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M E XKT OCVYITAPCT BEUHMHUB H CTAHIATPT

MATEPUAJIbI U U3/IETUAS
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MeToapl onpeneeHuss OKMCH MATHUA 13997 .9—84

Zirconium containing refractory materials and products.
Methods for determination of magnesium oxide

MKC 81.080
OKCTY 1509

Tarta seenenng 01.07.85

Hacrodium cTaHAApT YCTAHABAUBACT METOABI OMPEACICHUA OKUCH MArHUA B MAaTEPUAIaX U U3ACTUAX
OTHEYMOPHBIX LHUPKOHUNCOACPXKALINX: METOL OOPAaTHOIO KOMIUIEKCOHOMETPHUUYECKOIO TUTPOBAHUS C HC-
noab3oBaHueM uHaukKatopa ITAH (nmpu maccoBoit none okucu Marius ot 0,2 1o 10 %); atoMHO-adbcopo-
LIMOHHBIM METO, OTpeaeeHUI OKMCH MarHus (IpyU MaccoBOM noae OKUCH MarHus ot 0,2 1o 5 %); npssMoii
KOMIUIEKCOHOMETPUUECCKUU METO[, ONPEACICHUI OKUCU MArHUA (IIpHU MAacCOBOM O0JIE OKMCH MArHUs 10
1 %, ceuiie 2 %) B Marepuajgax M M30EeAUAX OTHEYMOPHBIX C MAacCOBOHM Hoaell IBYOKUCH LHUPKOHMS IO
65 %, KpoMe OanoeneuTOBBIX.

Crangapt coorBeTcTBYyeT CT CHOB 4431—83 B 4aCTU KOMIUICKCOHOMETPHUUECCKOIO METOAA OIPEICIC -
HUA OKHUCHU MArHUA B OTHEYIIOPHBIX MATEPHAIAX M U3OCIIUAX, ¢ MACCOBOM OOJIEH IBYOKUCH LIUPKOHUA 10
65 %, xpoMe OanoeneuTOBBIX.

(U3menennaa pesakmys, M3m. Ne 1),

1. OBIIIUE TPEBOBAHUS

1.1. O0wume TpeboBaHuda K MeTogaM aHanu3a — o ['OCT 13997.0.

2. KOMIUIEKCOHOMETPUYECKHNI METO/I ONTPEIEJEHNUS OKMCHU MATHHUSA

2.1. CymHoCTbh METOAA

MeTona, OCHOBAH HA OOPATHOM KOMIUIEKCOHOMETPUUYECKOM TUTPOBAHUM CYMMBI OKHCEH KAJIBLUUA U
Mariugd ¢ uHaukaropoM I1AH npu pH 10 B pacTtBope mocine oTaneacHud LUUMPKOHHUA (rapHusd), TUTAHA,
ATIOMUHUA U KEJI€3a YPOTPOIMMUHOM. MacCOBYIO JOMK OKUCU MATHHUA BBIYHUCIIAIOT MO PA3SHOCTH CYMMBI
MACCOBBIX JOJIEH OKUCIOB KAJbLUHA U MAarHUAd U MAaCCOBOM JOJHU OKHUCH KaJIbLIHA.

2.2. PeakTuBbl M PACTBOPbI

Conb nuHaTpueBad >STuneHaHaMuH-N, N, N’ N’-teTpaykCyCHOM KUCIOTHI, 2-BOAHAA (TPUWIOH b) mo

T'OCT 10652; pacTBOp MOJIPHOIN KOHLIEHTpALMK 3KBUBajIeHTa TpuwioHa b 0,025 Mons/oM>3.

Menb cepHokucias mo 'OCT 4165, pacTBop MOJIPHOM KOHLIEHTPALIMU 3KBUBAJIEHTA MEIU CEPHO-
kucioit 0,05 mons/aM3: 12,5 T CEpHOKMCIION MEOU PACTBOPAIOT B BOIE, MPWINBAIOT 2 CM> CEPHOI KUCIIOTHI
IWIOTHOCTHIO 1,84 r/cMm3 U goBomar Boxoit no 1000 cm>3.

NUnnuxkarop 1,2-(mupuauin-a3o)-2-"Hadron (ITAH), cnuproBoii pactBop ¢ MaccoBou noneii 0,2 %.

Criupt >THI0BbIHN peKTH(hPUKOBAHHBIN TexHudyeckuil mo 'OCT 18300.

AmmMuak BonHbl o 'OCT 3760, pactBop ¢ MaccoBoii noneit 25 %.

AmmMonuii xsiopucTtelii mo 'OCT 3773, pactBop ¢ MaccoBom noieit 25 %.

PactBop amMmmuauHbiil OydepHbiii pH 10: 67,5 r xnopucTtoro aMMOHMS paCTBOPSIOT B BOJIE, MPWIMBAIOT
570 ¢cM? pacTBOpa aMMHUaka ¢ MACCOBOM mojeil, paBHou 25 %, u nosomat Boxoit 1o 1000 cM>.

