M EXTOCYJTAPCTBEHHEB # CTAHIAPT

BPOH3BI ZKAPOITPOYHLIE

Metons! onpenelenus xKee3a rocrt
23859.5—-79

Bronze fire-resistance.
Methods for the determination of iron

OKCTY 1709

Hocranosrennem Iocypapersennoro komurera CCCP no eranpapram or 16 oxratopa 1979 r. Ne 3937 cpok ssenenus
YCTAHOBIEH
¢ 01.01.81

Orpanuyenye cpoka aeiicTEnst cHATO N0 npoTokoay Ne 5—94 Mexrocygapersennoro COBETa no CTaHIAPTHIANNM,
meTponornn u ceprupukanan (IVC 11-12—94)

HacTosimuiit cTaHgapT yeTaHABIHBAET (OTOMETPHYECKHE METOIE OTIpeielieHUd Xenesa (MpH MAcco-
Boii morne xenesa ot 0,01 mo 0,08 %) B XapoNPOTHEX METHBIX CIITABAX.
(Mamenennas pemagmmsi, Mam. Ne 1, 2).

1. OBIIIUE TPEGOBAHUSA

1.1. Obmme TpeboBaHug K MerogaM aHammza — 1o I'OCT 25086—87 ¢ OONMONHEHHEM 110
TI'OCT 23859.1—79, pasm. 1.
(Mamenennag pemagnms, Mam. Ne 2).

2. ®OTOMETPHYECKHU METO/I OITPEJIENTEHHUSA JKETE3A
C IIPUMEHEHHWEM 1,10-OEHAHTPOJIMHA NN 2,2 -TUITAPIIHIIA

2.1. Cymuoctp MeTOIa

MeTox OCHOBAH Ha MPEIBAPHTEIBHOM BBIICIEHHH KEIIE€3a COOCAKICHHEM C THIPOOKHCHIO ATIOMHHHST
H odpazopaHuH xenesoM (I1) okpamernnoro KoMiviekea ¢ 1,10-hbeHaATPOTHHOM WIH 2,2 -THITMPHIHNIOM
npu pH 5 B IpPHCYTCTBHH COMAHOKHCIOIO THIPOKCHIAMHHA M HM3MCPCHHH ONTHYCCKOH IUIOTHOCTH
pacTBOpA.

2.2. Annapatypa, peakKTHBH H pacTBOPHI

DOTOMEKTPOKOIOPHMETD HIIH CIEKTPOOTOMETD.

Kicnora ceprag nmo I'OCT 4204—77 u pasbaemenHas 1:1.

Kucnora conanag nmo 'OCT 3118—77, pasdasnennas 1:1.

Kucnora asornas mo I'OCT 4461—77, pasbapneHHas 1:1.

Kucnora ykeyenag o I'OCT 61—75.

Avmvmak o I'OCT 3760—79, pastasrennnri 1:1 u 1:100.

Harpuii ykcycHokucaeri o 'OCT 199—78.

Cmupr >THNOBEIH pekTH(MHKOBaHHEH o T'OCT 18300—87.

Oenondrarens no TY 6—09—5360—87, pacTBop B 3THIOBOM crimpTe, 1 1/1Mm3.

AMMOHMIT-ATIOMITHAI CepHOKWCTRI (amoMo-aMMOHHHEE KBaciikl) o TOCT 4238—77, pacTrop:
10 r KBacmoB pacTBOPSIOT B 1 mv° Bomel ¢ mobaprenreM 10 o3 KOHICHTPHUPOBAHHOM CepHOM KHCIOTHL.

I'mopoxcanamun conmgHokuCTHI mo I'OCT 5456—79, pacteop 10 F/,JIM3, CBCKCIIPHUIOTOBICHHBI.

Hinanue opnupaasuoe Ilepeneyarka BoCHpemieHa

Hsdanue ¢ Hamenenusmu No 1, 2, vineepocoennvivu & uone 1985 ., mapme 1990 ¢

(HYC 9—85, 7—90).
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1,10-(penanrpomun rugpoxnopua, pactBop: 1,5 r 1,10-deHaHTPOIHHA PACTBOPSAIOT, HAIpeBad B
HeOOIBIIOM KOTHIECTBE BOTH ¢ HECKOTBKHMH KaTlIIMH CONSHOM KACIOTH, ¥ pa30aBiIsioT Bomoi o 1 ov3.
CoXpaHAIOT B TeMHOM COCYIE.

