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®EPPOCHJIHKOXPOM rocTt

Metoa onpepneaennst xpoma 13201 1—93

Ferrosilicochromium Method for determination
of chromium

(UCO 4140—T79)

OKCTY 0809

JlaTta sBepenun 01.01.95

Hacrosswiuil craniapT ycradHaBJauBaeT TUTDHMETPHUECKHH (MOTEH-
LHOMETPHUYECKHIT HJAH BU3YAJbLHBIH) METOH OnpelesieHuss xpoMa B dep-

POCHJHKOXPOME NMPU MaccoBoi goJge ero ot 25 1o 60 9%.
MeToll OCHOBAH Ha OKHCJEHHH TPeXBaJIeHTHOro XpoMa M yeThipex-

BAaJICHTHOTO BaHaAHs nepcynampaToM aMMOHHS B CEPHO-KHCJOH Cpele

B NIPHCYTCTBHUH KaTaju3aropa — HHUTpara cepedpa. CymMmy LIECTHBA-
JEHTHOTO XpOMa M NATHBAJIeHTHOTO BaHAAHsi THTPYIOT pacTBOPOM CO-
an Mopa.

Banaauii, BOCCTAHOBJIEHHBIH A0 4YETHIPEXBAJEHTHOTO,  OKHCJIAIOT
pacTBOPOM IlepMaHraHaTta kKaJaus. M30BITOK nmepMaHraHara kKaJusi BOC-
CTAHABJUBAIOT HUTPUTOM KaJusi WIH HATPHUs, HU3OLITOK KOTOpPOro, B
CBOIO0 OYepenb, CBA3LIBAIOT MOYEBUHOM U TUTPYIOT BaHaJilKd pacTBOPOM

conu Mopa.
KoHeunyio TOYKY THTPOBAHHS (DHKCHPYIOT  IOTEHLIHOMETPHUECKH

HJIH BHU3YaAJbHO MO (PEHUJAHTPAHUIOBOH KHCJOTE.
MaccoByo 104110 XpoMa onpeae/sioT No pa3HOCTH MEPBOro H BTO-

POTO TUTPOBAHUA.

1 OBIUHUE TPEbOBAHUA

1.1. O6uue TpeboBanuss kK meToldy aHaauda — no I'OCT 28473.
1.2. JTaBoparopHas npoba nojxkHa ObIThH NMPHUFOTOBJEHA B BHAE MO-

pOLIKAa ¢ MakcHMaJbHbIM pa3Mepom uactun 0,16 mm mo TOCT 24991.

Hi3nanue oduunuaabHoe
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2, ATIMMAPATYPA, PEAKTHBbI H PACTBOPbI

YcTaHOBKA AJad MOTEHUHOMETPHYECKOro THUTPOBAHHS C HHAHKATOP-
HBIM [JaTHHOBBIM M CPaBHHTEJABHBIM BOJBPPaMOBBIM, XJjopcepedps-
HBIM HJIH KaJoMeJbHBV 3JeKTPOJAaMHU.

Memranka MariuTHag HJIH MeXaHHUeCKas.

Kucisiora asorHast no TOCT 4461.

Kucaora cepnasg no I'OCT 4204, pacreopm 1:1, 1:4 u 1:10.

Kucaora ¢propucroBogopoadHas no FOCT 10484,

Kucnora oprodocdopnas no F'OCT 6552.

Kucnora coasinag no 'OCT 3118, pactsop 2:3.

Kucmora ¢enunanrpanuaosas, pacrtsop: 0,2 r peakTHBa pactBoOps-
10T NpH HarpeBauuu B 100 cM?® Boabl, B KOTOpYio Aobasjeno 0,2 r HAT-

pUA  YTJIEKHCJAOTO.

Hatpus nepoxcun.

Hatpuit yraekucasit no FOCT 83.

AMMoHHH HaxcepHo-kKHcaui (mepcyabdar) no 'OCT 20478, pact-
Bop 250 r/am3,

Cepebpo asotHo-Kucsioe no [[OCT 1277, pactBop 2,5 r/awm3.

Hatpunt xanopucthifi no FOCT 4233, pactsop 50 r/ame.

Mapranen (I1) cepuo-gkucawmi#t 5-Boauwii no FOCT 435, pactsop
10 r/am3.

Kanuii Maprannoso-kucanit no FOCT 20490, pacteop 25 r/ame.