YpoTponuH (rekcaMeTWiIeHTETpaMUH ), pacTBOPHI ¢ MaccoBoit nonent 30 u 1 %.

Maraunt cepHokucabsii o I'OCT 4523, x. 4.

NU3nanue opuouaabHOE IlepeneyaTka BOCHpeEmeEeHa

*
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CTaHIapTHBIM PacTBOP CEPHOKHUCIOrO MarHUA ¢ MOJIIPHOM KOHLECHTPAIUEH CEPHOKHUCIOrO MarHus
0,05 monb/mM>: 12,3235 r CEpHOKMCIOTO MArHHMs PACTBOPSIOT B BOAE M MEPEBOISAT B MEPHYIO KOJOY
BMeCcTUMOCTBIO 1000 cM3.

CTaHIAPTHBIH PAaCTBOP CEPHOKMCIONO MArHUg ¢ MACCOBOM KOHLICHTpAaLMEW OKUCH MArHusg (C)
0,002015 r/cm?.

YcTraHaBaMBaOT COOTHOLHEHHUE MEXAY PacTBOpPAMHM TPWIOHA b M CEpHOKHMCIOM MEIH: OTMEPSIOT
oropetkoit 10 cM? TpunoHa B B KOHMYECKYIO0 KOOy BMeCTUMOCTBHIO 300 cM>, MpuOABASIOT MPUMEPHO
100 cm? Bomer, 15—20 cM? ammuaunoro 6ydeproro pacteopa ¢ pH 10, 5—7 xanens unaukatopa [AH u
TUTPYIOT PACTBOPOM CEPHOKUCION MEIU 0 MEPEX0Ja OKPACKU M3 XKEJITO-3CJICHON B CUHE-(PUOJIETOBYIO.

JI711 OLIEHKW COOTHOILLIEHUS PACTBOPOB MPOBOASAT HE MEHEE TpexX TUTPOBAHUN U OepyT CpeaHee
apU(PMETHUECCKOE 3HAYCHHE OOBEMOB PACTBOPa CEPHOKMCIION MEIH, U3PACXOIOBAHHBIX HA TUTPOBAHUE.

COOTHOILIEHUE MEXIY PAaCTBOPAMH TPUJIOHA b M CepHOKUCION MenH (K) paCCUMTHIBAIOT MO (POpMYJIe

v
V,’

roe V— o06beM pacTBopa TpwioHa B, B3STHIA A1 YCTAHOBKM COOTHOWICHUS, CM>;
V) — 00beM pacTBOpa CEPHOKMCION MEIM, U3PACXOMOBAHHBII HA TUTPOBAHUE, CM?,

2.2.1. YcraHoBKa MAacCOBOHN KOHLICHTPALIUU pacTBOpa TPWIOHA b 1o OKHUCH MarHu4

B KOHMYECKYIO KOA0Y BMECTUMOCTBIO 300 ¢cM> oTOuparoT nuneTtkoit 10 ¢M> CTaHZApTHOrO pacTBopa
CEPHOKMCIOTO MAarHus, NpwinBaioT nmpumepHo 100 cm> Boasl, 35 cM? tpuaona b, 10—15 cM? aMMHAYHOTO
oydepHoro pactopa ¢ pH 10 u 5—7 xaneas cnuproBoro pacrteopa nHaukaropa I1AH. M30srTok pacTtBopa
tpuioHa B orruTposBaloT 0,05 MOAB/OMS PaCcTBOPOM CEPHOKMUCION MEAM N0 MEPEXONa OKPACKU W3
JKENATO-3€JICHOM B CHMHE-(PHUOJIETOBYIO. 14 YyCTaHOBKHM MAaCCOBOM KOHLECHTpPALMH pacTBOpa TPWIOHA b 1o
OKHMCH MAarHus MpoOBOIAT HE MEHEE TPeX TUTPOBAHUM.

MaccoByio koHUeHTpauuilo pactBopa TpwioHa b ((5), BBIpaXeHHYIO B r/CM> OKUCH MAarHus,
BBIYMCIAIOT IO POPMYJIE

