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PYIAbl XPOMOBbLIE H KOHILEHTPATbI
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Hacrosmuit cTaHAapT pacnpocTpaHsercs HA XPOMOBble pyAbl  H
KOHUEHTPATHl M yCTaHaB/JHBaeT (OTOMETPHYECKHH (MpPH  MacCOBBIX
doasx ot 0,1 go 1% u or 0,5 10 10 %) u rpaBuUMeTpHUYECKHI (npu
maccosoll poqe oT 1 no 30 %) MeTonbl onmpereseHHs AHOKCHAA KpeM-
Husi. MeToAb onpellefieBnss 1HOKCHAA KPEMHHsI 1O MEXAYHaPOLHOMY
craniapTty MCO 5997—84 yKasanbl B NpHUJIOKEHHH.

1. OBLUHE TPEBOBAHHSA

OGiune tpe6oBanua K Merodam aHaauza — mo [OCT15848.0.

2. POTOMETPHYECKHH METOJ

2.1, MeroJ 0oCHOBaH Ha B3aMMOAEACTBHH KPEMHHEBOW KHCJAOTH H
mMosnGaaTa aMMOHHUs ¢ O0OpasoBaHMeM OKPAIIeHHOH B JKEeNTHLIH 1LBeT
KpeMHeMOJHOAeHOBO IreTeponoIHKHC0Th, KOTOPYIO BOCCTAHABJIHBAIOT
acKOpPOGHHOBOH KHCJIOTOH 10 OKpallleHHOTO B CHHHH LBEeT KpeMHeMO-
Jn01€HOBOTO KOMIJIEKCHOTO COE1HHEHHS.

HaBecky XpoMOBOIl pyAbl HJH KOHUEHTPATAa CIJABJSAIOT CO CMECHIO
VIJIEKHCJIOTO HATPHSs, TETPAaOOPHOKHCJAOrO HATPHS M 230THOKHCJOTO
KaJis B MJATHHOBOM THI.le 1M C NEPOKCHIOM HAaTPHsI B JKEJE3HOM
THI.IE.

2.2. Annaparypa, peakTHBbl U PAcTBOPb!

Tleus mydenbHasn ¢ TePMOpPeEryAATOpOM, obecreunBamllas Temnepa-
Typy HarpeBa He Hixe 1100°C.

CnextpooToMeTp HJIH (OTO3JEKTPOKOJIOPUMETP.

Turaun naatusossie no FOCT 6563.

Turau XenesHble.

H3nanke odHLUHAIBHOE


http://www.kruzhevo-len.ru/kruzhevnoj-vorotnik.html
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Kucnora cepuas no 'OCT 4204 uau 'OCT 14262, pasGaBiaennas
1:1 u pacrBop ¢ Moasipuoii xoHuentpanueir 0,11 moap/mmM® (6 cm®
cepHOR KucaoTH Ha 1 xm3 Boam).

Kucnora consinas mo T'OCT 3118 unn no I'OCT 14261 (kucaora
XJIOpOBOAOpOAHAs) H pa3basiieHHas 1:3.

Kucaora sumonnas no TOCT 3652.

Kucsnora ackopGuHOBasi U PacTBOpP € MAacCoBOil  KOHUeHTpaLiieh
20 r/am8, cBEXKEeNpHrOTOBJEHHBIH.

Kanuii mapranunosokucibiii no F'OCT 20490 (mepmaHraHat kaqaus),
pacTBOp ¢ MaccoBoil KoHUeHTpanuei 30 r/ame.

Harpus nepekuch (mepoKcHA HATpHsA).

Harpuit yraegkucaniii nmo I'OCT 83 (kap6oHaT HaTpHA), X.U.

Harpuii terpaGopHokucanii 10-Boanbiii no FOCT 4199 (rerpaGo-
paT HaTpusi), X. 4., 00e3BOXKeHHbIH cJeayolmnv 06pasoM: KPHCTaJLIH-
yecKUH TeTPaGOPHOKHCIBIH HATPHI mocreneHHo HarpesaioT 10 400°C
H NPOKAJHBAIOT IPH YKa3aHHOH TeMIepaType B T€UeHHe 2 u.

Kanuit asornokucaniii no FOCT 4217 (uutpar Kanaus), X. .

Cumech ans cnnapiaenus: 100 r 6e3BOLHOro yrieKHCJIOrO — HAaTPHH
cmelnnBaloT ¢ 50 r o6e3Bo:keHHOTO TeTpabGOPHOKHCJIOrO HaTpis, 1T
a30THOKHCJIOTO KaJjlisl H TIATEJbHO PAaCcTHPAlOT B araToBO ILIH KBap-
nutoBol crynke. Cmech XpaHAT B 3aKPHITOH GaHKe.

CnupT 3THJIOBBI IHAPONU3HEIH PEKTHOHKOBAHHBIH.

Ammonuii moau6aenoBokucawii mo 'OCT 3765 (24-okcorenrtamo-
aubaat (VI) aMmoHHs), pacTBOp ¢ MaccoBoil KoHueHTpauuei 50 r/ams,
PacTBop xpaHsT B KBaplLeBOM HJIH NOJHITHICHOBOM cocyfe. Peaktus
npeABapHTEIbHO MEPEeKPHCTANIH30BEBaIOT. as atoro 250 r peakTiiBa
JOMeUlaloT B cTakaH BMecTHMoCTbio 600 cm® u pacrtBopsitoT B 400 cm3
sobt npu HarpeBauuu 10 70—80°C. PactBop ¢uibTpPyIOT Yepes mioT-
Abifi QHABTD, OXJMaXKAAlOT NO KOMHATHOH TeMmepaTyphl, NMPHJIHBAIOT
npu nepememnBanuu 300 cM3 3THIOBOrO CHHPTa M AAKT OCaAKYy OTCTO-
atbcsi B TeuenHe 1 4. Ocafok OTOHILTPOBHIBAIOT NMOA  BaKyyMOM Ha
GuabTp cpefHedl NJIOTHOCTH, IIOMelleHHb B BOpOHKy BroxHepa, mpo-
MBIBAIOT 2—3 pasa 3THJIOBHM CHHPTOM H BHICYLIMBAIOT Ha BO3AYXE.

CMmech KHCJIOT: 5 T' JAMOHHON KHCJOTH H 1 © aCKOpGMHOBOH KIC-
JaoTsl pactBopsiior B 100 cM® Boabi.

KpemHus JHOKCHI, OC. 4.

CranpapTHble PacTBOPH JHOKCHAA KPEMHHA.

Pacteop A: 0,1 r [HOKCHIA KDEMHHS, U3MEJIbYEHHOTO H BLICYILUEH-
Horo npu 1000—1100°C no noOCTOSAHHOH MacCH, MOMELIAIOT B MJAaTH-
HOBBIA THUTeJb, NMPHOABAAIOT 2 T' CMECH AJs CHJaBJeHHs|, NepeMeLIH-
BAIOT MJATHHOBOH NPOBOJIOKO, 3aKPHIBAIOT IJIATHHOBOH KPBIUMIKOH H
cnaasasior npu 1000—1100°C B teuenne 25—30 mun. [1aaB BhlLesna-
UHBAIOT B MOJIH3THAEHOBOM CTaKaHe ropsiyeil BOAOH, OXJaXKAaIoOT, 3a-
TeM NpH NepeMellHBaHUH npHaHBaloT 60—70 cm® consiHoll  KHCJOTH
(1:1). PacTBop oxsaK1aloT, MEPeJHBAIOT B MePHVIO KOJOYy BMECTH-
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C. 3 TOCT 15848.12—90

moctbio 1000 cM3, noauBarOT BOAOK A0 METKH M mepememmBaioT. 1 cm?
pactBopa A cozepxut 0,0001 r 1HOKCHAA KPEMHHS.

PactBop B: 25 c¢m® crangapTHOro pacTBopa A nmomeularT B MEPHYIO
Koa6y BMectuMOCTbIO 500 cM3, mosMBaloT BOJQH 10 METKH H Nepeme-
wuBaworT. 1 cm® pactBopa B comepxkut 0,000005 r fuokcHAa KpeMHHS.

