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MEXTOCYJXAPCTUBEHHEB I CTAHIIAPT

OEPPOCWINIINIA
Meroam! onpeneacHHs KPEMHHS

Ferrosilicon. Methods for determination of silicon

Jlara sBeaenms 2002—07—01

1 O6nacTs npuMeHeHus

Hacrostuit cTaHaapT yCTaHABIMBAEST TPABUMETPUYECKUIA, TATPUMETPUIECKUI M TEPMOMETPHYECKIIA
METOBI OTIPENCICHNS KPEMHUA B (DEPPOCIIMIIAY TIPH MACCOBOM Jiojie ero ot 8 % 1o 95 %.

2 HopMaTHBHBIE CCHLIKH

B HacTosIIeM CTaHAApTe UCTIONB30BAaHBI CCHUIKHM Ha CICAYIONIME CTAHIAPTHI:

I'OCT 3118—77 Kucnora consaHas. TeXHH4eCKHE YCIOBHS

T'OCT 3760—79 AMMuak BOgHELA. TeXHHYECKHE YCIOBHS

T'OCT 4108—72 Bapwii xnopun 2-BogHbiii. TexHUIeCKHe YCIOBHS

T'OCT 4140—74 CtpoHumii XJIOPHCTHIM 6-BOMHBIA. TeXHMYECKHE YCIOBHS

T'OCT 4204—77 Kucnota cepHasd. TexHUYECKHE YCIIOBAA

T'OCT 4234—77 Kamii xn0opuCThiii. TeXHUYECKHE YCIOBUS

T'OCT 4328—77 Harpus ruapooKuchk. TeXHUYECKHUE YCIOBUSA

T'OCT 4461—77 Kucnora asotHad. TexHu4eckue ycjaoBHs

T'OCT 5962—67* Crupt 3THAOBEIM peKTU(DUKOBAHHBIN. TEXHUYECKUE YCIOBHS

T'OCT 10484—78 Kucnora ¢propucroBomopoaHasa. TeXHHUYECKHE YCIOBUSI

T'OCT 11293—89 XKenarun. TexauaecKue yCAOBUSA

T'OCT 18300—87 CrmpTr 3THAOBHIM PEKTH()HUKOBAHHHI TEXHUUYECCKUI. TeXHAIeCKAE YCIOBHS

I'OCT 20848—75 Kanuii bropucTsiii 2-BoaHbIi. TeXHUYECKIE YCIOBAS

T'OCT 24363—80 Kamns rumpookuch. TeXHUIeCKHE YCIOBUSA

T'OCT 24991—81 ®eppoxpom, deppocmkoxpoM, deppocwinnmii, beppocmmmkomapranen, dep-
pomaprasell. MeTonsl oT6opa ¥ MOArOTOBKH NPOo0 IS XUMHYECKOTO U (PM3UKO-XUMHUYECKOTO aHAJIHM30B

T'OCT 28473—90 YyryH, ctans, GeppOCIUIaBH, XpOM, MapraHel Metaummaeckue. Oomme TpeGoBaHus
K METOIaM aHaJIn3a

3 O0mue TpedoBaHHA

3.1 Oomme TpeboBanmsa Kk Meronam aHaimsa — 1o IT'OCT 28473,
3.2 JIabopaTopHas Tipo0a JTOJKHA OBITh MPUTOTOBJIEHA B BHAE ITOPOIIKA MAKCUMAJLHBIM PasMepoM
yacur, 0,16 mm mo T'OCT 24991.

4 I'paBUMETPHIECKHIA METO],

4.1 CymmocTs MeTona

MeTon OCHOBaH Ha BHIACIACHHUM KPEMHUS B BHAE KPEMHHMEBOH KHCJIOTH M3 CCPHOKUCIONO WA
XJIOPHOKHCJIOTO PAacTBOpa, IPOKAIMBAHNM KPEMHHEBOM KHCJIOTH IO JHOKCHIA KPEMHHS W YIAICHHW B
BuUe TeTpadTOpHIa KpeMHHSA ITyTeM 00paboTKM 0canka (GTOPUCTOBOIOPOIHON KUCIOTOIM.

* Ha teppuropuu Poccuiickoit @eneparu geiicrsyer TOCT P 51652—2000.

HN3nanve opuimaibHoe
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4.2 PeakTHBhI H PACTBOPEI

Kucnora conssrasg mo I'OCT 3118 u pacreops! 1:1 u 1:50.

