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Hacrosmui cravzapt ycraHapjuBaeT rpaBUMETPHUECKHI H aTOM-
HO-aOCcePOUHOHHEIN METOAB ONpeAesieHHs KPEeMHHA IPH MaccoBOH A0~
ae ero oT 0,2 no 4,09,.

1. OBUIUE TPEBOBAHUA

1.1. OCOmue tpebGoBaHusa ¥ Mmeroay anajauza —mno 'OCT 27349,
1.2. JlabopaTtopHas nipofa JoaxHa ObITb NPHTOTOBJEHA B BHAE MO
pcillka ¢ MakcuMajabHeM pasmepom yactun 0,16 mm no 'OCT 26201

2. TPABHMETPHYECKHHR METOJ

2.]1. CymuocThr MeTOA4

MeTol OCHOBAH Ha BRIAEJEHHH H3 CEPHOKHUCJIOIO pacTBoOpa KpeM-
HHS B BHJ€ KPEMHHEBOHM KHCJOTHl, NMPOKAJHBAaHHH €€ 10 AHOKCHAA
KpeMHHS H VAaJeHUH B BHIe TeTpadTopHaa KpeMHHA. MaccoBylo H0-
JI0 KpeMuisa BblGHICAAIOT MO0 PAa3HOCTH MEXKAY Maccod ocaika no o00-
paboTKl PTOPUCTOBOACOPOJHOM KHCJOTBHI H MACCOH OCTarTkKa mnocie o0-
paCoTKu (PTOPHCTOBOAOPOLHOH KHCJIOTOH.

2.2, PeakTUBBE U PACTBOPH

Kucaora conssnas no 'OCT 3118 u pacrsop 1 : 50,

Kucnora azotnas no 'OCT 4461.

Kucnora ceprag no [[OCT 4204, pacteopul 1 : 1 u 1 :4.

Kucaora ¢ropucrosonopoanas no 'OCT 10484.

Harpus nepokcun.

2.3. IlpoBenenue anaausa

Hapecky Maccoit 2,0 r npn maccoBoii 10ac KpeMHus po 0,0% wnan
1,0 r npu MaccoBoi JoJie KpeMHHs cBhbiwe (,0% NDOMENialoT B CTaKaH

H3nanne odunnaabuoe [lepeneuaTka BOCnpemeHa

*
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BMecTUMOCTbID 200—300 cM® u npuauawT 50 cM® pacTBopa cepHOM
KucJaoThl 1 : 4.

Harpesaior 10 moJHOro pacTBOpeHHsS HaBECKH, OCTOPOXKHO IPHJIH-
BAIOT O CM°® 430THOU KHCJOTH MU BbIIapHBAIOT PACTBOP AO MapoB cep-
HOH KHCJIOTHI, KOTODBIM JAAIOT BBIAEISITBCA B TEUSHHE 5 MHH.

B caydae TpyAHOpacTBOpUMOro B KHCJOTax ¢eppoBaHAJHs HaBec-
Ky NOMEINAIOT B KEJEe3HBIM HJAM HHKeJeBhid THreJb H CMeUIHBAalT ¢
5—b6 r nepokcuaa HaTtpus. Coaep:KHMOe THIJI HArpeBajoT NPH Teu-
nepatype 300—400°C po crnekaHus npoObl, a 3aTeM CIJIABJASIOT NPH
teMmneparype 600—700°C B TeueHue 5—6 MHH. 3aTeM THTI€Jb C Iia-
BOM OXJIaXKJa0T, NOMeUlaloT B cTakKaH M3 (PpToponsaacrta BMECTHMOCTBIO
400—500 cm?, npuauBaior 80—100 cMm® BoAbLI U BHILIENAYKBAIOT TJIAB
0e3 HarpesaHuA.

[locse BhilIesaUMBaHUA MJaBa TUTENb HU3BJAEKAIOT, NPOTHPAIOT €ro
CTeHKH CTEKJASIHHOM MNaJJOYKOH C pPEe3HHOBBLIM HAKOHEYHHKOM H OIO-
JIJACKUBAIOT BOJOU. PacTBOp OCTOPOKHO NEPEHOCAT B CTeKJASHHBIH CTa-
KaH, B KOTOpOM Haxoaurcss 10 cm® pacrBopa cepHOH KHCJOTH 1:1, u
npuausawmT 30 cM® pacrBopa cepHo#l KucJoTH 1 : 1. PactBop BhIapu-
BAalOT JO MapoB CEPHOH KHUCJIAOTHI, KOTOPBIM NalOT BLIAEJASTHCS D MUH.

