I'pymna B59

MEXTOCYJIDAPCT BEHHLB CTAHJIAPT

BPOH3BI ZKAPOITPOYHBbIE

MeTons! onpesesenus Kene3a rocrt
23859.5—79
Bronze fire-resistance.
Methods for the determination of iron

OKCTY 1709

Mocranosaenmem Tocyaapersennoro komurera CCCP no cranaapram ot 16 okTadpsa 1979 r. Ne 3937 cpok Beenenns
YCTAHOBJIEH
¢ 01.01.81

OrpanmvecHue CpPoka AeHCTBHA CHATO MO MPOToKoiay Ne 5—94 Mexrocyaapcreennoro CoBera mo CTaHIAPTH3ALMH,
MerpoJornn 1 ceprupnkanmm (TYC 11-12—94)

Hacrosiimii cTaHIapT yCTaHABAMBACT (POTOMETPHUUCCKHE METOIBI OIPEACICHHS Xele3a (MPH MacCo-
Boi1 mone xene3a oT 0,01 no 0,08 %) B XapoONMPOYHBIX MEIHBIX CIUIABAX.
(AsmenenHan pegakmas, M3m. Ne 1, 2).

1. OBIIIUE TPEGOBAHMA

1.1. Obume TtpeGoBauuss k Meromam aHanusza —mo TOCT 25086—87 ¢ mOmMOMHEHHEM TIO
I'OCT 23859.1—-79, pasm. 1.
(A3venennas penakousi, M3m, Ne 2),

2. ®OTOMETPUYECKWI METOJI ONIPEJEJIEHUSA XEJIE3A
C IIPUMEHEHUEM 1,10-©PEHAHTPOJIMHA WIHA 2,2-TUITAPUIUIIA

2.1. CymHocts MeTOA

MeTom OCHOBaH Ha IIPEIBAPUTEIHHOM BBIICACHHH XeJle3a COOCAKIEHHEM C THIPOOKHCHIO ATIOMHHHSI
u obpazoBanum xeje3oM (II) okpamrerHoro komimiekca ¢ 1,10-peHaHTPpOIMHOM WM 2,2’ -TUIMMPUIWIOM
mpu pH 5 B NpHMCYTCTBMM COJSTHOKUCIOTO THAPOKCWIAMHHA W M3MEPEHHM ONTHYECKOH IUIOTHOCTH
pacTBopa.

2.2. Anmaparypa, peakTHBbI M PACTBOPBI

DOTORIEKTPOKONIOPUMETP WIH CIIEKTPOGOTOMETP.

Kucnora cepras mo T'OCT 4204—77 n pas6asneHHas 1:1.

Kucnaora constnaa mo 'OCT 3118—77, pazoaencHHas 1:1.

Kucnora azothas nmo TOCT 4461—77, pasbasneHHas 1:1.

Kucaora ykcycnaa mo 'OCT 61—75.

Ammuak o F'OCT 3760—79, pas6asnennsii 1:1 u 1:100.

Harpuit ykcycHokucasiii mo 'OCT 199—78.

Criupt >TWIOBHIT pekTHhuKoBaHHEI mo FT'OCT 18300—87.

Oenondranens no TY 6—09—5360—87, pacTsop B 3TWIOBOM criupTe, 1 r/om3.

AMMOHMIT-aTIOMIUHUIT CEPHOKUCTBIN (amoMo-aMMOHHUITHBIE KBacbl) o T'OCT 4238—77, pacteop:
10 r xBacLoB pacTBopsiioT B 1 AM3 Bombl ¢ 106aBieHHeM 10 ¢M3 KOHLEHTPHPOBAHHOI CEPHO KHCIIOTHL.

TunpoxcwIaMKH comTHOKHCHBIH o TOCT 5456—79, pactsop 10 r/aM3, CBeXeNpPHIOTOBICHHBIIA.

