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MATEPHAJIbI U U3JIEJINA
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MeToasl onpeneneHus ABYOKMCH KPpeMHHS 13997.3—84

Zirconium containing refractory materials and products.
Methods for determination of silicon dioxide

MKC 81.080
OKCTY 1509

Marta seenenng 01.07.85

Hacrosammit ctaHgapT yCTaHABAMBACT METOIBI OIPEACICHUS JIBYOKHMCH KPEMHHUS B MaTepHaaax U
U3JCIUAX OTHEYVIMOPHBIX LHUPKOHUHUCOACPXKAIIUX.: TPABUMETPHUYCCKUN COJAHOKHUCIBIM € TOCACOVIOIIUM
(bOTOMETPUPOBAHHUEM B PACTBOPE KPECMHHUEBOM KUCIOTHL (IIPU MACCOBOM I0JE IBYOKHCH KpPeMHHA OT 2,0
10 70 %) nnast orHeyNMOpHBIX MAaTEPUAJIOB U U3IEJIUHU ¢ MACCOBOM JOeH IBYOKUCH HMPKOHUS 10 65 % (Kpome
0anaeACUTOBBIX ); THPPECPCHUHANBHBIN POTOMETPUUYECCKUNA METOI — (ITPU MACCOBOM JOAE IBYOKUCH KPEM-
HusA oT 20 1o 40 %); npsamoit HGOTOMEeTpUUECKHIT METO OMNpeaeaeHUS IBYOKHCH KPEMHUSI B OTHEYIopax
Oanae/IEUuTOBBIX U HA OCHOBE ABYOKHMCH LHUPKOHHUA (IIPH MACCOBOM IOJE ABYOKHUCH KpeMHUA OT 0,2 10
5,0 %).

Crangapt cootBeTCcTBYeT CT CHOB 4425—83 B 4aCTH ONpeacacHUI IBYOKUCU KPEMHUS IPAaBUMETPH -
YeCKUM METOOOM.

(U3menennas peaakumsa, U3m. Ne 1).

1. OBIIIME TPEBOBAHUA

1.1. O60mume TpedoBanud K MeTogaM aHanausa — mo I'OCT 13997.0.

2. TPABUMETPUYECKHNIT METOJI OIIPEJAEJIEHUSA JIBYOKUCHU KPEMHUS

(B OTHEYNOPHBIX MATEPHAIAX U H3JEIMSIX ¢ MACCOBOM 110JIeH NBYOKHCH IMPKOHHS 10 65 %,
Kpome 0a//1e/IeHTOBDIX)

2.1. CymocTh MeTOA

MeTon OCHOBAH HA PA3IOKEHUU IMPOOBLI CIUIABJICHUEM CO CMECHIO OE3BOMHBIX VYIJIEKUCIOIO |
TeTPAOOPHOKHUCIAOTO HATpUs, O0€3BOXMBAHUM KPEMHHEBON KHMCIOTBI B COJMIHOKUCION cpene. B ocamke
MOCaAe OOPadOTKU €ro PTOPHUCTOBOJOPOIHOM KHUCIIOTOM IBYOKHUCH KPEMHUA OMPEACIIIOT IPABUMETPHYEC-
KHUM METOJOM, OCTABIIYIOCH B (PUIBTPATE ABYOKUCH KPEMHUS ONPEACIAIOT (POTOMETPUUCCKUM METOOOM.

2.2. Ammapartypa, peaKkTHBbI U PACTBOPbDI

Ileub mydenbHadga ¢ HarpesoMm 10 1000—1100 °C.

Turmu mmatuHoBele o 'OCT 6563, Ne 100—7 wam 100—9.

DorosznexTpokanopumMetp Tuna KPOK-2 wnu apyrue, odecrieunBaioniue TpedyeMyio TOUHOCTh HU3MeE-
pPEHMUA.

Hatpuit yraekucabsiii no I'OCT 83.

Harpuit terpabopHOKMCABIA 10-Bogubiii mo T'OCT 4199 HarpeBaloT B INIATHHOBOM YAalIKEe HA
tekTpuueckoi wmTtke npu 360—380 °C mo ymaneHUs KpUCTA/IM3aLIMOHHON BOJHL.

N3aanne o(PpHUIIHAIBHOE IlepeneuaTka Bocnpemena

*
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I'OCT 13997.3—84 C. 2

CMecCh U CIVIABJICHUS: HATPUH VIJICKUCIIBIA U TETPAOOPHOKHUCBIN CMEILIUBAIOT B COOTHOLICHUHN
I1:1wmm?2: 1.

Kwucnora congnag mo 'OCT 3118 u paszdasnenHas 1 : 1 u 1 : 5.

Cepeopo asorHokucioe mo 'OCT 1277, pactBop ¢ MaccoBoi moneit 1 %.

Kucnora cepnag mo 'OCT 4204, paszdbasneHHas 1 : 4 U pacTBOp MOJMSIPHOM KOHLECHTPALIUU CEPHOM
KUCTOTBI, paBHoi 0,125 Monb/om>.

Kucnora dropucrosonopontaa mo 'OCT 10484, pactBop ¢ MaccoBoii noineii 38—40 %.

Kucnora ykcycHast no I'OCT 61, paszbasnenHas 1 : 1.

Kucnora ackopOnHoOBa4.

Kucnora sunHaga o 1'OCT 5817.