[Ipu nwob6om cnocobe passoXeHHS COAEepP:KUMOe CTaKaHa oXJaKIa-
I0T, OCTOPOXKHO npuauBaroT 10 cM® COJMSHOH KHUCJIOTBI, MPHJIHBAIOT
100—150 cM° TemjioN BOABI 4 HArpeBalwT A0 PAaCTBOPEHHS COJIEH.

KpemHHEeBYI0O KUCJIOTY OTOHABTPOBHIBAIOT HA (PUJILTD CPEAHEH TJIOT-
HOCTH ¢ HeBOJBIIHM KOJHYECTBOM 0€330JbHON QUIBTPOOYMAaxKHOH Mac-
cel. Ocagok npomeiBaroT 9—10 pas ropsiudM pacTBOPOM COJSTHOH KHC-
JOThl M 3areM 2—3 pa3sa ropsdeil Bogou. PuabTp ¢ 0cagkoMmM coxpa-
HAIOT.

DuabTpaT NepeHoCAT B CrakKaH, CHOBA BHIIapHBAIOT A0 NapoOB Cep-
HOM KHCJIOTHl M JOMOJIHUTEJNLHO BBIJAEJSAIOT KPEMHHEBYIO KHCJIOTY, Kak
YKa3aHo BbhIIe.

OUABTPE ¢ 0CAAKOM KPEMHHEBOH KHCJOTbH OOBeNHHAIOT, IOMElla-
0T B IIJIATUHOBBIA TUTeJb, BHICYWIHBAIOT, O30JAKT U NPOKAJUBAIOT B
TedeHHe 40 muH npu temnepatype 1000—1050 °C.

Ilocne oxnakaeHuss B THreJgb C OCaAKOM A00aBAAIOT TPH KaIlJiy
pacTBopa cepHoH KHCJOTH | : 1, BHIIapUBAIOT A0 YAaJeHHus I1apoB Cep-
HOH KHCJOTH M npoxkajupaier npu temneparype 1000—1050°C B Te-
yeHue 10 MHH.

Turesanb ¢ ocagkoM 0XJ1aXAalOT B 3KCHKATOpE, B3BEIIHBAIOT, 0CA/I0K
CMAuUBAaIOT HECKOJbKHMH KamjsgMH BOAbI, NpHOaBasioT 3—4 Kanjau
pacTBopa cepHOH KUCJOTEI 1:1, 0—6 cM® (PTOPUCTOBOLOPOAHOA KHC-
JIOTHl H BBHIIIADHBAIOT N0 YAAJIEHUS NAaPOB CEPHOU KHUCJIOTHI. 3aTEM TH-
rejib npokaJnausaioT npu Temnepatype 1000—1050°C B Teuenne 15—
20 MHH, OXJIaXXJAI0T B 3KCHKATOPE U CHOBA B3BEUIMBAIOT.
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24. O6paborTka pe3yJabTaToOB
2.4.1. Maccosyio poai0 xpemuus (X) B NpoueHTax BLIYHCJAIT MO

dopMmyae
Y | (m—my)—(m,—m,)]-0,4674 100, (1)

ni

rjie m; — macca THIJISL ¢ OCaZKoM JABYOKHCH KpeMHHs A0 o0paboTKu
QG TOPHCTOBOAOPOAHON KHCJIOTOH, T;
My — MacCa THIJIA ¢ OCTATKOM niocsae obpalorTki PToplicTOBOAO-
DOAHOH KHCJIOTOH, T
M3 — Macca THUTJAS ¢ 0CAAKOM KOHTPOJBHOro onnita g0 o0pabor-
KU PTCPUCTOBOJLOPOAHON KUCAOTOH, T;
M4 — Macca THIJSl C OCTATKOM KOHTDPOJBHOFO OiiblTa nocJdae o0-
PaboTKH MTOPHUCTOBCACPOAHON KUCAOTOHU, T,
0,4674 — Ko3(dULHEeHT nepecueTa ABYOKHCH KPEMHHS Ha KDEMHUH;
7 — MAacca HaBeCKH NpoOHI, T.
2.4.2. HOpMbI TOYHOCTH H HOPMATHBBI KOHTPOJS TOYHOCTH OINpeje-
Jeiilig MACCOBOW HOJH KpeMHud npuBejieHn B TabJ. 1.

