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Bronze flire-resistance.
Method for the determimation of copper

OKCTY 1709

MNocranonnenwes Nocyaapersensoro kovarera COCP no cranaapram or 16 oxrebpn 1979 r. No 3937 cpox seeaenna
VETARORICH

¢ 01.01.81

OrpaEwaesne CPOKE BeHCTBHA CHATO no nporexeay Ne 5—04 Mesrocvaaperecanores Cosera mo CTRRIAPTHIALNA,
serpoasren w ceprigmeaunn (HYC 11-12—904)

Hactoammf cTaniapt YCTalanIHBAeT MPaBHMeTPHYSCKHN 2NeKTPOITHTHYECKHAN MeTOD O peTenesma
MEIH B XAPONPOYHLIX METHEK CILTABAN.

MeTog oCHOBEAH HA BEOSTEHHH MEIH WIEKTPOMHIOM MApH cHne Toka 1,525 A, BEnelIMEaHiHH
BLIASAHBILEIOCH Ha KaToIe ocalka Medd M onpeicleqHMy OCTABLEHCH] B JIEKTPOIMTE Medn MeTooaMy
aroMuol abcopOUHE B IUIAMEHH AUSTHIEH-BEO3IYX NpH LIHHe poaHe 3247 o o (poToMeTpHYECKHM ©
BT SO O

{Hamencunas pepasunn, Mas. No 2).

1. OBIUHE TPEBOBAHHUA

.1, Ofume tpedboBanmda K MeTony adanuaa — no DOCT 253086—E7 ¢ 1ononHennenM: 38 pesviLTaT
AMATTHEA MPHHHMAIOT cpennee apuipMeTHIeckoe PEIyILTATOR TPEX (ABVY) MapailenLHBX OMmpenee i
({Hamenennan peaaxuna, HMaw, No 2).

I. AITIAPATYPA, PEAKTHBLI M1 PACTEBOPLL

DASKTPOAMIHAA YCTAHOBEA ¢ HCTOMHMEOM MHTAHHA MOCTOAHHOID TOKA.

MuaTunopsie anektpoas no NOCT 656375,

Ll sy cvimmans I,

Kucaora asoriad no NOCT 446177, pasbastenman 1:1 w 12100,

Kucaora cepuad oo NOCT 420477 u pasbapnenvas 121 » 14

kucaoTa drropicrosomopotHad mo NOCT [0484-—=TH,

Croupt ariaoeui pekradmromsueil no DOCT [R300—-K7.

PoTOIE KTPOKOIOPHMETE WIH CHeKTROfOTOMET],

ATOMHO-A0COPOLTHOHMBIH CTIEKTPOMETD © TAMIOH C MOIBIM KATOOOM HaA Mk,

Kucaora numonsas no FOCT 3632—069,

Anivnak poduniil mo DOCT 376079 4 patdannenusiin 14

ARMMOHHH THMOHHOEHCILE, pacTRop. 150 ©r aUsModHol KHcnoTel pacTeopainT B 400 oM” BOIw,
moGasaawT npi nepesemmsanan 100 oy’ KoHUeHTPHPOBAHHOTD AMMHAKA, OXTAKIANT, J00apiainT e
1M} cv? anmipaKa, OXIa%IAI0T W I0NHEANT Bogod no 1000 cw®.

BHO=UHENOTEKCAHOH-0KCATHI=THTHIPAZ0H { KVIIPUIoH ), pacTeop: 2.5 © KVIIPHI0OHA PECTROPAIOT IPH
nepemeltiBanil & W cw® pomu np Temneparype 6070 *C. INocne oxnasienns pacTeop HILTPYIOT &
TEMHLIA CTERTHHHLI COCyVE, TonuEmoT noaod 1o 1000 cu?. Pactoop ronen 10 cyT.

Memt o NOCT 8392001 ¢ Macconoil gomeil Memd we senes 99,9 %,
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C. 2 rOCT 23859.1-79

CTaHfapTHLIe PACTROPRL MenH

Pacteop A: 0.5 r senn pacteopaor B 10 oa® asorwolt kmcnotwmt (1:1), yoanawT okcHAR asoTa
KHMAYEHHEM, TEPEHOCAT B MEPHVIO KOGV BMECTHMOCTEIO 500 cu’, 10IHBAIOT 10 METKH BOAOH M nepeme-
LI BAKIT.

| e pacTropa A conepaut 0001 T Menm.