C-10

Q=yvx

rne C — MaccoBas KOHLIEHTPALMUSA CTAHAAPTHOTO PacTBOpa CEPHOKUCIOTO MArHUS, BBIPDAXXEHHAA B T/CM>
OKUCHU MarHusi;
10 — 00BEM CTAHAAPTHOIO PACTBOPA CEPHOKMCIOTO MATHMS, B3ATHIN 1L TUTPOBAHUS, CM>;
V — 00beM MpUIMTOrO pacTBOopa TpwioHa b, cM>;
Vi — o0beM pacTBOpa CEPHOKHUCIIOW MEIU, M3PacXONOBAHHBIM HA TUTPOBAHWE H30BITKA PpacTBOpa
TpwiaoHa b, cM>;
K — COOTHOILIIEHUE MEXKAY pAaCTBOpaMHM TPWIOHA b U CEpHOKUCION MEIH.
2.2, 2.2.1. (U3menennas peagakumsi, M3m, Ne 1).
2.3. IIpoBenenue aHaam3a
2.3.1. OTOMpPAIOT ATMKBOTHYIO YacTh, paBHYIO 50 cm> ot pactBopa 1 mo TOCT 13997.3, pasa. 2 (wim
criapasioT 0,2 r MaTepuasia rmpu MaccoBOM A0Jie OKMCH MarHust MeHee (0,2 %), B cTakaH BMECTHUMOCTBIO
250—300 cM>, npuIUMBAaIOT 2 T XJOPUCTOTO AMMOHUS, HEWTPAJIU3YIOT PACTBOPOM aAMMMAKA 10 CUPEHEBOTO
LBETa OyMaru KOHTrO, MpuiauBalT 20 CMS pacTBopa ypOTPONMHMHA € MAacCoBOW KOHUeHTpauueit 30 % wu
OCTAB/IAI0T Ha 10 MMH Ha 3aKpBHITOM SACKTPHUYECKON IINTKE (He Bbile 80 "C). OunbTpoBaHUE MPOBOAAT
yepes (PUWIbTP IUAMETPOM | CM «KpacCHad JeHTa», COOUpad (PUIbBTPAT B KOHUUYECKYIO KOJIOY BMECTHMOCTBIO
300—500 cm>. Ocamok npombiBaloT 5—7 pa3 nogorperbiM 10 50 °C pacTBOPOM ypOTPOMUHA C MACCOBOIA
koHueHTpauuein 1 %. K momyueHHOMy pacTtBopy (06meM okono 120—130 cm’) npubasnsgior 15 cm?
pactBopa TpwioHa B, 10 cm3 ammuauHoro 6ydepHoro pacteopa ¢ pH 10, 5 kaneab CIUPTOBOro pacTBoOpa
unaukatropa ITAH ¢ maccosoi noneit 0,2 % u THTPYI0T U30BITOK TpUIOHA b pacTBOpOM cepHOKUCION MeIU
00 MEPEXOIA KEATO-3CJICHOM OKPACKH B CHHE-(PHUOJIETOBYIO.
(U3menennaa pegakmys, M3m. Ne 1).
2.4. O0padoTKa pe3ybTATOB
2.4.1. MaccoByio 1010 OKUCH MarHU4 (X) B MPOLIEHTAX BBIYUCILIOT MO (HOpMYyJIe

AT T, C, - 100

C, - 100,

roe V' — 00beM pacTBOpa TPWIOHA B, 1OOABAEHHBINH C U3OBITKOM M CBS3bIBAHUS B KOMIUIEKC KAJBLIUS
M MarHus, CM>;
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Vi — o0beM pacTBOpa CEpPHOKHMCION MEOW, M3PACXONOBAHHBIM HA TUTPOBAHUE M3OBITKA PacTBOpa
TpuiaoHa b, cM>;

m — MAacca HABECKU MPOOBI, B3ATAA LI TUTPOBAHUA B AJIMKBOTHOM YaCTH pacTBOpA, I;

K — COOTHOLICHUE MEXKAY PAaCTBOPAMU TPWIOHA b U CEpHOKUCIION MEIu;

X — MaccoBad JoJsI OKHUCH Kanblud, onpeaencHHas mo ['OCT 13997.8;

(| — MaccoBad KOHLIEHTpaLUd pacTBopa TpwioHa b, BeIpaXXeHHaqa B r/cM> OKMCHU KaJbLUs, YCTAHOB-
aeHHasa mo 'OCT 13997.8;

(>, — MaccoBad KOHLIEHTpaLUA pacTBopa TpUIOHA b, BbIpakeHHada B r/cM> OKUCH MarHusi.

2.4.2. HOopMBI TOYHOCTM M HOPMATHUBBI KOHTPOJA TOYHOCTH H3MEPEHUM MACCOBOM JOJIM OKHCH
MArHus MpUBEICHBI B TA0. 1.

Taoanumuma 1

OIyCKaeMoe pacxoxneHue, %
MaccoBag goaa OKHUcCH Hormy p ,

Marauda, %

d, 5

Ot 0,2 mo 0,5 BKIIOU. 0,06 (0,07 0,06 (0,04
CB. 0,3» 1 » (0,08 (0,10 (0,09 (0,03
» 1 » 2 » 0,11 0,14 0,12 (0,07
» 2 » 5 » (,2 (0,2 (0,2 0,1
» 3 » 10 » 0,3 (0,3 0,3 0,2

B

B

i |

e

(U3menennas peaakumsa, U3m. Ne 1).

3. ATOMHO-ABCOPBIIMOHHBIN METO/ OIIPEJEJIEHUS OKVCH MATHUS

3.1. CymmnocTs MeTOaA

MeTona, OCHOBAH Ha CIUVIABJICHUHU MPOOBbI AHAIU3HUPYEMOIO MaTepHana ¢ MUPOCEPHOKHUCIBIM KAJTUEM
WIH CO CMEChIO UIA CIUIABJICHHUA M PACTBOPCHUA CIUIABA B COJMAHOM KUCIOTE. AOCOPOLHIO pacTBOpa
U3MEPAIOT B MIPUCYTCTBUM JIAHTAHA B IUIAMCHU BO3AYX—ALCTWICH IPU IIMHE BOJIHBI 28,2 HM.