Taoauyga 1

Honycs.aeMbie pacxoxIcHuA, %
) ]
[lorpem:- JABYX Cpe- pPe3y.JIhTaTOR
HOCTb Pe- | HuX Pe3dvib- ABYX Tpex na- aHaJaH3a
Maccopas poas xpemuus, %) svabra- TATOB aHa- napan- pajaielb- CTaHmapT-
TOB aHa- | JH3a, BbINGA- | JdedbHBIX HERIX Oil- HOor'O ofipas-
nusa, % REeHHEBIX B oinpene- pejeans- 1a OT aTTe-
pa3JHYHEBIX JeHHH HHU CTOBAHHOrO
VCAOBUAX 3HaueHud
Or 0,2 no 0,5 BkJIOU. 0,03 0,04 0,03 0,04 | 0,02
Cs. 056 » 1,0 » 0,04 0,05 0,04 0,05 0,03
» 1,0 » 20 > 0,06 0,07 0,06 0,07 0,04
» 20 » 40 > 0,09 0,11 0,09 0,11 0,06

3. ATOMHO-ABCOPBHHOHHDBIN METOA

3.1. CYmfHocTh MeToaa
MeTca oOCHOBAH Ha H3MCPEHHMH AaTOMHOU adcopOUHM KPeMHHA B

MJaMeHy 3aKUCh a30Ta — aleTudaeH npu AJUHE BOJHH 201,06 HM ¢ npea-
BAPHTCJABHLIM DAaCTBOPEHHEM HaBeCKU NPOOBLI B pacTBOope a30THOH KHC-
JIOTHI.

3.2. Annapartypa, peaKTHBB U PAacTBOP b

AtoMHO-a0COPOLMOHHBIH CIEKTPOMETP CO BCEMH TIPHHAAJEKHOC-
TAMH.

Kucaora azotrHasa no 'OCT 4461, pacteopur 1 : 1, 1 : 20.

Kucaora coasnas no 'OCT 3118, pactsoper 1:1 un 1:90.
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Kucaora cepnas no 'OCT 4204, pacteop 1: 1.

Kiicaora @ropuctoBopopoanas no FOCT 10484.

JKeaaTtuH, pactBop 5 r/amd.

) eneso (III) asornokucaoe 9-sogHoe no ['OCT 4111, pacrtsop,
coaep:xamuil 20 r/am® xkeqaesa: 144,3 r a30THOKHCJIOrO KeJje3a pacT-
popsioT B 000 cm® pacrtBopa a3oTHOH KucaoTel 1 :20, mepeHocar B
MEPHYIO KOJOY BMeCTUMOCThIO | AMS, H0auBajoT BOJOH 10 METKH H
nepeMellnBaloT.

®oHoBLIX pacTBop: o0 r KaJHUf-HATPHS VYIVIEKHCJAOTO PAaCTBOPSAIOT
B 150 cm® Boaw, pobaBasitor 50 c¢m® pacTtBopa a30THON Kucjotu 1 :1,
KHNATAT A0 yAaJeHHs YILJEeKHCJA0ro rasa. PacTBop oxJgaaxxaaior, nepe-
HOCAT B MEPHYI0 KOJOY BMecTHMOCTbIO 200 cm3, NOJHBAIOT IO METKH
BOJOHU H NepeMelInBalor.

Hatpusi ruapookucs nmo I'OCT 4328, pactBop 100 r/am3: xpaHsar
B IOcyJe H3 NMOJHITHJEHA.

Kauuii yraekdciaoiil — HaTpuil yraekucabiii no F'OCT 4332.

KpeMmuus apyokuch no I'OCT 9428,

Cranpgaptaplii  pacTBOp KpemHHsA: 2,1394 r ABYOKHCH KpeMHHS,
npeaBapHTe]bHO HpoKaJeHHOH Ipu TeMnepartype 950—1000°C u ox-
JAXXJIEHHOH B 3KCUKATOpe, NOMELIAIT B INVIATHHOBHIM THreJb, IPpHOAB-

JAIT 6 I KaJus-HAaTPHS YILJAEKUCJ0TO, MepeMeIllHBAOT H CIJABJSIOT
npu Temneparype 800—850°C B teyenne 30—40 mus.

Turenp oxJaaxpaawt, mias BuuenauusaotT B 200 cu?® ropsaueli Bo-
Jbl B CTaKaHe M3 (proponnaacra M npuaupalor 20 c¢cM® pacrBopa ruji-
DOKCHIA HATPHA.

