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MEXTOCYAAPCTEBEHHEBH H CTAHXAPT

OTHEYIIOPHI U OTHEYIIOPHOE CBIPBE
Mertomm onpenesieAnst OKCHAA KAJbLMA

Refractories and refractory raw materials.
Methods for determination of calcium oxide

Jata sBeaerma 2000—07—01

1 ObnacTs npuMeHeHus

Hacrosiiumii cTaHAapT pacnpocTpaHsIeTCs Ha OTHEYIIOPHOE ChIPhE, MATEPUAIbI M U3NENUS KPEMHeE-
3eMUCTBIE, ATIOMOCHIMKATHBIE, TMUHO3EMUCTHIE, TIMHO3EMOM3BECTKOBbIC, M3BECTKOBbIE, BHICOKOMArHe-~
3HAJIbHBIE, MAarHE3WAJbHO-IMMHEJIUIHbBIE, MarHe3UAIbHO-CUIMKATHBIE, MarHe3UaJlbHO-U3BECTKOBBIE W
YCTaHABJAMBAET METOJBI ONpPEe/ICHUS OKCHAA KATBbLIUSL:

- KOMIUTIEKCOHOMETPUIECKHME — MPU MACCOBBIX JOJISX OKcHaa Xaiubius ot 0,2 50 99 %, ot 0,3 104 %

IUTS1 XPOMCOIEPXKALINX;

- aTOMHO-a0CcOpOLIMOHHBIN — NPY MaccoBoil xone okcuaa kaubiys ot 0,02 go 15 % mus kpeMHese-
MMCTBIX, TIOMOCWIMKATHBIX, TIMHO3EMUCTHIX, BBICOKOMAarHe3HalbHbIX MATEPHANIOB.

2 HopmaTuBHbIE CCHUIKM

B HacToglIeM CTAHIAPTE UCTIONB30BAHBI CCHUIKH HA CNENYIONINe CTAHKAPThI:

TOCT 83—79 Harpwuit yrinekuchoiil. TexHugeckue yCioBUs

TOCT 2642.0—86 Orueynophl ¥ OTHEYIIopHOe chipbe. OOIMe TpeboBaHMA K METOaM aHaIM3a
T'OCT 2642.3—97 OrHeymopbi ¥ OrHEYIIOpHOE ChIpbe. MeTop! onpeneaeHnd okcuaa kpeMaus (IV)
TOCT 2642.4—97 OrHeyropbl 1 OrHEYIIOPHOE ChIphe. MeTONBI OlpeneIeHHsI OKCUIA aTIOMUHUS

rocCT 3118—-77
T'OCT 3760—79
IroCT 377372
T'OCT 414774
T'OCT 4199—76
FOCT 4204—77
FOCT 4221—-76
I'OCT 4233-77
FOCT 4234—76
TOCT 4461-77
TOCT 453076
I'OCT 5833-75
T'OCT 6563—75
BUSI
TOCT 7172—-76

Kucnora constnas. TexHudeckue yctoBust

AMMHAK BOAHBIA. TeXHUYCCKNE YCIOBUS

AMMOHUI x1opUcThIil. TexHuueCKre yeaoBUs

Keneszo (II1) xnopux 6-soxHEmt. TexHUUYECKHE YCIOBUS
Harpwuii terpaGopHokucienii 10-pogueiit. TeXHHIECKHE YCITOBUS
Kucnora cepHast. Texuuueckue ycaIoBUs

Kanuit yrrekucnprii. TexHuuecKue ycioBus

Hatpuii xopuctslit. TexHUYecKue yCroBUs

Kanuit xyopucteiil. TexHHUeCKHE YCIOBUS

Kuciora azorHast. TexHUYecKue yCIOBUS

Kanpumit yrmexucabiif. TexHIYecK1e yCIoBUS

Caxaposa. TexHuueckue ycjaoBus

Hsnenus Texuuyeckue u3 61aropoJHBIX METAUIOB 1 CIUIABOB. TEXHUYECKUE YCIIO-

Kanuit mupocepHOKHUCTBIA

TI'OCT 10484—78 Kucnora dropucroBonopontas. Texaugeckue yCAOBHSA
I'OCT 10652—73 Cons gunarpuesad stwrenauamMui-N, N, N‘, N'-TeTpayKcycHO#M KMCIIOTBI 2-BOJI~

Has (TpuioH B)

T'OCT 10929—76 Bomopona nepoxcun. TeXHUYeCKHE YCITOBUS

TOCT 18300—87 CrupT STHIOBBIA peKTH(PUKOBAHHEI TeXHUYeCKHHA. TexHUUecKue ycaoBus
TOCT 24363—80 Kanus ruppookuch. TexHHUECKHE YCIOBUS

T'OCT 24523.4—80 Tlepukias 3eKTPOTEXHUYECKUI. METOIBI ONPEAeACHUS] OKUCH KalbIIHUA

H3xaune oprugarsnoe
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3 O0mmue TpedoBanHus
OGuue TpeGoBaHUA K METOIaM aHaiNm3a U Ge3omacHocTH Tpyda — o FOCT 2642.0.

4 KomnnekcoHoMeTpHIeCKHii MeTol onpeaeseHnsi OKCHIA KAJbIud B OTHEYHOPHBIX
MaTepHaJiax H m3gesmsx (mpu maccoBoii xoje ot 0,2 10 99 %)

4.1 Cymmocts Meroaa

MeToa OCHOBaH Ha NMPAMOM KOMIUIEKCOHOMETPHYECKOM THTPOBAHHMU MOHOB KaJIbLIUA PAaCTBOPOM
TpwioHa b ¢ Kcnosb3oBaHHEM B KayecTBE MHAMKATOPA KUCIOTHOTO XpOMAa TEMHO-CHHENO WM CMECH
duryopekcoHa ¢ TumondTaseMHoM U Ha 00paTHOM KOMILIEKCOHOMETPHYECKOM TUTPOBAHUH C HCIIONB30-
BaHHEM B Ka4eCTBE BTOPOrO TUTPAHTA PACTBOPA XJIOPUCTOTO KAJBLIMS W MHAMKATOPA KHCJIOTHOIO XpoMa
CHHe-YepHOTO Ui ONpeNe/IeHNs MACCOBOM JOMM OKCHIA KATLIMA B MAarde3HajbHbIX Marepuayax u
OTHEYTIOPHBIX M3JeJTUsIX.