3.2. Ammapatypa, PeaKTHBbI H PACTBOPBI

ATOMHO-a0COPOLIMOHHBIN CieKTpOdgoTOoOMeTp THHA CaTypH WIHM JPYyrue, 00eCrneumuBaKOILINe TPeOye-
MYIO TOUHOCTH U3MEPCHMUA.

JlamMma ¢ moabIM KaTOAOM JJIS1 ONPEACACHUS MarHus.

bayutoH ¢ aueTuneHOM.

KoMmpeccop, od0ecrneuynBaImii rmoaayy ¢xkartoro sosayxa, tuna CO-45A.

Ileub mypeabHag ¢ HarpeoMm 900—1000 °C.

Turnn naatuHoBbie O 'OCT 6563, Ne 100—7, 100—9.

Kanuin mupocepHokucabt mo 1'OCT 7172.

Hatpuit yriaekucasii mo I'OCT &3.

Harpuint terpabopHoKuciabii 10-BoaHbii nmo I'OCT 4199, ob0e3BoxuBaroT nmo I'OCT 13997.3.

Kamuit yrmekucabii no I'OCT 4221.

CMech IS CIUIABJACHUS, COCTOAIIAA U3 O¢3BOOHBIX HATPUS YIJICKHUCIOTO M HATPUS TETPAOOPHOKUC -
JIOTO U YIJIEKUCAOro Kajud B COOTHOWeHUHU 1:1:1.

CMech I CIUIABJACHUS, COCTOAIIAsA U3 O€3BOAHBIX HATPUSA VIJIEKHUCIOrO U TeTPAOOPHOKHUCIOIO B
cooTHOLIEHUH 2:1.

Kucnora congnaga nmo 1'OCT 3118, pasdasiaeHHad 1:1 u 1:4 U pacTBOp MOJAPHON KOHLECHTPALIUU
SKBUBAJIEHTA COMSTHON KUCIOTBI 2 MOJIb/IM-.

JlaHTaHa OKHCH.

Oxuch MarHug, OcC. 4., WIHM MarHuil MeTADTHYECKHUI ¢ MacCOBOM goneil MarHug 99,99 %.

LIMpKOHUS XJTOPOKHUCH, X. U.

CrangapTHbIil pacTBop MarHus: (0,5 T OKMCU MarHusg pacTtBOpsOT B 50 cM> comgHom KucaoTsl (1:4),
OXJIAXKAAIOT, MEPEBOAAT B MEPHYIO KOJIOY BMECTUMOCTBIO 500 CM?, TOBOAST A0 METKU BOAON U MEPEMELLH-
BAIOT.

CTaHgapTHBIN pacTBOpP MArHUs ¢ MaccoBoi kKoHueHTpauuei Maraug 0,001 r/cM? (pacteop A).

[panyMpoOBOYHBII CTAHIAPTHBINM PACTBOP MArHUs TOTOBIT M3 pacTBopa A: 10 ¢M® CTAaHAAPTHOrO
pacTBOpPa A MEPEHOCHT MUIIETKOM B MEPHYIO KOJAOY BMECTUMOCTBIO 500 ¢M>, JOBOAST A0 METKU BOIOM M
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MEPEeMEIUBAIOT. [ pagyMpOBOUYHBIN CTAHOAPTHBIN PACTBOP MArHUs ¢ MAacCOBOM KOHLICHTPALUEH MArHH4
0,00002 r/cm3 (pactBop B).

PacTBop nanTaHa: 29,25 r OKMCHU JJAHTAHA CMEIIMBAIOT ¢ 30 CM> BOABI, JOOABISIOT COMSTHYIO KHCIOTY
nopumsMu no 25 M3 (d 1,19 t/cM3) aBa pasa, nocie pacTBOPEHUS HABECKU PACTBOP MEPEBOIAT B MEPHYIO
KOOy BMECTUMOCTBIO 250 CM>, TOBOAST A0 METKM BOAON U MEPEMELIMBAIOT.

PacTBOp XJIOPMCTOTO JJAHTAHA € MACCOBOH KOHUEHTpauuein ganTana 0,1 r/cms.

CTaHOaApTHBLIN pacTBOP ABYOKHCH LIUPKOHUS: HABECKY XJIOPOKHUCH LIMPKOHUA 13—14 1 pacTBOPSIOT B
50—80 ¢cM3 pacTBOpa COMSTHON KMCIOTBHI ¢ MOMSIPHON KOHLICHTPALMEN SKBUBAJICHTA 2 MOJb/IM> B CTAKAHE
BMeCTUMOCTBIO 200 cM>. PacTBOp mepeBoOAsT B MEPHYIO KOOy BMeCTUMOCTBIO 1000 ¢M>, TOAUBAIOT 3TUM
K€ PACTBOPOM COMAHOM KHUCJIOTBI 1O METKH M IEPEMEIIHBAIOT.