Pacrsop B: 20 cm® pacTBopa A momellaloT B MepHYyIO KoJiby BMec-
TuMOCTbiO 100 cM3, KoaHBalOT BOAO#H A0 METKH H nepeMellnBaioT. 1 cm®
pactBopa B cozepxkut 0,00002 r gHoxcuaa KpeMHHus.

CraHzapTHble PACTBOPHI XPAaHAT B KBAPLUEBHIX HJH NOJIH3THJIEHOBBIX
coCynax.

2.3. ®oToMeTpHYECKHI METOM NPU MACCOBOH HOJie NHOKCHAA KpeM-
ans or 0,1 o 19

2.3.1. AnukBoTHas 4acTh pacTBopa npH Macce HaBeckd 0,1 r B 3a-
BHCHMOCTH OT MacCOBOH JOJH JHOKCHJAa KpPeMHHS ykKasaHa B TabJ. 1.

Tabanua 1

MaccoBas nosst IWOKCHpa ANHKROTHASs1 4acTb pacTBopa,
KpeMHus, % cMm?

Ot 0,1 no 0,5 l 10
Cs 05 »1 5

HaBecky xpomoBo#i pyaH uau KoHHeRTpata Macco# 0,1 r momeuia-
I0T B IJIATHHOBHIH THI€Mb, NPHOABJAAIOT 2 T CMeCH JJA CHJIaBJEHHS,
nepeMelIBalOT NJIATHHOBOR MNPOBOJIOKOH, HAKPBIBAIOT  MJIaTHHOBOH
KPHIIKOH ¥ crsaBasior npu 1000—1100 °C.

IMocae oxnaxknenus THreNb NOMELIAIOT B MOJHSTH/IEHOBBIA CTaKaH,
mias BbuleaaynBaior B 40—50 cm? ropagedi Boan. [Ipm nmepemerunBa-
HHH pactBopa npuanBawoT 30 cM® consHol KHcaoTH (1:3), pacTBop ox-
JaXRaloT, NepejnBalOT B MepHyl0 Koa0y BMmectumoctbio 100 cM3, no-
JHBAIOT 10 METKH BOJOH H IlepeMEIIHBAIOT.

B aBe MmepHble kKon6b BMecTHMocThlo o 100 cM® or6upaoT anuk-
BOTHYIO yacTh pactBopa corjacHo Taba. 1. B oany us Koa6 npuausa-
10T 5 cM® pacTBOopa MOJHOGAEHOBOKHCJIOIO aMMOHHsI. PacTBopH B KoJ-
6ax monuBaIOT BOAOH 10 o6beMa 60—70 cM3?, mepemewmIHBAIOT M OCTaB-
asioT Ha 10 muH. B 06e Koa6H mpuauBawT o 5 ¢M3 cMecH KHCJOT,
JOJHBAIOT BOAOH A0 METKH, epeMellHBaIOT H uepe3 15 MuH H3Meps-
IOT ONTHYECKYI0 MNJOTHOCTb PacTBOpPa Ha (POTO3JEKTPOKaJOpHMETpE C
KpacHHM cBeTOHAbTPOM (06s1acTh cBeTOmponycKaHus 660—680 nwm).

B kauecTBe pacTBOpa CpPaBHEHHs NPHMEHSIOT PacTBOpP, B KOTOPHIi
He go6GaBJjieH PacTBOP MOJIHOILEHOBOKHCJOTO aMMOHHS.

Ilo HahiieHHOMYy 3HAY€HHIO ONTHYECKOH IIOTHOCTH pacTBopa ¢
yueToM 3HauYeHHs KOHTPOJBHOIO ONHTAa MO FPajyHPOBOYHOMY rpaduky
HaXOAAT MacCy AHOKCHAA KPeMHHS.
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232 TocrpoeHue rpaayHpoBOYHOTIo rpadHKa
B narb mepubix K016 BMectuMocthio 1o 100 cv® wanusator 2,0,
4,0; 6,0; 80 u 10,0 cm® cTangapTHOro pactBopa b, 4To cOOTBeTCTByeT
0,00001; 0,00002; 0,00003; 0,00004 u 0,00005 r AuOKCHAA KpEMHHS.
Wlecrasa mepras Koi6a CAYXKUT AJS NPOBELEHHS KOHTPOJBHOTO ONLITA.
B xoa6u npuausaiot no 1,5 cm® congno#t kucaoth (1:3), mo 60—65 cm?
BOAB, NO 5 cM® pacTBopa MOJHOZEHOBOKHCJIOTO aMMOHHSI M OCTaB-
Jsior Ha 10 mMun. 3aTeM NpUIHBAWOT 1Mo 5 cM® cMecH KHCJIOT, [AOJIHBA-
10T BOAOH JO METKH, NepeMemINBaloT H yepe3 15 MuH (oTOMeTpupyioT,
Kak ykKasano B m. 2.3.1. B kauectBe pacrBopa CPaBHEHHS NPHUMEHSIOT
PacTBOP KOHTpOJbHOTO onbita. [1o HaliieHHBIM 3HAYEHHAM ONTHYECKOH
IJIOTHOCTH PacTBOPOB H COOTBETCTBYIOIUHM HM MaceaM JHOKCHAa Kpe-
MHMA B rpaMMax CTPOSIT TPaAyHPOBOUYHBIH rpadHK.,
2.4, ®oTOMeTPUYECKHIl METOJ NMPH MACCOBOH A0JI€ NHOKCHAA KpeM-
Hus ot 0,5 mo 10 9.
24.1. AnuxkBoTHasi 4yacTb pacTBopa npu Macce HaBecku npobsl 0,1 r
B 3aBUCHMOCTH OT MacCOBOH AOJHM JHOKCHAA KPEMHHS  yKa3aHa B
TabJa. 2.

Tabauuma 2

MaccoBpag poNs AHOKCHA? ANMKBOTHAT YacTb Macca AHOKCHZA KpEMHHSA B
KpeMuud, % pacTsopa, cM? AJHKBOTHOH YaCTH PacTBoOpa, MKF
0,5—5 ’ 10 20—200
1—10 5 20—200

Hagecky XpoMoBO#i pyAH WM KOHHEHTpaTa Maccoit 0,1 r momemia-
IOT B K€JI€3HbIH THTeJb, NEPEMEIHBAIOT ¢ 2 I' MePOKCHAa HaTpHd, Ha-
CHIMAT cBepXy elle | r© mMepokcuaa HaTpusa H ciaasasior npu 700—
—750°C B Teuenue 5—7 MHH IO MOJYYeHHs OXHOPOAHOro maaBa. IToc-
Jie OXJaXIAEeHUs THTeJNb MOMElaloT B NOJHITHJIEHOBBIA CTaKaH BMec-
tumocTbio 300 ¢cM3 u nsmas BeinenaunBaior 50—70 cM® BoAB, 3aKPHB
CTaKaH NMOJH3THJIEHOBOH KDPBIILKOM.

THI‘eJlb BBIHUMAIOT H3 CTaKaHa, oOMBIBa1OT KpHUIKy H THreJb BO-
noii. K pacrBopy npu nepemeumrmBanuu npuausaior 12 ecm®  coasiHoit
kucaotel. Ilocsie pacTBOpeHHS THAPOKCHAOB pacTBOP NEPENHBAOT B
MepHy10 KoJ0y BMecTUMOCTbI0 250 cM3, ox/aXjaoT, JOJIHBAIOT BOJOM
JIO METKH H NepeMelIHBaloT.

B n1Be mepHble K016l BMeCTHMOCTBIO N0 100 cM3 oT6UpPAIOT ajuK-
BOTHYIO YacTb pacTBopa corJjlacHo TabJ. 2, mpuausawor 35 cM3 pacrt-
BOpa CepHOH KHCJOTH ¢ MOJspHOH KonueHtpauue#r 0,11 monn/ame, B
OIHYy U3 KOJ6 NpHJIHBAIOT 5 cM® pacTBopa MoJMUOIEHOBOKHCJIOIO aM-
MOHHS, NepPeMelUHBAIOT U BHAEPXKHBAKT B Teuenne 10 MHH.

B o6e kon6bl npuausatoT no 15 cm3® cepuoit kucaorer  (1:3), mo
KamjisiM PacTBOP MapraHIOBOKHCJOrO KaJHf 10 PO30BOTO OKpauIHBa-
Hus, 10 cM® pacrBopa acKOpGHHOBOH KHCJOTH (MOCTIe€  NPH/IMBAHHSA
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KaXXJO0r0 PeakTHBAa pacTBOpP NepeMellMBAlOT), AOJHBAIOT  BOAOH G
METKH H NepeMelIHBaoT.