2,2 -mMnupuana, pacteop: 1,5 r 2,2 -0HIIMPHAWIA PACTBOPSIOT B HEOOMIBIIOM KOIHYECTBE BOILI IIPH
HATPEeBAHUH C MOOaBIeHMEM HECKOTBKHX Kalellb COMSHON KHCTOTH M pasbaBisior Bogoil mo 1 mmd.
CoXpaHsII0T B TEMHOM COCYIE.

bydepHEIH pacTBOp; TOTOBAT CIASIYIOMIAM 00pa3zoM: 272 I' YKCYCHOKHCIOIO HATPHHA PACTBOPSIOT B
500 cm? Bompl, npuGapisioT 240 cM? YKCYCHOH KMCIOTH, (DWIBTPYIOT M NOJIHBAIOT BOIOH 10 1 M3,

CMech peaKTHBOB CBEXKEIIPHTOTORIEHHAS. OTHY YACTE PACTBOPA COINSHOKHCIOTO THIPOKCHIAMHHA
CMEIIHMBAIOT C OJHOH dacTei0 1,10-eHaHTpONMHA WK 2,2 -THITAPHITAIA H C TpeMS 9acTamMu OydepHoro
PACTBOpPA.

CTaHIAPTHEIE PACTBOPH XKeIe34.

Pacteop A. 0,5025 T cramgapTHOTO 06pasIa CTATH HH3KOYTIepogHcToil Ne 126 nmi KapSoHHIBHOTO
JKellesd pacTBOPSIOT B 20 ¢M° a30THOH KHMCIOTH. 1IOMydeHHHIH pacTBOP KHIIATST IO YIAICHHS OKHCIOB
430Ta, OXJIAKIAIOT, TIEPeBOIAT B MEPHYI0 KOIOY BMECTHMOCTBIO 1 OM3, IOMHBAIOT IO MeTKH BOIOH H
nepeMenmBaioT. 1 cm? pactBopa A comepskut 0,0005 T Kemesa.

Pacteop B. 10 cM® pacTBopa A MOMEIIAKT B MEpHYIO KOIOY BMECTHMOCTEIO 100 cM° IOTHBAIOT 10
METKH BOZIOI W IepeMeInBaioT. 1 e pactsopa b comepxut 0,00005 T XKenesa.

(Mamenennag pemagnus, Mam. Ne 1).

