 0JIoBa (BocCcTaHOBUTeN). ONTUYECKYIO TUIOTHOCTh PACTBOPOB
M3MEPAIOT 110 OTHOUIEHUIO K PAacTBOpPY CpaBHEHMsI, copepxailemy 2,0 mr pe-
Hus. THTaH onpefeeHUIO He MellaeT.

5()Anmapartypa, peakKTHUBB U pacTBOPBH

CriekrpodoroMmerp CO-26 uiy aHaIOTHYHBIA NpUGOD.

Becbl aHanmuTHYECKUE.

Bechl TexHuueckue.

(IIpodoaxcenue cm. c. 34)
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(Ipodoasncenue uamenenus Ne 1 x TOCT 25278.16—82)

ITnuTtKa 3neKTpuyecKas.

DneKrporneys MybesibHasE ¢ TePMOPEryIATOPOM, obecrneynuBaolas TeMne-
parypy 500—600 °C.

KonGel MepHbie BMecTumocTbio 50, 100 cm?.

TIuneTku ¢ aenenusMu Ha 2, S u 10 cm?.

CrakaHbl XMMHYECKME CTCKIITHHBIE BMecTUMOCThIO 100 — 150 cm?.

Turmu HUKeNeBble BMeCTUMOCTBIO 30 cM’.

Hatpus ruapookucek no T'OCT 4328—77.

Harpwit azorHoxucnstit no TOCT 4168—79.

Kucnora consgnas no T'OCT 3118—77.

Tuomouesuna no 'OCT 6344—73, pacteop 100 r/mm3.

Onoeo asyxiaopucToe, pacTsop 200 r/oM3, TOTOBAT B ACHB YHoOTpebIeHUs:
2,0 T ABYXJIOPMCTOrO 0JIOBa pacTBOPSIOT NpH HarpeBaHuu B S50 cM® consiHoil
KMCIOTHI, OXJAXIAIOT, NMEPEeBOMAT B MepHYyI0 K00y BMecTMMOcThIO 100 cwm3,
JOBOIAT BONOI A0 METKH M TNEPEMEILMBAIOT.

Kanuii peHUeBOXMCIIBIN (IIeppeHAT Kaius).

CraHpapTHBI# pacTBOp peHMA (3anacHoi), comepXxawnii 1 Mr/cm? penns:
0,1550 r neppeHara Kanyus pacTBOPSIOT NPM HarpeBaHMHM B Bojae. Oxnaxnalor,
NepeBonsAT B MEPHYI0 Koi0y BMecTuMocThio 100 cMm3 ¥ moBonsaT Bonoit o Mer-
KH.

PacTBop peHus (pabouunii), conepxammit 100 Mkr/cm3, rotoBar pa3basine-
HHEM CTaHIApTHOTro pactsopa Boxoi B 10 pas.

52. llpoBepeHUe aHanm3sa

5.2.1. HaBecky aHanvaupyeMoii nipo6sl Maccoir 0,1 r noMemawoT B HUKeJIe-
BRI THUrenb, J0OABNAIOT HA KOHYMKE 1UTIATENs a30THOKMUCIMI HATpmii, 2 T
TUAPOOKUCH HATPHS M CIIABJISIOT B Mydene npu temnepatype 500—550 °C no
noJjiydyeHus npo3payHoro njasa. Ilnas pacteopsior B 20—40 cm? ropstueit Boabl
B cTakaHe BMeCcTUMOCThIO 150 cM® npu HarpeBanuu, npubapisior 20—30 cm?
COJITHO KMCJIOTH O NOJIYYCHUS PO3PaYyHOro PAcTBOpa. PacTBOp 0XJIaXIaloT,
NEepeBOAAT B MEPHYIO KOJIOY BMecTUMOCTBIO 100 cM3, R0BOAST BOAOH 10 METKH.

g onpeneneHus peHUs B MEPHYIO KOOy BMecTUMOCThIO 50 cM? oT6upa-
10T  aJIMKBOTHYIO 4acTbh NOJydeHHoro pacTtsopa (5—10 cM?), coaepxainyio
2,1—2,7 mr penus, npunusaloT 10 cM® cONSHOW KMCIOTHL, 5 cM® pacTBopa
IBYXJIODHCTOTO OJI0Ba, NIEPEMEILUUBAS I10CIe 100aBIeHUS KaXA0ro peakTHRa u
JOBOJAT BOJOH IO METKH.