Uepea 10—15 MuH H3MepSIOT ONTHYECKYIO IJIOTHOCTb PacTBOpa Ha
(0TO3TEKTPOKAJIOPHUMETDE B HHTepBase AjauH BoaH 630—750 M miau
Ha cnekTpooToMeTpe NMpH AJHHE BOJHH 810 HM.

B kauectBe pacTBOpa CpaBHEHHS NMPHMEHSIOT PacTBOP, B KOTOPbIi
He NPHJHUT PacTBOP MOJHOGAEHOBOKHCIOTO aMMOHHS.

ITo HalizeHHOMY 3HAaYeHHIO ONTHYECKO# MJIOTHOCTH pacTBOpa 32
BBLIYETOM ONTHYECKOH MJAOTHOCTH PacTBOpPa KOHTPOJIBHOTO ONBITAa IO
IrpajyHpPOBOUHOMY IpadHKy HaXOAAT MacCy JHOKCHAA KPEMHHsI.

242, TlocTpoeHHe TrpaJlyHpOBOUYHOTro rpaduka

B niectb MepHHIX K0J6 BMecTHMOCTbIO mo 100 cm3 mpuauBator 1,0;
2,0; 4,0; 6,0; 8,0 u 10,0 cM® crannaprTHoro pactsopa B, uto coorBeTCT-
yer 0,00002; 0,00004; 0,00008; 0,00012; 0,00016; 0,00020 r gHokcuia
kpemuus. Celpmas Koiba CAYXKHUT IJSi NPOBENEHHS  KOHTPOJDBHOTO
onbita. Bo Bce KOAGBHI APHJAMBAIOT PacTBOP KOHTPOJBHOrO  OMBITA,
noJiyyeHHoro mo n. 2.4.1, B o6beMe, paBHOM 06beMy aJHKBOTHI aHaJH-
3HpyeMoro pacrtBopa, 35 c¢M3 pacTBOpa CEepHOH KHCJOTBI C MOJSPHO
Koxuentpanueit 0,11 moab/am®, 5 cM® pacTBOopa MOJHGAEHOBOKHCJOrO
aMMOHHS, TIepeMellnBaoT U BhaepxKuBalT 10 mun. IIpuansaior 15cvd
cepHoli Kucaoth (1:3), mo KamasM pacTBOp MapraHLOBOKHCJONO Ka-
JHsl 10 pPO30BOro okpaluuBahus, 10 cM® pacTBopa acKopOUHOBOH KuC-
JOTH (1mocie A06aBieHHsl KaXKJAOrO PEaKTHBAa pACTBOpD MNepeMelIHBa-
10T). JloHBaIOT BOJOH A0 METKH H NepeMelIHBaIoT.

Yepes 10—15 MuH H3MepsIOT ONTHYECKYIO NMJOTHOCTbL  PacTBopa,
KaK ykKasaHo B 1. 2.4.1. B kayecTBe pacTBOpa CpaBHEHHSI HCHOJb3YIOT
BOAY.

Ilo nafineHHbLIM 3HAYEHHSM ONTHYECKOH NJIOTHOCTH DacTBOPOB €
y4eTOM BeJHYHHEI KOHTPOJIbHOTO ONBITA H COOTBETCTBYIOLIHM HM Mac-
CcaM IHOKCHZA KPEeMHHS B rpaMMax CTPOSIT IPafyHPOBOYHEI TrpadHuk.

Jna nocTpoeHusi rpaiyHpOBOYHOTO rpadnka JONycKaeTcss HCNO.b-
30BaTb PacTBOPH CTaHAAPTHHIX 006pasuoOB, GJH3KHX IO COCTABY K aHa-
JIU3HDYEMBIM Npo6aM H MOJYYEHHBIX B COOTBETCTBHH C XOJAOM aHaJH-
3a, H3JOJKEHHBIM B 1. 2.4.1.

3. TPABUMETPHYECKHA METOJ

3.1. Meroa 3ak/ouaeTcsi B pasjioXKeHHH HABECKH XPOMOBOH DyIbl
HJIH KOHIEHTPATa B a30THOH, CEPHOM M XJIODHOH KHCJOTax HJH CHJaB-
JIEHHU HaBeCKH C NMEePOKCHAOM HaTpHs, BbllleslaYMBaHHH NJaBa BOJOH
H BbIJAEJIeHUIl l(pEMHHEBOf/’I KHCJIOTBl B OCaJ0OK BhilTaDUBaHHEM pacTBOpa
C CepHOH KHCJIOTOH A0 HOSIBJIEHHsI ee NMapOB WJHM N0 MOSIBJEHHS NapoB
CEpPHOH M XJOPHOH KHCJOT NPH Pa3/]0XKEHHH HABECKH CMECblO KIHCJIOT.
Ocajok KpeMHHEBOH KHCJIOTH MPOKaNHBAlOT H obpabaTwiBaioT (TO-
PHCTOBOLOPOJHON KHCAOTON. MaccoBylo 10/10 IHOKCHAO KDEeMHHS Ha-

76



FOCT 15848.12—80 C 6

XOASAT MO PA3HOCTH B Macce 0cajlka 10 o noc.le ero o6paborku ¢ro-
PHCTOBOAOPOAHOM KIICJAOTOM.

32. Annapatypa, peakTHBbH H PAacTBOPHI

ITeup MygeabHast ¢ Tepuopery.adaropoM, ofecneunBaioliast Tevne-
paTypy HarpeBa He Huxe 1100°C,

Turau naatunossic o ['OCT 6563,

Turau xenesunie.

Tursan HUKegeBbie.

Kucaora coasinast no FOCT 3118 naun I'OCT 14261 (kic.1o1a XJo-
poBoZopoaHasi) H pasbasnenHas 1:1, 1:3.

Kucnora asornas no FOCT 4461 nau F'OCT 11125,

Kucnora cepras no T[OCT 4204 nau TOCT 14262 u pasbaBien-
Has 1:1.

Kucaora xsopuas, naotsoctbio 1,5 r/cmd,

Kucaora ¢ropucrorogopoanas no 'OCT 10484 (xucaora ¢ropo-
BOAOpOAHAS).

Hatpusa nepekuch (mepokcHI HaTHiist).

3.3. Nposeaenne anaausa

3.3.1. Macca HaBeckH xPOMOBON Pyibi HJH hOHIHEHTPATa U KOJuMe-
CTBO XJIODHOH KHCJOTbI, He0OXoAHViO€ .15 pa3/oKeHHs HABECKH, B 3a-
BHCHIMOCTH OT MAacCoBOH 1011 AHUOKCH1a KPEeVHHS yKa3aHbl B TabJj. 3.

Ta6aunma 3

Macconas goast GHOKCHAA Macca HaBecky Pyast KonnuecTBo XM0pHOI KHJIOTH
KpeMund, % HAQ KOlUCHTpAara, 1 HLOGXOAUMOE JISI PasiomeHus
1NaBCCKH, cM?

Or 05 no 1 1 70
Csg 1 » 10 0,5 50
> 10 » 30 0,2 30

HaBecky pyAbl H/IH KOHILEHTpaTa NOMEL1aloT B CTaKaH BMECTHMOC-
Thi0 400 cm® cmauuBaloT Bomok, mpHauBailT 5 cm® aszotHol, 10 cm3
CEepPHOH KMCJOTHl ¥ XJOPHYIO KHCJAOTY corsacHo TabJa. 3 W Harpesaior
AO Hayaja BOLIACJICHHSI NApPOB XJOPHOH M CEPHOH KHCJOT, HAaKPHBAIOT
CTaKaH YacOBHIM CTEKJIOM H MPOAOJIKAlT HarpeBaHue eume  10—15
MHH, TIOCJI€ Yero PacTBO) OX.JI4XKAAIOT, OGMBIBAIOT CTEKJI0 H CTEHKH
CTaxaHa BOMOM, BHOBb HAKPLIBAIOT CTaKaH CTEKJOM M HarpeBaioT A0
HAYa.1a BBLICNIEHHS aPOB CEPHOM i  \JIOPHOH KHCJIOT H emie 10—15
MIIH. OTy onepauHio HOBTOPSAIOT L0 HOJHONO DPa3JIOXKEHHSI HAaBECKH.
CoxcpikuMoe cTakaHa BHOBb OXJaikiaioT, npuausair 1060—150 cm®
Topsiueli BOALI U HATPCBAOT A0 PaCTBOPEHHA COJel.