Pacteop B: 10 ca’ pacTeopa A NOMELIAINT B MePHYIO KOIDY BMecTHMOCTLIo 100 cx’, nonrueaior 0o
METKH BOOOH M MepeMelliHBanT.

| ex® pacteopa b comepamt 0,0001 r meam.

{Havenennaa pegasnna, Has, MNe 1, 2).

3. NPOBEINEHHE AHATH3A

A1, s Opanz, He codeparcaiiix Xionda

Hapecky Gpomii saccoll 1 r NnoMelIAmT B CTAKAH BMECTHMOCTEIO 250 cwm®, nobannamor 15 cw?
A30THOH KHCIoTs, pazbannernoil 1], HAKPLIBAKT YacOBLIM CTEEI0M H PACTRORSAINT MPH HATPERAMHA.

[ocae pacTBOPEHMA CILUTAER H YIAISHHA OKWCIOR A30Ta KMITAYeHHeM, CTEKND M CTEHEH CTakaHa
OMONACKHEAIT BOOOH # pacTeop paibasnmior soool go 1530 ow?. Jofasnmor 7 sl cepuoil KMCnoTsL,
pasbamre HHol 24, H BROSIAKT Mell JIeKTPONHIoM. a8 3Torno B pacTiop NOrpREaioT BikelleHHe
ICTATHHOBLIE SeKTPOMLL, CTAKAH ¢ WIBKTPOAHTOM HAKPLIBXOT YacOBLIM CTEKMOM HIH CHeLHLTEHEIM
OPTAHHYSCKHM CTERAOM C MPOPEIaMH L8 MIEKTPOI0E M MEWATKH H NPOROIET WEKTPOIHI NMPH NepeMe-
WIHBAMHA TIPpH CHIe Toka 1,53 5 A

[Nocne oDeCcUBEYMHBANKA PACTROPE CTEHKH CTAKAHA, CTEKIO H BEICTYIAKMHE YHACTH WIEKTPOIORE
OIOACKHBAKT Boaoi, nofanmmor okono 20 cv® 0oLl |1 IPOOOTHAINT WekTponus ene 10— 15 uum.

Ecniu Ha CBEXenOrpyaeMHol wacTH KaToga He BRSNAETCH OCANOK, EKTPOINI CYMTAETCA SEKO0H-
qeHHLM. B NpoTHEHOM Cay4ae e KTPOCTHD BEINVT €1Ue HeCKOILED MHHYT 1 BHOBL KOHTP:RTHPYIOT NOUHOTY
BLIIENEHHA MEIH.

[Mocne oKOHYAHMA WEKTPOAHEE, HE BREKIHYAA TOKd, DLICTPO YIAEMOT CTAKAH ¢ MISKTPOIHTOM o
OMUIACKHBAKT KaTod, MOrpy#as noodependo b TPH CTakada © BOOOH, JaTeM ¢ ITHIOBRM CMpToM. KaTog
BEICYUTHBAKT B CYIIMTLHOM 1Kady npe 1053 °C 10 nocToAHHOA Macchl, OX1REIAI0T H BIBSIIHEAKT.

Ouaua nopuss coupra (200 cx®) soseT OLTE HCOTEI0RAHA LA MPOMBEH He Gonee 20 e KTpoaoe.

(Hamencunan penasmua, HMawa, Na 1, 7).

3.2, g Gponz, codepucdigux Xmom

Hapecky GpoHIW Maceoil 1 r noMelamT B CTAKAH BMecTHMOCTRIO 150250 o, qofapamoT 15 ou?
A30THOH KHCaoTsH, pasbapresHol 111, HAKPpLIBAIOT YaACODREM CTEKIOM H PACTBODSIOT NMPH HAMPeRIHHH.