Yepes 40 MUH U3MEPSIOT ONITHYECKYIO TUVIOTHOCTh PACTBOPA Ha CNEKTpodo-
tometpe CP-26 npu L = 390 uM B KI0BETE C TOJMHOMN NOIIOIMAOIETO CBET
cnost 10 MM IO OTHOLICHHIO X PacTBOPY CpaBHeHMS, comepxauemy 2,0 Mr
DPEHHSL.

Maccy peHust HaxXOASAT N0 FPaIYMPOBOYHOMY IpadduKy MM NONB3YACH IPpa-
JIYHPOBOYHBIM (haKTOPOM.

(Ipodoaxcenue cm. c. 35)
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(IIpoodondicenue usmenenus Ne 1 x TOCT 25278.16—82)

5.2.2. [Tocmpoenue zpadyupoeoyrozo zpaguxa

B BoceMb MepHBIX K0NG BMeCTMMOCTHIO 50 cM® Kaxmas BBOHAT no 2 cm?
CTAaHOAPTHOTO PAcTBOPA PEHMS, a 3aTEM IIOCIEAOBATEILHO, HAYWHAS CO BTO-
poit xonbnl, nobasnsior 1, 2, 3, 4, 5, 6 u 7 ¢cM® pabouero pacTBOpa peHus,
4to cootBercTByeT 2,0; 2,1; 2,2; 2,3; 2,4; 2,5; 2,6 u 2,7 mr penus. [Ipunusaior
10 cM? consiHoIt KUCIOTH M fanee MOCTYMAIOT, KaK OnucaHo B 1. 5.2.1.

o monyyeHHBIM 3HAYEHUAM ONITHYECKOI IIOTHOCTH U COOTBETCTBYIOLIMM
KM MaccaM pEHHs CTPOSIT FPaJyMpPOBOYHEI IpadHK WM BHIYUCIAIOT TPafyH-
poBouHblil dakrop o F'OCT 26473.0—85, . 16.

53.00paboTKa pe3yAIbTaTOB

5.3.1. Maccosylo nomo peHus (X) B IPOLEHTAX BRYUCISIOT 110 hopMyie

(my+ A-F).V
X=""07 10

3

rae m, — Macca TUTaHa B pacTBOpe CPaBHEHUA, MT,
1

(Mpodonsicenue cm. c. 36



(Ipoodonxcenue usmenenus Ne 1 xk TOCT 25278.16—82)

A — onTuyeckas TJIOTHOCTh AHATU3HPYEMOTO PACTBOPA MO OTHOWIEHHIO K
pPacTBOPY CpaBHEHMS;

F — rpanyupoBouHsIii ¢axkrop;

V — BMecTUMOCTb MEPHOH KOJOH, cM?;

m — Macca HaBEeCKM aHaTM3UpyeMO# npobsl, T;

V, — o0beM aMKBOTHOH YacTH pacTBOpa, cM>;

5.3.2. PacxoxmeHMss MeXIOY pe3ylkTaTaMM IBYX MapajUleIbHBIX ONpenene-
HWIA U pe3yAbTaTAMM OBYX AHANM30B HE JOJDKHBI TIPEBHIATE JOMYCKAEMEIC
pacXoXaeHUs1, NpUBeIeHHbIEe B Tab. 4.

Ta6nuuad \

MaccoBas g0 peuust, % JonyckaeMble pacxoXaeHusa, % |
20,0 0,5
30,0 0,7
40,0 0,9
50,0 1,1

(UYC Ne 6 1998 1.)