2.3. IIpopemende aHaIn3a

2.3.1. Jm1a 6poH3, COASPKAIIHX XPOM

Hapecky 6ponsel Maccoi 1 r opu cogepxannu xemnesa or 0,01 no 0,03 % u 0,5 r npu MaccoBo# goie
sxenesa or 0,02 1o 0,08 % MOMEMmAnT B MAATHHOBYIO YAIIKY, TODaBIsSoT 10 cM? a30THOH KHCIOTH H
2—3 cM? (PTOPHCTOBOIOPOIHOIN KHCIOTH M PACTBOPSIIOT TIPH HarpeBaHmu. Ilocie pacTBOPEeHNS HABECKH
PACTBOD OXJIKIAIOT, 10G6apisioT 10 cM3 cepHOM KHCIOTH, pastaBieHHOR 111 M yIIapHBaioT 10 [OSBISHUS
feNoro IEMA CEPHOM KHCIOTH. YalllKy OXIaXKIalT, OCTOPOKHO OMOMACKHBAKOT CTCHKH YalllKH BOJOH H
PACTBOPSIOT OCTATOK B BOIE IIPM HAIPEBAHMM. PacTBOP NEpeBOINST B CTAKAH BMECTHMOCTBIO 250 cm3,
pa3baBIgIoOT BOMON Mo ofbema 150 cM3, MpmBaBISiOT 5 cM? pacTBOpa ATFOMO-aMMOHHITHEIX KBACLIOB M
AMMMAaKa, pasdaBIeHHOTO 1:1, 10 00pa30BaHUA PACTBOPHMOTO CHHETO KOMITIEKca MeqH. PacTeop BEIEp-
KuBaloT 1px 60 "C 11d Koaryiagaiud OCcanka FHIPOOKHCEH XelIe3d H ATIOMHHHA. BEICIHBIIMICA ocamdoK
OT(PHIBTPOBEIBAIOT HA (PHIIBTP CPEIHEH IDIOTHOCTH, CTAKAH H OCAIOK NPOMEIBAIOT TOPAYHM DPACTBOPOM
aMMMaKa, pasdasieHHbM 1:100. Ocagok pacropsior B 10 M3 ropsueil coTHON KMCIOTH B CTAKAHE, TIE
IPOBOOIIOCE OCAXKISHNHE, (DUIETP TIIATEAREHO MPOMHBIBAIOT TopsIiei BOTOH M BHOBE MPOBOISAT OCAXKICHHUE
rugpookiceil. OcagoK OT(MHIETPOBEIBAIOT, MPOMBIBAIOT TOPSINM PACTBOPOM AMMHMAKA, pa3z0aBIeHHBEIM
1:100, pacTBopsIoT B 10 cM? ropstueit cOMsTHOM KUCTOTH, W (GIIBTP IPOMEIBAIOT TopsTieil BOIoii B CTaKaH,
TIe TIPOBOMIIOCE ocaxkaeHHe. HarpepaloT 1o pacTBOPEHMS 0CcaTKa, PACTBOP VIIAPHBAIOT Mo o6heMa 40 e,
MEePEHOCSIT B MEPHYI0 Konby BMecTmMocThio 100 cM® m mommeator Bomoii mo 50 cm?. 3aTeM pacTBOp
HEHTPAIM3YIOT aMMHAKOM, pa3baBieHHEM 1:1, o dbeHondTaIeHAY, IPHOABILIOT 1 ¢M> CONSTHOM KHCIOTH
1 25 cM’ cMecH peakTHBOB, NOJIHMBAIOT IO METKH BOZOH H IepeMellHBaioT. Yepes 30 MHH H3MEpSIIOT
ONTHYECKYIO INIOTHOCTE HA CIIRKTPOhOTOMETPE B KIOBETE ¢ TOMIMHON IMOTIOMAIONIETe clIod 1 cM OpH
510 aM WM Ha QOTOIEKTPOKOIOPHUMETPE C 3¢IeHEIM CBETOMMABTPOM. PacTBOpOM cpaBHESHHSA CIYKHUT
PACTBOP KOHTPOMBHOTO OTIBITA.

(Mamenennas pemagmmsi, Mam. Ne 1, 2).

2.3.2. Mz ©6poH3, HE COOEpKAIINX XPOoMa

Hapecky 6poH3E Maccoft 0,5 T TOMelaloT B cTaKaH BMECTHMOCTBIO 250 cM3, HAaKpHIBAIOT YaCOBEIM
CTEKTIOM, TOBABISIOT 15 cM? a30THOH KHCTOTH M OCTOPOKHO PAcTBOPSIOT MpH HarpepaHuH. CTakaH ¢
PACTBOPOM OXTTAKIAIOT, OMOMACKHBAIOT CTCHKH CTaKaHa M CTSKIO HEOOMBIIAM KOMHISCTBOM BOOHE H
PAcTBOpP PasdaBIgIOT BOZOI Mo obbema 150 cm>. IIpHGaBIfioT 5 cM® pacTBopa alioMO-aMMOHHIHEIX
KBacloB H Jajice IOCTYNAKT, KaK YKasaHo B IL 2.3.1.

(Mamenennag pemagnus, Mam. Ne 1).

2.4. TlocTpoeAde rpayHpoBo9IHoro rpaguga

B MepHBIe KOTOH BMECTHMOCTHIO 1o 100 cM? mpuimeaioT nocienosarensHo 0; 0,5; 1,0; 2,0; 4,0; 6,0;
8,0 cm> pactBopa B kenesa, TomuBaloT Bomoil 10 50 cM>, mpuimMBaoT 2—3 Karom pactBopa dreHonbTa-
JAedHA M HelTpamHs3yIoT aMMHAKOM, pasbasieHHLIM 1:1. Hamee aHAmM3 BeOyT, Kak yKazaHo B II. 2.3.1.
PacTBopoM cpaBHEeHHS CIYKHUT PACTBOP, HE COASPKAIIMH Kemes3a.