Ocalok KPeMHUEROH KHCJAOTH OTPHABTPOBHIBAIOT Ha (PHABLTP CPei-
Hell M.IOTHOCTH, cofephallHit HeGoJsblIge KoAHuecTBO  §e330JbHOU
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¢duapTpobymaxkHoit Macch, npombiBaror 10—12 pas ropsaueil consyoi
kucaoro#t (1:1) m 3—4 pasa ropsuefi Bogo#. PUAbTPAT ¥ NPOMLIBHYIO
KHAKOCTb co6MpaioT B crakan BMecTuMoctbio 600 cm3. Ocazok coxpa-
HAT. PUABTPAT U NPOMBIBHYW XKHAKOCTb BHIIAPHBAIOT A0 MOSIBIEHHS
MapoB XJOPHOH U cepHOIl KucaoT. KpeMHHEBYIO KHC/IOTY AOMNOJHHTEb-
HO BBIAEJAIOT, OT(UILTPOBHIBAIOT H MPOMBIBAIOT, kaK YKa3aHO paHee.

duabTpe ¢ 0CaKOM KPEMHHEBOil KHCJIOTH NOMELIaloT B MJATHIIO-
BB THTeJb, BHICYIIMBAIOT, 030J510T § NpokajauBalor 1npu 1000—
—1100°C a0 nmoctosiHHO# Macchl. OCafoK CMauudBawT 2—3 Kamnaswuil
BOZbBI, TpHAHBaOT 6—7 Kamesb cepHoii kuciaorsl (1:1), 3—5 cm3 ¢ro-
PHCTOBOJOPOAHOA KHCJOTH H, HE JOBOASA N0 KHIICHHS, BbIIapHBalOT
conepKHMOe THUIVISI A0 yAaJieHUs HapoB cepHoit kKucjoth.  OcTartok
npokaauBaoT npu 1000—1100°C xo nocTosHHOHR MaccH,

3.3.2. I1pu pa3/ioKEeHHH HABECKH CIJIaBJeHHEM C HEPOKCHAOM HaT-
pHsl ee NMOMEUIAIOT B JKeJIe3HBIH WM HHKEJEeBHLIl THreNb, HAacHNaioT
8—10 r nepokcHAa HaTPHUA H NEPEMEUIMBAIOT, 3aTEM elle HACHIIaIoT
cBepxy 1—2 r nepokcuaa matpus u cnaasasior npu 700—750°C, ne-
PHOJHYECKH IlepeMellHBasi cojepxHMoe THrag. Tureab oOXJaa)Kmalor,
NOMeLIa0T B MOJHITUICHOBHHE HiH Te(JOHOBBIH CTaKaH U BbILETAYH-
Balot naB B 1560—200 cm3 Boasl. CTakan B npouecce BbllieNayHBaHUS
HaKpBIBAIOT YaCOBHIM CTEKJIOM. THre/sb H 4acoBOe CTeKJ0 OGMBLIBAIOT
ropauell Bogo#. K coaepkHMOMY CTakaHa OCTOPOXKHO NPHJIHBAIOT CO-
JITHYIO KHCJIOTY JO PACTBOPEHHS MHPOKCHIAOB.

PacTBop nepesiMBalOT B CTEKJAAHHBIA cTakaH BMecTHMOCThIO 800 cm3,
PacTBOp 0XxJaXJal0T, OCTOPOXKHO NPUAHBaOT 60 ¢cM® cepHON KHCAOTHI
mpu macce HaBecku ! r uau 40 cM3 npu macce HaBecku 0,5 uau 0,2 r,
nepeMelIMBalOT M BHIIAPHBAIOT A0 Hayasa BLUIEJEHHs NMapOB CEepPHOM
KHCJIOTH H ewle 2—3 MuH. PacTBop cHOBa OXxJaXk1alOT,  OCTOPOIKHO
npuauBaoT 500—600 cm3 Bogbl ¥ HArpeBalOT JI0 PAaCTBOPEHHS COJIEH.

Ocalok KpeMHHEeBOH KHCJIOTH OTQHJILTPOBLIBAIOT Ha (DHIALTP Cpei-
Heli TJOTHOCTH, COJAEpXKalluuii HebOJbUIOe KOJHYECTBO 6€e3301bHOM
dbunpTpobymaxHo#t Maccel. Ocallok Ha ¢uIbTPe npomuiBalor 10—12
pas ropsuelt consHo#t kuchaoroit (1:3) m 3—4 pasa ropsiuel BoOIOH.
PuabTp ¢ 0OCAAKOM COXPAHSIOT.

®uabTpaT BHNApPHBAIOT IO Hauaja BHIAEJEHHS NApPOB CEPHON KHC-
JIOTH M MPOAOJKAIOT HarpeBanHe eile 2—3 muH. Cosu pacTBOpSIOT,
OT(UJILTPOBEIBAIOT OCAfIOK KPEMHHEBOW KHCJOTHl M MPOMBIBAIOT €ro,
KaK yKasaHOo paHee. J{omoJIHUTEJbHO BBIJENEHHBIi OCAJOK NPHCOEIH-
HSIOT K OCHOBHOMY OCaKy KPeMHHEBOH KHCJIOTH M Aajee MOCTynaioT,
KaK yKasaHo B m. 3.3.1.

4. OBPABOTKA PE3YJIbTATOB

4.1. Maccosyio pomio aHoxcunaa kpemuus (Xsio, ) B NPOUEHTAX NpH
onpefeseHHH (HOTOMETPHYECKHM METOAOM BBIYHCIASIOT NO (popmy.ie
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my 100
‘Xsmn4='—"7;‘—— )
FAe m; — Macca JHOKCHJa KpeMHHd, HaillleHHAs 1O TrpajiyHPOBOYHO-
My rpadHuky, T;
m —— Macca HaBeCKH BBICYUIEHHOH DyAbl HJIH KOHLEHTpaTa, CooT-

BETCTBYIOLlAsl aJHKBQTHOH YacTH pPacTBODPa, T.

4.2, MaccoByw A0/H0 AHOKcHAa kpeMHHS  (Xsio, ) B mpoleHTax
Npu ONpejeJeHHH TPaBHMETPHYECKHM METOAOM BBHIYHCJASIOT Ho ¢op-
My.Je
(nty—mg)—{mz—m,)

m b

Xsio,=

Tie m; — Macca THIJIS C OCafKOM IHOKCHAa KpeMHHS 10 00paboTKH
(TOpUCTOBOAOPOAHOH KHCJOTOH, T;
My — Macca THIVIf C OCTaTkoM mocJje o6pa6oTKu (PTOPHUCTOBOAO-
POJAHO!U KHCJOTOH, T;
M3 — Macca THIVIS ¢ OCAJKOM JHOKCHAA KPEMHHS B KOHTPOJIb-
HOM omnbiTe K0 06pa6oTKH (TOPHCTOBOLOPOAHOH  KHCJO-
TOH, T;
my — Macca THIVI ¢ OCTaTKOM B KOHTPOJBLHOM ONLITE mocje o6-
paGoOTKH (PTOPHCTOBOAOPOAHON KHCJOTOM, T;
m -—— Macca BHCYIIEHHOH HaBecKH npoGHl, r.
4.3. AGconoTHO® AONYyCKaeMoe PacXOXXIEHHe MeXAY pe3y/bTaTaMH
JABYX ONpefeseHHHA NpPH AOBEpHTeNbHOH BeposTHocTH P=0,95 He jpoJ-
JKHO NpeBHIIATL 3HAUEHHH, YKa3aHHHX B TabJ. 4.