Kucnora asornas mo TOCT 4461.

Kwucnora cepras mo 'OCT 4204, pactsop 1:1.

Kucnora dropucroBogopomuas mo 'OCT 10484.

Kucora xyiopHast IIoTHOCTRIO 1,5 r/cem3.

Crupr unoBeiii pekrudukoBansbni 1o 'OCT 5962 mwmm mo T'OCT 18300.

Kamaa ruapookucs o TOCT 24363.

Harpusa ruapookucs mo I'OCT 4328.

Harpus nepokcu,.

Ammmax Bogusiii mo TOCT 3760.

Kenarun no TOCT 11293, pactsop 10 r/aM3, cBeXenpUroToBIeHHBINA: 1 T XeJIaTHHA NOMEINAIOT B
cTakaH BMecTHMOCTHIO 250 cm3, mpubasisior 40—50 cM3 Bogml M ocTasasmor Ha 1 4 npu KOMHATHOM
TeMIneparype, MepUOIMYECKH TePEeMEINuBasi. 3aTeM XEJIATHH PAcTBOPAIOT MPH CIa0OM HArpeBaHWH W
nepememmBanny. OXJIAXIAIOT, Pa30aBiIsioT BOAOH 10 00beMa 100 cM3 ¥ BHOBB IEpEMEILMBAIOT.

TomuBUEWIOBKLA crupT, pacTBop 10 r/cM3, CBEXENpPHUTOTOBICHHBIIA.

4.3 IIposenenne ananm3a

4.3.1 HaBecky mpoOn1 Maccoi 0,5 T (mpu MaccoBoii Jioj1e kpemuus a0 30 %) wm 0,25 r (fipu MaccoBoi
nJosie kpemuus cBeiiie 30 % no 70 %), wim 0,2 r (mpu MaccoBoi 10jie KpeMHMs cBhilne 70 %) moMemaior
B CTEKJIOYIVICPOITHEIN MM JXKEIC3HEIM, WA HAKEJICBHI THTE)b, CONSPXAIIHii 3 T THIPOKCHIA KU WA
HaTpus, 3aCHINAIOT HABECKY 2 T THAPOKCHAA Kaius WM HATpHs ¥ npwmmsaoT 1 cM? 3TwioBoro compra
(m1s1 XJIOPHOKHUCJIOTHOTO METOJIA MCIIOB3YIOT TOJBKO THAPOKCHI, HATPHS).

Turesib MOMEIIAIOT HA TUTATY, OCTOPOXHO HATPEBAIOT, 3aTEM BRIIAPHBAIOT ColepxuMoe aocyxa. [ocne
OXJIXICHUS B THUIEIbh JOOARIMIOT 2 T MEPOKCHIA HATPMS M IIPOBOIAT CIUIABJCHHME NpPH TEMIICPAType
600—650 °C (s cTexoyriepoaHoro tTuriist) Wi npu temneparype 700—750 °C (i Xejie3HOro WM
HHUKEJIEBOTO TUIJIS) B TeueHHE 5—10 MuH.

Turens ¢ IIABOM OXIAX/IAIOT, IIOMEINAIOT B CTakaH |3 ¢ropomnacta BMeCTUMOCThIo 400—500 cm3,
npwmBaioT 50—70 ¢cM3 BOAK ¥ BHINEIAYMBAIOT IUIAB 063 HArpEBaHUSL.

ITocJie BHIIEIAYMBAHMS TUIABA THIEIb H3BICKAIOT, IPOTHPAIOT €T0 CTEK/ITHHOM MAJOYKOM C PE3HHO-
BBEIM HAaKOHCYHHKOM, OOMEBIBAIOT HEOOJBIIMM KOJMICCTBOM PACTBOpa CONAHOM KuCAOTH (1:1) m ropsadcit
Boznoii. B crakan noGamisior 30—50 cM3 COMSAHOM KHMCIOTH M MOCHAE PACTBOPEHMS OCAIKA THAPOKCHIOB
PacTBOp IIEPEHOCHT B CTCKIAHHBIN CTAKaH BMECTUMOCTBIO 400—500 cM3.

Janee aHamus mpoBomaT 1o 4.3.2 wim 4.3.3.