Kanufi asorucro-kucanit no I'OCT 4144, pacreop 10 r/am?® HaH

Hatpuit asotrucro-kucanii no 'OCT 4197, pactBop 10 r/améd.

Kap6amun (moueBuna) nmo 'OCT 6691.

Kanu#t peyxpomosokucaniit mo 'OCT 4220, nepekpHCTaNIH30BaH-
HBIH: TOTOBAT caeayiomium obpaszom: 100 r AByXpOMOBOKHCJIOTO KamHs
pacTBOpswOT B 150 cM® Kunsiie#d BOAHW H NPH SHEPrHYHOM fepeMellH-
BaHUHM BBIJIUBAKT PAcCTBOP TOHKOW cTpyeH B ¢papdopoByi0  4YAILKY.
[Tocne oxaaxKaeHHs1 KpHCTaAAbl OTHHABTPOBHIBAIOT HA BOPOHKY  C
MOPHCTON CTEKJAAHHON IMJAaCTHHOMN, cyulaT B TeuenHe 2—3 u npu 105 °C,
H3Me1b4aloT M BBICYUIWBAIOT B CYLIWJbHOM HIKady npd Temuepartype
(190 10) °C 10 NMOCTOSHHOH MAaCCHI.

Coab 3aKHCH XeJe3a W aMMOHHS ABOHHAsS cepHO-KHcJaasgs  (COJb
Mopa) no TOCT 4208, pacTBop: 65 r peakTuBa pacTBopsioT B 550 cm?
pacTBopa cepHo#l KHcJa0TH 1:10. PacTBOp nepeHocsiT B MEPHYIO KOJOy
BMeCTHMOCTBIO | JAM?3, J0JHBAIOT BOAOH N0 METKH N INEepeMeEeLiHBaloT.

MaccoByw kKoHUeHTpauHio pacTBopa coJau Mopa ycTaHaBJAHBAIOT
10 ABYXPOMVOBOKHCJOMY Kanaui. Hag 3Toro B cTakaH BMCCTHMOCTLIO
600 cm?®* noMemator 1,0000 r IBYXPOMOBOKHCJIOrO KaJjHst. PacTBOPSAIOT
B 100 cM?® Boawm, npuauBarTr 30 cm® pacTBopa cepHoi KHCIOTHE [:1,
AOJMUBAIOT 10 o6beMa 300 cM® BOZOH, a 3aTeM NPHJAHBAIOT 5 CM° oc-
(GOPHOH KUCJIOTHI.
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B cTakaH ¢ pacTBOPOM HOTPYyIKaioT 3JIeKTPOAL, BKJ/IOUAIOT MeniaJl-
Ky H THTPYIOT pacTBOpoM CoJiH Mopa 40 Pe3Koro OTKJOHEHHS CTpeJl-
KH MUJJIMBOJIbBTMeTpa (CKAuOK NOTEHUHasa  JOJKEeH OblTb  OKOJIO

200 MB).

Han
B cTrakaH ¢ pacTBopoM A06aBJAIOT UWIECTh Kanedb pacTBopa (eHu-

JAHTPAHUJOBOH KUCJAOTHL H TUTPYIOT pacTBoOpoMm couau Mopa jgo usMme-

HEeHHsI OKPACKH pacTBoOpa B 3eJeHVIO.
MaccoByio KOHIIEHTPaLHI0 pacTBopa cosun Mopa (¢), BHIpaxKEHHYIO

B r/cM3 xpoMma, BBIYHCASIOT no Gopmylie

_ ﬁ£1'0a3535 (1)
= 5 ,
rie M; — Macca HaBeCKHM ABYXPOMOBOKHCJOrO Kaaud, B3dras AJd THT-
pPOBAHUA, T;
V — obwem pactBopa couan Mopa, H3pacXOAOBAHHBIH Ha THTPO-
BaHHe, CM?:
0,3535 — xko3thPuiHeHT nepecyera ABYXPOMOBOKHCJIOrO KaJjlis  Ha
XpOM,

