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BHECEH Texuuueckum cekperapuatem Mexrocynapcrsennoro Co-
BETa NO CTAHAAPTH3ALUNY, METPOJIOTHHA U cepTH(HKALUK

2 IPUHAT MexrocynapcreennbiM COBETOM 1o CTAHAAPTU3ALHH, MerT-
. podoruu u ceprudpuxanuu 21 oxrabpa 1993 r.

3a npuHATHE [POroJOCOBAJM:

HaumenoraHne HallMOHANBLHOTO opraHa
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3 MocraHoBnennem Komurera Poccuiickoit ®ejepauuyn no cTaHAapTu-
3auumn, MerpoJiorum u cepruduxkanuu or 02.06.94 N 160 mexrocy-
papcreennblit cranpapr FOCT 13201.1—93 BBeneH B JeicTBUE He-
nocpeficTBEHHO B KAHeCTBe rOCYRApCTBEHHOro craujapra Poccuit-
cxoit Pepepauun ¢ 01.01.95
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MEXTOCY¥AAPCTBERHBIA CTAHIOAPT

GEPPOCHJIUKOXPOM ' rocrt

Mertoa onpepenennsi xpoma
Ferrosilicochromium, Method for determination 13201.1—93
of chromium

(MCO 4140—79)

OKCTY 0809

Jlata mBenenus 01.01.95

Hacrosiuit cramiapT ycTaHaBJAHBaeT TUTPHMETPHYECKHH (moTeH-
UHOMETPHYECKUIT WK BU3YyaJbHHHA) METOA ONpeleneHHs xpoMa B dep-
POCHJIHKOXPOME NPH MaccoBoHd Aode ero oT 25 no 60 9%.

MeTon OCHOBaH Ha OKHCJIEHHH TPeXBaJEHTHOrO XpOMa H ueTHpex-
BAJIEHTHOTO BaHaAHs NepcyabdaToM aMMOHHS B CEPHO-KHCIAOH cpele
B DPHUCYTCTBHH KaTaJju3aTopa — HHTpaTa cepebpa. CyMMy lIecTHBa-
JIEHTHOTO XPOMa H NATHBAJICHTHOTO BAaHAaAMA THTPYIOT PacTBOPOM CO-
au Mopa. »

Banaguii, BOCCTAHOBJEHHBI [0 UETHIPEXBAJEHTHOTO,  OKHUCJAIOT
pacTBOpPOM NepMaHraHaTa kaJyud. MI3OEITOK mepMaHraHaTa Kanus BOC-
CTAHABJUBAIOT HHTPUTOM KaJ/Hsi HJAH HaTpHs, H3OBHITOK KOTOpOro, B
CBOIO OYepedb, CBA3BIBAIOT MOUEBHHON ¥ THTPYIOT BaHalull pacTBOPOM
coan Mopa.

KoHeunyio TOUKy THTPOBaHHS (DHKCHPYIOT  HOTEHIHOMETPHUECKH
HJIH BH3YaJbHO N0 (eHHJIaHTPAHHIOBOH KHCJIOTE.

MaccoByo 10410 XpoMa OnpeneNsiOT 1O Pa3HOCTH IEPBOTO H BTO-
pPOTo TUTPOBAHMUIA.

1. OBIIHE TPEBOBAHUA

1.1. O6uiue TpebGoBaHHua x MeToAy aHaauza — no I'OCT 28473.
1.2. JTaGoparopHuas npoba nosxkHa ObTh NPHTOTOBJEHA B BHAE NO-
polllka ¢ MaKkcHManabHbIM pasMepom uactHi 0,16 mm mo T'OCT 24991.

Usnanne oduuuanbHoe
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2. AlIMMAPATYPA, PEAKTHBbI H PACTBOPBI

VcTaHoBKa AJs MOTEHIHOMETPHYECKOro THTPOBAHHS ¢ HHAHKATOD-
HBIM [JaTHHOBBIM M CpPaBHHTeJBHHIM B0JAb(pPaMOBHIM, XJopcepebps-
HBIM HJIH KaJOMeJbHBIM 3JEeKTPOAAMH.

Meintasika MarHuTHas HAM MeXaHHUecKas,

Kucsiora asornast no TOCT 4461.

Kucaora cepuasg no I'OCT 4204, pacrsopu 1:1, 1:4 u 1:10.

Kucaora ¢ropucroBogopontas no FOCT 10484,

Kucaora oprodocdopuas no FOCT 6552.

Kucnora coasnas no FOCT 3118, pactsop 2:3.