4.3.2 CepHOKHMCIIOTHEIA CIIOCO0 BHIACACHHS KPEMHHEBOM KHMCIOTHI

K pactBopy, noryyenHomy mo 4.3.1, npuGasnsior 40 cM3 pactBopa cepHoii kuciaorsl (1:1) u Bema-
PHBAIOT CoflepXKMoe cTakaHa a0 oosema 70—80 cm3. K ropsuemy pacteopy (60—70 °C) npmwmsaior 10 cm3
pacTBOpa XeJaTWHa WM 2 ¢M? pacTBOpa NMOJMBHHWIOBOTO CIIMPTA M XOPOLIO TE€PEMEIIMBAIOT. 3aTeM
NPUIMBAIOT TOPAYYI0 Bomy 10 o6beMa 250—300 cm3, 10 ¢cM3 COMAHOM KHCIOTHI, XOPOLIO MIEPEMEIIHUBAIOT,
HarpesarorT u uyepe3 10—15 MHH 0CamoK KpeMHHEBOI KMCJIOTH OT(MWIBTPOBHBAIOT Ha (MIBTP CpeIHEH
IUIOTHOCTH ¢ I100aBIeHUEM HEOOJBIIONO KOJMYECTBA 6e330/bHOM GHIETpoOyMaxHoi Macch. OcaloK Ha
duneTpe mpoMeiBaioT 9—10 pa3 ropaIMM pacTBOPOM COJIsTHOM KUCHOTH (1:50) u 3aTeM 2—3 pasa ropsueit
Bogoi. PUWILTP ¢ 0CAIKOM COXPAHSIOT.

@uiabTpar NepeHOCAT B CTAKAH, B KOTOPOM IIPOBOAWIOCH BRIICICHHE KPEMHHEBOI KHCIOTHI, 100aB-
qsnot 10 cM? a30THOM KMCIOTH M BHIIAPUBAIOT PACTBOP [0 BHIICICHHS MAPOB CEPHOM KUCIOTH, KOTOPHIM
JAIOT BBIIEIATHCS 2—3 MHH.

ConepxuMoe CTakaHa OxXIaxpaioT, npwmsaoT 10 cM3 comstHoM kucemors, 100—150 cM? ropaueii
BOZIBI M HAIpeBaloT 10 pacTBopeHus coneii. K ropsuemy pactsopy (~70 °C) mpumusaior 10 cM3 pactBopa
XeJIATHHA WK 2 CM° TIOJIMBHHUIOBOTO CIIMPTA M XOPOIIO IepeMenmBaior, depe3 10 MHH 0OCalOK KpeM-
HHUCBOI KUCJIOTH OTGOMIBTPOBHRBAIOT Ha GHIBTP CpeIHElN IUIOTHOCTH C 100aBICHHAEM HEOOBILIOTO KOJIH-
yecTBa 0€330JIbHOM (DMIETPOOYMAXKHOM MacCH M IPOMEBAIOT 9—10 pa3 ropsymM pacTBOPOM COJSHOM
xuciors (1:50), a 3atem 2—3 pasa ropsueit BOgoi.

OwibTpH ¢ OCagKaMéd KPEMHMEBOM KHCIOTH OOBEIUHSIOT, NOMEIIAIOT B IUIATUHOBEIA THTEID,
BBICYILIMBAIOT, OCTOPOXHO O30JISIOT ¥ MPOKATUBAIOT B TeueHHe 40 Mmun npu Temmeparype 1000—1100 °C.

IMocie oxnaxmeHuss B THTENIb C OCAIKOM I0GaBIsIOT 6—8 Kameib pactBopa cepHoM Kucmorhr (1:1),
BBIIAPUBAIOT 10 yIAICHUS IIAPOB CEPHOM KHMCIOTH M IPOKAIMBAIOT Tipu Temmeparype 1000—1100 °C B
TeueHre 20 MUH.

Turenas ¢ OCAAKOM OXIAXKIAIOT B 3KCHKATOPE, B3BEIIMBAIOT, OCAI0K CMAYMBAIOT HECKOJIBKMMH Kall-



rocCrT 13230.1—93

JISIMM BOJIBI, MpUOaBIAIoT 3—4 Karim pacTeopa cepHoil kucaors (1:1), 5—6 cM? GropHCTOBOIOPOIHOM
KHUCJIOTH M BHINIAPMBAIOT [0 YIAJCHHUS TApOB CEPHOM KHUCIOTH. 3aTe€M THTE/Ib NMPOKAIMBAIOT TIPH TEMIIE-
patype 1000—1100 °C B Tegerme 20 MMH, OXJIAXIAIOT B 3KCHUKATOPE M CHOBA B3BECIIMBAIOT.