PacTBop KDPEMHEKHCJOro HaTpUs (PUIALTPYIOT B MEpHYI KoJaly
sMecTuMocTblo 1 am®, GuaAbTp npomeiBaloT 5—6 pa3 ropsueil BOAOH
u orbOpacwiBaT. PacTtBop B KoJ0e OXJaxKJAaloT, A0JHBAIOT 10 METKH
BOJIOH], MEepeMelluBalT U NepeJauBaioT B NOCYAY M3 moaustuaeHa. Pac-
IBOP xpaHsaT He 6osaee 30 CcyTOK.

Has onpeneseHUuss MAaCCOBOM KOHUEHTPALHMM KPEMHUS B CTaKaH
BMecTHMOCTbIo 250 cm® momeniarotT ©0,0 ¢cM® cTaHXApTHOrO pacTBoOpa,
npuauBaioT 30 c¢cM?® pacTBOpa CepHOU KHCJOTH, HArpeBaloT A0 Bhije-
JleHUs ee napoB, a 3arem ewe 10—15 mun, n oxJgaxkpaamt. OCTOpoxK-
o npuausaioT 15 c¢m?® Boaw, 10 cM® pacreopa kejaTuHa, NepeMeliu-
patoT, npuaupaior 100 ¢cMm?® ropsyell BoAbl, CHOBA NMepeMeLIHBAIOT U ue-
pe3 & MUH 0CaJ0K KPEMHHEBOH KHUCJAOTH OT(UALTPOBLIBAT HA PUABLTP
cpefHeld MJOTHOCTH ¢ HeQOJbIIHM KOJHUECTBOM 0€330JbHOM (MUHJBTPO-
Oymaxkdod Mmaccel. Ocagox npombeiBawT 9—10 pa3 ropsiunm pacrBo-
POM COJIAHON KHCJOTHL 1 :90 H elle 2—3 pa3a ropsiued BOAOH.

PuiabTp ¢ 0CAAKOM NOMEIAKT B [JIATHHOBBIH THI€/b, BhiCYLIHBA-
10T U 030as10T. Ocanok npoknadusaloT npu tremneparype 1000—1050 °C
B TeyeHHe 1 uy, 0XJA2:XKAAI0T B 2KCHKaTOpe H B3BeHIHBAlOT. 3aTeM OcCa-
JOK CMAYHBAKT 2-—3 KaligMH BOJbIL, A00asasioT 3—4 Kaljad pacTBoO-
pa CEpHOH KHCAOTH, 09—/ CcM° (PTOPHCTOBOAODOJAHOH KUCJAOTH H OCTO-
NOXKHO BbINAPHBAIOT Jocvia. OCTAaTOK B THIVIEe MPOKAJHBAIOT NPU TeM-



FOCT 13217.4—90 C. 5

nepa:yvnce 1086—1050°C B TeyeHnue 15 MHH, OXJaXKAAIOT B 3KCHKATO-

pe H B3BCLIHBAIOT.
MaccoByio KOHUEHTpPAuuo CTaHAAPTHOIO pacTtBopa (C), BhIpaxKeH-
HYI0O B rpamMmax Ha KyOHUeCKHH CAaHTHMETD KPEMHHA, BLIYHCAAKT IO

hopmyJie

(m,—m . y—(m;—n,)j-0,4674
— [ ] 5?} )J : (2)

C

rae 50 — o6beM CTAaHAAPTHOrO pacTBopa, P3ATHIH .14 aHagausa, cMms.

3.3. [IpoBeiedue anasinsa

3.3.1. HaBecky npobu maccod 0,0 r noMelmlaoT B cTaKaH WJIH KOJ-
Oy BmectuMocTbio 100 cMm®, npuausawT 10 cM® pacrBopa a3oTHOH KuC-
Jothl 1 :1 u pactBopsior Oe3 Harpesanus. [locsae pacTtBopenus nobas-
JAIT 195 c¢M® BoAB ¥ KHIATAT N0 yIaJeHHs OKCHA0B a3oTa. PacTBop
QUALTPYIOT 4Cpes GUIALTP CpelHer NJAOTHOCTH B KOJOYy BMECTHMOCTBIO
100 cm®, OuAbBTp NPOMBIBAIGT HECKOJBKO pa3 ropsued Boaod. PHJb-
TpaT COXPAaHSIOT.