CMech BOCCTaHOBUTEAbHAA: J,0 T TMMOHHOM WK 15,0 r BMUHHON KUCIOTHL U 1,0 T aCKOpOMHOBOM
KHUCJIOTHI pacTBOPSIOT Ha xonoae B 100 cm? Boabl. PacTBOp mpuUroneH B TeueHue 4—35 CyT.

Kucnora mumonHast mo 'OCT 3652.

AMMoHu MoauOaeHOBOKMUCAbI mo T'OCT 3765, x. 4., pactBOp ¢ MaccoBoM goneir 5 %; 50 r
MOJIMOIEHOBOKHUCIOTO aMMOHMS pacTBOpsioT B 500—600 cM? BOObI MpM HATPEBAHUM, HE JOBOAS IO
kuneHust. [TosmydyeHHBII pacTBOP GUABTPYIOT Yepe3 DUILTP «CUHSA JeHTa», TpubasmstioT 100 cM? yKeycHOb
kucaoTel (1: 1) u gosomar no 1000 cm>. Ecim mocae npubaBieHUS YKCYCHON KHMCIOTBI PACTBOP CTAHET
MYTHBIM, €lI¢ pa3 (PUABTPYIOT. PAaCTBOP XpaHIT B COCYAE U3 TEMHOIO CTEKJIA, MPUTOACH B TCUCHUE OOHOM
HEICIIN.

Crupt >TUI0BBIN peKTH(PUKOBAHHBIN TexHUUYecKuil mo ['OCT 18300.

Kuciaora kpemHueBad BogHada no I'OCT 4214, x. u.

Hatpusa ruapooxkuces mo 'OCT 4328, x. 4.

CTaHgapTHBIC paCTBOPHI ABYOKHUCHU KpeMHU: (),25 T KPpEMHHEBOM KUCJIOTHI, MPEABAPUTECIIBHO MPOKA-
JeHHOM B TeueHue | u nipu (1100 £ 20) "C, cruraBagiioT B INIATHHOBOM THIJIEC € ) T CMECH 1M CIUIABJICHUA.

CriaB pacTBOPAIOT B MOMMAITHICHOBOM cocyne B 300 cM? Bombl ¢ gob6asneHreM 20 T THAPOKCUIA HATPUA.
[MTocne OXIaXACHUS PACTBOP MEPEBOIAT B MEPHYIO KOJIOY BMECTUMOCTBIO 500 ¢M>, OBOIAT BOLOM 10 METKH,
nepeMernuBaloT. PacTBop XpaHAT B MMOJHUSTUICHOBOM COCYIE (pacTBOpP A).

CTaHgapTHBIN pacTBOp A ¢ MacCoBOil KOHUeHTpauuei npyokucu kpemaus 0,0005 r/cms.

['panyupOBOYHBLI CTAHAAPTHBIA pacTBOp; 20 CM> CTAHZAPTHOIrO pacTBOpa A pa30aBisiOT B MEPHOM
KoIOe BMECTUMOCTBIO 250 CM>, MPUMEHSIIOT PACTBOP B JEHb MPUTrOTOBACHUA (pacTBop B).

I'panyupoOBOUHBIA CTAaHIAPTHBIM pacTBOp b ¢ MacCOBONM KOHLEHTpAUMEH ABYOKHMCH KpPEMHHA
0,00004 r/cm3.

(U3menennaa pegakmys, M3m. Ne 1).

2.3. IIpoBenenue anaam3sa

2.3.1. BpioesieHHEe OCHOBHOI'O KOJIMUECTBA IBYOKUCH KPEMHUA

Hasecky maccort 1,0 r cMemmBaloT B IDIATUHOBOM TUIIE ¢ 10—12 T cMecH miad CIUIABICHUA,
cIu1aBasiioT B MydeabHoi eun npu (1100 = 20) °C B Teuenune 60—90 muH. Pa3znoxkeHune aBiasieTCS MOJMHbBIM,

€CJIM PACIVIAB Iepea 3aCTBIBAHUEM IMOJHOCTHIO TIPO3PAUYHBIN.

CrmiaB B tuie oxaaxaaroT 10 100 °C. Turenb ¢ OCTBIBIIMM CIDIABOM IMOMEILAKT B CTAKAH BMECTH-
mocTbio 300—400 cm>, octopoxHo nobasmsior 100 cm® comsnoit kucaotel (1 : 1), HAKPBIBAIOT CTAKAH
4acOBBIM CTECKIOM. T1ocae pacTBOpEeHU CIUIABA TUTE/Ib U ITOKPOBHOE CTEKIIO TIIATEABHO OOMBIBAIOT rOPAYEH
BOJOI U3 MPOMBIBUIKH, T00ABISIOT 20—25 CM3> STWJIOBOTO CIUPTA, OCTOPOXHO BHIMAPUBAIOT PACTBOP 1O
BJIAXXHBIX coyieii. Tloce oxmaXaeHus mo0aBiasioT 15 ¢M° 3TUIOBOrO CNUPTA M BHIMAPUBAIOT AOCYXa HA
BOJAHOM OaHeE.

CyXOH OCTAaTOK CMAaUYMBAIOT COJIIHOM KUCJIOTOM M BBIMAPHUBAIOT Jocyxa. Ilocae oxmaXxaeHusd K OCTaTKy
100aBasioT 20 ¢M> COMSHON KUCHOTHI M mociae 5—7 mMuH — 100 ¢M’ ropstyeii BOOBI, HATPEBAIOT IO
PACTBOPEHUS COJIEH U (DUIBTPYIOT Uyepe3 GUIBTP «CUHSS JICHTA» B MEPHYIO KOJIOY BMECTUMOCTBIO 500 cM>.