(Mamenennas pemagmmsi, Mam. Ne 1, 2).
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2.5. OopadoTKa pe3yabTaToOB
2.5.1. Maccosyo momio xene3a (X) B MpOIcHTaX BEMHCIAIOT 10 QopMyIc

_ m- 100
==
1
rie m — Macca eaesd, HAaiIeHHAsd 110 I'PagyHpoOBOYHOMY I'padHKYy,T;
ml — Macca HaBECKH,T.

2.5.2. PacxoxxAeHHs Pe3yIIETATOR TPEX MAPAIETBHEX ONMpeAe/ieHHil He JOIDKHE NPEeBHIIATh 3HaYe-
HHI JOMYCKACMEIX PACXOKICHHH d (d — IOKa3aTeNbk CXOIMUMOCTH), BEIYHCICHHLIX I0 (hopMye

d = 0,002 + 0,04X,

roe X — maccoBad mond XKeesa B cIaBe, %.

(A3vMenennada pemagnusa, UM, Ne 2).

2.5.3. PacxoxgeHHd pe3yIbTATOB AHAMH3A, TONMYIEHHBX B IBYX PATHIHLIX Ja00paTOpHIX, HIH JBYX
PE3YALTATOB AHATH3A, MMOMYICHHEX B OIHOH Tab0paTopyn, HO MIPH PA3ITHYHEX YCIIOBHAX (/)— MoKasarelb
BOCIIPOM3BOIHMOCTH), HE HODKHEL MPEBRINIATE 3HAYCHHH, BRIYMCICHHEIX 110 (hopMye

D =10,003 + 0,054,

roe X — MaccoBad OONH Xelesa B cIuaBe, %.

2.5.4. KOHTPOIE TOUYHOCTH PE3YILTATOB AaHATH3a TPOBOTAT MO l'oCyIapCTBEHHBIM CTAHTAPTHBIM
0DpazIaM KAPOTPOUHKIX (XPOMHICTEIX) OPOH3 HIAM MeTOTOM J0DABOK WM CPABHEHWEM DE3YIETATOR,
MOJIYYCHHBIX aTOMHO-a0COpPOIMOHHEM MTOZ0M B cooTBeTcTBHM ¢ I'OCT 25086—K7.

2.5.3, 2.5.4. (Beenens ononaurensHo, Ham. Ne 2).

3. ®OTOMETPHMECKHH METO/I OIIPEJEJIEHUSA XKEJIE3A
C MPUMEHEHHUEM CYJIb®OCATHUITAIOBOW KUCIOTEI

3.1. CymmocTs MeToIa

Mertox ocnoBaH Ha obpazoBanmm Xkeinesom (III) oKpalieHHOTD B JXEITHIH IBET KOMIDICKCA C
CYTbGOCATHITHIOBOM KHCIOTOH B aMMHAaYHOM pacTBope pH pH 8—10 mocie BEIIETeHHS JKele3a coocaxk-
IEHHEM C THIPOOKHCHIO ATIOMHHUS.

3.2. Annapatypa, peakKTHBH H pacTBOPBI

DoT03NEKTPOKOIOPHMETP HIIH CIICKTPOOTOMETD.

Kucnora asornag nmo 'OCT 4461—77, pasbabicHHag 1:1.

Kucnora congnag no I'OCT 3118—77, pasdoasnennas 1:1.

Kucnora cepnag no I'OCT 4204—77, pasoapnennas 1:1.

Kucnora cynpbocanuumiosas o 'OCT 1478—93, pacteop 200 r/JIM3.

Avmvuak BonHE o TOCT 3760—79, pazbapmennntit 1:1 u 1:100.

Ksacisl amomo-amMmormiiaEe o TOCT 4238—77, pactBop: 10 T KBACIIOB PacTBOPSIIOT B 1 M? BOIBI
¢ nobapneHneM 10 cM? KOHIIEHTPHPOBAHHOI CepHOI KHCTOTHL.