W3nanme opymmansuoe IlepenevaTxa BoCHpemena

H30anue ¢ Hsmenenusmu No 1, 2, ymeepocdennvimu ¢ urone 1985 2., mapme 1990 e.
(HYC 9—85, 7—90).
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TOCT 23859.5—79 C. 2

1,10-dbenanTpoaun rugpoxyiopuna, pacteop: 1,5 r 1,10-deHaHTpoIMHA PacTBOPSIOT, HArpeBas B
HeOOMBIIOM KOJINUECTBE BOIBI C HECKOJIBKUMM KATUISIMU COJISTHOM KHCJIOTBI, M pa36amiiTioT Bomoi a0 1 amM3.
CoxpaHsII0T B TEMHOM COCYIIE.

2,2’ -punapuaun, pacteop: 1,5 r 2,2'-nunupuauia pacTBOPSIOT B HEOOJIBIIOM KOMWYECTBE BOABI TIPU
HArpeBAHUM ¢ H00ABJIEHMEM HECKOJbKUX Kamejb COSHOH KHMCAOTH M pa3basisior Bomoi go 1 am3.
CoXpaHSIIOT B TEMHOM COCYIIE.

BydepHEIii pacTBOp; TOTOBAT CIICAYIONMIMM 00pa3oM: 272 T YKCYCHOKHMCIIOTO HATpHS PacTBOPSIOT B
500 cM3 Bomel, MpuGaBsIOT 240 CM3 YKCYCHO#M KMCIOTHI, (DUIBTPYIOT M IOJIMBAIOT Boao#H 10 1 am3.

CMeCh peakTUBOB CBEXXETPUTOTOBIICHHAS: OMHY YacTh PAacTBOPA COJITHOKHMCIIOTO THAPOKCHIAMHHA
CMEIIUBAIOT ¢ OOHOM vacThio 1,10-¢eHaHTpoNMHA WK 2,2’ -TUMUPUIWIIA U C TPEMS YacTsaMu OydhepHOro
pacTBopa.

CraHmapTHBIE pacTBOPHI JXeesa.

PactBop A. 0,5025 r cranmapTHOro odpasua cTaju HU3Koymieponuctoi Ne 126 wim KapOOHHIBHOTO
XeJe3a pacTBOPSIOT B 20 cM3 a30THOM KMCHOTHL TToJIydeHHBI pacTBOpP KMISATAT [0 YAAJCHHS OKUCIOB
a30Ta, OXJAXKIAIOT, MIEPEBOMSAT B MEPHYIO KOJIOYy BMECTMMOCTBIO | M3, DONAMBAIOT O METKH BOHOH M
nepemenmmBaior. 1 cM3 pactBopa A comepxut 0,0005 r xenesa.

PactBop B. 10 cM3 pacTBopa A HOMELIAIOT B MEPHYIO KOJGY BMECTUMOCTBIO 100 ¢M3 IOMMBAIOT 10
METKH BOZOil M mepeMemmBaioT. 1 ¢cM3 pactBopa B comepxur 0,00005 r xenesa.