CTaHJApTHBLIA PaCTBOP COJM LHUPKOHHUI ¢ MAaCCOBOM KOHLEHTPALMEH IBYOKHUCU LIMPKOHUA OKOJIO
0,005 r/cm>.

PactBop boHa 1: 2—3 r MUPOCEPHOKMUCIOTO KATUS PACTBOPSIOT B 50 CM> pacTBOpa COMSTHON KUCTOTHI
(1:4), pacTBOp MEPEBOIAAT B MEPHYIO KOJIOY BMECTUMOCTBIO 250 CM>, TOBOASAT 1O METKH BOLON M TIEpEME-
LM BAIOT.

PactBop poHa 2 — no T'OCT 13997.8, pazn. 4.

(U3menennaa pesakmys, M3m. Ne 1).

3.3. IIpoBenenne aHAIM3a

3.3.1. /Ing onpeaeieHUd MarHusd aTOMHO-a0COPOLIMOHHBIM METOJI0OM MCIIOJIB3YIOT PACTBOPHI, MOATO-
ToBJcHHBIC O ['OCT 13997.8, pa3n. 4.

AJIMKBOTHBIE YAaCTHU pacTBOpa OTOMPAIOT B 3aBUCHMMOCTH OT MAacCCOBOHM JOJM OKHMCHU MAarHU4 B
COOTBETCTBHM C Tadi. la.

Taonuma 1a*

AJTUKBOTHAY 4acTh UCXOIHOTO pacTBODA
MaccoBast 10/ OKUCH MarHus, % A p pa,

cM>
Ot 0,2 no 1,0 BxIIOU. 25
Cs. 1,0 » 2,5 » 10—20
» 2.5 » 50 » 5

b b

ATOMHYIO a0COPOLIMIO MATHUA U3MEPAIOT B IVTAMEHH BO3AYX—ALCTHUICH IIPU JJIMHE BOJIHBL 28,2 HM.

MaccoBy10 D00 MarHUsg B TPaMMax OMPEACHALaIOT MO IPasyupoOBOYHOMY IpadPUKy, IMOCTPOCHHOMY B
YCIOBHAX MMPOBEIACHUSA aHAIU3A.

3.3.2. IlocTpoeHue rpagyupoOBOYHOroO rpaduka

B mepHble K06 BMecTUMOCTBIO 100 cM? momemaior mo 10 ¢cM> pacTBOpa ABYOKUCU LMPKOHMS W
pacTBOPA JAHTAHA, MO 25 CM> COOTBETCTBYIOLLETO pacTBopa (hoHa. 3aTeM MPUOABISIOT COOTBETCTBEHHO 1,0);
3,0; 5,0; 7,0; 9,0; 11,0, 13,0 cM> rpagyupoBoyHoro cranmaptHoro pacteopa (B) maraus. KonGsl 1oBoasT
I0 METKHM BOIOM U mepeMelnBaloT. MU3MepsaioT aTOMHYI0 a0COPOLIMI0O MArHUY B YCIOBHAX MPOBECACHUYI
aHanu3a. 110 HalioeHHBIM 3HAYCHUIM aOCOPOLIMM U COOTBECTCTBYIOILIMM MM MAacCaM MAarHud B rpaMmax
CTPOAT IPAAYHUPOBOYHBIN I'papUK.

I'panyupOBOUYHBINA IpapUK CTPOAT OOHUH pa3 B CMEHY IPHU MPOBESACHUH MAPTHU AHAJIU30B, UCIIOIBb3YA
paHee MPUTOTOBJICHHBIC PACTBOPHI MArHHUS.

3.3.1, 3.3.2. (U3menennasa pesakumsa, U3m. Ne 1).

3.4. O0paboTKa pe3yIbTATOB

3.4.1. MaccoByro 10a10 OKMCH MarHU4 (X;) B MPOLIEHTAX BBIYMCAAIOT MO GHOpPMYIe

m; - 100
X2 — .

m

roe m; — Macca MarHuid, HAaWaAeHHas 1Mo rpasyupoBOYHOMY IrpadHuKy, T;

m — macca HaBeCcKu npoobl, copepxawmadgacsa B 100 cM? KoHeuyHOro pacrsopa, T.

3.4.2. HopMbBI TOYHOCTHM M HOPMATHUBBL KOHTPOJIA TOUHOCTH H3MEPEHUN MACCOBOM JOJAU OKHCHU
MAarHusa NpUBEICHBI B 11, 2.4.2.

3.4.1, 3.4.2. (A3menennan peaakuusi, M3m. Ne 1).