3. TPOBEAEHHE AHAJIU3A

3.1. Pa3snoxenue (peppocHIHKOXPOMA HEePAaCTBOPDHMOIO B KHCJ/OTAX

3.1.1. Hasecky macco#t 0,5 r noMeuiaoT B KeJe3HBIH HJIH HUKeJe-
BLIA, HAKW $apPOpoOBHH THIe b, COAEPXKANHK 6 r NEPOKCULA HATPUS H
3 r KapOoHaTa HATPUA, NePeMEeUIHBAIOT, IOKPHIBAIOT cBePXy 1 r nepo-
KCHAA HATPHS M CNJABJSAIT B MY(DeJbHOH MeYd B TeyeHHe D—6 MUH
npH TeMneparype (775%x25) °C. Ilocae oxaaxaeHus TuUre b NOMella-
0T B ¢TakaH BMectuMocthio 600 cM?, npuausaroT 150 cM® BOABI H Ha-
KPBLIBAIOT CTaKaH uacCoBBIM crekJoM. [Tocie npekpamuenuss OypHOH pe-
AKIHU CTakKaH cJabo HArpeBawT, YAAJAAIOT THre/lb, 0OMbIB €ro BOJOH,
H KHNATAT pacTBop ¢ ocagkoMm 15—20 mMHH aas paspyuieHHs H30bITKA
NepoKCHAa HATPHs, JaTeM oXxJaaxigawTt, npubasasioT 40 cm*® pacTBo-
pa cepHou KHucaoTe 1:1 W pactBop pasbaBasioT BOAOH A0 o0beMma
300 c¢cwMmS3.

3.2. Pa3noxenue (eppocHINKOXPOMA DPACTBOPHMOrO B KHCJOTaX

3.2.1. HaBecky maccoit 0,5 r noMe11aloT B nJIaTHHOBYIO HAH CTEKJIO-
yrAepoaucTyo yalliky, npuiausarotr 10—I15 cM?® (GhTOpUCTOBOAOPOLHOH
KHC/IOTHL K OCTOPOXKHO NO Kauasm A00ABASIOT a30THVIO KHCJAOTY X0
npeKpauieHHsa OYPHOHA pearuuu u 5 cm® B u3bnuTok. [Ipuausator 20 cm?
pactBopa CepHOH KHCJAOTH 1:1, BHImapuBawoT j0 BHUACTENHS  NapoB
CepHON KHCJOTH H oxaaxnaiwT., OOMBIBaIOT CTEeHKH YallKH BOAOHM H
BHOBb BHIIaPUBAIOT N0 BBIZEJICHHs NAPOB cepHOH KucsoTel. [lociae oX-
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na¥aeHuss pacTBopAT cosu B 40—60 cM?® BOJAK U NEPeHOCAT pacTBop
B KO0y WJAH cTakKaH BMecTUMOCThio 500—600 cm® PaszbaBisioT pacT-
BOp 10 o6bema 300 cM? BoROM.

3.3. K pacrBopy, mnoayyenuomy no mma. 3.1.1 wau 3.2.1, npuau-
BaloT 5 cm?® docdopHol KucaoTel, 10 cM? pacTBopa a30THO-KHCJIOTO
cepedpa U 2—3 Kanau pacTBopa CepHO-KHCJOro mapranua. Pactsop
HATPCBAIOT A0 KHIEeHHUs, ocTopoxxHO acbasJsior 50 cm3 pacrTBopa nep-
Cyiab(aTa aMMOHHS H YMCODPCHHO KHUNOSITAT J0 IMOJHOIO OKHCJEHHSI XPO-
M U pasjoxeHuss H30bITKa nepeydibdara ammonus. [HoaHOTY oKHcIIe-
HIISI XPOMa KOHTPOJHUPVIOT M0 NOSIBJAEGHHUIO OKPACKH MapraHUOBOH KHC-
AOTHI.

3aTeM K pacTBOpy OCTOPOKHO npususator 10 ¢M® pacTtsBopa XJo-
pHcTOTO Hatpus Wiau 0,5 cM® pacTBOpa COJAHON KHCJIOTHI U KHIATST
PacTBOP B TeueHHe 3—D MUH AJisi BOCCTAHOBJEHHMS] MapraHueBOH KHC-
10Thl. EcJsiil OKpacka MapraHieBoH KHCJAOTH He Hcue3aeT, To n00aB-
JAs110T cHosa 1o 0,5 cMm® pacTBopa CONSAHOH KHCJAOTHI, J0BOJASI PacTBOPD
A0 KHUIICHHA IMOCJAe KaxkJoH J00aBKH, A0 INOJHOI0 HCUC3HOBEHUS OK-
packH MapraHmeBOl KHCJOTBH. PacTBOp OXJaxKAAwT U TUTPYIOT pact-
BopoMm costu Mopa.