(A3venennas pepakous, Mam, Ne 1),

2.3. IIpoBeneHue anam3a

2.3.1. JIna 6poH3, COmepXalIuX XpOM

Hagsecky 6poH3sI Maccoit 1 T mpu comepxxanum xenesa oT 0,01 no 0,03 % u 0,5 r npu MaccoBoii noje
xene3a or 0,02 10 0,08 % MOMEWAIOT B IVIATHHOBYIO YalIKy, A00asngioT 10 cM3 a30THO#M KMCIOTH M
2—3 cm3 (HTOPHCTOBOIOPONHOIM KHMCTIOTH M PACTBOPSIOT NpU HarpesaHuu. Ilocne pacTBOPEHMSI HABECKH
PacTBOp OXJIAXIAIOT, N06aBiaioT 10 cM? cepHOI KUCTOTH, pa36apneHHOI 1:1 M yIapuBAaIOT 10 MOSBICHUS
0eMoro ABIMa CepHOM KMCIOTHL YalllKy OXJIaXTaloT, OCTOPOXKHO OMOJACKWBAIOT CTEHKH YalKH BONOM M
pacTBOPSIIOT OCTATOK B BOIE TNPHM HATPEBAHMM. PacTBOp MepeBOIST B CTAKAH BMECTUMOCTBIO 250 cM3,
Ppa36aBIAIOT BOHOH IO 00BeMa 150 cM3, mpuGammaior 5 cM3 pacTBOpa AMIOMO-aMMOHMITHBIX KBACLIOB M
aMMHMaka, pa3basieHHOro 1:1, 1o o6pa3oBaHUS PaCTBOPUMOTO CHHETO KOMIUIeKca Meau. PacTBop Beiep-
xuBaoT mpu 60 °C mig Koaryaauuu ocaaka THAPOOKUCEH XKejle3a Y alIOMMHMS. BeiiemMBImiics ocamok
OTGWIBTPOBHIBAIOT HA (DWJIBTP CPEIHEl IIOTHOCTH, CTAKAH M OCAIOK IPOMBIBAIOT TOPSYMM PACTBOPOM
aMMuaKa, pas6asneHHBIM 1:100. Ocamok pacTBopsioT B 10 cM3 ropstueil COMTHOI KUCTOTH B CTAKAHE, TIE
TPOBOAWIOCH OCAXIEHUE, (GUIBTP TILATEILHO MPOMBIBAIOT TOpsUeii BOZOI U BHOBH MPOBOIAT OCAXICHHE
ruapookuceii. Ocanok OTOUIBTPOBBIBAIOT, MPOMBIBAIOT TOPAYMM PACTBOPOM AMMHAKA, PA30ABICHHBIM
1:100, pacTBOpsttoT B 10 cM? ropsdeii conaHOI KMCAOTHI, U (GUIBTP MPOMEBIBAIOT TOpsTYeii BOLOH B CTAKAH,
I7ie TIPOBOAWIOCH ocaxneHne. HarpesaioT 10 pacTBOPEHMS 0caaKa, pacTBOP YIApUBAIoT 10 00beMa 40 cm3,
MEPEHOCAT B MEPHYIO K06y BMecTHMocThio 100 cM3 m monmsaror Bomoit mo 50 cm3. 3arem pacTBop
HEHTPaIM3yI0T aMMHAKOM, pa30aBieHHBIM 1:1, o deHoNbTaNeMHY, TPU6GABISIOT | cM? COMSTHOM KUCAOTHI
U 25 cM3 CMecH peaKTHBOB, JOJMBAIOT IO METKU BOIOW M nepeMeruBaior. Yepes 30 MUH M3MEpSIOT
ONTUYECKYIO IUIOTHOCTh Ha CIEKTPOGOTOMETPE B KIOBETE C TOJIIMHON ITOTJIOIIAIONMIETO ¢Iosd 1 ¢cM mpH
510 EM w1 Ha (HOTOIIEKTPOKOJIOPUMETPE € 3€TCHBIM CBETODMILTPOM. PacTBOpOM CpaBHEHHS CIIYXHT
PacTBOp KOHTPOJIBHOTO OIBITA.

(A3venennan penakmus, Usm. Ne 1, 2).

2.3.2. IInsa 6poH3, HE COmepXKallMX XpoMa

Hagecky 6poH3bI Maccoii 0,5 T MOMEIAIOT B CTaKaH BMECTUMOCTBIO 250 ¢M3, HAKPHIBAIOT YAaCOBBIM
CTEKJIOM, TOGABISAIOT 15 ¢cM? a30THOI KMCIOTHI M OCTOPOXKHO PacTBOPSIOT MpH HarpeBaHuy. CTakaH
PacTBOPOM OXJAXAAIOT, OMOJACKMBAIOT CTCHKM CTakaHa M CTEKJIO HEOONBIIMM KOJMMUYECTBOM BOIBI M
pacTBOp pasbaBIAIOT BOmOM 10 o6bema 150 cm3. Tpubamnsaior 5 cM3 pacTBOpa amoOMO-aMMOHMITHBIX
KBACLIOB U JaJiee TIOCTYMAlOT, KaK ykKa3zaHo B m. 2.3.1.

(Asmenennas penakumus, M3m. Ne 1).

2.4. TlocTpoenue rpagynpoBOuHOro rpaguxa

B MepHBIe KOJIOB BMECTHMOCTHIO 1o 100 cM? npmsaloT nocnenosatensto 0; 0,5; 1,0; 2,0; 4,0; 6,0;
8,0 cM3 pactBopa B kenmesa, JOMMBAIOT Bomoit 1o S50 cM3, mpwinBaloT 2—3 Karwm pactBopa dheHondra-
JIEMHA M HEUTpaIM3yl0T aMMHMAaKOM, pasbasieHHbIM 1:1. Jlanee aHamu3 BeayT, KaK ykazaHo B 1. 2.3.1.
PacTBOpOM CpaBHEHUS CIYXXMT PacTBOpP, HE COAepKAIMil Xeje3a.