CraHgapTHBIE PACTBOPEI KEIe34.

PactBop A. 1,005 T cTaHIapTHOTO 06pasiia CTATH HU3KOYTITepomncToii Ne 126 pactBopstioT B 20 cM?
A30THOH KHCIOTEL. PAaCTBOP KHNATAT I YIATICHHA OKHCIOB 230Ta, OXIIAXIAIOT, IIEPEBOIAT B MePHYIO KOJIOY
BMECTHMOCTBIO 1 IM>, ZOMHBAIOT 10 METKH BOLOH M IepeMelmmBaloT. 1 cM? pacteopa A comepxur 0,001 T
XKelesd.

Pacteop B. 10 cm? pacTBOpa A MepeHOCST B MEPHYIO KOIOY BMecTHMOCTEIO 100 cM? ToIHBaOT Io
METKH BOJOIl M mepeMeInBaoT. | cM? pactsopa B comepxut 0,0001 T Kemesa.

3.3. Ilposeaenue aHaIM3a

3.3.1. Jlag 6pon3, codepxcamux Xpom

Hapecky GpoH3E Maccoil 1 I HOMEIIART B ILIATHHOBYIO YalIKY, 108aBIsior 10 cM3 a30THOH KUCIOTEL,
2—3 cM? hTOPHCTOBOIOPOIHON KICIOTH H PacTBOPSIIOT IIPH HATPEeBaHNAH. PacTBOp OXTaKIaloT, J0BaBIIIOT
10 cM? cepHO KHCIIOTH, pasdaBleHHOH 1:1 ¥ yIapHBaloT 10 MOSBICHHS GEIOro IEMa CePHOI KHUCTOTH.
Yanrky oxXmakiaoT, 0CTOPOXKHO OMOJACKHBAIOT CTEHKH TAIIKH BOTOM M PACTBOPSIOT OCTATOK B BOIE TIPH
HarpeBaHHH.

PacTBop MepeBOIAT B CTaKaH BMecTHMocThio 250 oM, pasbapisioT Bomoil mo obneMa 150 cm?,
PHOABIAIOT 5 cM° pacTBOpa ATIOMO-aMMOHHITHEIX KBACIIOB M aMMUAK, Pa3GaBIeHHHH 1:1, 1o 06pazoBaHms
PACTBOPHMOIO CHHEIO KOMILIEKcd Meau. PacTBop BeloepkuBaloT pH 50—60 "C wig KoaryIgaumuHd ocaika
THOIPOOKHCEH Xeleza M amioMHHHA. BEICHIMBIIHICAH OCamoK OT(HILTPOBLIBAIOT HAa (DHIBTP CpeaHei
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IUIOTHOCTH, CTAKEH M OCATOK NPOMBIBAIOT TOPSYHM DACTBOPOM AMMHMaKa, pazdaBicHHEIM 1:50. Ocamok
PacTBOPSIOT B 10 cM° Topsdei coaHOM KUCIOTH B CTAKaH, IIe IPOBOIIIOCH OCAXKICHHE, H BHOBb IIPOBOIAT
OCaXKIeHHE THIPOOKHUCEH.

Ocamok oT(HIBTPOBEBAIOT, MPOMBIBAIOT TOPIINM PACTBOPOM aMMHMaKa, paz0aBiaeHHBIM 1:100,
PAcTBOPSTIOT B 10 cM? ropsteil cOMSTHONM KUCIOTH W (GHIBTP MPOMEIBAIOT TOpsSueil BOTOH B CTAKaH, Te
TIPOBOTMIOCH OcakIeHMe. HarpeBaloT 1o pacTBOPeHMsT Ocanka, PacTBOp VIAPHBAIOT 10 ofBeMa 20 o>,
HEPSHOCHT B MEPHYIO KOJIOY BMecTUMOCTbo 100 eM? 1 momusatoT Bonoi 1o 30 cm3.