Tab6aunma 4

Maccosan fong aHOKCHRZ A6Ccom0THOE AonyCcKaeMOe
KpeMHuda, % PacXoxpenne, %

Or 0,1 no 0,2 0,04
Cs 0,2 » 05 0,06
» 0,5» 1,0 0,10
» 1,0» 20 0.15
» 2,0» 50 0,20
> 50 » 10,0 0,30
» 10,0 » 20,0 0,40
» 20,0 » 30,0 0,50
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NPHJTOKEHHE

PYAbl XPOMOBBIE H KOHULEHTPATDI

Onpenenenve KpemHus Meton MoJdexyhanpuo-aGcopGumonHol CHEKTPOMETPHU W rpa-
BuMeTpuueckuit meron, (MCO 5997—84)

1. Hasnauenne u o6aacTb npumenenna

Hacrosilinii MeXAyHaPOAHBLIH CTAHAAPT YCTAHABJIHB2ET CACAYVIOLLHe METOAW Of-
pejie/leHHst COJEPIKAHHS hpeMHAS B XPOMOBBIX PYAdXx H KOHUEHTPATaA

Merox A MeTox MOsekyJIsIpHO-aGCOPOLUHORHON CIEKTPOMETPHH, IPHMEHHMBIH 15
NPOJYKTOB C COAepKaHHeM KpemHHs ot 0,05 mo 0,5 % (m/m),

meron B rpaBHMeTpHUECKHi MeTOA, NPHMEHHMBIH AJsI NPOAYKTOB C COJep AaHIEM
kpemuus ot 0,5 g0 15 % (m/m)

HacTofilnuM MeXAYHAPOLHHIM CTAHAAPTOM CJAEAYeT NOJb30BATHCS COBMCCTHO €
T'OCT 15848 0 (MCO 6629)

2 Cconinka

TOCT 158480 (HMCO 6629) Pyan apoMoBhie u KOHueHTpaTH MeToan aHMHYeC-
Koro anaausza Obmue TpeboBaHus

3. Meton, A. CiueKTpoMeTPHYECKHil MeTOA AN COAEPMKAHUA KPEeMHHS
or 0,05 no 0,5 % (m/m)

31 CymHocThr MeTOXA

PasnoxeHHe HaBeCKH CIJIAB/JEGHHEM CO CMeCblo AJIf cniaBieHnss — PacTBopeHue
nJaBa B BOJe

Ycranopsienue pH pactBopa coasuolfi xucnaorolt BsanmopeficrBue Kpemunus ¢ Mo-
au61aTOM aMMOHHS H BOCCTAHOBJEHHe ACKOPOHHOBON KHCJOTOR B NMPHCYTCTBHH JH-
MOHHOH KHCJIOTH

CrnekrpoMeTpHueckoe H3MepeHHe mpu 7ruHe BoaHH! 810 uM wad B ofaactd ot
620 no 640 um

32 Peakuun

Metoa ocHOBaH Ha B3aUMOAEHCTBHH KPeMHEBOH kICJOTH ¢ MOJHOAATOM aMMOHHSA
¢ o6pasoBaHHEM eJTOH KpeMHeMOJu0AeHOBOH reTepONOJHKUCAOTH, KOTOpas BOCCTa-

HaBJHBaeTCs acKOPOUHOBOM KHCAOTON O CHHEro KpeMHeMOJHOGAEGHOBOro KOMILIEKCA
33 Peakrtupmn

331 Cmeco 045 cnaaBrenus

CMemmBator 100 r 6GesBoanoro kapGoHara naTpus, 50 r Terpabopara HaTpus
(npeaBapuTeibHO NPOKAJEHHOrO A0 MpeKpallleHHs BeneHWBawust) M 0,5 © HHTpaTa Ka-
JHS ¥ TUIATCJIBHO PACTHPAIOT B CTYNKe, H3TOTOBJCHHOH H3 KOPYHAa HJH TBepIOH cTa.
JH

332 Moaubdar ammonus, pacrgop — 50 2/0m®

PactBop xpaHaT B cocyle u3 moJudTHIeHa IIpH HeOOXOAHMOCTH DEaKTHB Ciedy-
eT NpeABAapHTEJbHO NepeKpucraninzoBaTb Huag storo 250 r peakTHBa NOMeIAlT B
CTaKaH BMECTUMOCTBIO 65) cM® M pacTtBopsiior B 400 cMm2 BOABI WPH HarpeBaHHH JO
70—80°C PacrBop uasTpywT vepes nA0THbIA GyMmaXkublll QHALTP, npuGaBASIOT NPH
nepememusannn 300 cm® atusoBoro cnupra (96 % m/M) u 20T PacTBOPY OTCTOATH-
¢l B TeyeHHe | U AJI KOATYJNAUHH OCajJKa

Ocanox oTUIBTPOBHBAIOT TOK BAK)YMOM uepe3 GHALTP cpeineli NJIOTHOCTH,
NPOMBIBAIOT ABA HJM TPH pas3a CMHPTOM H BRICYLIHBAKT Ha BO3AyXe

333 Coasnas kucaora, 1,19 2/cm®, pasbasrennasn 13

334 Cueco gucaor
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PacTBops0T 5 I JHMOHHOH KHCIOTH U 1 T ackopGuHoBo#i kucjiorsl B 100 cm?
BOIH

Hcnosib3yioT CBEKENPHIOTOBJEHHYIO CMeCh

335 Kpemuuil, crandaprreiii pacreop, 50 me/om3

Bssemngalot 0,1070 1 1BYOKHCH KPeMHHsI, NPOKAJEHHOH B IMIATHHOBOM THIJE NIPH
temnepatype 1000—1100°C a0 nocrosnHOd MaccH, npHbaBisiOT 2 r CMecH A
cniaBaeduss (n 33 1), mepeMeIHBAOT NJAaTHHOBOA NpPOBOJOKOH, HAKPHIBAXOT NJAaTH-
HOBOH KpHIUKOfA ¥ nyaBar npu temneparype 1000—1100°C Tareab ¢ maaBoM mepe-
HOCAT B crakaH BMmecTuMocTbio 1000 ¢M® IIpH ocTOPOXHOM HAarpeBaHHH PAaCTBOPSAIOT
naas B 100—150 cM® pacTBopa kapGoHaTa HaTpus ¢ hoHuentpauuess 10 r/am® Pac.
TBOP OXJ1aXJaloT, pa3baBifioT pacTBOPOM KapOonaTa  HATPHA ¢ KOHUeHTpauueH
10 r/am® npuMmepHO 0 750 cM3, mepeBOAAT PacTBOP B MEPHYIO KOJOY BMECTHMOCTBLIO
1000 nM® KOBOZAT PacTBOP A0 METKH pacTBOpoM KapboHaTa HaTpPHA C KOHUEHTpauu-
efi 10 r/aM® H HepeMeLIHBAIOT

XpaHsiT pacTBOP B COCYZE€ H3 NOJHATHJEHA

IMunerxoit or6upailor 25 cM® 3T0ro pacrtBopa B crakaH BMeCTHMOcTbio 500 oM,
pasbaBagior Bogo# a0 350—400 cm? moakHCAsOT coasHoM kKucaoTol (m 333) mo
ycranoBaeHust anauenuss pH, pasnoro 1,5—1,7, nimepas pH npu nomomu pH-merpa
(n 344), nepeHOCAT PACTBOP B MepHYyI0 Koaby BMeCTHMOCTbIO 500 ¢M® HOBOAST BO-
lofl 10 METKH H mepeMcluiBaloT

1 cm® 3Toro cranaaprhoro pacrpopa coaepxnt 0,0025 Mr xpemHHs

34 Annaparypa

O6biuHoe nabopatopsoe o00OpyAOBaHHE

341 TlnaTHHOBHA THresb ¢ NJATHHOBOA KPHIUKOA M INJaTHHOBO# MNaJIOYKOH.

34.2 CnekTpodoTOMETP KJIH

343 DoT031€eKTPOKOJOPHMETD

344 pH-merp,

35 BunoaHnedHHne paboTH

351 Hasecka npobui

Basewnsaior 0,1 r anaausupyemoii npoGur*

352 Konrpoasreill oneit

KOHTPOJLHBI ONBIT NPOBOAST Yepe3 Bee CTaJHH aHa u3a

353 Pazaoscerue naBecKy

[Mepenocar naeecky npobut (n 351) » umaatusoBbl THrEds (A 34 1), npu-
6aBasioT 2 © cMeCH AAs cnaaBieHHa (n 33 1), nepeMelHBAIOT IATHHOBOH IaJoy-
koii (m 34 1), HaKpbIBAIOT BAATHHOBON kpuukoH (n 34 1) n niasaT npu Temnepa-
Type 1000—1100°C OxaaknaioT THresb, COAEP.hallliil 11aB, H NEPEHOCAT €0 B CTa.
kan u3 droponnacra BMecTuMocTbio 250 cm® PactBopsior naaB B 70—80 cM® Bonm
NpH OCTOPOKHOM HarpeBaHuH (ecan Heo6ioanmo, pactBop GuabTpyoT) PactBop ox-
Ja’KaT, NOAKUCARIOT COMAHON hhcaoToll (B 3.3 3) no ycraHoBJeHHs 3HaueHus pH,
paBnoro 1,5—1,7, xoutpoanpys pH npu nomomn pH-metrpa (nm 344), nmepenocsr
PacTBOP B MEPHYIO Koaly BMecTHMOCTbIO 100 cM3, 10BOAST pacTBOP A0 METKH BOJOH
M nepevellnBaloT