4.2 Annapatypa, peakTHBBI H PACTBOPbI

Teys MydenapHas ¢ TepMOpETYIATOpoM, obecniedrBaloLas Harpes no Temrepatypsl 1000—1100 °C.

Turnu rwiatuHossie Ne 100-7 u 100-10 mo TOCT 6563.

Hatpuit rerpabopHokuciniit 10-BogHbiii no F'OCT 4199, o6e3BoxXeHHbIH NMpH TeMIIepaType
(400 £ 20) °C.

Kanuit yrnekucisiii mo FOCT 4221.

CMech IS CIUIABJICHHMA: YTIGKUCIIBIA HATPHIt, TETPabOpHOKUCIBIN HATPU il O€3BOMHBINA U YTJICKUCBINA
KaJIiii CMELUKBAIOT B cooTHoweHuu 1:1:1.

Harpuit yrnexucnsrit no FOCT 83.

CMech JUIs CIUIaBJICHUA . YIVIEKUCIIBIM HATPHIl ¥ TeTPaGOPHOKKUCIIBII HATpUit 6€3BONHBIIN CMEIIMBAIOT
B oTHOLIeHUH 2:1.

Kanuit nupocepHokucnsiit mo 'OCT 7172.

Kucnora cepras mo 'OCT 4204.

Kucnora consnas no F'OCT 3118, pa3basnennad 1:1 u 1:3.

YpotponuH ¢dapMakoneitHblit, pactBop Maccosoil goneit 30 %.

Ammuak Boausii mo TOCT 3760.

Kamust runppokeun o F'OCT 24363, paciBop MaccoBoit moneit 30 %, xpaHsT B NMOJMH3TIICHOBOM
cocyze.

Kamuit xsopuctpiit no F'OCT 4234,

Caxapo3sa o 'OCT 5833.

TpustaHonaMuH, paszbasienubiii 1:3 u 1:1, crioco6 oyucTku — mo F'OCT 24523 .4.

CrmpT 3TWIoBkIH pekTudUKoBaHHbIHA TexHudeckui o FTOCT 18300.

HuauxaTop ManaxuTOBbIA 3eJeHbIH, CIIMPTOBBIN pacTBop MaccoBoit goieit 0,2 %.

AmMonuit xropucteiii o F'OCT 3773, pactBop MaccoBoit poxeit 25 %.

Muaukarophuast 6ymara Kowro.

Conb nuHatpuesas atuneHauaMuH-N, N, N’, N'-TeTpayKcycHOM KUCIOTEI 2-BofiHas (TpWIoH B) mo
TOCT 10652, pacTBOphl ¢ MOJSIDHON KOHIeHTpauuel sxsuBaneHra 0,025 momns/aM3? u 0,05 Monb/mm3,

WNupukartop dayopekcoH.

WupukaTop THMOIQTAICHH.

WHunukaTtopHas cMmech: 0,1 T ¢ryopexcona u 0,1 r TuMosngTanenHa pactTupalioT B ¢papdopoBoit cTynke
¢ 20 r XJI0pHCTOTO KaJIus.

M HAUKATOP KUCIOTHBIA XpPOM TEMHO-CHHUH.

MHunuxatopHas cMeck: 0,1 r MHIUKATOPa KMCAOTHOTO XpoMa TEMHO-CHHETO pacTupaloT B dapdopo-
Boif crynke ¢ 10 r xopucroro Kamusi.

Harpuit xnopucteiit mo FOCT 4233.

HHauxaTop spuoXpoM cHHe-YepHEIH P.

HWupukatopHas cmech: 0,1 © MHOMKaTOpa 3pHOXpoMa CHHE-YepHOTo pacTupaioT B ¢apdoposoit
crynke ¢ 30 r XJIOpUCTOrO HATPHUS.

Kansumit yrnexucasiii no TOCT 4530, pactsop MossipHo# KoHueHTtparmu 0,05 Monb/mm3.

CrangapTHBIN pacTBop oKcuna Kaubiusi: 5,0044 r yriexuciaoro Kaublysl, BEICYIHICHHOIO ITPU TeMIIe-
patype (110 £ 5) °C 1o mocTostHHOM Macchi, OCTOPOXHO PACTBOPSIOT B cTakaHe B 30 cM3 CONSHOM KMCIOTHI
(1:1). Yraexucnbiit ra3 yaansioT KUIITIeHUEM. PacTBOp OXIaXIAIOT, [IEPEBOASAT B MEPHYIO KOJIGY BMECTHU-
MocThio 1000 cM3, mosoaAaT 10 METKH BOIOM, MepeMeLMBaioT (pacTBop A).

2
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MaccoByio KOHHEHTPALMIO CTAHAAPTHOTO pacTBopa A okcuaa Kanbuust C, r/cM3 OKCHAA KAIBIUS,
BBIMHUCIISIIOT 1O $opMyJie

- 56,08.-0,05 1
¢ 1000 ° 0

rae 56,08 — MonsipHast Macca OKCHIa KalbLusl, T;

0,05 — MOJSIPHOCTE CTAHAAPTHOTO PacTBOPA OKCHAA KAIBIIHS.

MaccoByio KOHIEHTPALUIO PacTBOpa TPWIOHa B 10 OKCHAY KajibliMA YCTAHABIMBAIOT IPSMBIM
TUTPOBaHHEM CJIENYIOIHM 06pazoM.

B koHuueckyo koiby BMectrMocTbIO 300 cM? oTMepsitoT mumertkoii 10 cM? cTaHaapTHOTO pacTBOpa
OKCcHIa Kaibuusd, nmpubamimsmior 100 cm3 Boapi, 1—2 KammM pacTBOpa HHAMKATOPHOTO MAaJaXHTOBOTO
3€JIEHOro, HEMTPAIU3YIOT PACTBOPOM FMAPOKCHIA KAV JIo 00eciBeIMBAHUS PACTBOPA, 3aTeEM H0GABIAIOT
B U36bITOK 20 cM3 3TOrO pacTBOpa IyIst yeraHorneHus: pH 12—13.