(Asmenennas penaxums, M3m. Ne 1, 2).
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C. 3T'OCT 23859.5—79

2.5. O6padoTKa pe3yJIbTATOB
2.5.1. Maccosyio nomo xeje3a (X) B MPOLIeHTaX BEMUCIIOT MO (hopMye

x="m mlOO ,
1
TIoe m — Macca Xenesa, HalIeHHas Mo TpaayHpOBOUHOMY IpaduKy,T;
mj — Macca HaBECKMU,T.
2.5.2. PacxoxmeHMs pe3yAbTaToOB TPEeX MapaUIeAbHBIX OMPEICTCHUIH HE JOJKHBI MPEBHIIATh 3HAUYC-
HMI JOMYCKaeMBIX pacXoxaeHul d (d — mokasaTenb CXOOMMOCTH), BBIYUCIICHHBIX IO (hopMyIie

d = 0,002 + 0,04X,

rae X — MaccoBasi IOJIs Xeje3a B cruiase, %.

(M3menennas pegakuusa, W3m. Ne 2).

2.5.3. PacxoxneHMs pe3yJbTaTOB aHAJIM3a, TMOJYYEHHBIX B ABYX PAa3IMUHBIX 1a00PaTOPUAX, WIM JBYX
pe3yIbTATOB aHAIM3a, MOJMYYEHHBIX B OQHOM JJA00PATOPHH, HO MPH PA3THYHBIX YCIOBUAX (D— mMokasaTelb
BOCIIPOM3BOAMMOCTH), HE ITOJIXHBI MPEBHIIIATH 3HAYCHHI1, BBIUMCICHHBIX MO (hopmyIie

D = 0,003 + 0,05X,

rae X — MaccoBas HOJIS Xejie3a B CIviase, %.

2.5.4. KOHTpONb TOYHOCTH PpE3YJETATOB aHANM3a MPOBOIAT MO ['OCYymapCTBEHHBIM CTAHIAPTHBIM
o0pa3laM XapompoOYHBIX (XPOMHCTBIX) OpPOH3 WIM METOIOM M00aBOK WIH CPaBHEHHUEM pPE3YJILTATOB,
MOJIYYEHHBIX aTOMHO-a0COPOLIMOHHBIM MeTOIOM B cooTBeTcTBUM ¢ TOCT 25086—87.

2.5.3, 2.5.4. (Beenennl nonomHuTensno, Mam. Ne 2).

3. ®OTOMETPUYECKHAN METO/I OITPEJEJIEHUS XEJIE3A
C IPUMEHEHHMEM CYJIb®OCATUITATIOBON KUCITOTHI

3.1. CymmHocTh MeTOAA

Meton ocHoBaH Ha oGpa3oBaHuu kene3oM (III) okpalleHHOro B KeNThbIif 1[BET KOMILIEKCA C
CynbGhOCaTUIIMIOBOM KMCIOTOM B aMMUayHOM pacTBope npu pH 8—10 mociie BhIeIeHNS Xene3a Coocax-
JNEHUEM C TUIPOOKHUCHIO aMIOMUHHUS.

3.2. Ammapatypa, peaKTHBBI M PACTBOPEI

DoTO3MEKTPOKOTIOPUMETP MM CIIEKTPOGHOTOMETP.

Kucnora azornasa mo I'OCT 4461—77, pas6asiaennas 1:1.

Kucnora comsthasg mo F'OCT 3118—77, pas6asnennast 1:1.

Kucmora cepnas mo 'OCT 4204—77, paz6asnennas 1:1.

Kucnora cynsdocanuumnosas no TOCT 1478—93, pactsop 200 r/om3.

Ammuax Boguerii mo TOCT 3760—79, pasGasnennsiii 1:1 u 1:100.

Ksacuet amoMo-aMMonuitasie o TOCT 4238—77, pactBop: 10 T KBacuoB pacTBOpSIOT B 1 1M BOIE
¢ no6asnenueM 10 ¢cM3 KOHUEHTPUPOBAHHOM CEPHOM KHCIIOTHI.