OcagoK Ha (PUABTPE MPOMBIBAIOT TOPSAYHUM PACTBOPOM COMSIHOM KUCIIOTHI (1 : 5), 3aTeM ropssyeit BOAOM
OO0 OTPULIATESIBHOM PEAaKLIMM HA MOHBI XJIOpAa B MPOMBIBHOM BOIE (PEakKLUs ¢ PaCTBOPOM A30THOKHCIIOTO
cepeodpa).

DWIBTP ¢ 0CAIKOM MOMEIIAIOT B IVIATUHOBBLIN TUTECb, OCTOPOKHO BBICYIHHUBAIOT, PUIIBTP O30JISAIOT
U MPOKAUIUBAIOT OCATOK B MY(PEIBHON SJICKTPUUYECCKOM ey B TeueHue 30 muH npu (1100 £ 20) °C.
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C. 3TOCT 13997.3—84

Ilocne oxyaxKaeHUA B SKCHKATOPE TUIES/Ib ¢ OCAAKOM B3BCUIMBAIOT M IMOBTOPSIOT MIPOKAJIUBAHUE IO
10 MMH 00 JOCTUZKEHUS MOCTOSTHHOU MACCHI.

JUTS TOAYYEHUSI YUCTOM IBYOKMCHU KPEMHHUS K MPOKAJEHHOMY OCAAKy MPWIMBAIOT 1 CMS CepHOI
kuciaoTel (1:4) u 5 cM® GTOPUCTOBOIOPOAHON KHUCAOTHL. COAepXUMOE TUIIS BBIMAPUBAIOT AOCYXAa HA
3aKPBITON PAEKTPOIUIUTKE, HE HOBOIS 10 KUMCHUs. [Tocae oxaaxaeHus 100aBasiorT 5 ¢cM> (hTOPUCTOBOLO-
POOIHOM KHUCJIOTBHL U BBIMIAPUBAIOT J0CyXa. /I MOJMHOrO yaajJIeHUd CEPHOM KHMCJIOTHI THUIEAb ¢ OCTATKOM
npokamuBaroT npu (1100 +£20) °C B TeueHme 15 MuH M B3BemmwmBawT. IlpokammBaior eue 10 MHH 10

IMOCTOAHHOM MAaCChI, OXJIAXKIAIOT B SKCUKATOPE U B3BCUIUBAIOT.

OCTaTOK B THUIJIE CIUIABILIOT ¢ 2 I' CMECH 1A CIUIaBjacHU. CIUIaB MOCAE OXAAXKICHUSA PACTBOPSIOT B
10 cMm? constHoi kucaoTsl (1 : 1) ¥ MPUCOEAUHSIOT €r0 K PACTBOPY B MEPHOI KOI0E BMECTUMOCTBIO 500 cM>.
OO0beAMHEHHBII PAaCTBOP JOAUBAIOT BOLOM 10 500 cM>, MepeMEeIMBAOT U COXPAHSIOT IS AATBHEHIINX
onpeaeyacHum (pacteop 1).

2.3.2. OnpenesneHUEe IBYOKUCHU KPEMHHUS, OCTAaBUICHCS B pacTBOpe, (POTOMETPUUECCKUM METOIOM

10 cM> pactBopa 1 (m. 2.3.1) MOMEIIAIOT B MEPHYIO KOOy BMecTUMOCTBIO 100 cM>, mpuOaBagior
50 cm3 0,125 Moab/aM> pacTBOpa CEpHOI KMCAOTHI, 10 cM> pacTBOpa MOMMOAEHOBOKUCIOTO AMMOHUS H
OCTaBISIOT HA 20 MUH. 3aTeM I00aBISIOT 5 CM° BOCCTAHOBUTEALHONM CMECH, TOAUBAIOT 10 METKH BOJIOIN,
nepeMelnmBalT. dYepes 15 MHUH M3MEPSIOT ONTHUUYECCKYIO IUIOTHOCTH PACTBOPA HA (POTOKOJIOPHUMETPE C
KpacHbIM CBeTOMMILTPOM (00sacThb cBeTomnponyckaHusg 630—750 HM). PacTBOpoM cCpaBHEHHUS CAOYXMT
PAcTBOP KOHTPOJBHOIO OMbBITA, COOCPKAIINKN BCE MPUMECHSIEMBIE PEAKTHUBBI B COOTBETCTBYIOIINX KOJIHUYE-
CTBAaX.

Maccy IBYOKHUCH KpeMHHS B TpaMMAaX HAXOAAT MO TPAgyUPOBOYHOMY IpadUKYy.

2.3.3. IlocTpoeHue rpanyupOBOYHOrO rpaduka

B MepHBIE KOAOB BMECTUMOCTBIO 1O 100 ¢M> 610peTKOIl OTMEPUBAIOT ATUKBOTHBIE YACTU TPALYUPO-
BOYHOTrO pacTBopa AByokucH kpemuust: 1,0; 2,0; 3,0; 4,0; 5,0 cm’. TMpubasnsior coorBeTcTBeHHO 4,0; 3,0;
2,0; 1,0 cM> Bomel. B xaxayio kondy npuwmsaioT nmo 50 cm? 0,125 Moab/aM> pacTBOpa CEPHOM KUCIOTHI U
najiee MmMOCTYIAKT, KaK YKa3aHo B 1. 2.3.2.