Hob6asnstior 0,1—0,15 r HHAMKATOPHOI CMECH KUCIIOTHOrO XpOMa TEMHO-CHUHETO Y THTPYIOT PACTBO-
poM TpwioHa b o mepexona okpackK M3 CUPEHEBO B CHHIOW. B ciyyae HCHONb30BaHUA MHINKATOPHOM
cMecH duyopekcoHa ¢ TUMOAGTAUIEHHOM TUTPYIOT [0 Iepexola (JIyopeclUpYIOIUei 3eIeHOM OKPACKH B
duonerosyio.

MaccoByio KoHIEHTpaLuIo pacTsopa TpiwioHa B C;, r/cM3 okcria Kaibysi, BRIMUCSIOT 110 hopMyse

¢ =15, @
rme C — mMaccoBast KOHHEHTPAUUs CTaHIAPTHOIO PacTBOpa, I/CM> OKCHMAA KaJlbLiVs;
10 — 06beM CTaHIAPTHOIO PacTBOpA OKCHAA KAIbLKS, CM>;
V — oBbeM pacTBOopa TPHIOHA B, M3pacXonoBaHHOrO Ha TUTPOBAHHE, CM3,

4.3 IlpoBenenne anajm3a

4.3.1 Hasecky marepuaia maccoii 0,2—0,25 r moMelaoT B IJIaTHHOBLIN Tureas Ne 100-7, cMeinu-
BaIOT C 4—5 r cMecH AJis1 CIUIAaBJIEHMSI M CIUIABJIAIOT B MydenbHoM neyu npu temmeparype (1000 + 50) °C
B TeyeHue 10—30 MMH 0 MOJyYeHUs MpO3padHoro pacruiasa.

OcThIBLIMI CIUIAB BMECTE C TULJIEM ONMYCKAIOT B CTAKAH, B KOTOPBIA [IPEABAPHTEIbHO HanuTo 60 cMm3
cossidol KucnoThl (1:3), pacTBopenye 3aKaHIMBAIOT Ha SJIEKTPOIUIMTKE CO CIaObIM HarpesoM. BuinuMaior
TUTEJIb, CIIOJIOCHYB ero Bogoi. [l xpoMcoiepKaliX OrHEYIOPHbIX MAaTEPHAJIOB U U3IEIHI NonycKaeTcs
CIUIABJIEHHE HABECKM C 4—5 I' MUPOCEPHOKMCIIOro KM M paCTBOPEHHUE CIUIaBa B BOAE C NOOaBIeHHEM
7 cM3 cepHoIt KMCIOTHI. PacTBoOpsIOT 10 TIosiBIEHMs OeNbIX TApOB CEPHOIo aHruapuaa. Pacteop oxnaxma-
1o1, npwmBaioT 100 cM3 Xon0aHOM BOIbI.

Ilpy aHanu3e KPEeMHE3EMUCTHIX OTHEYIIODHBIX MATEPHAIOB M H3JENHil ITOLrOTOBKY MCXOIHOrO
pactBopa Beayt mo T'OCT 2642.4 no 5.3.1 (pacteop 1).

B nonygeHHEle pacTBOpH ITpwinBaloT 15—20 cM3 pacTBopa XJIOPUCTOrO aMMOHUSI, HATPEBAIOT 0
40—50 °C, 0caxmaloT CyMMY ITOJIYTOPHEIX OKCUIOB K KPeMHUEBYIO KHCIOTY PACTBOPOM aMMHAKa, IPKITH-
Basi ero o IMOsIBJIEHUS ¢aboro 3amaxa. PacTsop ¢ ocamkoM BhIIEPXUBAIOT 5—10 MUH Ha 2JEKTPOILINTKE
6e3 kumneHus. JIOIycKaeTcsi NMpOBOXUTE OCaXIeHUe NOJYTOPHBIX OKCHUOOB pacTBOpPOM YPOTPOIMHA: B
TOJIy4€HHBI! PacTBOP ITOCNE PACTBOPEHHUSA CIUIaBa JOGABIAIOT 2 T XJIOPUCTOrO AMMOHHUS M HEHTPAIHU3YIOT
pacTBOpOM aMMHKaKa [0 cupeHesoro Isera 6ymaru Kouro, npunusaior 20 cM? pacTBopa ypoTpolinHa W
ocTaBsaoT Ha 10 MUH Ha 3JIEKTPOIUIMTKE TP TeMItepaType He Boile 70 °C. Jlanee aHaIN3 MOMYYEHHBIX
pacTBOPOB BEOyT OAUHAKOBO.

PactBop oxnaxmaror, sogst 0,2—0,5 r caxapossl, 3—5 cm3 pactsopa Tpuaradonamusa (1:3) u Bmecte
C OCAIKOM IIEPEBOIAT B MEPHYIO KOOy BMECTHMOCTEIO 250 cM3, TOBOMSIT BOXOI 0 METKU U TIEPEMEIIMBAIOT.

OTGUNETPOBEIBAIOT Yepe3 cyxoil GUILTP, OTOPOCUB IBe IepBhle IMOpLUU DUIbTpaTa. ATUKBOTHYIO
yacTh pacTBopa, paBHY©O 100 cM3, ¢ comepxaHueM oxcuna Kamelws go 10 % u 50 cm3 ceemue 10 %
HCITOJIB3YIOT [UISL OIpeNeIeHUsT OKCHIa KaJIBLIMsA, OCTABILYIOCS YACTh PACTBOpa MCITONL3YIOT MJIs Ompese-
JIEHUS] OKCHAa MarHU.

It onpeeneHUsT OKCUIOB KaJIbLUSA M MarHUS MOTYT OBITS HCITOJNIb30BAHBI AJUMKBOTHBIE YaCTH
pactBopoB, moxyyeHHBIX 1o TOCT 2642.3, pasgens! 4, 7, 9 u TOCT 2642.4, pazznen 5.