OuibTp ¢ 0CaAKOM NOMEWAIOT B NJATUHOBBIW THIeJb, BRICYLIHBAIOT,
O30JISIOT W NPOKaJduBawT IpH TeMunepatype 650—700°C po noJHoro
BLIrOpanus yrjaepoaa. OCraTok cnjaaBgsiioT ¢ | r kKaJjusi-HAaTpHA yrJe-
KucJsioro npu temnepatrype 800—850 °C B Tteuenue 10 MHH.

[lnaB BHILIEJAYHBAKT B ropsiued Boje, 100aBJASIOT NO KaljsaM MpH
nepeMelmdBaHHH pacTBOp a30THOH KHcJAoThL 1 :1 no ymanaenusa yrie-
KUCJAO0Tr0 rasza. PacTtBop oxaaxaaioT, 00beIHHAIOT ¢ OCHOBHHBIM (HUJBb-
TPATOM, NePEeHOCAT B MepHYI0 Koaby BMecTuMocTbio 100 cM3, moaH-
BAaOT A0 METKH BOJOH H IlepeMEelIHBaIoT.

3.3.2. AtomMuyio abcopOUHI0O KPeMHHS H3MepsilOT MapaJjeJbHO B
pacTBope KOHTPOJILHOTO ONBITa, pacTBope NpolOnl H pacTBopax AJsA IO-
CTPOEHUSI TPAaAVHPOBOUHOTO Tpa(puka npu JAjuHe BOJHB 201,06 HM B
JlaMeHHU 3aKHCh a30Ta-aleTHJeH.

3.3.3. Ilocsie BniyHTaHHA 3HAaueHUA aTOMHOHU abcopbuuu pacrTBopa
KOHTPOJIbHOTO ONbiTa H3 3HAYEHHSA aTOMHOU abcopObuuu pacrBopa npo-
Obl HAXOAAT Maccy KPeMHHUS IO TPalyHPOBOYHOMY rpaHKy.

Tabuauwa 2

M Macca kpeMHHS B aTOMH- O61eM CTAHNAPTHOTO
accoBas J0Ns KpeMHuA, % 3SHPYEMOM pacTBope, MT pacTsopa, cMm?
Or 0,2 no | BgaWOU, | 1—5 1—5

Cg. 1 » 2 » 5—10 5—10

» 2 » 4  » r 10—20 10—20
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3.3.4. JIlnd mocTpoeHHd rpaAyHPOBOYHOro rpapuka B KoJOLI BMe-
ctumocTtbio No 100 ¢m°, noMelarT cTaHAapTHBHIH PACTBODP KPEMHHSA
B COOTBeTCTBHH ¢ TalJ. 2. B oaHY H3 KOO CTaHAAPTHLIA pPAacTBOp He
noGaBasiioT; Bo Bce Koabm goGasasiior no 10 cm® pacrtBopa HHTpara
xKemae3a, 5 cMm?® (poHOBoro pacrsopa, 15 cm® pacTBOpa a30THOH KHCJO-
Tl 1:1, AOJMHBAXOT BOAOH OO0 METKM H [EepeMeLIHBaloT,

[ pagiyupOBOUHBIH TpaHK CTPOAT MO pe3yabTarTam, IOJY4eHHBIM
nocje BbIYHTAHUA 3HaueHUdA abcoplOuuu pacTBopa, HE coaepkatiero
CTAHAADPTHBIH DPACTBOD KpeMHHs, M3 3HaYeHUU aOcopOUUH pacTBOPOB,
CoAepKaUiuX CTAaHAAPTHBHIK PAaCTBODP, U COOTBETCTBYIOIIHUM MM MaccaM
KDEMHHS.

3.4. ObpaboTKa pe3yJdbTaToOBR

3.4.1. Maccosyw nojwo KpeMHHsA (X} B NPOUEHTAX BBIYHCASAIOT IO

dopmyJie

X=-—"5_.100, (3)

TAe Ms — Macca KpPeMHHs B pacTBoOpe MnpoObl, HAUJLEeHHAst MO IrpaavHu-
DOBOYHOMY TrpadHuky, r;
 — Macca HaBeCKH NpoOhl, T.
3.4,2. HopMbl TOYHOCTH H HODMATHUBHI KOHTPOJA TOYHOCTH ompeje-

JEHHS MacCcoOBOU JOJH KpeMHHS NpUBedeHbl B Ta0JI. |.
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