* Tabma. 2. (Uckmouena, U3m. Ne 1).
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4. TIPIMON KOMILTEKCOHOMETPUYECKNI METO/I OITPEJIEJEHUA
OKNCH MATHUA

(B MaTepHAIaX M H3JEIHIX OTHEYIOPHBIX, COAEPAKAIMX JABYOKHCHh LIUPKOHHS
10 65 %, xKpome 0aaneIEHTOBBIX)

4.1. CymHocTth METOAA

MeTon, OCHOBAH HA CIUVIABJACHHUMU MPOOBI CO CMECHIO VIJICKHUCAOrO HATPUI H TETPAOOPHOKHUCIIOrO
HATPHUA, BBILICIAYUBAHUM CIUIABA, OCAXKIACHUMU TMAPOOKHUCEH LIMPKOHUS (rapHUL), ATIOMUHMUYI, XKEIe3a U
TUTAHA PACTBOPOM TEKCAMETWICHTCTPAMHUHA U IMPAMOM KOMIUIEKCOHOMETPUUYECCKOM THUTPOBAHUHU CYMMBI
OKMCJIOB KaablMd M MarHud npu pH 10 B nOpucyrcTBMM HMHAMKATOPA SPpHUOXpOMA YepHOro 1 wiam
METHJITUMOJIOBOIO CHHETO.

MacCoBy10 OO0 OKMCH MAarHud BBIYMCIILIOT IO Pa3sHOCTH CYMMApHOM MAaCCOBOHM OOJU OKHCIIOB
KaabLUUAd U MAaTHUA U MACCOBOM JOJIU OKUCH KAJIBLIUAL.

4.2. Armmapatypa, peaKTHBbI H PACTBOPbDI

Ileup my(penbHag ¢ HarpesoM 10 1000—1100 °C.

Turmm omatnaOBEIE IO TOCT 6563, Ne 100—9 wnm 100—10.

Hatpun yraekucabsiii mo I'OCT &3.

Hatpuit TeTpabOpHOKUCIABIN O0¢3BOAHBIN. TETPAOOPHOKUCBIA HATpuil 10-BogHbM o ['OCT 4199,
o0e3BoxusaloT mo 'OCT 13997.3.

CMecCh 14 CIDIABJICHUS . VIJICKUCIIBIA HATPUHU U TETPAOOPHOKHUCIBIA HATPHUI OC3BOAHBIC CMEIIIHUBAIOT
B COOTHOLICHUHU 2:1.

Kwuciaora congnag mo 'OCT 3118, pazoasnensasa 1:1 u 1:9.

Ammuak Bogusni mo T'OCT 3760 (d 0,91 r/cm?) u paz6asneHHbI 1:1.

[N'ekcaMeTWwIeHTETpAaMUH (YPOTPONUH) U pacTBOpP ¢ MaccoBoi moier 30 %.

Kamust rmopookucek o I'OCT 24363, pactBop ¢ MaccoBoi nosnei 20 %, XpaHAT B MOJIUSTUICHOBOM
COCYIE.

Kamuit xnopucteit o IOCT 4234,

AMMoHuH xamopucteiii o 'OCT 3773.

PactBop 6ydepubiiit pH 10: 70 r x10pUCTOro aMMOHMSI CMEIMBAIOT ¢ 570 ¢M® BOOHOrO aMMHUAaKa U
paz6asinsioT Bogoi 1o 1000 cm>.

IMuopokcunamuua rugpoxmnopun mo 'OCT 5456.

TpusTaHonaMuH, pacTBOpP ¢ MaccoBoM gojeu 25 %.

Hatpunt xsmopuctserit no I'OCT 4233.

NuoukaTop 3pHoOXpoM YepHBI 1T (XpOMOreH yepHbi, crieuuaiabHbeI E1-00), cMeCh ¢ XnOpHUCTHIM
HaTpueM B cooTHoumreHUM 1:100: 0,1 r uHgukaropa U 10 r XJIOpHCTOrO HATPUA PACTHUPAIOT B araToOBOM
CTYIKE. CMECh XPAaHAT B TePMETUUYECCKHU 3aKPBITOM TEMHOM OaHKE, MPUTOAHA LI VIIOTPEOJACHUI B TCUCHUE
10—12 mec.

NHIuKaTOp METWITHMOJIOBBIM CMHMH, CMECh C XJIOPUCTBIM KaiueM B COoTHoweHuu 1:100: 0,1 r
MHIUKATOPA CMEIIUBAIOT ¢ 10 I XJIOPHUCTOrO KaIu4.

Maruuii MetTanandyeckuii 99,99,

MarHuii XJIOpUCTBI, CTAHAAPTHBII PACTBOP MOISPHON KOHLEHTpaLuu SkeuBaieHTa 0,025 Moab/IM>:
0,6080 r MeTaJUIMYECKOrO MarHus, MpeaBapuTeJbHO 00padOTAHHOIO PAaCTBOPOM COJISIHON KUCIOTHL (1:9) n
BBICYLLIEHHOTO, MOMELAIOT B CTAKaH BMECTUMOCTHIO 400 ¢cM® M pacTBOpSAIOT mpu HarpeBaHuu B 20 cM>
pacTBopa COMAHOM KUCAOTHL (1:1). PacTBOp OXnaxparT, NMEPEBOIAT B MEPHYIO KOJA0Y BMECTUMOCTBIO
1000 cM>, DOBOAST BOLON 4O METKU U MEPEMELLINBAIOT.