4.3.3 XIOpHOKMCIOTHHBII CHOCO0 BRIACJCHUS KPEMHHUEBOIN KHMCIOTHI

K pactBopy, nonydennomy no 4.3.1, npu6asmsior 100 ¢cM3 XJIOpHO# KHMCIOTH, HATPEBAIOT COACPXH-
MO€ CTaKaHa A0 BHIICICHHS TYCTHIX NMAapOB XJIOPHOM KHMCJIOTHI M TPOIOJ/DKAIOT HATPEBAHHWE 10 Havaja
KPHCTA/UTH3ALHH OCaIKa.

IMocie OXIaXIeHHsI OCTOPOXHO MPWIMBAIOT 20 CM? COISHOM KUCJIOTHI, TIEPEMEIIMBAIOT, TPHIMBAIOT
250 cm? ropsyeii Bombl. PacTBOPAIOT COMM MPH HATPEBAHMH, XOPOLIO MEPEMELIMBAIOT M JAIOT OTCTOSATHCS.

OcamoKk KpeMHHEBOM KHUCIOTH OTGWIBTPOBHIBAIOT Ha GUIBTP CPEAHEH IUIOTHOCTH C J00aBICHUEM
HEOOJIBILIOTO KOJIWYECTBA 0€330JbHOM (HIBTPOOYMAXHOM MacCH M mpoMuiBaloT 10—12 pa3 ropsuamm
pacTtBopoM cosiHO# kucnoTh (1:50), 3areM 2—3 pasa ropsaueii Bogoii. @UIBTP ¢ OCAAKOM COXPAHSIOT.

OubTpaT NEPEHOCAT B CTAKaH, B KOTOPOM IPOBOIIIOCH BRIICACHHE KPEMHHEBOW KHUCIIOTHI, BHINA-
puBaloT 10 0o6beMa mpubmmsuTeasHo 250 cM3. Jlobasmstior 20 ¢M3 XJIOPHOM KHMCIOTH M IIPOJOJDKAIOT
BREIIAPHUBAHHUE [0 BHIICICHUS TYCTHIX MAPOB XJIOPHOM KMCJIOTH, KOTOPHIM JAIOT BRIACHSATHCH 10 Havajia
KPUCTAUIH3AIMH 0CaaKa. 3aTeM BHIICISIOT KPEMHHEBYIO KHCIOTY W IIPOMBIBAIOT, KaK YKA33aHO BHIIIIC.

OWIETPEL ¢ OCaIKaMéd KPEMHHEBOM KHCJIOTH OOBEIHHSIOT, MOMEUIAIOT B IUIATHHOBHIA THUTENb,
CMAUMBAIOT OUABTPH YETHIPEMS KAIUIIMA aMMMaKa. BRICYIIIMBAIOT, OCTOPOXHO O30JISIOT M MPOKAIUBAIOT
npu temueparype 1000—1100 °C B Teuenue 40 muH. ITocje oxIaXaeHHusI B TUTEIb C OCaIKOM JI00ABISIOT
6—8 kamenn pacTBopa cepHoit Kucaorel (1:1), BHIIApHBAIOT OO YOAJCHHS NAPOB CEPHOM KHMCIOTH M
npokamBaioT B TeueHne 20 MuH mpu temueparype 1000—1100 °C. Tureap ¢ 0CagKoOM OXJIAXIAIOT B
9KCHUKATOPE M B3BEIMBAIOT. OCaNOK CMaYMBAIOT HECKOJBKMMH KAaIUIIMH BOIBI, MPHOARISTIOT 3—4 Kamm
pactBopa cepHoii kucaorh (1:1), 5—6 cM3 PTOPHCTOBONOPOIHOM KUCIOTH M BHIIAPHBAIOT 0 YIAICHHS
TapOB CEPHOM KMCJIOTHL. 3aTeM THTEIb MpoKamaBaloT rpH Temmeparype 1000—1100 °C B Teuenue 20 MuH,
OXJIZXIAIOT B SKCHKATOPE M CHOBA B3BCIIMBAIOT.