Kucspora denunantpanniosas, pacrtsop: 0,2 T peakTaBa pacTBOpsi-
10T npu HarpeBauuu B 100 cM® BOJHI, B KOTOPYIO noéaBJleHo 0,2 r HaT~
pHs  YIJIeKHCJIOTO.

Hatpusi nepoxcun.

‘Harpuit yraekucaniit no FOCT 83.

AvMouuii HajscepHO-KHCAHI (nepcyiabdar) no TOCT 20478, paCT-
Bop 250 r/am®.

Cepe6po asoTHo-KHuciaoe no TOCT 1277, pactBop 2,5 r/am®.

Harpufi xaopucthiit no FTOCT 4233, pacrsop 50 r/am3.

Mapranen (I1) cepro-kucabi# 5-‘BOIIHbIﬁ nmo FOCT 435, pacteop
10 r/nm3.

Kasuii MaprannoBo-gucasiii o FOCT 20490, pacteop 25 r/am®.

Kannii asorucro-kucamit no T'OCT 4144, pacrsop 10 r/am® uau

Hatpu#i asorucro-kucasiit no TOCT 4197, pactsop 10 r/amd.

Kap6amuzn (moueBuna) mo I'OCT 6691.

Kanuit aeyxpomosoxuciuii no 'OCT 4920, HeperHCTaJIJIHSOBaH-
HBLH: TOTOBAT cjenyiolwnm o6pasom: 100 r AByXPOMOBOKHCJIOTO KaJus
pactBopsitor B 150 cM® Kunsiue# BOAB H NPH IHEPrHUHOM flepPeMellH-
BaHHM BBIJHBAIOT PAacTBOP TOHKOH ctpyel B (apdopoBylo  4amiky.
[Tocoe oxaakaeHHs KpHCTAMbL OTdUABTPOBEIBAIOT HAa BOPOHKY  C
MOPHCTOH CTeKJAAHHON MaacTHHOMN, cywat B Teyenne 2—3 4 npu 105 °C,
H3MeAbUaloT M BHICYUIMBAIOT B CYLIWJBHOM IIKady npu TemmepaTtype
(190 10) °C 10 MOCTOAHHOH MAacCHL.

CoJsib 3aKHCH JKeJe3a ¥ aMMOHHA ABOfHAs CepHO-KHcjaas  (COJb
Mopa) no TOCT 4208, pactsop: 65 r peakTuBa pactBopsioT B 550 cm?
_pactBopa cepHo#t kucaoTw 1:10. PaCTBOp NePeHOCST B MEPHYIO KOJGY
BMECTHMOCTBIO 1 AMS3, JOJHBAKT BOAOH 10 METKH H NEPEMELIHBAIOT.

MaccoBylo KoHUeHTpalHo pacTBopa coaM Mopa ycTaHaBJIHBAIOT
o ABYXPOMOBOKHCJAOMY Kanuio. IIJisg 3TOTo B cTaKaH BMECTHMOCTbIO
600 cm® momematot 1,0000 r 1ByXpOMOBOKHC.IOTO KaJjHs. PacTBopsioT
B 100 cM® Boawl, mpuauBaior 30 cM® pacTBOpa CePHOH KHCIOTHI I:1,
IOMHBAOT 10 o6bema 300 cM® Bojofi, a 3aTeM NMPHAHBAOT 5 cM3 ¢oc-
(DOPHOH KHCJOTH.
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B crakaH ¢ pacTBOPOM NOTPYKAIOT 3JeKTPOALI, BKIIOUAIOT Melial-
Ky H THTPYIOT pacTtBopoM coin Mopa A0 pe3Koro OTKJIQHEHHA CTPes-
KH MHJIJ]PIBOJIbTMe’I‘pa (ckayok noTeHuHana  AOJKeH ObITb  OKOJIO
200 mB). ‘

Wann

B crakan ¢ pacrsopom 10GaBJSIOT WIeCTh Kaneab pacTBopa ¢eHu-
JAHTPaHUIOBOA KUCJOTE M TUTPYIOT PacTBOpoM cosu Mopa g0 uaMe-
HEeHHSI OKPAaCKH pacTBOpa B 3eJIeHYIO.

'~ MaccoByio KOHIeHTpalHIo pacTBopa conn Mopa (c), BHIPaKeHHYIO

B I'/cM? XpOM2, BLIYHCASIOT N0 popMyse ’

nty-0,3535
=M1V 5 , n
rae M; — Macca HaBeCKH ABYXPOMOBOKHCJOIO Kajand, B3srTas AN THT-
poBaHud, T;
V — obveum paCTBopa cosin Mopa, H3pacXOAOBAHHBIH HAa THTPO-
BaHHe, cM?3
0,3535 — Koaqxpnumem nepecyera nsyxpomoaoxncnoro Kanaus  Ha

XpOM.
e . 3. NPOBEJEHHE AHAJIM3A.