B oroGpaHHyIO Uil ONpeiesieHUs] OKCHUIA KajiblMs AJIMKBOTHYIO YacTh pacTBOpa MpUOaBISIOT
1—2 KamwmM MHOWKATOPA MAJTaXHMTOBOIO 3€MCHOTO, HEeUTpaTu3yIOT pacTBOPOM THAPOKCHIA Kalus MO
obeciIBeYBaHNA PACTBOPA, NPWIMBAIOT B U3BHITOK 15—20 cM3? pacTBopa rMApOKCHMAA Kajlusl ISl YCTaHOB-
nenwust pH 12—13, a 3ateM nobasinstior 0,1—0,15 r HHAKKATOPHOI CMECH KHCJIOTHOTO XPOMa TEMHO-CHHET0
¥ TUTPYIOT PacTBOPOM TpUJIOHa b mo mepexona oKpacKu pacTBopa U3 CHPEHEBOH B CHHIOIO.
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B ciayyae mcronn3oBaHusi MHAMKATOPHOM cMecu (uiyopekcoHa ¢ TUMONGTAICHMHOM THUTPYIOT LO
niepexona ¢IyopecLUpyOIIEN 3€JCHOI OKPACKM PacTBOpa B GHOMETOBYIO, a4 PU HUCIIONB30BAHUN WHIN-
Karopa 3pMOXpoMa CHHE-YEPHOI0 — IO MepexXoia OKPacKH U3 MAaJIMHOBOM B roxyOyio.

B 3aBUCHMOCTH OT MaccOBO# JOJM OKCHIA KaJbIMs NMPUMEHSIOT PacTBOpHI TpwioHa b pasnmyHbix
koHueHTpauuit. [Ipu maccopoit none okcuaa kaibums ot 0,3 mo 5 % nmpuMeHSIOT pacTBop TpwioHa b
0,025 monp/mM3, ot 5 mo 99 % — 0,05 moms/mv3.

JlomyckaeTcsl 3aMEHa OCaXIEHWSI MONYTOPHBIX OKCHIOB MAaCKHMPOBKOM WX TpUSTaHONAMUHOM. [lns
3TOro B OTOOPAHHYIO WIS OIIpee/ICHUS OKCHAA KATBIHA JTHKBOTHYIO YacTh PacTBOpa, IOJIyYEHHOrO 1O
TOCT 2642.3, pasnenn 4, 7, 9, no6asnaoT npu NoMelnmruBaHuu 5 cm® tpusraHonamuna (1:1), 10 o3
PacTBOpa IMIOPOKCUIA KAIUA U pasbasmsiorT Bopoil mo 150 cM3. 3arem mobapistior 0,1 © MHAMKATOPHOM
cMecH ¢IIyopeKCcoHa ¢ THMOJI(TAIEHHOM U THTPYIOT PacTBOPoM TpioHa b o mepexona duryopecuupyio-
e 3eJIeHOH OKpacky pacTBopa B GHOJIETOBYIO.

4.3.2 OrmpenencHue MaccoBOi MOJMM OKCHAA KAJBIUA B MarHe3MaIbHBIX OrHEYIIOPHBIX MaTepuanax
Y U3IEIMSIX BBITTOJHSIOT METOOM 00paTHOrO KOMIUTEKCcOHOMeTpruecKoro Tutposanus mo FOCT 24523 4.
ITpu MaccoBoii fojle OKCHAA Kaablius cBhinie 3 % mobamismor 20 cMm3 pacTBopa TpwioHa b.

4.4 OOpaGoTKa pe3yabTaTOB

4.4.1 MaccoByio HOJIO OKcHia Kanbliusg X NPHU IPSAMOM MeTole THTPOBAaHUS, %, BBIYMCISIOT IO
¢dopmyre

_ ¥, €250
=

X 100, 3

rae V; — ob6sem TpuwioHa B, H3pacxomoBaHHOTO Ha THTPOBAaHME, cM3;
C, — MaccoBasi KOHIIEHTpaIys pacTsopa TpwioHa B, r/cM3 oxcuna xambims;
250 — 06BbeM MCXONHOTO PacTBOpa, CM>;
m — Mmacca HaBeCKH, T;
V, — obbeM aTMKBOTHOM 4acTH pacTBopa, cM>.
442 HopMbl TOYHOCTM ¥ HOPMATHBbI KOHTDPOJISI TOYHOCTU OIpeAEICHUII MaccoBOl JOAM OKCHIA
KaJIbLIMs TpUBEIeHBI B Tabmuue 1.

Tab6nuua 1
B niponieHTax
HopMBI TOYHOCTH ¥ HOPMaTKBLI KOHTPOJA TOYHOCTH
MaccoBast oSS OKCHIAA KAIBLUS
A di ] )
Ot 0,02 no 0,05 Bxmou. 0,02 0,03 0,02 0,01
Cs, 0,05 » 0,1 » 0,03 0,04 0,03 0,02
» 0,1 » 0,2 » 0,04 0,05 0,04 0,03
» 0,2 » 0,5 » 0,07 0,08 0,07 0,04
» 0,5 » 1 » 0,09 0,12 0,10 0,06
» 1 » 2 » 0,13 0,16 0,13 0,08
» 2 » 5 » 0,20 0,25 0,20 0,15
» 5 » 10 » 0,3 0,4 0,3 0,2
» 10 » 20 » 0,4 0,5 0,4 0,3
» 20 » 50 » 0,6 0,7 0,6 0,4
» 50 » 99 » 0,7 0,8 0,7 0,5

5 KommjieKCOHOMETPHIECKHiT METO/] Onpeae/ieHus OKCHAA KAXbLHA
B XPOMCONEPIKAINX OrHEYNOPHBIX MAaTepHANAX U H3AeauaX (MPH MACCOBOI Joje
or 0,3 no 4 %)

5.1 Cymmoctb MeTOA

Meron ocHOBaH Ha 0OpaTHOM KOMILUIEKCOHOMETPHYECKOM TUTPOBAaHUH W30LITKA pacTBOpa TpwioHa B
pacTBopoM xopucroro Kamsiust npu pH 12—13 ¢ dumyopekcoHoM B KauecTBe WHAMKATOpA.