4.4 O0padoTka pe3yIbTaTOB

4.4.1 Maccosyio nomo KpemMuus X, %, BEMHUCIAIOT IO GOpMyIIe

(m, — my) — (my — m,) 0,4674
m

X= 100, ey

TOe m; — Macca TUIJIS C OCafaKOM JAMOKCHAA KPEMHMUS 0 06paboTku GTopuCTOBOTOPOTHON KHUCIOTOM, T;

m, — Macca THIJII C OCTATKOM IocJie 06paboTki GTOpHCTOBOAOPOIHON KHCIOTOMH, T;

m; — Macca TUTJIS C OCaJIKOM KOHTPOJILHOTO OIEITa IO 00paboTKH GTOPHCTOBOJOPOIHOM KMCIOTOH, T

m, — Macca TUIJISI C OCTATKOM KOHTPOJIBHOTO OMBITa IOC/E 06paboTKi GTOPHUCTOBOIOPOTHOM KHCIIO-

TOMU, T;
m — Macca HaBeCKH TpOOHI, T.
0,4674 — xo3ddUuMEHT NEpecYeTa TUOKCHIA KPEMHHMS HA KPEMHMIA;
4.4.2 HopMBI TOYHOCTH M HOPMATHUBH KOHTPOJIS TOYHOCTH ONPEACHACHMS MAaCCOBOM JOJM KPEMHHUS

NpHUBEACHEI B Ta0muuge 1.

Ta6onuma 1 — HopMbl TOUHOCTH W HOPMATHBEI KOHTPOJSI TOYHOCTH

B mpouenTax
JlomyckaeMoe pacxoxaeHve
IorpewHocTs JIBYX CPEIHMX PE3YJILTaTOB
Maccosas 011 KpeMHUS PE3yJILTaTOB PE3YILTATOB aHayM3a
JBYX Tpex
aHaymM3a A aHaJm3a, CTaHIAPTHOIO
TapaJUIe/IBHBIX NapaJUIe/IbHEIX
BHINOMHCHHBIX B | - enenenmii d, | ompenenenwii d o6pasua u
Pa3IIYHBIX Tp 2 pe. 3 | arrecToBaHHOTO
YCIOBUAX, d) 3HaYEHUA §
Or 8 so 10 Brmou. 0,16 0,20 0,17 0,20 0,11
Ce. 10 » 20 » 0,3 0,4 0,3 0,4 0,2
» 20 » 50 » 0,5 0,6 0,5 0,6 0,3
» 50 » 95 » 0,7 0,8 0,7 0,8 0,4
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5 TurpaMeTpHIECKH METOX

5.1 CymmocTs MeTORa

MeTon oCHOBaH Ha OCAXICHWM KPESMHHEBOM KHCIOTH B BHAE KpeMHedTopmma xamms. Ocamok
KpeMHedTOpHAA Kaaus HOIBEPraloT T'MAPOIU3Y IOpSAdYEii BOJOM B NPHCYTCTBHHM XJIOPHCTOIO KAIBIIHSL.
BhiZie/ieHHYI0O TIpH 3TOM XJIOPHCTOBOIOPOIHYIO KHMCIOTY B KOJIHMYECTBE, SKBHBAJICHTHOM COICPXAHUIO
(TOpPHCTOBONOPOIHOM KHCIOTEL, OTTUTPOBHIBAIOT PACTBOPOM INEJIOYH B IPUCYTCTBHM (DeHoNdraenHa wim
CMEILIAHHOTO HHIUKATOPA.

5.2 PeakTHBbI H PACTBOPHI

Kucnora ¢propucroBogopomras no F'OCT 10484.

Kucnora azotnas no F'OCT 4461.

Kanuii xnopucteiii mo F'OCT 4234, pacteoprt 200 u 40 r/mm3.

ITocneauuii TOTOBAT HA BOJE, MPOKUAISIYICHHOM B TeUeHHE 1 I M OXJIaKICHHOM.

Kansuwmiz xnopucteiid no HJI, pacteop 400 r/nM3, HelTpaM30BaHHBIH PACTBOPOM THAPOKCHIA HATPHUS
TI0 VHIMKATOPY METHIIOBOMY KPaCHOMY.

Bapmii xnopuctsiit mo TOCT 4108, pacreop 10 r/mm3.

MeTHIOBHIA KPACHBIN, MHAAKATOP M CIMPTOBOM pacTBop 1 r/mm3.

MeTHoBEI TOy00i, HHANKATOP.

DenondranerH, MHIMKATOP, CIIMPTOBOM pacreop 10 r/mm3.