3aTeM Do6aBIAOT 15 cM? pacTBopa cyIB(MOCATHIIIOBOH KHCIOTH, HEHTPAIH3YIOT aMMHAKOM, Pas-
DaBiIeHHEM 111, 00 YCTOHYMBOIO XEJITOrO LBeTd, JOGABISIOT H3DBITOK aMMuUaka 3—4 cM3, JOJIMBAIOT 11O
METKH BOIOH M M3MEPSIOT ONITHYSCKYIO INIOTHOCTE PACTBOPA HA CIEKTPooTOMETPE B KIOBETE C TONITHHOM
TMOTIOIIAIOIIETO CTosT 1 cM TIpH 425 HM HIH Ha (POTORIEKTPOKOIOPUMETPE C (PHOMETOBEIM CBETOMHUIETPOM
B KIOBETE ¢ TOMIIHHON MONIOIAIIEro cnod 2 cM. PacTBoOpoM cpaBHEHHNT CIYKHT PACTBOP KOHTPOIBHOTO
OMEITA.

3.3.2. Jirg Opons, He codepdcawiux xpoma

HapecKy 6poH3E Maccoil | T HOMEINAT B CTAKAH BMECTHMOCTBIO 250 cM°, HAKPEIBAIOT YaCOBBIM
CTEKIIOM, HODABIAIOT 15 cM? a30THOH KHUCIOTH M PAacTBOPAIOT IpH HarpeBaHuu. CTaKaH € PacTBOPOM
OXTTAKOAIOT, OMOTACKHBAIOT CTEKIO H CTEHKH CTAKAHA HeOOIBIITHM KOTHIECTBOM BONE M Pa30ABISTIOT BOTOH
70 150 cm3. TIpudapmsmioT S ¢M° pacTBOpa AMIOMO-aMMOHMITHEIX KBACTIOB M [TaTTee TMOCTYTIAIT, KAK YKA3aHO
B 3.3.1.

3.4. IlocTpoenne rpaayHpoROYHOrO rpathura

B 7 MepHBIX KOG BMecTHMOCTbIo 110 100 ey npumsaior nocienosarexsio 0; 1,0; 2,0; 3,0; 4,0; 5,0;
6,0; 8,0 cM? craHmapTHOTO pacTBopa b kenesa, pasbaBIgioT Bomoil 1o ofbema 30 cM? M manee MOCTYIAIOT,
KaK yKa3aHo B 1. 3.3.1. PacTBOpOM CcpaBHEHHNI CIYKHUT PACTBOP, HE CONEPKAIITHIT JKemesa.

(NsvMenennasn penaknnsa, Mam. Ne 2).

3.5. O6paboTKa pe3yanTaTOR

3.3.1. Maccosymo om0 Xenesa (X) B IPONeHTaX BEMUCIIIOT TT0 hopMyIe

y= 100
|
TIme m — Macca Xenlesa, HalioeHHasd 10 TPaTyHpoBOUHOMY TpadhHKy,T;
My — Macca HaBeCKH,I.

3.5.2. PacxoXImeHHST pe3yIbTATOB TPEX MAPATIEIBHEIX ONMPeNeNIcHIH He JO/DKHE MPEBHIIATE 3HAYE-
HHIl TOIyCKaeMBX pacxoXIeHHUHA d (d — moKasaTeNnb CXOIHMOCTH), BEYHCICHHBIX, KAaK YKa3aHo B IL 2.5.2.

(NsvMenennasn penaknnsa, Mam. Ne 2).

3.5.3. PacxoxacHHSA pe3yIbTATOB aHAINA3d, NOMIYYCHHEBIX B IBYX PA3/IHYHBIX Ta00paTOpHIX, HIH IBYX
PE3YIBTATOB AHAIM 34, ITONIYYCHHBIX B OIHOM 1a00paTOPHH, HO MPH Pa3IHYHEX YCIOBHAX (D) — NokazaTenb
BOCTIPOM3BOJIMMOCTH), BEMHUCISIOT, KAK YKa3aHO B M. 2.5.3.

3.5.4. KOHTpOIL TOUHOCTH PE3VILRTATOB aHATH3A TPOBOIAT, KAK VKa3aHO B 1L 2.5.4.

3.3.3, 3.5.4. (Beenenwn AonoaanrensHo, Mam. No 2).
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