[1o HAWAEHHBIM 3HAYCHHUAM ONTUUYECKUX IUIOTHOCTEH M COOTBETCTBYIOLLMM MM MACCaM JABYOKHUCH
KPEMHHUS B IPaMMax CTPOAT IPadyupOBOYHBIN IpadHK.

(U3menennaa pesakmys, U3m. Ne 1).

2.4. O0padoTKa pe3ybTATOB

2.4.1. MaccoByro om0 IBYOKUCH KPeMHHUA (X) B IMPOLICHTAX BBIUUCIAIOT MO (POPMYIIE

m1+m2

X = 100,

m

roe m; — Macca IBYyOKUCH KPEMHMH, ONpeaeieHHas mo m. 2.3.1, r;
m, — Macca IByOKUCH KPEMHUH, OTNpeAcaeHHAada mo m. 2.3.2, T;
m — MAacca HABECKM, T.

Maccy IByOKUCH KpEMHUA (#11) B TpaMMax, OMNPEACTCHHYIO MO M. 2.3.1, BBIYUCALIOT N0 HOpMyJIe
my = M3y — Hy,

rae m; — Macca TUIIA ¢ MPOKAJIEHHBIM OCAAKOM 0 00padOTKH pacTBOPOM (PTOPUCTOBOAOPOAHOM KUCIIO-
ThI, T;
my4 — MAcCa TMIJIA ¢ OCTAaTKOM MOCe 00pabOTKU pacTBOPOM (HTOPUCTOBOAOPOIAHON KUCIIOTHI, T.
Maccy aByokKuCH KpeMHUA (#115) B TpaMMax, OIPEACTICHHYIO MO M. 2.3.2, BBIYUCIAIOT IO HOpMYyJIe

ms -V
Vi

mz—

roe ms — Macca IBYOKUCH KPEMHHUA, HAWICHHAd 110 TpaayupoOBOYHOMY IpaduKy, T;
V' — 00beM UCXOTHOro pacTBopa 1, cMm>;
Vi — 0o0beM alTMKBOTHOM YaCTH MCXOMLHOrO pacTteopa I, CM>.

2.4.2. AOCOMIOTHBIC AJOMYCKAEMBIC PACXOXACHUA PE3YABTATOB MAPA/UICIbHBIX OIPCACACHUHN TIPH J0-
BEPUTCIABHON BEPOATHOCTU P = 0,95 He DOJKHBI MpeBBIIATh 3HAYCHUHN, MMPUBCACHHBIX B Ta0i. 1.
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I'OCT 13997.3—84 C. 4

Taonmima 1

MaccoBasi 10 TBYOKWCH KpeMHUS, % ABCOTIOTHOE JTOMYCKAEMOe pacxoxneHue, %
o 10 Bxmou. (0,2
Ce. 10 o 30  » 0,3
» 30 » 60 » (0,4
» 60 (0.6

3. TM®O®EPEHIIMAJIBHBIN ®OTOMETPUYECKNU METO]/]

3.1. Cymnocth MeTOAA

MeTon, OCHOBAH HAa pa3jIOXKEHHUHM IIPOOBI LICJIOYHBLIM IUIABACHHUEM, IIEPEBEIACHUEM KPEMHUECBOM
KHUCJIOTHL B KEAThIH KPEMHEMOJIMOACHOBBIM KOMILICKC € IMOCACAYIOIIUM BOCCTAHOBIACHUEM €r0 10 CHUHETO
U U3MEPECHUH ONTHYECCKON TIJIOTHOCTH PACTBOPOB TUPPECPECHUMATIBHBIM METOOOM.

3.2. AnmapaTtypa, peaKkTMBbI H PACTBOPDI

Hatpuit yriaekucasii mo I'OCT &3.

Hatpumnnt TerpadopHokucawsiii 10-BogHeii mo IT'OCT 4199 wHarpeBaloT B IUIATHHOBOM YAallIKEe HA
1eKTpuuecKon mamTke npu 360—380 °C no yoaneHus1 KpUCTA/UIM3aLlMOHHON BOJIBI.

Kanuit yriaekucasit mo 'OCT 4221.

CMeCh 1A CIUIABJICHUS, COCTOLIIAY U3 YIJICKHUCAOrO HATPHA, VIJICKHUCAOTO KaJud U O€3BOAHOIO
TeTPAOOPHOKHUCIIOrO HATpHUA B cooTHOmIeHuu 1 : 1 : 1.

CMech I CIUIABJICHUS: HATPUH VIJIEKUCIBIA U TETPAOOPHOKHMCABIM CMEIIHMBAIOT B COOTHOLIC-
HUu 2 . 1.

CMeCh BOCCTAHOBUTEIBbHAA: 15 © BUHHOM KHUCAOTHL U 1,0 © aCKOpOMHOBOM KUCIIOTHI PACTBOPAIOT HA
xonone B 100 cm® Bombl. PacTBOp mpuUroaeH B TeueHue 4—35 Cyr.

Kucnota comanasga mo 'OCT 3118 u pazdasiaeHHas 1 : 3.