[Nocae pacTEOPEHHA HABSCKH H VIATEHHA OKHCIOBE a30Ta KMOAYEHHeM, CTEKNO0 M CTEHKH CTakaHa
OTOUIACKH BT BoA0H ¥ pacToop pasfapnaweT nodoil 1o 100 cx®, Pacteop octapnawt Ha 10 MHH B TennomM
MecTe H (PHNETPYIOT YEped MUTOTHLIN (iALTR, FILTOTHEHHBH GHILTPODVMARHON Maccol, B CTAKAH BMECTH-
MocTeio 250 ev?, OuisTp npoMesanT 7—8 pad ropadeit azotHoll kucroTol, pasbasaenyoit 1100

K dumaerpary gofamisoT 7 oyt cepioil KHCnoTe, pasbante Hoi 1141 BROETHoT Melk WIeKTPOMHI0M,
EAK yKadauo B m. 3.1,

3.2. am Gponz.codepucaien Xpos i Kpesini

Hanecky GpoHiel Maccoi 1 T ToMeIAIoT b IAATHHOBYD danky npuaueaoT 10 e aaomHok KHeIoTel,
padGantennoid 1:1,2—3 cv® froprcToRoIOPOIHON KMCAOTE M HAKPEIDAIOT KPLLKOH W PToporuiacta HaH
aatHHEl. [locne pacTeopeHHA HABECKH PACTROP YIAPHBAKT 0 HeGoILIore obbhema. 3aTes OMEIAKT H
OCTOPCCKND NPUIMEROT 3 oM ceproil KMcnoTe, patbamtedaoi 1:1, 1 yIapuBaoT pacTeop 00 Ha4ana
BELTENeHHA G210T0 ILMa cepHoll KMCIoTe. Ynluky oXAa¥IamT, pACTEOPAKT comi B 30 —40 o ropaveii
BOAB MPH HATPEBAHRH, NEPeHOCAT PACTEOP B CTAKaH BMecTHMOCTEI 230300 cwm®, npuansaor 10 ow?
a3I0THOH KucnoTe, pastaneioil 11 KHIATAT 00 YIaneHHE OKHCI0E a30Ta I0MHBA0T Boaoil o 150 cv® u
OMPeNeanT Melb, KAk yEazano & . 3.1,

3.2,3.3, (Hamenennas peaasuna, Has. Ne 1),

3.4, Onpeneieise OCTATOUNDH MEIH B IREKTPOARTE

DISKTPOINT NOCTe OTAETeHHA MEDH BENAPHENOT 10 obLema 80 oM, NepelocAT B MEPHVIO Koaby
BEMecTHMOCTRIO M CAf’, TONHEAIOT B0 MeTKH BOXOH H nepeMeliHBakT.

14.L Ompedeteine Med Memodom amomio-aficopiieonnod crexmposempuL

34011 HasepaioT atoMEyIo agcophuHin MealH B iaMeHH AUSTHISH-BOIOVY NP LUTHHE  BOTHEL
3247 HM NapaIensHe © pacTBopaMH 58 NOCTPoEHHA TPaIyHpOBOMHOrD rpadimka,

3



I'oCT 23859.1-79 C. 3

3412 HNecmpoeiie 2padpupogoyiinsn 2pagiisa

B wecTe 13 CeMM MEPHEN Konh pMecTHMOCTRIO o 100 cu? moseemaroT 0,55 1.0; 2,00 3.0; 4.0 u 5.0 cu?
craunapTHoro pacteopa b, Bo sce wonu aobamasmor no 5 em® asotaodl (1:1) u cepuodt (1:1) kucaor,
AONHBAIDT 10 MEeTEH BOOOH M HIMEpHAKT artoMuyio abcopbumin wWea, Kak yeEazadno B o 2401, [lo
FOUIVHEHHLIM SAHNHEM CTPOAT MEUIVHPOBSHHLI rpadsk.

142 Onpedesenne medu omorempuyeck iy emodom ¢ KEnpuaoon

3.4.2.1. ANHKBOTHYIO 4acTk pacTeopa 20 oy’ moMemawT & MepHyio Konby sMecTHMocTeio 100 cwm®,
aobasnmor 10 cu? pacTsopa IHMOHHOKHCIOND aMMOHWA W pacTeop amwuaxa (1:4) 1o crabowenounoi
peaklumMM, JTem aodannaior 2 cm’ pacTeopa assmaxa (1:4), 10 ca? pacTeopa KyIpHIOHA. HEMELTEHHO
JAONWBAINT 00 METKH BOAGH W nepeselmparyT. pH noagyuenrHore pacToopa Lo/deH BeTL B 390 no
HHIMEaTOpHOH Ovsare. Yeped 5 MHH, HO He nosgdee 30 MHH, A3MePEIOT ONTHYLCKYID ILIOTHOCTE PACTROPa
Ha hOTOXRIEKTROKOIODHMETPE ¢ OPAHREBLHM CHeTOPUILTPOM B KIOBETE ¢ TOAMIHHGH MOrIomiaoIers cuosd