WunukaTop cMemanueiil (mHaukarop Tammpa): 0,125 r meranoBoro kpacHoro u 0,083 r MeTuiieHO-
BOTO T0JIy60r0 pacTBOpsIoT B 100 ¢M3 3THIOBOrO CIIMPTA; MPHMEHSIOT Y€pPe3 CYTKH II0CHE PHUIOTOBICHUS.

Crupr 3mvnoseii pekrudukoBanasi 10 TOCT 5962 mwm mo T'OCT 18300.

Hatpusa runpookucs 1o TOCT 4328, pacrsop 0,25 moms/mm3: 10 r TMApPOKCHAA HATPUS PACTBOPSIOT
B 1 1mM3 BOIBEI B COCyle M3 HOMUSTHICHA, N00ABAAIOT 2 CM3 PacTBOpa XJIOPHCTOro Gapusi M 4epes 3 CcyT
pacTBOp OTWIBTPOBHIBAIOT, XPaHAT B TIOCYAE M3 MOJUITHICHA.

MaccoByio KOHLIEHTPAIMIO PacTBOpa rMapokcuaa Harpus C, r/cM3 KpeMHHs, YCTAaHABIMBAIOT II0
CTAHIAPTHOMY 00pasiy (eppOCHIMIMA ¢ XMMUYECCKHMM COCTABOM, COOTBETCTBYIOIIMM TPCOOBAHHSIM Ha-
CTOSIIIETO CTAHIAPTa, U TIPOBEICHHOMY Y€pE3 BCE CTAIHM aHAJIM3a B COOTBETCTBUM C 4.3, M BHIYHCIISTIOT TI0
dbopmyne

A

c-_A4m )
V-vy100’

Tae A — arTecTOBaHHOE 3HAYEHWE MACCOBOIA JIOJIM KpeMHHsI B CTaHIAPTHOM oOpasue, %;
ms — Macca HaBeCKM CTaHAApTHOro o6pasia, T;

V — o0BeM pacTBOpa ruIpOKCHIA HATPHS, H3PACXOAOBAHHEIA HA TATPOBAHME PACTBOPA CTAHIAPTHOIO

obpasma, cM3;

¥} — 06BeM pacTBOpa THAPOKCHIA HATPHs, U3PACXOJOBAHHEIN HA TUTPOBAHME PACTBOPA KOHTPOJb-

HOTO OMbITa, CM°.

Bona mucTuiuMpoBaHHasA, IPOKUITAYCHHAA B TeueHHE 1 4.

5.3 IIpoBenenne anam3a

Hasecky npoGsi Maccoii 0,2 r (mpu MaccoBoii 1ojie KpeMuus 10 20 %) wiu 0,1 r (mpu MaccoBOi none
KpeMHH# cBhille 20 %) MOMENIAIOT B INIACTMACCOBRIA CTakaH ((hTOpOIUIaCTOBHIM, IOIMITHICHOBEIA M JIP. ),
npumBaior 15 M3 Bomel, 10 cm3 azorHOM xucnoTH M 10 cM? GTOPHCTOBOAOPOIHOM KHCIOTHI, 3aKPHIBAIOT
CTaKaH IUIACTMACCOBOI KPHIIIKOM M PaCTBOPAIOT MPO0y 0€3 HarpeBaHMA NMpH NMCPEMCIIMBAHUHA B TCUCHUC
1—2 mMumH.

IMpu aHaM3¢ HU3KOKPEMHUCTHIX CIUIABOB HAOMOZACTCS JISTKUI OCaIOK YEPHOTO IBETA.

Kphiiiky CHUMAIOT, YIansioT OKCHUAR a30Ta BRIZYBAHMEM PE3MHOBOM Ipyliei, OOMBIBAIOT KPHIIIKY W
CTEeHKHU CTakaHa mpumepHo 10 cm3 Bomml, mo6asmsnor 40 cMm3 pacrBopa xnopucToro xamas 200 1/mMm3,
TMIEPEMEIMBAIOT U CTAKAH C PACTBOPOM OXJIAXXIAIOT MPOTOYHOM BOHOi 10 Temmeparypu 10—15 °C.