CraHgapTHBI pacTBOP IBYOKUCH KPEMHHUS TOTOBIAT ¢ MCIOJIb30BAHUEM CTAHIAPTHOrO 00pasla Win
CTAHJAPTHOIO pacTBoOpa A, NMPUTOTOBICHHOIO MO M. 2.2.

'pagyMpOBOYHBII CTAHAAPTHBI PACcTBOP: 25 CM°> CTAHAAPTHOTO PacTBOpa A pa30aBisiOT B MEPHOI
KonOe BMECTUMOCTBIO 250 ¢cM’ ¢ mobasieHueM 15 CM° CONSMHONM KMCIOTHI, MPUMEHSIOT PACTBOP B ACHB

MPUIrOTOBJICHUA (pacTBOp b).
I'panyupoBOYHBIM pacTBOp b (CTaHODAPTHBIM) ¢ MAaCCOBOH KOHLCHTpALUMEH IBYOKHUCH KPEMHMUS

0,00005 1/mm°.
Maccy HaBeCKM CTaHZAPTHOrO 00pasua LMPKOHOBOrO TWMNA () B rpaMMax Ha | AM?> CTaHZApTHOrO
pacTBOpa ¢ MAacCOBOI KOHUeHTpauueil asyokucu kpemuus 0,00005 r/cM? BBMUCTSIOT TI0 (hOpMYyJIe

0,00005 - 1000 - 100
— . j

'

rne C — arrecTOBaHHOE 3HAUeHUEe MACCOBOH JOJIM JBYOKHUCH KPEMHHS B CTAHIAPTHOM oOpa3sue, %.

HaBecky cTaHmapTHOro o0pasua Maccoi, BBIYMUCIACHHOM IO (PpOpMyJE, CMEIIMBAIOT B IUVTATUHOBOM
TUIJIE ¢ 3—4 T CMECU IS CIUIABJICHUA W CIUIABIAOT B TeuyeHUue 10—20 MUH B MyQeabHOH IEeUYHu IpU
1000—1100 °C po nmoaydyeHHUA COBEPILICHHO MPO3pavYHOro paciviaBa. Pacmias pacnpeacsiioT TOHKUM CIIOEM
MO CTEHKAM THIJIA, Bpallasd €ro npyv MOMOILUM LIMUIILOB.

Tureap CO CIUIABOM MOCJIE OCTBIBAHUS NMOMEHIAIOT B CTAKAH, B KOTOPBIM NMPEIABAPHUTEIABHO HAJIUTA
cMech 200 cM? pacTBopa constHoi kucaotsl (1 : 3) u 40 cm? 0,05 mons/oM> pacTBopa TpwioHa B, Harperad
00 KUMeHUs. PacTBOPAIOT MpHU HArpeBaHUU O€3 KUITSTYCHUS 1O MOJHOrO pacTBOpeHUs crwiaBa. IlomydeHHBIN
MPO3pPayHbIii PACTBOP CPa3y Xe MEPEBOAAT B MEPHYIO KO0y BMecTUMOCTBIO 1000 cM3, 1OBOOAT 1O METKH
BOIOM M MEPEMEUIMBAIOT, XPAHAT B MOJIUSTUICHOBOM COCVIIE.

CTaHgapTHBII pacTBOP ¢ MAaCcCOBOWM KOHLEHTpaumei apyokucu kpemuus 00,0005 r/cm?>.

Conb nuHaTpueBad STuicHIHaAaMUH-N, N, N, N’ -TteTpayKCyCHOM KUCIOTHI, 2-BOAHAA (TPpUIOH b) mo
T'OCT 10652, pacTBOp MOJSIPHON KOHLIEHTPALMK >KBUBajeHTa TpwioHa b, pasHoit 0,05 Moab/om>.

OcTajIbHbIC PEAKTUBLI, PACTBOPHI U armaparypa — 1o 1. 2.2.

(A3menennasa peaakumsa, M3m, Ne 1),

3.3. IIpoBenenue anaam3sa

3.3.1. Hasecky matepuana Maccou 0,1 r CriaBiasgioT B INIAaTUHOBOM THIJIE ¢ 3—4 T ¢CMeCH B My(eJlb-
HOM ey npu 950—1000 "C B TreueHue 15—20 MuH. CrjiaB pacnpeaciasior MO CTCHKAM THUTJIA, BPallas ero
IMNUAMA. OCTBIBILIMM THUIEIb CO CIUIABOM OIYCKAIOT B CTAaKaH, B KOTOPBLIM IMPEABAPUTECIBHO HAJIWUTA
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C. 5TOCT 13997.3—84

Harpetad a0 kumneHus cmech 100 cM® comsHoit kucmotel (1:3) m 20 cM? pactBopa TpwioHa b
0,05 MOAB/IM>, OCTABJISIOT 4O TOJMHOTO PACTBOPEHMS CILIABA.

[TonyyeHHBII MTPO3PAYHBII PACTBOP CPa3y X€ MEPEBOAIT B MEPHYIO KOJIOY BMECTUMOCTBIO 500 cMm3,
TOBOIAT 4O METKU BOIOU U TIHATEJIBHO MEPEMEIIUBAIOT.