CraHmapTHEIE pacTBOPHI Xee3a.

PactBop A. 1,005 r cTanmapTHOro 06pasua cTaau HU3Koyriepoauctoil Ne 126 pactsopsitor B 20 cm3
a30THO¥ KMCHIOTHL. PacTBOp KUTIATAT WIS yOAJICHUSI OKUCIIOB a30Ta, OXJIAXKAAIOT, MIEPEBOAAT B MEPHYIO KOJIOY
BMECTUMOCTHIO | M3, MOMMBAIOT IO METKH BOIOM M MepeMenmmBaior. 1 cM3 pactBopa A comepxur 0,001 T
Xesnesa.

Pacteop B. 10 cM3 pacTBopa A mepeHOCST B MEPHYIO K06y BMecTUMOCThbIO 100 cM3 gonmBaloT 10
METKM BOZOU U mepeMewnBator. 1 cm> pacteopa B cozepxur 0,0001 T xenesa.

3.3. IlpoBenenue anaumsa

3.3.1. s 6pon3s, codepacauux xpom

Hagecky 6poH3H Maccoii 1 T HOMEIIAIoT B INIATMHOBYIO YaIIKY, J0OABIAIOT 10 cM> a30THOIT KHCTIOTHI,
2—3 cM3 HTOPHUCTOBONOPOTHOI KMCIOTH M PACTBOPSIOT TPH HATPeBAHUH. PacTBOpP OXJIAXIAIOT, H106ABISLIOT
10 cM3 cepHOIt KHCTOTBI, pa36aBaeHHOM 1:1 U ymapuBalOT 10 MOSBICHUS GENOTO IBbIMA CEPHOI KHUCIOTHL.
Yanky ox1aXnaioT, OCTOPOXKHO OMOJTACKUBAIOT CTEHKH YAIIKW BOIOW M PACTBOPSIIOT OCTAaTOK B BOIE TIPU
HarpeBaHUM.

PacTBOp TepeBOIAT B CTaKaH BMECTMMOCTHIO 250 cm3, pa36aBmsioT Bomoit 10 oobema 150 cm3,
MpHMOABIAIOT 5 cM? pacTBOpa ATIOMO-aMMOHHMITHBIX KBACLIOB H AMMHUAK, pa36asieHHBI 1:1, 10 06pa3oBaHus
pacTBOPUMOIO CHHEro KOMIUIeKca Meau. PactBop BeiaepxkusaoT npu 50—60 °C mis Koaryasiud ocagka
TUAPOOKHUCEH Xejie3a W aIOMUHUS. BbIIenuBIIMICS 0CamoK OTGOWIBTPOBBIBAIOT HAa (WIBTP CpeoHEH
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TUIOTHOCTH, CTAKaH M OCAIOK NMPOMBIBAIOT TOPSYMM PAaCTBOPOM aMMHMaka, pa3z6aBiaeHHBIM 1:50. Ocamok
pacTBops1oT B 10 cM3 ropstueii CoNAHO# KHCIOTH B CTAKAH, T/IE IPOBOAMIOCH OCAKICHHE, H BHOBD MPOBOIST
OCAKIACHHUE TUAPOOKUCEH.

Ocagok OTOUABTPOBBLIBAIOT, MPOMBIBAIOT TOPSAYMM PAacTBOPOM aMMHaka, paszbGamiaeHHBIM 1:100,
pacTBopsioT B 10 cM3 ropsueii COMSHON KUCIOTH M (GUABTP TPOMEBIBAIOT TOpSYeiil BOAOI B CTaKaH, TIe
MPOBOIIIIOCH OCcaXAeHHe. HarpeBaloT JO pacTBOPEHHS OCaIKa, PacTBOP YNMApMBAIOT IO o0bema 20 cM3,
MEPEHOCAT B MEPHYIO K0JI0y BMecTHMOcTbIo 100 cM3 1 monmsaloT Bonoii 1o 30 cm3.