BemaBimii ocagok kpemuedTopuaa Kajusa oTdWIETPOBHBAIOT HA (PUIBTP CpeIHEH IUIOTHOCTH C
HEOOJIBIIMM KOJHYECTBOM (HIETPOOYMAXXHOM MACCHI, IOMEIIEHHEIA B IVIACTMACCOBYIO BOPOHKY. Crakan
M OCaIOK NPOMBIBAIOT OXJIAXJIEHHEIM PACTBOPOM XJIOPUCTOTO Kayms 40 1/mM3 10 HEHTPaIbHOM peakiyu
TI0 YHHBEPCATBHOM MHIUKATOpHOIM OyMmare. [IpoMeiBaHue 0CaIKa CIUTACTCH JOCTATOYHBIM, €CIIM OT OXHOM
Kamwm GwibTpaTa yHMBEpCaIbHAsE OymMara CTAaHOBUTCS KEITOM. 3areM GWIBTP C OCaaKOM IICPCHOCIT B
KOHHYECKYIO KOJIOy BMeCTHMOCTBIO 500 M3, mpwmsator 150—200 cM3 xumnsineil NpoKUIsT4EHHOM BOIKI U
10 cM3 pactBOpa xmopucToro Kaneiys. Coaepxumoe Koj0k TIIATEABHO NEPEMENIMBAIOT ISl PACTBOPEHMUS
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0ocagka ¥ paspylueHus GUIbTpa, OOMBIBAIOT CTECHKH KOJIOR IMPOKHUIISYCHHOMN BOHOM, HATPEBAIOT PACTBOP
IO KMIIEHUSI M TUTPYIOT PACTBOPOM THMAPOKCHIA HATpus B IpuCyTcTBHM 7—10 Kamenas pacTBopa (deHOI-
dranenna 10 MOSABICHUA YCTOMYMBOM PO30BOM OKPACKH PACTBOPA MJIH B IPHCYTCTBHH 10 Kammens cMeIaH-
HOTO MHIUKATOPA IO YCTOMUYMBOIM 3€NI6HOM OKpaCKH pacTBopa. IIpyr npuMeHEHIH CMEILIAHHOTO HHIUKATOpa
KOJIOY C OTTUTPOBAHHBIM PACTBOPOM CHOBA HATPEBAIOT, €CIIHM ITOABISACTCS MAJIMHOBAsA OKpacKa, pacTBOD
JOTATPOBLIBAIOT PACTBOPOM TMAPOKCUIA HATPUSA OO YCTOMYMBOM 3€JIEHON OKPACKH.

5.4 OopaboTka pe3yIbTaATOB

5.4.1 Maccosyio om0 kpemuausi X;, %, BRMMCISIOT 10 hopmyme

_Ch-n.
- m

X 100, 3)
rae C — MaccoBas KOHIIEHTPAalMsl PacTBOPa IMIPOKCHMIA HATPHS, BREIPAXEHHAS B I/CM3 KPEMHMS;

¥V, — 06beM pacTBOpa IMIPOKCHIA HATPHSI, NU3PACXOJOBAHHEIA Ha THTPOBAHHME PACTBOPA MPOGHL, CM>;

¥} — 00BeM pacTBOpa TMAPOKCHIA HATPHS, M3PACXONOBAHHEIN Ha TUTPOBAHHE PACTBOPA KOHTPOJIb-

HOTO OIIBITA, CMS;

m — Macca HaBeCKH NpOoOHI, T.

5.4.2 HopMBI TOYHOCTH ¥ HOPMATUBBEI KOHTPOJISI TOYHOCTH OIIPEACICHUS MAaCCOBOM JOJM KPEMHMS
TIpUBEACHEI B Tabmwmne 1.

6 TepMoMeTpHYECKHIi METOJ

6.1 Cymmocts MeTona

MeToz OCHOBaH Ha M3MEPCHUH M3MECHEHUS TEMIICPATYPHl PACTBOPA B PE3YJIBTATC XHMHUICCKOM pEaK-
IIMM OCAXIECHHUA KPEMHUECBOM KUCIOTH B BUAE KpeMHedTOpHIa KA.

6.2 Anmaparypa, peakTHBLI H PACTBOPSBI

TepMoMeTprYECKHIA aHATU3ATOP TUTA «/[UTepMaHaN» CO BCEMHU TIPUHAIEXHOCTSIMH.

Kucnora comsuas o T'OCT 3118, pacreop 2:1.

Kucnora azoruas o 'OCT 4461, pacrsop 1:1.

Kucnorta dropucroBoxoponras mo 'OCT 10484.

Crponimii xnopucthiid 6-Bomusiii 1o FOCT 4140, pactsop 300 r/mm3.