JUnsg ompeneneHUs COACPXAHUSI NBYOKHMCHM KPEMHHMS B MEPHYIO KO0y BMecTMMocThiO 100 cMm’
OTOMPAIOT ATMKBOTHYIO 4acTh pacTBopa, paBHyo 10 cm?>, mpuwmmsaior 50 ¢cM> pacTBOpa CEpHOI KUCIOTHI
0,125 mons/nM3; 10 cm3 pacTBopa MonIMOIaTa aMMOHMS C MAacCOBOW moieil 5 %, mepeMelMBalT M
OCTaBISAIOT HA 15—2(0) MUH, 3aTeM TIPWIMBAIOT 5 CM> BOCCTAHOBHUTEIBHON CMECHU, TIEPEMEIIMBAIOT, IO~
BalOT BOJOM JO METKH, CHOBA IIEPEMELIUBAIOT H yepe3 30 MHH HU3MEPAIOT ONTHUYECKYIO IDIOTHOCTL CUHETO
KPEMHEMOJIMOJICHOBOIO KOMIUIEKCA HA (POTOKOJOPUMETPE ¢ KPACHBIM CBETOPHUIBTPOM (00IACTh CBETOMPO-
nyckaHust 600—750 HM) B KI0BeTe ¢ TOMUIMHOM ¢ynod 10 MM.

B kauecTBe pacTBOpa CpaBHEHUA UCITOJIB3YIOT PACTBOP KPEMHEMOIUOACHOBOTO KOMIDIEKCA, MOJIYYCH -
HBII B YCJOBUSX MPOBEACHUS aHAJIM3A U3 8§ CM> CTAHAAPTHOTO PacTBOPa ABYOKMCU KPEMHUS MPH MACCOBOT
none ero ot 20 no 40 %.

Maccy IBYOKHCH KPpEMHHSA B TpaMMaxX HAXOAAT IO IPagyUpPOBOYHOMY rpadHKYy.

3.3.2. IlocTpoeHue rpagyupoOBOYHOroO rpaduka

B MepHble KOMOBI BMECTUMOCTBIO 100 cM° OTOMPAIOT AAMKBOTHBIE YACTH CTAHAAPTHOTO PAcTBOPA
nByokucH kpemuust: 8,0; 9,0; 10,0; 11,0; 12,0; 13,0; 14,0; 15,0; 16,0 cm3, uto coorercTByeT 0,00040;
0,00045; 0,00050; 0,00055; 0,00060; 0,00065; 0,00070; 0,00075; 0,00080 r nByokucu kpeMuus. IIpudasnsaior
cooTBeTcTBEHHO 8,0; 7,0; 6.0; 5,0; 4,0; 3,0; 2,0; 1,0 c™? Boapl. lanee onpeaeacHue NpoBOmAT mo m. 3.3.1,
HUCIIOJB3YS B KAaUeCTBE pacTBOpa CpaBHEHUS pacTBOp, coaepxamuit ,00040 r ABYOKHMCH KpeMHUS.

Ilo HaMAECHHBIM CpPEeOAHUM APUPMETHUYCCKUM 3HAYCHUAM ONTHYCCKOM IUIOTHOCTH M3 TPEX CEepUuM
OMNBITOB U COOTBETCTBYIOILIHUM UM MAacCaM ABYOKHUCH KPEMHHUS B TPpaMMax CTPOAT TPaLyupPOBOUYHBIN rpad UK.

(U3menennaa pegakmys, M3m. Ne 1).

3.4. O0padoTKa pe3ybTATOB

3.4.1. MaccoByio D00 IBYyOKMCH KPEMHHUA (X{) B MPOLIEHTAX BBIYUCILIOT MO (hopmye

m - 500 - 100
V‘ ml

Xj =

>

roe m — MAcca IBYOKUCH KPEMHUS, HAWIEHHAS TI0 TPALyUPOBOYHOMY rpaduKy, T;
500 — UCXOmHBII 0OBbEM PacTBOPA, CM>;
V' — 00beM aIMKBOTHOM YaCTH PacTBOPa, CM->;
M; — Macca HaBeCKH, T.

3.4.2. HopMBbl TOUHOCTH U HOPMATUBBI KOHTPOJII TOYHOCTH U3MEPCHUN MAaCCOBOM JOJM IBYOKHUCHU
KPEMHUS MIPUBECICHBI B TA0A. 1a.
Tadonumoma la

MacCOBast OIS ABYOKHCH \ o JlonyckaeMoe pacxoxacHue, %
KpeMHUA, % ’

d. d, O
Or 0,2 mo 0,5 BKIIOU. (0,05 0,06 0,05 (0,03
Ce. 0,5 » 1,0 » 0,07 (0,03 0,07 0,04
» 1,0 » 2 » (0,09 0,12 0,10 0,06
» 2 » 5 » 0,15 0,19 0,15 0,10
» Y » 10 » (0,21 0,26 (0,22 0,14
» 10 » 20 » 0,3 0,4 0,3 0,2
» 20 » 30 » 0,5 0,6 0,5 0,3
» O » 70 » (,7 (0,8 (,7 (0,4

(A3menennasa pesakuusa, M3m. Ne 1).