3 oM MM Ha cnekTpodromeTpe p 00 HM B KDBeTE ¢ TOIHHON nornommoitere ood 1 ov. Pacriopom
CPABHEHHA CAVEHT PACTBOP KOHTPOIBHOTD ONBITA.

3422 Hocmpoentie spadyupososnosn spauia

B wecTs W3 CEAMM MepHBIX Konh pMecTHMocTso no 100 ov’® nomewmor 0.5; 0,75; LO; 1.5; 2.0 m
2.5 oum® cramgaptHoro pacteopa b, Bo see xonfm gobannsior no 3 o’ azotaoit kucaors (1:1), no 10 eu?
PACTROPA THMOHHOKHCIOND aMMOHHA H JANee aHilHI DPOBOOAT, KAk vEazado o m 3.4.2 1. Pacteopos
CPABHEHHA CAVANT PACTROP, He comepalumwit Mensk. o noavueHHEIM JaHHEM CTPOAT FPATYHPOROYH LI

rpafime.
3434272 (Beepeus gonoanHtTensno, Mas. Ne 2).

4. OBPABOTEA PE3VIIBTATOB

4.1. Maccomvio momo segn (A} NpH OnNpeleneHdH OCTABIUSHCA B 2MKTPOIMTE MEeIH MEeTooon
ATOMHAO=-A0COPOLHOHHOH COeKTPOMETPHM B DPOLUEHTAY BLITHCISIOT No dopMyae

— {my, —m,) - 100 e £ oo

mr R

X

i

rOg i, — Maccd KaToma,r;
fiy — MACCA KATONA © BEOSTHBIISHCH METle, I
¢ — KOMUZHTPALNA MeIH, HailleHias Mo IpalyHpoBoYHoMY rpadiiy, e’
¥ — oiimen pacToopa JMEETRONATA, CaY;
M — MACCH HABSCKH MpoiLl, T,
4.2 Macconyvio qomo Metd (X)) IpH onpefemeiii OCcTABNeHCH B AMeKTPOONTE Medl oTOMETPH-
HECKHM MEeTOIoM B MPOUSHTaX BEYHCIAT oo dopayie
P irr, — ) - 100 . my - V- 100
! m m- ¥,

roe mt; — MAacCca KaTomd,r;
fity — MACCA KATONA ¢ BLUOSTHEIMZHCA Medkio,T;
My — MACCA MEIH, HANNEHHAA N0 TPATYHPOROUHOMY rpaiuKy. r

H1 = MACCA HABSCKH NpolL, T,

V— pfiteM pacTeopa 2MeKTPOTHTA. CMY

V) — o0Les aAHKBOTHOR 4acTH pacTeOpa, cad,

4.3, PacxosmeH s PeavisTaATOR TREX NapalielbHKEY onpelene Ui He ToEAHE MPeBLILATL JHAYCHHE
AOMVCKAEMEIX pacxokIeHuuil d (J — Nokalatels cXOIUMOCTH), panuoro 0,15 9.

4.4, Paco#xieHna peivibLTATOR AHATHEA, MOAYISHHLIN B OBV PATTHUHEY TAD0PATORHAN, MIH JIBVX
PEIVNLTATOR AHATHEL, MOTVISHHLIX B o0H0A TabopaTopiy, Ho IpH PATTHYH B VEIOEHAX ([} — NoKa3aTelb
BOCTIPOMIBOIHMOCTH) HE OOUIKHE npessimare 0,23 %.

4.5, KOHTpOIL TOUHOCTH Pe3yibTaroB aHAIM3a nposofaT no [oCcyIapcTBEHHEIM CTAHOAPTHLIM
obpasuam XaponpodHey (XpoMUCTEIX) Opous B conTreTcToun ¢ [OCT 2508657,

Paia. 4. (Mimenennan penakmas, Ham, Mo 2).