Kamuit xnopucreiit mo FOCT 4243, pacteop 300 r/mm3.

Kamwii ¢propuctsiii 2-sogusiii mo TOCT 20848, pacteop 200 r/mm3.

PeareHT-0CaUTENb TOTOBAT CIEAYIOIMM O0pa3soM: cMelMBaloT 1,7 aM3 pacTBOpa XJIOPHCTOrO Kajus
¢ 300 cM3 pacTBOpa (PTOPHCTOrO KAWL,

6.3 IIpoBencnne ananm3a

Hasecky npoGhi, 0TOOpaHHYIO B COOTBETCTBHH C TaONMIICH 2, MTOMEINAIOT B TMOJMATHIEHOBBIH COCYL
IUISL PACTBOPCHMSL.

Tadonuma 2 — Macca HaBSCKH IPOOHI

Maccosasg nong Kpemuus, % Macca HaBeCKH TpoGHI, T
Or 8 jo 20 Bxmou. 1,0
Cs. 20 » 50 » 0,5
» 50 » 60 » 0,25
» 80 » 95 » 0,2

Hpuwmsaior 10 cM? pacTBopa asorHO# kmcnoTsl, 10 ¢cM? pacTBOpa CONSHOM KMCIOTH, OOMBIBAIOT
crenku cocyna 20—30 cm3 Bomm, noGasmsmor 15 cM? GTOPHCTOBOSOPOIHON KHCIOTEL M HEMEIICHHO
3aKPHIBAIOT KOJNOY Pe3MHOBOM MPOOKOH ¢ MOJMITHIIEHOBOM Ta300TBOAHOM TpyOKoii. KonlOy Harpesaior B
TeueHme 1,5 9 Ha BoasgHOIM OaHe. OXNaXmaoT, OOMBIBAIOT TA300TBOAHYIO TPYOKY ¥ MPOOKY BOMOWM, 100aB-
JISIOT 5 ¢cM3 PacTBOpa XJIOPHCTOTO CTPOHLMS, MEPEHOCAT PACTBOP B MEPHYIO TOJMITHICHOBYIO KOJIOY
BMecTMMOCTHIO 200 cM3 M I0JMBAIOT O METKM BOAOM. PacTBOp NEPENMBAIOT B IUIACTMACCOBEIA CTAKAH M
ycraHaeiauBaioT temmeparypy (23,040,5) °C. CrakaH moMeIaioT B M3MEPHTENBHYIO SAYEHKY TpHOOpa |
ocaxmalor kpemuedropun kams 12 ¢cM3 pacTBopa peareHTa-0CaIuTe s, PETHCTPUPYS M3MEHEHHUE TEMIIE-
pPaTypH PacTBOpa COTIACHO MHCTPYKIMHM II0 SKCIUIyaTanuy TepMOaHaym3aropa. IIpu pabore B aBromarn-
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YECKOM PEXUME BpeMS KOMITCHCAIMH 4 MHMH; YyBCTBHTEIBHOCTH 4 B, mporpamma mubdepeHumansHas,
BpeMs peakumu 60 c.

MaccoByio HOMO KPEMHUS OTIPEACIISIIOT METOIOM CPAaBHEHUS CO CTAHIaPTHRIM 00pasiioM ¢deppocu-
JIVIASL ¢ XUMUYECKMM COCTaBOM, COOTBETCTBYIOLIMM TPeOOBAHMAM HACTOSINETO CTAHIAPTA, M IPOBEACH-
HBIM 4epe3 BCEe CTaJuM aHajImM3a.

6.4 O0paborka pe3yibTaTos

6.4.1 Maccoyio nomo KpeMHus X,, %, BEUCIISIOT TI0 (OpMYyITe

_Aw )
A4,

%

e A — arrecToBaHHOE 3HaYEHMe MACCOBOH L0MH KpeMHHMS B CTAHIAPTHOM obpasue, %;
W — nokasanus nudpoBOro BOJIFTMETPA TIPHM aHAIM3E PACTBOPA CTAHIAPTHOTO 00pasiia;
W, — mokasanus mHdPOBOTO BOJBTMETPA TIPH aHAIM3E PACTBOpPA TPOOHL
6.4.2 HopMBl TOYHOCTH M HOPMATHBHI KOHTPOJISI TOYHOCTH OTPEIeIeHIs MaCCOBOM JIOM KPEMHUS
TIIpHUBEACHEI B Ta0mme 1.
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