4, IPAMOU ®OTOMETPUYECKNU METO/I

4.1. CymmnocTs MeTOAA

MeToa OCHOBAaH Ha Pa3IOXECHUHU MPOOBI CIUIABJICHUEM CO CMECHIO O€3BOOHBIX YIJICKHUCIOIO HATPUS,
VIJICKUCIOTO Kaaud U TeTpadOpHOKUCIHOro Harpud (1:1: 1), nepeBeacHUEM KPEeMHHMEBOM KUCIOTHI B
KEATHIA KPEMHEMOJIUOICHOBBIN KOMIUIEKC ¢ MOCACAYIOIIUM BOCCTAHOBIACHUEM €ro 10 CHHETO U (POTOMET-
pUUECKOM M3MEPEHUH ONTHUYECKOMN TUIOTHOCTH PacTBOpPOB B oOnactu ceetonponyckanus 600—750 HM.
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4.2. Anmapartypa, peaKTMBbI H PACTBOPDI
ITpuMmeHsgeMasa annmapaTtypa, peaKTUBBI M paCTBOPLI IO M. 3.2.

CranmapTHBII pacTBOP ABYOKUCH KPEMHHSA TOTOBAT, UCIIOAB3YS CTAHIAPTHBIN 00pa3el] HTUPKOHOBOIO
TUIIA WIU O II. 3.2.

JInd mpUroToOBACHHUA CTAHAAPTHOTO PACTBOPA IBYOKHMCHU KPEMHHMSA HABECKY CTAHIAPTHOIO O0Opasua
LIUPKOHOBOI'O THUIIA, PACCUYUTAHHYIO MO (POpMyae, CMEIIMBAIOT B IVIATHHOBOM THUIJIE ¢ 3—4 T CMECH I
CIUIABJICHUS M CIIAB/0oT B MydeabHOH ey npu 1000—1100 °C B TeyeHmne 15—20 MUH 10 MOJSyYECHUS]
MPO3PadyHoOro paciuiaBa. Pacras pacnpeneissioT TOHKUM CIOEM MO CTCHKAM THIJIS MPU MOMOIIH BPALLCHUS
MnmuaMu. OCTBIBIIMM CIVIAB BMECTE ¢ TUIJIEM OIYCKAIOT B CTAKAH, B KOTOPBLIH MPEIBAPUTEIBHO HAJIMUTA
cMech 200 cm3 pactBopa constHoi kucaotsl (1 : 3) u 40 cM? pacTBOpa MOMSIPHON KOHUEHTPALMU SKBUBA-
neHTa TpwioHa B, pasHoii 0,05 MOAb/OIM>, OCTaBASIOT HA XOJOAE A0 MOJHOTO PACTBOPEHUS CIUIABA.
[TonyyeHHBI MPO3pauHblii PACTBOP Cpa3y XKe MEePEeBOIAT B MEPHYIO KOOy BMecTUMOcThiO 1000 cMm3,
TOJUBAIOT BOAON A0 METKU M MEPEMEIUINUBAIOT, XPAHAT B MOJIUITWICHOBOM COCVIE.

CTaHgapTHBIA PacTBOP ¢ MAaCcCOBOWH KOHLIEHTpauuein asyokucu kpemuaus 0,00005 r/cms.

(U3menennas peaakumsa, M3m. Ne 1).

4.3. IIposenenme anaamsa

4.3.1. Hasecky Mmarepuana maccom 0,1 r CrutaBiadiOT B IDITATHHOBOM THIJIE ¢ 2—3 T CMECHU B My(PEJIb-
HoM neun nmpu teMmneparype 1000—1100 °C B teuenue 15—20 muH. PaciuiaB pacnpeaenasioT o CTeHKaM
TUDJIA MPU MOMOILIM BpalleHUA €ro munuaMu. OCTBIBIIMN THUIE/Jb CO CIUIABOM IMOMEHIAKOT B CTAKAH, B
KOTOPBI MPpeaBapUTeIbHO HAUTO 50 cM? constHOM KUCaoThl (1 : 3), M OCTABALIOT HA XOMOAE A0 MOTHOTO
pacTBOopeHUs CrutaBa. IloayyeHHBIN NPpO3payHbIi pacTBOP CPaA3y XK€ MEPEBOOAT B MEPHYIO KOJIOY BMECTH-
MOCTBIO 250 CM>, TOAMBAIOT 1O METKH BOAOI, MEPEMELLUBAIOT.

B mMepHY10 K00y BMeCTUMOCTBIO 100 cM? 0TOMPAIOT MUNETKON ATMKBOTHYIO YaCTh PACTBOPA, PABHYIO
25 cM?, mobasnsior 20 cM3 Boabl, 5 cM> 0,05 Monb/aM> pactBopa TpuioHa B u 25 ¢cM? pacTBopa cepHOi
kucyaoTel, 10 cM? pacTBOpa MOMMOIATA AMMOHHUS ¢ MAaCCOBOM foeil 5 %, NepeMeIMBAIOT U OCTABJSIOT HA
15—20 MMH, 3aTeM TMPWIUBAIOT 5 CM°> BOCCTAHOBHUTEJIBHON CMECH, MEPEMELIUBAIOT, TOAUBAIOT BOIOH MO
METKH, nepeMelruBaloT. Yepes 20—30 MHUH M3MEPAIOT ONTHYECKYIO TDIOTHOCTh CHHETO KPEMHEMOJJIHOIE-
HOBOT'O KOMIUIEKCA Ha (DOTOKOJIOPUMETPE C KPACHBIM CBETOMUABTPOM (00JIaCTh cBeTOMpoIycKaHusa 600—
750 HM) B KIOBETE ¢ TOMIMIMHON ¢a0o4d 10 MM.

B kauecTBe pacTBOpa CPABHECHUA HMCHOJIB3YIOT PACTBOP KOHTPOJBHOIO OIIBITA, COACPXKALIUN BCE
MMPpUMEHSACMBIC PCaKTUBBL.