5.2 PeaxkTmBbl U PACTBOPbI

Harpwuit yrnexucnsiit mo T'OCT 83.
Harpuit TrerpaGopHokucibiit 10-poguenit mo TOCT 4199 npeaBapuTe/ibHO 0GE3BOXMBAIOT B IUIATU-
HOBO# YalllKe HA 3MEKTpUIecKOi MIHUTKe, 3aTeM B 3JEKTPUIECKON MTeYr MPH OCTEIIEHHOM IOBbILIEHUH

4
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temmepartypsl ot 600 o (900 + 50) °C. IMonxyyeHHBIH UIaBNeHbIA TeTPaGOPHOKUCIIBIN HATPHIT OXITIAXIAIOT,
PACTHAPAIOT B IIOPOLIOK M COXPAHSIOT B GaHKe IUIS CHITYYEro MaTepHaia WK B SKCUKATOpe.

CMech 1S CIUIaBACHUS: YIJIEKUCIIBIA HATPMH 1 TeTpaGopHOKMCIIBII HaTpuil 6e3BOXHbLIN CMELIMBAIOT
B COOTHOLIEHHH 2:1.

Kucnora consanast no F'OCT 3118, paz6asiaennas 1:1 u 1:9.

Kucnora asotnas mo I'OCT 4461.

Bomopona nepokcuzg o I'OCT 10929.

YpotponuH (rexcaMeTW/IEHTETpAaMUH), pacTBop mMaccoBoit moneit 30 %.

Kamus runpoxcun o TOCT 24363, pactBop MaccoBoit goneit 20 %.

Cnupr sTunoBsiif pextudukopanHbi TexHMYeckuii no F'OCT 18300.

HHIMKaTOp MAJAXMTOBLINA 3€JIeHBIN, CITUPTOBLIM pacTBOp MaccoBoii goneit 0,5 %.

Kamuit ximopuctsiii mo F'OCT 4234.

XKenesa (III) xmopun 6-sogusbiit mo F'OCT 4147, pactBop Maccosoii moneit 0,5 %: 5 r xiopuaa
xexne3a (II1) 6-soanoro pacteopsiior B 1000 cM3 Bomsl ¢ nobasnenuem 10 cm3 congHoit kucaorhl (d =
= 1,19 r/em?).

HMuaukatop GIyopeKCoH, CMech ¢ XJIOPUCTHIM KalueM B coorHowenuH 1:100.

Kanpuuit yrrekucasiit mo F'OCT 4530.

Kamb1mit xmopucTsiif, pacTBop MossipHo# KoHUeHTparu 0,025 Mons/mv3: 2,5023 T yrieKuc1oro Kaibims,
TIPEABAPUTESTHLHO BBICYILIEHHOTO TpH Temmeparype (110 + 5) °C no nocrosHHOI Macchbl, paCTBOPSIIOT B CTAKAHE
BMecTrMocThIo 400 cM3 B MuHMMabHOM KomgecTse (30—50 cm3) pacteopa comsiHoit kueors! (1:1). Yoiexuc-
JBIA Ta3 YNALIOT KUITTJeHeM. PacTBop OXNaXmaioT, IepeBosT B MEPHYIO Koiby BMecTMMocTsio 1000 M3,
JOBONST BOXOM JO METKM M MepeMeIlMBaioT. PacTBop XIOpPHCTONO Kamblig MMeeT MaccoByIO JHOJIO OKCHIa
kanbupst 0,001402 r/cm3. Koadduiment nepecyera ¢ yryieKUCIONo KaabLus Ha OKCHUE KabLys paBeH 0,5604.

Coub quHarpuesast sTwieHInaMuH-N, N, N’, N'-TeTpayKcycHo KucaoTh! 2-BoaHas (Tpwiod Bb) no
T'OCT 10652, pacTBop ¢ MonspHOi Kouuentpanueit 0,025 mons/nm3: 9,3056 r Tpuioxa b pactsopsior B
BOJE, NIEPEIMBAIOT B MEPHYIO K0JIGY BMecTUMOCThIO 1000 cM3, HOMBAIOT O METKH BOAOI, TepeMeIlKBAIOT.
PacTBOp XpaHAT B COCyA€ U3 IUIACTMACCHI.

5.3 Ilposenenne anam3a

Hasecky Matepuana Maccotii 0,25 r cMelIMBaIOT B IVIATHHOBOM THUIVIE ¢ 4—6 I cMeCH [UTS CIUIaBAeHYUs.
Cmnasnsor B TeueHMe 1 4 mpy temneparype (1100 + 50) °C no oGpasoBaHus npo3payHoOro paciiasa.

TTocne oxnaxneHus CIUIaB PaCTBOPSIOT PACTBOPOM colisiHoi KUCIoTHI (1:1) mpu cnaGoM HarpeBaHUU.
IpuGapagIoOT IO KAIUIsIM MEPOKCHI BOZOPOAA LISl BOCCTAHOBJIEHUS XpPOMa IO TPEXBAJIEHTHOTO COCTOSIHUS
win n1o6aBnaioT 5 cM? pacTBopa Xitopuaa Xeiesa ¥ 1 cM? KOHLEHTPUPOBAHHONW A30THOM KHCHOTSI,
HEUTPATU3YIOT PACTBOPOM IMAPOKCHIA KANUA IO ITOSBIEHHUS O0CaKa, KOTOPHI paCTBOPAIOT HECKOJIbKUMMU
KaIUIsIMM pacTBopa cojsiHol KucmoThl (1:1). TIpunuBaioT pacTBOp ypOTpONMHA OO ITOJHOIO OCAKACHMS
rMAPOKCUIOB U ewe 15—20 cM3 B U3OLITOK, HArpeBAOT JO TeMIepatypbl He Gojee 70 °C B TeyeHHe
10—15 MuH. OX1aXa10T, TEPEBOIAT B MEPHYIO KOJGY BMECTUMOCTBIO 250 cM3, IOBOISIT BOMOM HO METKH,
TepeMelBAIOT U JAIOT 0CAnKy OTCTOSTHCS. OTOUIBTPOBHIBAIOT Yepe3 Cyxoit GUIBTP, OTOPOCUB MEPBYIO
mopumio dwisrpara. OcTanbHOM GHIBTPAT UCIIONB3YIOT IJIA OIpPEAeICHIS OKCUIOB KaMbLUa M MarHus.