3areM n06aBaAIOT 15 cM3 pacTBOpa CyIB(HOCATHIIIOBOM KHCIOTH, HEHTPAIM3YIOT AMMHAKOM, pa3-
GapaeHHBIM 1:1, 1O YCTOHYMBOTO XEITOTO LBETA, HOOABJSIOT M30BITOK aMMHAKa 3—4 cM3, JOMMBAIOT 10
METKH BOLOH U U3MEPSIOT ONTHYECKYIO IUIOTHOCTh PACTBOPA HA CNEKTPOGOTOMETPE B KIOBETE C TOMIIMHOM
MOTJIOLIAIOIIETO C/IOS | ¢M IpH 425 HM WM Ha (HOTOINEKTPOKOIOPUMETPE € (DHONIETOBBIM CBETOMMIIETPOM
B KIOBETE C TOJILIMHOM MOMIOLUAIOLLETO CJIOA 2 ¢M. PacTBOpOM CpaBHEHHSI CIYKMT PACTBOP KOHTPOJIBHOTO
OIbITA.

3.3.2. s 6pous, He codepxcaugux xpoma

Hagecky 6GpoH3BI Maccoii | I MOMEILAIOT B CTAKAH BMECTUMOCTHIO 250 cM3, HaKpHIBAIOT YaCOBBHIM
CTexNIoM, 100aBnasAIoT 15 cM3 a30THON KMCHOTHL M pacTBOPSIOT MpH HarpeBaHMH. CTakaH ¢ pacTBOPOM
OXJIAKIAIOT, OMOJIACKUBAIOT CTEKJIO M CTEHKH CTaKaHa HEOOJBLLIMM KOTHYECTBOM BOABI M pa30aBiIsioT BOLOIM
10 150 cM3. TpuGarasioT 5 cM> pacTBOpa AMIOMO-aMMOHHMITHBIX KBACLIOB M JaJiee MOCTYIAIOT, KaK YKa3aHO
B 3.3.1.

3.4. TTocTpoeHne rpaxyupoBoYHOro rpagpuxa

B 7 MepHbIX Kon6 BMecTHMOCTBIO Mo 100 cM3 mpmmBaloT nocaenosarensho 0; 1,0; 2,0; 3,0; 4,0; 5,0;
6,0; 8,0 cM3 cranmapTHoro pacteopa B xenesa, pa36aBisiorT Bomoii 10 o6beMa 30 cM3 U Jajiee MOCTYNAIOT,
KakK yka3aHo B M. 3.3.1. PaCTBOpOM CpaBHEHHS CIYXHT PacTBOp, HE COACPKALUMIA Xeae3a.

(Asmenennas penakmas, Msm. Ne 2).

3.5. OopabGoTKa pe3yabTATOB

3.5.1. MaccoBylo nomo xene3a (X) B MpoeHTaX BEMUCISIOT MO hopMysie

m- 100
ml ’

X:

TIe m — Macca Xenes3a, HaiIeHHas Mo rpaAyMpOBOYHOMY rpaduky,T;
m| — Macca HaBeCKH,T.

3.5.2. PacxoxneHMsl pe3yJbTaTOB TPEX MAPaJUIENABHBIX ONMPEACCHUNH HE JOJDKHBI NMPEBBIIATh 3HAYe-
HUI JOMYCKAEMBIX PACXOXAeHU d (d — moKa3aTelb CXOAMMOCTH), BEHIUMCIEHHBIX, KaK YKa3aHo B 1. 2.5.2.

(Asmenennas penakmus, M3m. Ne 2),

3.5.3. PacxoxmeHMs pe3y/ibTaToB aHAJIN3a, TOJYUYEHHBIX B ABYX Pa3/IMUHBIX 1a00OPaTOPUsIX, WIH JBYyX
Pe3yBTaTOB aHAIM3a, MOJYYEHHBIX B OJHOI 1ab60paTopru, HO TMPU Pa3IHYHBIX YeaoBusix (D) — mokaszaTenb
BOCTIPOM3BOAMMOCTH ), BBIYUCIISIOT, KaK YKa3aHo B m. 2.5.3.

3.5.4. KOHTpOIb TOUHOCTH PE3YJIbTATOB aHAIM3a MPOBONAT, KaK YyKa3aHo B 1. 2.5.4.

3.5.3, 3.5.4. (Beenennl nomoHuMTENbHO, 3M. Ne 2).
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