CTaHOAPTHBIA pPacTBOpP XJIOPHUCTOrO MArHUud ¢ MACCOBOM KOHLCHTpAUMEH OKHUCU MAarHu4dg
0,001008 r/cm? (C). KosdhduumeHT nepecyeTta ¢ METALTMYECKOTO MAarHUsT HA OKMCh MarHus paseH 1,6575.

Conb guHaTpueBad stuneHaAuaMuH-N, N, N’, N’-TeTpayKCyCHOM KUCIIOTHI, 2-BOOHA (TPpWIOH b) mo

T'OCT 10652, pacTBOp MOJSPHON KOHLCHTpALUMU SKBUBAJIeHTA TpwioHa b 0,025 monb/oam>: 9,3057 1
TpUIOHA B pacTBOPSIOT B BOAE, PaCTBOP MEPEBOIST B MEPHYIO KOJIOY BMecTUMOCTbIO 1000 cM>, moauBaioT
0 METKHM BOJOM U MEPEMEIIMUBAIOT; PACTBOP XPAHAT B COCYIE U3 ITACTMACCHI.

4.2.1. YcraHoBKa MacCOBOM KOHLICHTPALIUU pacTBOpa TPWIOHA b MO OKHUCH MarHu4

B ctakaH BMecTUMOCTBIO 600 cM> oTOMpaloT GropeTkoi 50 ¢M3 CTaHAAPTHOTO PacTBOPA XJAOPHCTOIO
MATHUS, HEHTPATM3YIOT PACTBOPOM aMMHMAaKa, 100aBastoT 0,3 T TMIPOKCHIAMMHA COMSTHOKHUCIOTO, 2—35 CM>
pacTBopa TpusTaHojdamuHa, 20 cM’® O6ydepHOro pacteopa M paszbasasioT Bomoil no 100 cms. Tlocnae
no0aBiIeHUS OKOJIO (0,1 T MHAMKATOPHOM CMECH SPHUOXPOMA YEPHOIrO 1 ¢ XiMOPUCTBIM HATPHUEM BUHHOKPAC-
HbIH PaCTBOP THUTPYIOT PACTBOPOM TPWIOHA b 10 CHHEN OKpacCKM.
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B cayyae nmpuMeHEHUd CMECH METHJITUMOJIOBOTO CHHEIO € XJIOPUCTBIM KAJIMEM PACTBOP TUTPYIOT OO
U3MEHECHHUA CMHEH OKPACKH B CEPVIO.
MaccoBywo koHUeHTpauu TpuwioHa b ((), BEIpAXEHHYIO B r/CM> OKUCH MAarHus, BBIYHUCISIOT MO

(bopmyJie

rne ¥V — 00beEM CTAHAAPTHOTO PACTBOPA XJIOPUCTOTO MATHUM, CM>;
C — MaccoBasi KOHUEHTPALMS CTAHAAPTHOTO PACTBOPA XJIOPUCTOrO MArHWs, BBIPAXEHHAsA B T/CM°
OKMCHU MAarH"s;
V) — 00beM pacTBOpa TpHIOHA B, M3pacXomOBAHHBIA HA TUTPOBAHUE, CM>,

TeopeTrueckas MaccoBas KOHUECHTpauus pacteopa TpuiaoHa b 0,025 Moiab/aM>, BBIpaXKEHHAS B T/CM>
okucu maramud, pasHa (),001008.

4.3. IIpoBenenue aHam3a

4.3.1. TloaroroBky UCXOOHOIO pacTBOPA b ONPEacacHU OKUCH MarHUd mpoBoadaT mo 'OCT 13997.8,
pa3a. 6, UCOJB3YS HaBecKy mpoObl Maccoit 1,0 r wiM aJMKBOTHYIO YacTb hwibTpaTta 1, MosydeHHOro Ipu
MPOBEeASHUH aHAIM3a MO OrpeaesieHu0 MaccoBoi n1oau okucH Kanbling o 'OCT 13997.8, pasn. 6.

4.3.2. JIng onpeneseHUs CYMMAapHOI MacCOBOI JOIM OKUCIOB KambLmsa v MmarHug 100 cm? dunsrpata
1, monyuenHoro mo T'OCT 13997.8, pa3n. 6, NepeHOCIT B KOHUYECKYIO KO0y BMECTUMOCTBIO 500 cM?,
106aBasioT 0,3 T TMAPOKCUIIAMHMHA COMSTHOKUCIOrO, 2—3 CM° pacTBOpa TpUATaHOJaMMHA, 20 cMm> Oydep-
HOTO pacTBopa M OoKoao 0,1 r CMEeCHM HMHIMKATOPA 3SPHOXPOMA 4YEepHOro I ¢ XJAOPUCTBIM HATPUEM.
BUHHOKpaCHBI pacTBOP TUTPYIOT pACTBOPOM TPUJIOHA b 10 CMHen okpacku. B ciayyae nmpuMeHEHUS CMECH
WMHIUKATOPA METWITHMOJOBOTO CHHETO € XJIOPUCTBIM KAJIUEM PACTBOP TUTPYIOT OO0 U3MCHCHUS CHUHEH
OKPACKH B CEPYIO.