Ecau maccoBas poas xpoma 6oaee 30 %, To cHayaJa MANETKOU JO-
oaBiasT 50,0 cM® pacTBopa coau Mopa, a 3arem THTPYIOT 3THM K€
pactBopom u3 Owpetku. OO6bem pactBopa conu Mopa, H3Pacxono-
BAHHLIF HA THTPOBAHHUEC, COOTBETCTBYET CYMMe XpOoMa M BaHaAua (NIpH
HanM4YHH nocaeanero B npobe).

3.4. [ToreHuHoMeTpHUeCKOC THTPOBAHUE

B cTakaH ¢ pacTBOpPOM, NMOJYUCHHBIM [0 M. 3.3, NOTPY*alOT 3JEKT-
POALI U BKJIUAIOT MellaJKy. TUTPYIOT pacTBopoM coqu Mopa A0 pes-
KOTO OTKJOHEeHUs CTpeJKH MHJJAHBOJALTMETpa (CKayoK  NOTeHIIHaJa
noJKer ObITh 0K0JIO 200 MB).

3.5. Bu3ayanesHoe THTPOBAHUE

B koaby ¢ pacTtBopoM, MOJAYUEHHBIM 10 f. 3.3, 100aBJASIOT WECTb
KaneJdb pacTBopa (QeHHJAHTPAHHJOBOH KHCJAOTH H THTPYIOT PacTBO-
poMm coan Mopa 10 H3MeHEeNlHs1 OKPACKH PACTBOPdA B 3CJIEHYIO.

3.6. Hdas onpenencHuss odbema pactBopa coan Mopa, H3pacxono-
BAHHOIO Ha TuTpoBanuc BaHaausa (Vg), K pacTtBopy, HMcOlIEMy TeM-
nepatypy He O6o.1cc 20°C, go0apasiioT no KamsiM pacTBop NepMaHra-
HaTa KaJjusi A0 NOJYUCHHA PO30BOM OKPACKH, YCTOHYHBOH B TeUeHIIe
I muu, 3aTeMm no Kamassm A00aBJSIOT PACTBOP HUTPHTA KaJjausi HJH
HATPUST A0 UCUE3HOBCHHSI PO30BOH OKpacKH (u3berast H30bITKA) H TOT-
yac jpodasJjsor 0,5 r MoueBuubl. THTpyIOT pacTBopoM coan Mopa 1o
CKayKa NOTEHIIHa/ a UM H3MEHEHHs OKpPacKH pacTBoOpa.
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4. ObPABOTKA PE3VIIbTATOB

4.1. MaccoByio noJwo xpoMma (X) B NPOUEHTAX BHYHCASIOT N0 pop-

MyJie
c-(V,—V
X Wazhs) | 100, (2)
m
rie ¢ — MaccoBasi KOHUEHTpauHs pacTBopa coJid Mopa, BBIpaxKeH-
Hasi B I'/CcM® XpoMa;
Vi — ob6bem pactBopa coan Mopa, U3pacxoLoBaHHBIK HA THTPO-

BAHHE CYMMBI XpOMa H BaHaJHsi B pacTBope npobbi, cM?;
Vo, — o0beM pacTBopa coqud Mopa, H3PaCXOA0BAHHEIR HA THTPO-
BaHHe BaHajiud B pacTBoOpe nMpolbl, CM?;
m — macca HaBeCKH npoolwi, r.
4.2. HopMbl TOUHOCTH H HOPMAaTHBH KOHTPOJI TOUYHOCTH OMpcaese-
HHST MACCOBOH AOJH XpoMma IIpuUBeleHbl B TadJuIle.

Honvyckdembie pacxoxcaenud, %

Horpell- |  ppyx cpen- DEAYJALTAT 0N
HOCTH HILZ DE3YJb nBYX Tpex aHanH3a
MaccoBas Joaa XpoMad, pe3yJihb- TaTOB aHa- mapad- MapaJ- | CTaHZAPTHOrQ
% TaTOR AH3a, BHINOA | VIRNLHHIX | Je’bHbX oOpaata o1
aHA/IK32 HEeHHLIX B olpe/ie- onpeje- aTTecTonal-
A % pa3siHulbIN JeHU JEHHH HOro 3Haye-
YCJAOBUAX a, d,; HUS
d, ' 5
|
1T | e |
Ot 25 po 50 Bkawu { 0,3 | 0.4 ] 0,3 0,4 0,2
CB 50 » 60 » 0.4 0.6 0.5 0.6 0.3
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UHOPOPMALLUOHHDBIE JAHHDIE
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