st onpenenenust okeuna Kanbuus 100 cM? ¢unrTpata NepeHoCST B KOHMYECKYIO KONOY BMECTH-
Mocthio 500—600 cm® u nosomsaT Bomoi mo 200 cm3. 3ateM u3 GropeTkM mnpubaBmstioT 25 oM3
0,025 mons/nM3 pacTBopa TpuiIoHa B, HECKONBKO Kale/h PacTBOpa MAlaxHTOBOTO 3€JIEHOro, KoGaBIsIoT
pacTBop IMApOKcUIa K 1o obGecuBeunBaHus U ewe 20 cM3 B U36LITOK Mtk yeTaHoBneHus pH 12—13.

Jlo6aBigioT HEOOBIIOE KOMTHUYECTBO cMecH (ITyOPEKCOHA C XJIOPUCTHIM KATHEM U M30LITOK PacTBOpa
tpiiona B, orrurpossiBaoT 0,025 Monb/aM? pacTBOPOM XJIOPHCTOTO KAbIMsl O M3MEHEHUS] PO3OBOIA
OKpacky B (IyopecuMpyOLIyIO KeITO-3e/IEHYIO.

OGneM pacTBopa xiopucroro Kaabimst 0,025 moib/am3, pacxomyemoro Ha TuTposaHume 25 cm3
0,025 monb/nM? pacTBopa TpuioHA B, yCTaHABIMBAIOT IIPH KOHTPOJLHOM OIBLITE B TEX X€ YCIOBUSAX.

st onipelieTIEHUsT OKCHAOB KATbLUA M MArHUSA MOXET OBITh HCIIOIB30BaH PACTBOD ITOC/Ie BBIAETEHUS
okcuna kpeMHus (IV) u otaenenus ruppokeunos no FOCT 2642.3 win TOCT 2642.4.

B sTOM ciyuae MCoNb3yIOT Bech pacTBOp (GHIBTPAT) M IOCTYIAIOT, KAaK YKA3aHO BhbILIE.

5.4 OGpaGoTka pe3yIbTaTOB

5.4.1 Maccosyio oo oKcHMaa Kanblus X;, %, BEMUCIIIOT No dopmyie

_ (¥, V) V,0,001402
= - ,

X, 100, )

roe ¥, — obvem 0,025 mosp/nmM> pacTBOpa XJIOPHCTOTO KajdbUMs, M3pacXOJOBAHHOTO HA THUTPOBAHME
25 em3 0,025 monb/nM3 TputoHa B B KOHTPOIBHOM OIIBITE, cM3;
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¥V, — obbem 0,025 moib/aM> pacTBopa XJIOPKCTOTO Kaiblysl, U3PACXONOBAHHOTO HA TUTPOBAHME, CM3;
V, — obiwuii 06beM UCXOZHOTO pacTBopa, cM>;
V, — o6BpeM aMMKBOTHOI YaCTH UCXOIHOTO PacTBopa, cM3;
m — Macca HaBecKH, .
5.4.2 HopMBl TOYHOCTH M HOPMATHBBEI KOHTPOJSL TOYHOCTH OIPENCASHHU! MacCOBOM JOMW OKCHIA
KaubuuA MpUBEACHBI B Tabnuue 1.

6 YCKopeHHBli KOMILIEKCOHOMETPHYECKHIT METO ONpeeIeHHs: OKCHIA Kaablys
B MarHe3HAJIbHBIX OTHEYNOPHLIX MATEPHAJNAX U M3eauax (IpH MaccoBoii Joae
or 0,2 10 45 %)

6.1 CymmnocTs MeTOaA

Meton OCHOBaH Ha OMpeIeNCHUU OKCHAA KAIBLIUSA KOMIUIEKCOHOMETPUYECKHM THTPOBaHHEM C
SPHOXPOMOM CHHe-4YepHbIM P B KauecTBe MHIMKATOPA.

6.2 PeakTHBbI K PaCTBOPbI

Kucnora consHasg no I'OCT 3118, pas6asnennas 1:3.

TpusraHonaMuH, pasbapiaeHHbIH 1:1.

WHOMkaTop 5pHoXpoM CHHe-YepHEIil P.

Kanus rugpokcun mo FOCT 24363, pacrsop MaccoBoit mojneit 20 %, XpaHST B MOMUITHIEHOBOM
cocye.

Caxapo3a o T'OCT 5833, pactsop maccoBoii noeit 2 %.

HWunukarop ¢iyopekcoH.

Hunukatop TuMondbTaIeHH.

VHIMKATOD KUCJIOTHBIA XPOM TEMHO~CUHUM.

Hnnukatophas 6ymara Konro.

Conp auHaTpuenast srwteHauaMuH- N, N, N', N'-TeTpayKcycHoi#t KUCIOThbI 2-BoAHast (TpijioH B) o
T'OCT 10652, pactop ¢ MoJsipHO KoHueHTpauuei 0,0125 mMons/am? u 0,025 Mons/om3,

Harpuit xnopuctbiit io TOCT 4233.

WunukaropHas cMmech: 0,1 r uHAMKAaTOpa 3puoxpoMa cuHe-yepHoro P pacrupaior B dapdoposoit
crynke ¢ 30 r XTOpUCTOro HaTpHs.

Kanpumit yrrekucisiit mo T'OCT 4530.

MaccoByio KOHLEHTPAIUIO pacTBopa TpWwioHa B, r/cM? okcraa xanbuwst, yeTaHasIuBaioT o 4.2. B
Ka4ecTBe MHAMKATOpa MPUMEHSIOT 3PUOXPOM CHHe-YEPHBI M TUTPYIOT O Iepexofia OKpackH pacTBopa
U3 MATIMHOBOM B Toy6y1o.