4.3.3. Jlngd onpeneyieHud CyMMApHOM MAaCCOBOM TOJU OKHCIAOB KAJAbLUMUA M MarHud MOXHO MCITOJb-
30BATh AJIMKBOTHYIO YaCTh PaCTBOPA MOCAE BbhIACACHUA JBYOKHUCH KpeMHUd 1o 'OCT 13997.3 (pactBop 1).
OcaxaeHue THAPOOKUCEH HMPKOHUA (rapHUs ), AMIOMHUHUA, XKene3a, THTaHa nposogdart mo I'OCT 13997.8,
pasm. 6.

4.4. OOpadoTKa pe3yIbTATOB

4.4.1. MaccoByio 1010 OKUCH MarHus (X3) B IMPOLEHTAX BBIYUCIAIOT MO (popMyIie

m- Vs

X3

b

roe V, — o0beMm pacrtBopa TpwiaoHa b, u3pacxomoBaHHBIM HA TUTpoBaHUE OKMCH Kaabuud mo ['OCT

13997.8, pa3n. 6, cM>;

V; — o0beM pactBopa TpwioHa b, M3pacxonoBaHHBIM HAa TUTPOBAHME CYMMBI OKHUCJIOB KAJIBLMA H
MATHUS, CM>;

C, — MaccoBas KoHuentpauus 0,025 mons/am> pactsopa tpuioHa B, BelpaxeHHas B r/cM> OKHCH
MAarHUs;

V4 — oOummin 00beM MCXOOIHOTO PacTBOPA aHAIM3UPYEMOTO MaTepHUaa, CM>;

m — Macca HaBECKH, T;

Vs — 00beM aITMKBOTHOM 4aCTU MCXOIHOTO pacTBOpa, CM>.

4.4.2. AOCOMIOTHBIC JOMYCKACMBIC PACXOXKICHUA PE3YAbTATOB MaPAJUICIbHBIX ONPEACICHUN HE JOIK-
HbI IPEBBIILIATE 3HAYCHUH, IMPUBCACHHBIX B TA0d. 3.

Taonumma 3

A TH KaeMm X HU
MaccoBast 1011 OKHCH MarHus, % OCoMOTHOE 10MyC ée 0¢ PACXOXICHHME,
Jo 1,0 Bximiou. (0,10
Ca. 1,0 0,15
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NHOOPMAIINOHHBIE JTAHHBIE
1. PASPABOTAH U BHECEH Munucrepcrsom uyepnou meraaaypram CCCP
PASPABOTYUKH
JI.LA. Kopooka, I'.'H. /Imurpenxko, JI.A. 11aBjaoBa

2. YTBEPXK/IEH W BBEJAEH B JTEMCTBUE Ilocranosiaennem I'ocynapcrsennoro komuteta CCCP mo
cranaapram ot 18.09.84 Ne 3243

3. BBAMEH TI'OCT 13997.7—78

4. Cranpapr coorBercTByeT CT CHB 4431—83 B 4aCTH KOMILIEKCOHOMETPHYECKOr0 METOAA

5. CCBUIOYHBIE HOPMATUBHO-TEXHUYECKHUE JOKYMEHTDI

Oo6o3naueHmne HT/I,
HA KOTOPBIM JaHA CCBLIKA

O6o3nauenue HT/,

Hom HKTAa ¥
OMED Iy Ha KOTODBIN JaHA CCHLIKA

HomMmep nmyHKTA

[OCT 83—79 3.2, 4.2 [OCT 5456—79 4.2

[OCT 3118—77 3.2, 4.2 [OCT 6563—75 3.2, 4.2

['OCT 3760—79 2.2, 4.2 ['OCT 7172—76 3.2

1'OCT 3773—72 2.2, 4.2 ['OCT 10652—73 2.2, 4.2

[OCT 4165—78 2.2 ['OCT 13997.0—384 1.1

['OCT 4199—76 3.2, 4.2 ['OCT 13997.3—84 2.3.1,3.2,4.2, 4.3.3

[OCT 422176 3.2 T'OCT 13997.8—384 2.4.1,3.2,3.3.1,4.3.1, 4.3.2,
['OCT 4233—77 4.2 4.3.3, 4.4.1

['OCT 4234—77 4.2 ['OCT 18300—87 2.2

T'OCT 4523—-77 2.2 ['OCT 24363—80 4.2

6. Orpannyenue CpoKa JeiCTBHS CHATO MO NPOTOKOAY Ne 7—95 MeXrocyJapCTBEHHOro0 COBETAa M0 CTAHAAP-
TH3auuu, MeTpoJorui U ceprudpukanmm (UYC 11-95)

7. UT3JTIAHUE c¢ Usmenennem Ne 1, yrsepxaennniv B HOsi0pe 1989 r. (M1YC 2—90)
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