354 [Todeoroska anaiusupyemozo pa.reopa

[Tunetko# OTOHPAIOT COOTBETCTBYIOLLHE AJHKBOTH pacTBopa, 006beM  KOTOPHX
3aBUCHT OT OXHA2EMOTO COAEpXKAaHHA KpeMHust B npoGe (ra6a 5), B ABe  MepHble
KOJIOB BMeCTUMOCTBIO MO 100 cm3

Tadnama 5

O ni1gac\oe COREPAAHUC hPOMBHA, AnngpoTHast 4acTb pacTBopa,
% (m/m) cud
Or 0,05 no 0,25 10
» 0,25 » 0,50 5
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B kaxaywo koa6y npubasasor 1,5 cM® consaoi Kucaotel (m 333) n 60—65 cm?
Bogs B oxny 3 xonG mpubaBastor 5 cM® pactBopa moaubaara ammonus (n 3.3 2),
nepeMell HBAIOT ¥ BLLIEPXKHBAKT pacTBOp B TeuedHe 10 mun

B ofe xoabbi npubaBasior cmech KHCAOT (1 33 4), AOBOJAT PACTBOP A0 METhH
BOZOM, NepeMelUHBAIOT M BhlAEPKHUBAIOT B TeyeHHe |5 Mum

36 ConekrTpoMmMeTpHUYechoC H3MepeHHEC

Hsmepsior a6copbuxio pacTBopa HpH MOMOLIH chekTpodoTroMerpa (n 34 2) mpu
AauHe BoJiHy 810 HM HAH npH noMmoww horos3jekTpokoJsopuMerpa (nm 34 3) npu Aad-
Ae BOTHB OT 620 a0 640 BM B KioBeTax AJHHON OT 2} Ao 50 MM OTHOCHTEJbHO pac-
TBOPA CPaBHEHHS, K KOTOPOMY He MPHOGaBJISJCA pacTBOP MOAHOAATa AMMOHHS

37 TocTtpoenHe rpagyupoBOo4YHOTro rpadpuka

3 GopeTKH B KaXKAyIo M3 IUeCTH MepHbX Koa6 BMecTHMOCTbIO o 100 cM® BBOAST
0,0, 2,0, 40 6,0, 80 u 10,0 cM3 crangaprHoro pacrBopa Kpemuus (m 335), coor-
Bercrayownx 0,0, 0,005, 0,010, 0,015, 0,020 u 0,025 mr S1 [IpuGasasior 1,5 cm® co-
JaaHoit Kucaorel {n 3 33), 60—65 cM® Boaw u 5 cM® pactBopa MoauGaata aMMOHHS
(n 332), nepeMeludBaOT W BHAEPHKHBAIOT pacTBOp B TeueHHe 10 MuH 3aTeM npH-
6aBasiior 5 cM® cMecH kucaor (m 33 4), XAOBOAAT A0 METKM BONOH, NepeMellHBaiOT
H BEIAEDIKHBAIOT PacTBOp B teveHue 15 Mun,

Hamepsor a6copGuyic Ka)KAOTo pacTBopa, Kak YCTaHOBJEHO B I 36 ¢ Hcnoab-
S0BaHHEM B KaueCcTBe PACTBOPA CPABHEHHN HYJeBOH DacTBOP

CTposAT rpaayHpOBOUYHBIH TpadHUK NyreM HAHeCeHHS 3HAaYeHMH abcopOuHH pacTBO-
POB B 3aBHCHMOCTH OT HOMMHAJIBHOTO COASPIKAHHS KDPeMHHS

38 BhpaxeHnHue pe3yabTaToB

381 Pacuer

IIpu nOMOLIK TPagyUpoOBOUHOTO rpaduna (o 37) nepeBoAssT 3HauyeHHs abeop6-
LHH B MacCOBVIO AOJI0 KPEMHHS B aHAJM3UPYeMOM pacTBope, Bhiuurasi abcopOuHio
KOHTPOJIBHOTO OMBITA

MaccoByw gomo kpemuus (X s, ) B nmpouextax (m/m) BbYHCAMIOT no popMmyae

. my; 10 my
)\Sl— Py 1000 K= me 10 K’
rie M; — Macca KPeMHHS B aJHKBOTE aHAJH3UPYEMOro PacTBopa, HajfiAeHHast 0o

TPaAyHPOBOYHOMY rpaduky, Mr,
m; — Macca HaBecKH Npo6wl, COOTBETCTBYOIAS aJIMKBOTE aHAJIH3HDYeMOTO pac-
TBOpA, T,
K — ko3)dHIHEHT nepecyeTa CONEpIKAaHHA KDPEMHHS Ha ero coiepiaHHe B CY-
XOM MaTepuase
382 JlomyckaeMbe PAacXOKACHHS MEXKIY pe3y/JbTaTaMu [apaJuie/bHBX ONpeje-
JeHHl npuBeicHn B Taba 6

Tabauuna 6

MaccoBasi OJIS1 KPEMHHES, JonychacMde pacxo.Lenue,
% (m/m) l % (m/m)
Ot 0,05 no 0,25 ‘ 0,02
» 0,25 » 0,50 0,05

4. Mertop, B. I'pauMerpuueckul MeTOA AJjs oUpeAeeHus COAEPHKAHHA KPEMHHA
or 0,56 po 159% (m/m)

41 CymHoCTh MeTOAA

Pasnoxenne HaBeckn npobust auGo mo meroay 1, aubo no metony 2

Meroa | pasnoxedde coaBieHHEM ¢ MEPEKHCbI0 HATPHA ¢ nocienywuleir o6-
pa6GoTKO!i CONAHOH H XJIODHOH KHCJAOTAMHY

MeToa 2 pasioxenne o6paboikoil a30THOH H XJIOPHOH KHCJOTaMH
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OtTjeneHne LpeMHHEBOH KHCJAOTH NyTeM BHNAPHBAaHHA C XJOPHOH KHCJOTOH H
nocneayiolyv duipbrpoBanueM [lpokanuBanue ocapka 4 B3BelunBanue OO6pabotka
fIPOKAJIEHHOTO OCafka (TOpPHCTOBOAOPOAHOI N CepHOR KHCNOTaVH, NPOKaJuBaHHe H
NOBTOPHOE B3BELIMBaHHe

42 PeakTuBH

421 TIlepexuch Harpus

Npenoctepenenne Bo Bpems njaBjeHus ROCuTb 3aiuTHHE OYkH IlpeRoxpanAThb
or Baars He monycKatb KOHTaKTa C OpraHHYeCKuMN BellecTBaviH, 4ToOH H3beXaTb
OMaCHOCTH BO3MOXKHOI'O B3pHIBa

422 Kap6onar HaTpus 6e3BOAHLIN

423 Cepnas kucaora 1,84 r/cm®, pasbasaennas 1 1

424 Xaopnaa kucaora, 1,50 r/cmd

MpenocTepemenne CyllecTBYeT ONAacHOCTb OTPaBJeRNs NPH BAHXaHHMH, IIpOrJa-
THIBAHHM H NonagaHuH Ha Koxy Caeayer paGoraTh B XxopollleM BHTSKHOM 1IKady,
Blajad OT OTKpPHToro ores W T J HaberaTh BAnmXaHHMsA NapoB, He AONYCKarb Hona-
JIlaHus Ha KOXY, B [J1a3a W Ha OAEKAY