Maccy IByOKHCH KPEMHUS HAXOOAT MO I'PALyHPOBOYHOMY IPaPHKY.

4.3.2. TlocTpoeHue rpagyMupoOBOYHOIO rpadpuka

B MepHble KOAOBI BMeCTUMOCTBIO 100 cM° OTOMPAIOT AJIMKBOTHBIE YACTH CTAHAAPTHOTO PACcTBOPA
nByokucu kpemuust; 0,4; 0.8; 1,0; 2,0; 4,0; 6,0; 8,0; 10,0 cM?, uto cootserctByeT: 0,000020; 0,000040;
0,000050; 0,000100; 0,000200; 0,000300; 0,000400 wu 0,000500 r aByokucH KpeMHUs. B KOnObI 100aB-
ASI0T MEPHBIM LIJIMHIPOM COOTBETCTBEHHO 24.,6; 24.2: 24.0; 23,0; 21,0; 19,0; 17,0; 15,0 cM> KOHTPOJABHOTO
onbiTa, 20 ¢cM> BOABI, 5 ¢M> pacTBopa TpuiaoHa b u 25 ¢cMm® pacTBopa cepHOil kuciaoTel, 10 ¢cM> pacTBopa
MOJIMOIATA AMMOHUS, MEPEMELLIMBAIOT U OCTABJSIIOT HA 15—20 MUH. 3aTeM NPWIMBAIOT MO 5 CM> pacTBopa
BOCCTAHOBUTEJLHOM CMECH, MEPEMEIIMBAIOT U JOJHUBAIOT BOAOM OO METKH, MEpeMeIIMBAOT. Hepes 20—
30 MMH M3MEPAIOT ONTUYECKYIO IUIOTHOCTH PACTBOPOB HA (POTOKOJOPUMETPE, KaK yKa3aHo B 1. 4.3.1. Ilo
HAWICHHBIM CPEIHUM 3HAYECHUAM ONTUYECCKOM IUIOTHOCTHU U3 TPEX CEPUU U3MEPEHUHN U COOTBETCTBYIOILIUM
UM MAacCaM IBYOKHMCH KPEMHHUS CTPOAT IPAaAyHPOBOUYHBIN rpauK.

4.3.1, 4.3.2. (M3menennaa peaakumsa, M3m. Ne 1).

4.4. O0padoTKa pe3yabTaTOB

4.4.1. MaccoByro OO0 ABYOKHMCH KPEMHUA (X5) B TIPOLIEHTAX BBIYHUCILIOT IO HOPMYJIE

m - 250 - 100
V-m,

Xy =

b

roe m — Macca ABYOKUCH KPEMHMS, HAWIEHHAS MO rPaLyupOBOYHOMY IrpaduKy, T;
250 — UCXOOHBIN 0ObEM PacTBOPA, CM>;
) — 06beM aJIMKBOTHOM YaCTH pPacTBOpa, CM>:
M| — Macca HABECKH, T.

4.4.2. HopMBl TOUHOCTH M HOPMATHUBBI KOHTPOJI TOYHOCTHU HU3MEPECHUM MACCOBOM OOJIM IBYOKHCH
KPEMHU4 MPUBEIACHBI B TA0a. 1a.
(U3menennas peaakumsa, U3m. Ne 1).
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NHOOPMAILIMOHHBIE TAHHDIE

1. PASPABOTAH U BHECEH MunucrepctsoMm yepHor metaanayprun CCCP
PASPABOTYUKH

JI.A. KopoOka, I''!. /Imutpenko, JI.A. 11aBaoBa

2. YTBEPXKIEH W BBEIEH B TEMCTBUE Ilocranosiaennem I'ocynapcreennoro komuteta CCCP mno
crangapTam ot 18.09.84 Ne 3241

3. BBAMEH T'OCT 13997.1—-78

4. Crangapt coorBercTByeT CT COB 4425—83 B yacTu onpenesieHAsi ABYOKHMCH KPEMHMS TPABAMETPHYECCKHM
METOA0M

5. CCBUIOYHbBIE HOPMATUBHO-TEXHUYECKHUE JOKYMEHTDI

0O0o3HaueHne HT/I, Ha KOTOpEIM JaHA CCBLIKA Homep nmyHKTa
['OCT 61—-75 2.2
[OCT 83—79 2.2, 3.2
[TOCT 1277—73 2.2
[OCT 3118—77 2.2, 3.2
['OCT 3652—69 2.2
['OCT 3765—78 2.2
['OCT 4199—76 2.2, 3.2
[OCT 4204—77 2.2
[OCT 4214—78 2.2
['OCT 422176 3.2
[OCT 4328—77 2.2
[1'OCT 3817—77 2.2
['OCT 6563—75 2.2
['OCT 10484—73 2.2
['OCT 10652—73 3.2
[OCT 13997.0—84 1.1
[OCT 18300—87 2.2

6. Orpannyenue CpoKa JeiCTBHS CHATO MO NPOTOKOAY Ne 7—95 MeXrocyJapCTBEHHOro0 COBETAa M0 CTAHAAP-
TH3auuM, MeTpojaoruu u ceprupukamm (UYC 11-935)

7. U3JTIAHUE c¢ NUsmenennem Ne 1, yrsepxaennniv B HOss0pe 1989 r. (MYC 2—90)
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