3.1. Pa3anoxenne GeppocHIHKOXpOMA HEPACTBOPHMOIO B KHCJOTAX

3.1.1. Hapecky macco#t 0,5 r noMeujaloT B XKeJle3HbHi HIM HHKeJe-
BuIf, A GapdopoBHIil THreab, cofepkaiuil 6 © nEPOKCHLA HaTpUA H
3 r Kap6oHaTa HATPuS, NepPeMeIIHBAIOT, NOKPHIBAOT ¢BepXy | r mepo-
KCHlA HATPHA M CNJIABAAIOT B MydesbHOH Meyd B TedeHHe 5—6 MuH
npu Temnepartype (775£25) °C. INocie oxnaxaeRus TUTeap TIOMeINa-
0T B cTakaH BMecTHMocTbio 600 cM?3, npuauBaior 150 cm® Boxst W Ha-
KPBHIBAIOT CTAKaH uacoBhM crekjoM, Ilocae mpekpamenus 6ypHOR pe-
aKUHH cTaKaH c1alo HarpeBawT, YAAASAIT THredb, 0GMBIB €ro BOAOH,
H KHOSITAT pacTBOp ¢ ocagkom 15—20 mMHH as paspyuleHus H30HITKa
HNepoKcHIa HATPHsA, Jarem oxjaaxiaioT, npubasiasior 40 cM® pacTBO-
pa cepnoit KucaoTH 1:1 H pactBop pasbasisioT BoAOH N0 o0neMa
300 cwm3.

3.2. PasnoxenHe (eppoCcHIHKOXPOMA DACTBOPHMOTO B KHCJOTaxX

3.2.1. HaBecky maccoft 0,5 r noMeiaoT B NJIATHHOBYIO HAH CTEKJO-
yriaepoaucTyo yaluky, npuaupaior 10—15 cm?® dropHcTOBOAOpOAHOH
KHCTOTH M OCTOPOXKHO MO Kauasam A00aBasioT as3oTHYIO KHCAOTY IO
npexkpautenus OypHo#i pearuuu H 5 c¢M® B usbuTox. [Ipuausawr 20 cm®
pacTBopa CepHOH. KHCJAOTH 1:1, BRINAPHBAIOT J0 BHULCJIERHA _ NapoB
CepHOH KHCAOTH M oXaaxnawT. O6MBIBAIOT CTEHKH YAlKH BOROH U
BHOBb BLIIaPHBAIOT A0 BHJEJNEeHHs mapos cepHod kuciaoThl [locie ox-.
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Nna¥KAeHHss pacTBOPAIT coni B 40—60 cM® BOJB H NMEPeHOCAT PacTBop
B Koy uad crakan BMmecrumocTbio 500—600 cm3. PasbaBasoT pact-
Bop 10 o6bema 300 cM® Bojof.

3.3. K pacreopy, noayyennomy nmo ma. 3.1.1 wuaum 3.2.1, mpuau-
BawT 5 cm?® docdopHofi Kucaors, 10 cm® pacTBopa a30THO-KHCJIOTO
cepebpa u 2—3 Kanau pacTBopa €epHO-KHCJIOro mapranua. Pacrsop
HATPEBAIOT 0 KHIIEHHs, OcTOPoxKHO aobasasioT 50 cm3 pacTBopa nep-
cyabaTa aMMOHHS U YMCPEHHO KHISITAT 10 MOJHOIO OKHCJEHHS XPO-
M H pasdioeHns H30BTKa nepeyabdara ammonus. ITogaHoTy okuce-
HH5I XPOMa KOHTPOJMUPYIOT 110 MOSIBJEHHIO OKPAcKi MapraHLOBOH KHC-
JAOTHI.

3arem K pacTBOpPy OCTOPOKHO HpHJAHBaOT 10 cM? pacTBOpa XJO-
pucroro Harpua uan 0,5 cm® pacTBopa CcOMAHONl KHCJIOTH U KHISTST
pacTBop B TeueHHe 3—5 MHUH [ BOCCTAHOBJEHHMs] MapraHueBOH KHC-
aotel. Eciiin OKpackg MapraHueBoii KHCJIOTH He HCuesaer, TO 106aB-
sasnoet chosa no 0,5 cm?® pacTBopa COMSIHON KHCJIOTHE, A0OBOASt PacTBOP
10 KHICHHSA NOCJe KaxJoH A00aBKH, 10 NOJHOTO HCYE3HOBEHHS OK-
packy MapraHneBolt KHCJIOTH., PacTBop OXJamaamT M TUTPYIOT pacT-
BOpoM coJiu Mopa. :

Ecan maccosas goas xpoMa Gogaee 30 %, To cHagasa NUNETKOH A0~
GasasiorT 50,0 cm® pacrBopa coan Mopa, a 3aTeM THTPYIOT 3THM XKe
pactBopom H3 OGioperku. OBbem pacTBopa coanm Mopa, H3pacxono-
BAHHBI HA THTPOBAHHE, COOTBETCTBYET CyMMe XpOMa M BaHalus (NpH
HaJU4YHH TI0CAeHeTO B npole).