425 ConsiHas wucjora, 1,19 r/cmd

426 Coasuasi KucjoTa, pasfaBiaeHsas 1.4

427 Conauag xucaota, pasbansaennas 19

428 Consinas Kuchora, pasGasaennas 1 100

429 dropuCcTOBOAOPONHAA KucaoTa, 1,13 rfemd

4210 AsorHas kucjaora, 1,4 rfem’,

43 Annapartypa

O6runoe aabopatopuoe 00OpYAOBaHHE,

431 )Xenesunit AN HHKEJBEBLIA THrE.lb, € BAKEJEBON NaJIOUKOH

432 IlaatunoBH# THreJb

433 MydeapHad neub, B XOTOPON MOMKHO NOAREPKHBATL TeMNEpaTypy B HH-
tepBase ot 1000 ao 1100°C

44 Onpepenenne

441 Hasecka npobet

B3BeulHB3IOT HaBeCKy, DYKOBOACTBYSICb AaHBmMM Taba 7 COrJIacHO OXHAaeMOH
MaccoBOfi AONH KPeMHAus

Ta6auuma 7
OmugacMas Maccobas A0A%S I Macca penmryenoro o6pasna
upemnua, % (m/m) r
Or 0,5 10 2,5 I 1,0
»25» 15 0,5

4 42 KonTpoasbHoiil onsir

KOHTpO/NbHEHA ONHT NpOBOAAT uYepe3 Bee CTAABM aHAJIH3a

443 Pasiookenue masecku

Ecan pasioxenne npoBoAAT no MeroAay 1, aHaJH3 BHmoaHsior mnon 4431
Ecau pasnoxeHnHe npoBOAAT IO METOAY 2, TO aHaJW3 BHNoJHswT mo m 4432

4431 Tlomemalor HaBecky (m 441) B Xele3HHH HAH  HHKEJEeBHH  THredb
(n 431) u npu6asadaior or 8 fo 10 r nepexucd HaTpHa (m. 42 1)

ITepeMemmmBaloT cOAepIKMMOe THIJS HHKeJeBOH majoukol (n 43 1), moBepx cme-
CH HACHINAOT CJOji nepekHcH HarpHs (nm 421) (or 1 710 2 r) ¥ COAaBAAIOT HpH
temnepatype 800—850 °C, menpepniBHO nepeMellHBasi COASPKHUMOE NyTeM BpalleHHA
TUIA

THrems ox/axpaarr, MHOMEMIAIOT €ro B CTaKaH B3 ¢roponsiacra BMECTHMOCTBHIO
500 cM® M HAaKPHBAIOT YaCOBHM CTEK/JOM H3 NOAHITH/JEHA, BHILEJAYHBAIOT MIaB 150—
—200 cM® Boan, OOMHBAIOT 4acOBOe CTEKJO H THIeNb ropsuelt BOROK u H3BJEKAIOT
THreJb M3 cTakaHa K coJepXBMOMY CTakaHa OCTOPOXHO NpHOGABAAIOT COJSHYIO KHC-
nory (m 425), noka He pacTBOPATCH FHAPOOKHCH Meje3a, MEPEHOCAT PAacTBOp B
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CTEKJSIHHBIH CTaKaH BMectHMOCTbio 600 cm3, npuGapasior 60 cM® XJOpHOH KHCIOTH
(n 424), nepeMelIHBAIOT H HArpeBaloOT A0 NosABJeHHs OeJibix NaPOB XJOPHOH KHe-
Jotel HarpesaHue npoaoxKaooT A0 HAaYaja KPHCTAAJNH3AUHH COJeR

OcTopo4HO IO BHYTpeHHeiH CTeHKe CTaKaHa NpHAHBAaOT 30 cM3 COJsAHOM KHCI0
Tl (1 427}, a 3arev 150—200 cm® BoAbl H HarpeBaioT, u100bl PaCTBOPHTH COJH

PactBop ¢ ocapkoM ¢uabLTpyioT depes NAOTHHIE OyMmarhHH QuUALTP, coaepKa-
wuf HeOOJblULe KOAHYECTBa 0e3304bHOH (QHABTpoOGyMarxkiHoH Maccel OOMBIBalO1 (Ta-
KaH ropsiueil consiHOH hucaotoit (n 4 2 8), nmpuMeHssi CTEKJIAHHYIO MANOYKY C Pe3HHO.-
BHIM HAKOHCYHHKOM AJd yJa.ieHHs M3 CTaKaHa BCeX NPHCTABLUMX YACTHL hPEMHeBOM
kucaotol Ocagok npoMmuiBalor 10—12 pas ropguelt consiHoi kucjotod (n 4 28), a
3ateM 2-—3 pasa ropsiueil Bo,10H @OHJIbTPAT H NPOMBIBHbLIE BOABl COOHP2IOT B CTaKaH
BMecTHMOCTbIO 600 ¢M® Ocaxon coxpaHsior Ha ¢uabrpe K ¢uabrpary npulaBisior
10 cm® anopHofi kuchaorel (N 4 24) ¥ BHIAPHBAIOT O HOABAEHUSN OeAniX  NapoB
xnopHoH wucaorel HarpeBanue npozosiXKaoT A0 Hayala KDHCTAJUIM3alHH  COJIeH.
PactBop oxsaxpator, npubasasiior 40—50 cM® ropsiyeli BoAB, NepeMelnBalOr H Harpe-
BaloT, 4TOOBl pacTBOPUTH codH Ocafok OTOHABTPOBHBAIOT H MPOMHBAIOT, KaK yKa-
33HO Bhlille

[ToayuenEblfi OCaAOK MPHCOEAHHAIGT K OCHOBHOMY OCaAKY KPeMHHEeBOH KHCJOTHI.
CoxpaHsloT GHALTP ¢ OCAAKOM M MPOAOJIKAIOT aHANHU3 coryacHo n 4 4 4

4432 TloMemaoT HaBecKy mpoOuni (m 44 1) B crakan BmecTHMOCTBHIO 250 cm?
H yBaaxuawor ee 5 cM? Boan [Ipubasasior 50—70 cM® xnopHo#t Kucaotel (m 424) u
5 cm® azotHoft kucaotrel (n 42 10) HawpsiBaloT cTakaH yacoBbHIM CTEKJOM, HarpeBa-
I0T 0 NOsBJACHHA (edabl\ MapoB XJOPHOH KHUCJOTH H NpPOJOJkAIOT HarpesanHe, yToOH
OKHCJIHTD XPOM

[IlpuMeuanue YnapuBaHue He CJACAYET NPOBOAHTL MOJHOCTHIO A0 CYXOrO COC-
TOSIHHSA, Talh hak HarpeBaHHe CoJefl XJOPHOI KHCJAOTHI OMACHO

CHIIMAI0T uacoBOe CTEKJO H OCTOPOKHO MO KanjfaMm BAOJAbL CTEHOh CTaKaHa, NpH-
0aBASIOT COMAHYIO KHCJAOTY (m 425), noka HC NPEeKPATHTCS Bhife/eHHE KOPHUYHEBLIX
NapoB XJOPHCTOrO APOMHJIa H XPOM BOCCTAHOBHTCS A0 TPEXBaJEHTHOTO  COCTOSTHHS
CHOBa HaKpBIBAIOT CTAhaH YACOBLIM CTEKJOM H MPOJOJIXKAIOT HarpeBaTb PacTBOp, YTO-
6bl TOJHOCTBbIO OKHCJANTB XpoM [lOBTOPSIIOT OTTOHKY XJIOPHCTOTO XPOMHJA A0 NOJ-
HOro pasjoxeHus HasBechli CHOBAa HAKpBHIBAIOT CTAKaH YacOBHIM CTEKJIOM H TpPOaOJ-
JKAIOT HarpeBaTh JO Tex [OP, NMOka Napel B CTakaHe cTaHyT cBeT/biMH_ HalpeBaHue
NPORONKAKT A0 Tex NOpP, MORAa HCe HenapHTesi 60JblIas YacTh XJOPHOH KHMCAOTH, HO
He c¢jeiyeT NPOBOAMIL BHIADHBAHHE A0 CYXOTO COCTOSIHHSA