6.3 TIpoBenenme anaausa

Hasecky Marepuana maccoit 0,1 1, MoMeleHHYI0O B KOHHYECKYIO KolI6y BMecTUMOCThio 250 cm?,
pactopsioT B 15 cM? consHolt kucaote (1:3), 3aKpBIBAIOT KOJGY IIAPUKOBBIM BO3AYIIHBIM XOMOIWIBHM-
KOM WIM KpBIIUKO} X YMEPEHHO KHUILTAT B TEYEHME 5 MUH Ha SJeKTporuiuTke ciaboro Harpesa. Ilocie
pacTBopeHMst KOGy CHUMAIOT ¢ IUIUTKY, mpuiusaoT 100 cm3 ropsiueit Bonsl, 1 cM3 pacTsopa TpUITAHO-
namuna (1:1), 2 cM3 pacTBopa caxapo3bi, HEUTPATH3YIOT paCTBOPOM I'Mapokchaa kKauus no 6ymare Kowrro,
MpUAMBAIOT B M36brToK 15—20 cm? nia yeranosnenus pH 12—13, go6assior 0,1—0,2 r HHAUKATOPHOH
CMECH 3pHOXpOMa CHHEe-YePHOTO U TUTPYIOT PacTBOPOM TPWIOHA B 1o mepexona okpacku U3 MaJMHOBOK
B romy6yio. JlommyckaeTcsi TakKKe UCIIONB30BAHME ATMKBOTHOM YacTu pacTsopa B obneme 100 cM3, romy-
yerHoro o I'OCT 2642.3, paszen 6

B kayecTBe HHAMKATOPA MGXKHO IPUMEHSTh MHAMKATOPHBIE CMECH KMCIOTHOIO XpOMa TeMHO~CHHETO
Wik GIIyOpeKCOHA ¢ THMONAGDTANCHHOM.

6.4 OGpaGoTKa pe3yILTATOB

6.4.1 MaccoByro JOJIO OKCHAA KATbIUs X, %, BEIYUCIAIOT 110 (opmyie

x,=££ 100, ®)

rae ¥V — obbeM pacTBopa TpwioHa B, M3pacxoA0BaHHOIO HA THUTPOBAHUE, CMS;
C — MaccoBasi KOHLIEHTPALIMS pacTBopa TpwioHa B, r/cM3 okcunma xanpums;
m — macca HaBecKH, T.
6.4.2 HopMBI TOYHOCTM K HOPMATHBBI KOHTPOJISI TOYHOCTH OIpeleIeHHiAi MacCOBOI MOMM OKCUAA
KaJIbLMs TIPUBEREHB! B Tabnuue 1.
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7 AToMHO-a0COPOIMOHHBIH METON ONpele/ieHns OKCHAA KaJIbIus
B KPeMHE3eMHICThIX, ATIOMOCHIHKATHBIX, INIMHO3EMHUCTHIX H BbICOKOMATHE3HAIbHBIX
MaTepuajax (nmpd mMaccopoit zoue or 0,02 go 15 %)

7.1 CymmocTh MeTOAa

Merton ocHOBaH HAa pAa3IOXEHHUM ITPOOHI CMeChIO (TOPHMCTOBOLOPOXHON M CEpPHOM KHUCIOT U
U3MEPEHUHM aTOMHOM abcopOUuM KaIbLMSA B IUIaMeHHM okKcuf asora (I) — ameTwneH WIM BO3AYX —
aleTWIeH IIpY JTHHE BOJHHL 422,7 HM.

7.2 Anmaparypa, peakTHBLI H PACTBOPBI

Yawky rwrarnHoBsie No 118-3 o T'OCT 6563 wy yamky U3 crexioyriepona Ne 2.

CynnbHbi Kad ¢ TepMOperyIsSTopoM, obeclieurBaoLMil HarpeB 1o temneparypsl (110 + 5) °C.

Teuyr MydenbHas ¢ TepMOperyasTopoM, obecrieynBalolas Harpes 1o teMireparypst (600 + 50) °C.

ATOMHO-a6COPOIIMOHHBIN CITEKTPOdOTOMETP C UCTOYHUKOM U3MYICHUS KATBIIHS.

Kucnora ¢ropucroponoponnas mo I'OCT 10484.

Kucitota cepras mo I'OCT 4204, pas6asnenHas 1:1.

Kucinora constHag mo M'OCT 3118, paz6asnenHas 1:1.

Oxcul iaHTaHa WIM COJIM JIZRHTAHA, PACTBOD C MAaccoBOM KOHIeHTpalueit Jantana 0,1 r/cm3: 29,25 1
OKCHJIA JIAHTAHA PacTBOPSIOT B 50 cM3 CONAHOM KUC/IOTHI, IIEPEIMBAIOT B MEPHYIO KOOy BMECTHMOCTBIO
250 cM3, DONMBAIOT O METKK BOLOW M IE€pPEMELIUBAIOT.

PacTBOp XJIOPHMCTOTO JIAaHTAHA MAaCCOBOM KOHIEeHTpauuu gantana 0,1 r/cm3.

Kammit yorekuensiit o FTOCT 4530.

CTaHIapTHHI! pacTBOp OKCHIA KajblMs MACCOBOM KOHIEHTpanumu okcuzma Kamsuusa 0,001 r/cm3:
1,7852 r yIiieKUCIOro Kaablvs, pegBapyuTeIbHO BhICYIIEHHOro NpH TeMreparype (105 + 5) °C B TedeHHe
1 4, MOMENWAIOT B CTAKAH BMECTUMOCThIO 350—400 cM3, npuwansaior 100 cM3 Boxaki, 3aTeM IO KaruisiM
pactBop coisiHOM KucnoTel (1:1), HarpeBaioT OO IOJHOIO pacTBOpeHUsl. PacTBOp KUITATAT B TeYeHUE
3—4 MHH, OXTAXKIAIOT, NEPEBOAAT B MEPHYIO KOJOY BMECTUMOCTbIO 1 AM3, HONMBAIOT BOMOM JO METKH,
MepEeMeINBaIOT (PacTBOp A).