3.4. [ToreHuHoMeTpHYECKOE THTPOBAHHE

B crakaH ¢ pacTBOpPOM, MOJIyUEHHBIM [0 M. 3.3, HOTPY¥KaloT 3JEKT-
POABI H BKAKUAIOT Melliajky. THTPYIOT pacTBopoMm coau Mopa ao pes-
KOI'0 OTKJOHEHHs CTPEJKH MHJJIHBOAbTMETpa (CKauoK  TNOTCHIHANa
JonkeH 6uTh oKoJso 200 mB).

3.5. BusyanbHoe THTpoBamue

B kKoaly ¢ pacTBOpOM, MOJYUCHHHIM 10 1. 3.3, 100aB/SIOT WeCTb
Kamnesjis pacTBopa (eHUJIAHTPAHUJOBGH KHCJOTH M THTPYIOT PacTBo-
pom conn Mopa 10 H3MEHEHHs OKDACKH PACTBOPA B 3eJeHYIO.

3.6, das onpenenenns o0Obema pacrBopa coan Mopa, H3pacxono-
BAHHOrO Ha TurpoBaniue Banaaua (Vy), Kk pacTtsopy, uMewlieMy TeM-
neparypy He GoJee 20°C, poGapasiioT no Kauasiv pactsop Nepmanra-
HATa KaJjusl 0 MOJYUCHHH DO30BOMH OKPACKH, YCTOHYHBOH B TeYeHie
[ muu. 3ateM no KanisiM A00aBJIAIOT PACTBOD HHTPHTA Kajaus HJIH
HATPUS 0 HCUESHOBCHHS PO3OBOH OKDACKIL (u3berast 36BITKA) H TOT-
yac jgobapasior 0,5 r MoueBuHbl, THTpyloT pacTBopom coan Mopa 1o
CKaukKa MOTeHIHaAa UaH H3MEHeHHUs OKPacKH PacTBOpa.
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4. OBPABOTKA PE3VJIbTATOB

4.1. Maccosywo poao xpoma (X) B MPOuUEHTaX BBIYHCASIOT N0 op-
MmyJie

c(V,—V
X=LU0zVe) g0 (2)
m
rie ¢ — MaccoBasi KOHLUEHTpalUHs pacTBOpa cOoJH Mopa, BhipaKeH-
Has B r'/cM® xpoMa; ,
Vi — obbem pactBopa coan Mopa, U3pacxoJ0BaHHBI Ha THTPO-

BaHHe CYMMBl XpOMa H BaHaAHs B pacTBope npobui, cM3;
V; — oGbem pactBopa conn Mopa, H3pacXOAOBAHHBIH HA THTPO-
BaHHe BaH4AHs B pacTBope npolui, cmé;
m — macca HaBecKH nmpolH, T. -
4.2, Hopvu)x TOYHOCTH M HOPMATHBBEI KOHTPOJIst TOUHOCTH onpejee-
HHSI MacCOBOH [OJIM XpoMa NpUBeleHbl B TabJuie.

Honyckaempi¢ pacxoxaenus, %
Florpewt- | ppyx cpen- Pe3yALTATOR
HOCTH HHX pe3y/ib- ABYX Tpex aHanMaa
MaccoBas zpoaa xpoma, Desyan- TaToOB aHa- napaJi- napaJs- CTanIapTHOro
% TaroB AM3a, BHIMOA- | VIRALHBIX | JledbHBIX obpasua or
aHaJ"o“a HEHHDLIX B onpeje- onpeje- aTTecToBal-
A, % Pa3NHUBBIX JeHuH Nerni HOro 3Haue-
YCAOBHAX d, d, HUS
d, [
“Or 25 10 50 BkoOU. 0,3 0,4 0,3 0,4 0,2
CB_. 50 » 60 » 0,4 0,6 ,5 0,6 0,3




C.6 I'OCT 13201.1—93

HUHOOPMAUHOHHBIE XAHHBIE

CCbITOYHBIE HOPMATUBHO-TEXHHYECKUE JOKYMEHTDI

O6osnauene HTJK, ra koTophifl
AaHa cCHUIKA
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