Mpenocrepexenne Bo Bpems paGorsl ¢ XJOPKCTHIM XPOMH.IOM CJAEAYET OCTepe-
raTbcfl OTPABJCHHUA NPH BALIXAHUM, NPOIJIATHIBAHWU HJAH B pe3yJbTaTe NPHAOCHOBEHHSA
¢ koxe#d Caeayr paborate B XopouleM BBITAXKHOM 1IKady, BAaJH OT OTKPHITOTO OF-
s HalGeraTh BABIXaHHA NMapoB, MONajaHHs MX Ha KOXY, B r/Ja3a WM Ha OLEXAY

Craxan oxqaxnawot, npubasasior 50 cm® coasiHoi Kucjaotel (n 4 26), nepeme-
LIMBAJOr H ¢JIeTKa HarpeBaloT, YTOoOWM pacTBOPHTH PAacTBOpHMHe coan IlpubaBasior
0K0Ja0 50 cM?® ropsveit Bog K mepeMeliHBaloT PactBop ¢ 0caAKOM GHABTPYIOT uepes
naOTHEH OyMaxkHBfl GHABTP, colepXawuii HeGoJbLIOE  KOJHYECTBO  (€330/bHOM
¢uapTpobymaxHo macchl (OMBIBaOT cTakaH ropsyeft coasaHolt kucaoroi (m 4 28),
HNpHMeHAs CTEKISHHYIO NMaJ0YKy C pe3HHOBHM HAKOHEYHHKOM, 4TOOB yRaJMTb H3 cra-
KaHa BCC IPHCTaBILHE YAaCTHUB KpeMmHHeBofi kHcaoTel (OcaJOK NPOMBIBAIOT ropsiyeit
COJISIHO# KHCJAOTOH (N 4 2 8) 10 NOAHOTO VAAJIEHHs COJel XKeJe3da U B LOHLE ABa MJH
TPH pasa NpOMBIBaOT ropsaueil BoaoH OUALTPAT M NPOMBIBHHE BOJbH OTGPacHBAIOT

Ocanox ¢ puabTpoM NoMeWlawT B I[JJATHHOBBIA THreab (N 4 3 2), BHCYLIHBAOT,
03048107 GUABTD K NPOKaJanBaioT npi Temneparype 750—800 °C Turesb oxsaxpaior,
npubaragior 2—3 r kapOouata Hatpus (m 4 22), nepeMeni¥Ba0T WIKAaTe’eM U Npo-
KanupawT mpd temneparype 900—1000 °C, yro6nl GBLIO AOCTUrHYTO HOJHOE CIIaBje-
Hue

Tureab ox7MaXxkpawoT, a 3aTeM NOMEILAIOT B HCNOJb3yeMbllt paHee cTakaH Haxphl-
BalOT CTakaH vyacoBuM crekaom [lpubasasiot 50 cM® coasHo#i kuciaote (n 426),
OCTOPOKHO Hal peBaioT, UTOOH PacTBOPHUTh RJAaB, 0OMEIBAIOT THreAb BOJOH M H3BJEKa-
IOT M3 CTaKaHa
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TIpubasasitor 30 cM® xXnopHoit KucJOTHL (1 4 24), OTOABHralOT YAaCTHYHO KPBILI-
Ky CO CrakaHa ¥ HarpeBaloT, moka He NOABATCA I'yCThlie Oesble mapbl XJOPHOH KHCJO-
TH

ITonHoCrbI0 3aKPHBAKOT CTakaH W NPOROJIKAIOT HarpeBaHde A0 Tex Nop, MoKa
mape B CTaKaHe CP4aHYT cBersibiMH HarpeBaHue NpoOJOJXKAEWT A0 TE€X MOP, MOKA He
MeapuTes HoAblLIAR YaCTb XJAOPHOH KHCJOTH, HO CJAEAyeT H30eraTh BHIMAPUBANHA A0
CYXOFO COCTOSIHUA

Craxkan oxnaxgawnt ¥ npubasasior 50 cM® consiHolt nucaoist (o 4 26) Ilepeme-
HUHBAIOT 1 OCTOPOKHO HATPERAIOT, YTOObl PAcTBOPHTb PACTBODHMVME COJH, 3aTCM CMul-
BAIOT C1€HKH crakada ¥ pasfaBasior mpuMepso Ao 100 cm® ropaueit Bogou

PaciBop ¢ ocapkoM QHILTPYIOT uYepe3 NJAOTHBH OymaxHui# ¢u.ILTp, colepiKa-
WHA HeboabIIOe KOJNHUECTBO Ge330/pHOH ¢(uHIAbTpOoOYyMamHOA Maccsl BoivbiBzioT €T3-
KaH ropsueit coasiHON Kucjaorof (n, 4 2 8), mosb3yfach CTeKJAHHOH NaJOYKOH C pe3H-
HOBBIM HaKOHEYHHKOM, YTOOH YNaJiHTh BCe NPHCTABINHME YACTHUB KPEMHHEBOH KHCJO-
tol Ocanok npoMuiBaior 10-—12 pa3 ropsded coNfHOA Kucaorofi (1 4 2 8), satem aBa
MJH TPU pa3a ropsayed Rofoil CoXpaHSIOT PHABTP C OCAAKOM M NPOAQINKAIOT aHAJI3
cornacko n 444

444 O6paborrka ocadka

Ocanok (n 443) ¢ duabTpoM NOMEUIAIOT B NJATHHOBBIA THreJib, BHCYLIHBAIOT,
030451107 (HALTP H mpokKaauBawT B MytesnpHol meud (n 43 1) npm TemmepaType
1000—1100°C no MOCTOSTHHOH MacChi,

OxaX1aT B SKCHKATOpe H B3BEIIHBAIOT

CMauuBaIOT 0C4M0K HEChOJbKHMH KamsiMH cepHO#l hucaotrel (o 4 2 3), npubaB-
JAR10T 3—5 cM3 pacTBopa PTOPHCTOBOAOPORHOH KucnoTH (11 4 2 9)

OcTOpOXHO HArpeBaioT, 4TOOH yAaluTh KPeMHHeBYylo kucjaory Hawnonen mnpoka-
NHBAIOT THTeAb B TeyeHHe 15 MHH B MydeasHofi neun npn teMuepatype 1000—1100°C

OxaaxpawoT B 3KCHKaTope H B3BelinBaloT (6pabOTKY cepHOH H (TOPHCTOBOL0-
POJHOH KHCJAOTH MOBTOPAIOT 4O TeX NOP, nmoKa ke Oyjaer mojyueHa HOCTOsiHasi M7 C-
ca

45 BropaMXeHHe Pe3YyJIbLTATOB

451 Pacuer
Maccoyto godio kpemhus (Xg ) B npouenrax (m/m) BeruuCIsiOT 1o QopMye

[(my—me) —(my —my)] [(my -mo)—(my -mg)]
Xg, = e 0,4674 100 K= my 45,74 K ,
vae My — Macca HaBecKH 1polwl, I,
m; — macca NJIaTHHOBOrO THTJAR, CoAepxKallero ABYOwHCb KPCMHHA, T,
my; — M&CCa NJATHHOBOIO THIVIA, COAepXKAllero INpHEMCCH NOCTe OTIOHAI hpeM-
HHH, T

r
m; — Macca NJaTHHOBOTO THIVIH, COAEPHhAIUEro JIBYOKHCh KPCMHHA B KOHTPO.b

,  HOM OmHTe, I,
My —— Macca NJAATHHOBOrO THIVIA, COAEPXKAIerc NPHMECH MOCIE OTTOHKH KpeM-
HHS B KOHTDOJILHOM OfIHTE, T
K — xo3(duuuenT nepecyeTa cojepKaHHA KPeMHHA HAa ero COACPXKAaHHE B CYXOM

MaTepHaJe,
452 onyckaeMbic pacs0XACHHS MeXAY DPE3YabTaTaMH RAAapa/lIebHBEI ONpenc..e-

HUA yhasaubl B Taba 8

Ta6nuua 8
MaccoBast zoNia KpemHHus, % (m/m) } Jonyckaemoe pacxoapenue, % (m/m)
Ot 0,05 no 1,0 0,08
»10 » 20 0,10
»20 » 40 0,15
»40 » 80 0,20
» 80 » 15 0,25
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