CraHaapTHBIA pacTBOP OKCHIA KAIBLHMS MAacCOBOM KOHIEHTpaluy okcuaa kambims 0,00005 r/cm3:
25 cM? cTaHEApTHOro pacTBOpa A NMOMEINAIOT B MEPHYIO K06y BMecTMMOCTbiO SO0 cM3, momusaioT Ao
METKM BOIOH, mepeMemInBaioT (pactsop b).

CepHH rpayHpOBOYHBIX CTAHAAPTHBIX PACTBOPOB OKCHIA KAJBIIUA FOTOBSITCS CHENYIONINM 00pa3oM.
B Meprble Kon6ni BMecTuMocTso 100 eM3 nomemator 0,5; 1,0; 1,5; 2,0; 3,0; 4,0; 8,0; 12,0; 16,0; 20,0 cm?
cTaHmapTHoro pactBopa b okcuma kaneuusi, yro coorsercrryer 0,000025; 0,000050; 0,000075; 0,000100;
0,000150; 0,000200; 0,000400; 0,000600; 0,000800; 0,001000 r okcuna kanenus. K pactsopam 106aB/aiOT
5 cM? pacTBOpa JIaHTaHA, KOJUBAIOT 0 METKY BOIOMW IE€PeMEILKBAIOT.

7.3 IlpoBenerue anaam3a

Hagecky npo6st Maccoit 0,5 r moMelIaoT B TWIATUHOBYIO YAIIKY WJIHM B YAIUKy K3 CTEKJIOYTIEpPONA,
CMa4yuBaioT BOOOW, OPWIHMBAIOT 15 cM3 GTOPUCTOBOXOPOAHONM KHCIOTHI, 2—3 cM3? CepHOM KHCIOTH U
BEIIIAPMBAIOT HA 33KPBITOH DJIEKTPOIUIMTKE MPU MEPHOAMYECKOM IIOMEINMBAHWU JO IOSBICHUSA NapoB
cepHoro aHrumpuna. Yamky oxIaxaaioT, OGMbIBAlOT CTEHKM BOROW M BBHIMAPHBAIOT CONEPXHMOE YalIKU
Jocyxa. Cyxoi ocTaToK NpOKAMMBAIOT B MydesbHOMH neun mnpu Temmeparype (600 + 50) °C B Teuenue
2—3 muH. Ocraroxk npu HarpeBaHwu pactBopsitoT B 20—30 cm3 pactBopa consgHoit kuciorel (1:1),
MePeBONAT B MEPHYIO KOJIOY BMECTUMOCTBIO 250 cM3, TIATEIbHO OYMINAS JHO M CTEHKM YallKM CTEK/ITH-
HOM ITAJIOYKOM C pe3MHOBBLIM HakKOHEYHMKOM. PactBop kumsatar 8—10 MUH, OXJIAXHAIOT, JOBONAT BOAOM
0 METKH U EpeMENUBAIOT. 3aTeM (GWILTPYIOT Yepe3 ABOHHOM CyXoi QIIBTP «CHHSIS JIEHTa», 0TOpachiBas
nepBbie JBE nmopuuu puibTpara.

B 3aBUCHMMOCTH OT MAacCcOBOH HOJMW OKCHIA KIBLUHMA B MEPHYIO KonOy BMectMMocTbio 100 cm3
MOMELIAIOT AIMKBOTHYIO YacTh (MIBTPATA B COOTBETCTBHH C Tabimuei 2, nobasasor 5 cm? pacrBopa

JIaHTaHa, JOJMUBAIOT IO METKH BOAOM U IiepeMe- Ta6auua 2

LIMBAOT.

HamepsioT abcopOLuuIo Kajiblus B ILIa- Maccosast 105151 OKCHAA AJHKBOTHAS aCTh, cM’
MeHu okcup azota (I) — aueTwieH Wiy aue- Kansus, % ’
THJIEH — BO3JyX IIPH AJAMHE BOJHH 422,7 HM. Or 0,02 10 0,05 BUHOY. 50
H3mepeHne MpoBOAST METOLOM OTPAHUYUBA- CB.005 » 07 » 50
foutux pactBopoB. Ilocie Kaxmoro u3Mepe- » 07 » 35 » 10
HUS pPaCHBUISIOT BOAY M IpPOBEPSIOT HYJb » 35 » 7 » 5
npuGopa. » 7 » 15 » 2
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7.4 O6paGoTka pe3yaLTaToB

7.4 1 Maccy okcuia KanapliHs m, T, B IMKBOTHO! 4aCTH aHAIU3UAPYEMOT0 PAaCTBOPA BBHIYUCISIOT 110
¢dopmye
(my—m) (A-A4) 6
m=m +-—2 LT (6)
A2 - Al
rae m; v m, — Macca OKCHAA KaIbLUs B rpalyMpOBOYHBIX pacTBopax (m, > my), T;

A — aToMHOE IOINOoINEHHE AHATU3UPYEMOTO PacTBOPA;
A, A, — aTOMHOE NOIJIOILEHHE IPafyHPOBOYHBIX CTAHAAPTHBIX PACTBOPOB.
7.4.2 MaccoByio 100 OKCHAA Kanblus X;, I, BBIYHUCISIOT o (opMyne

X, =2 100, %
my ¥,
re m — Macca OKCHAA KIbUWA B a/IMKBOTHON YacTH aHAJIM3MPYEMOro pacTBopa, I
¥V — o61mit 06beM HCXORHOTO pacTsopa, cM?;
m; — Macca HaBeCKH, T;
¥,— 06beM aIMKBOTHO#M 4aCTH pacTBopa, cM>.
7.4.3 HopMbl TOYHOCTH ¥ HOPMATHBBI KOHTPOJISI TOYHOCTH ONpPENENICHUN MAcCOBOM JOJIM OKCHAA
Kanblusg NpuBeleHbl B Tabnuue 1.
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