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NMpeancaoBue

1 NIOATOTOBJIEH Poccniickoit Pepepanueit TexHHUECKUM KOMH-
Tetom TK 145 «Metoabi KOHTPOJAS MeTANJONPOLYKIHH»

BHECEH Texunueckum cexperapuaroM MeXrocyaapcrBeHHOro
CoBera no craHaapTU3alMu, METPOROrHU U cepTHHHUKALMH

2 NPUHAT MexrocypnapcrseduniMm CoBeTOM N0O CTaHAAPTH3ALHH,
METPONOTHH U cepTuPukaunu 17 despaas 1993 r.

3a npuHATHE NPOroJoCOBAJN:
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HalrMOI0r 11 106y £ 1D Tha HativMc HOBa O BAUHOHA IBHUGI O OpidHE
MO CTallapPTIzalli
Pecm6 tnha \pacHns Aparoceran tapr
Peeny6 Hna boapyew be cranlapi
Peenyvt mnna Ka axctan [ otctan tapr Poany 6 i lKasaxera
|  Poemvo ning Mo 1 1osd VMo pBactan LapT
Poccuncnast denepanng [occradg tapr Poceni
Tvyvprvenucray Ty prMveHIOLCTA 1aPT
Pocyo miwa Vibonnoeran Y 31OCCTAH 1apT
Y Kkpard | [ occTan (apr ¥ npdHiin

3 Hocranosnennem Komurera Poccuiickoit ®Penepaunuu no craHpap-
TU3auuu, Metpojoruun u ceprupukauun ot 140695 M 298 mex-
rocygapcreeHubld ctanpapr FOCT 21639.3—93 BBeadeH B AeHCTBUE
HEeNnocpeACTBEHHO B KauecTse rocyaapcrBeHHoro cranpaprta Poc-
CHUCKOHN Pepepaunn ¢ | auBapsa 1996 r.

4 B3AMEH TFOCT 21639.3—76

C MITK HUspnarteanctBo cTan 1apTos, 1995

Hacrosmuit cranpapr He MoXeT ObiTb MOJHOCTBIO MAU YACTHYHO BOCNPOU3BENEH,
THPAXKUPOBAH W pPaLNPOCTPAHEH B KayecTBe O(QHUUAJBHOrO H3JlaHKHA HA TEePPUTOPHH
Poccuiicko#t Peaepaunu Ge3 paspewennd foccrangapra PocchH
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MEXTOCYIODAPCTBEHHDBDNA CTAHAAPT
S

PaocH A5 3NEKTPOULIAKOBOT O nepeniasa
METONAbLI ONPEJAEJEHUA OKUCH KAJABUHA U OKUCUH MATHUA

Fiuxes for electroslag remelting.
Methods for determination of calcium oxide and magnesium oxide

Hara seeaennn 1996—01-—01

[ ObJIACTD MPUMEHEHHHA

Hacrosiiuuit cravgapr ycTaHaBJAHBaeT THTPUMeTpUUECKHE H aTOM-
HO-a0COpPOLUMOHHBIM METOJbl OlpeJeseHNss OKHCH KaJibUHA TIpU Macco-

BOH goJie oT 1 10 65 % M okucH MAarHus MpH MaccoBOH pA0Je oT 2 40
27 Y.

2 HOPMATHUBHDIE CCbINTKH

B HacTosilieM cTaHaapTe HCIOJAb30OBAHLI CCHIJIKH HA CAEAYIOULiHe
CTaHAapTHh:

[OCT 311877 Kucsora consHas. TexHuueckue ycaoBUA

I'OCT 3760—79 AmMuak BOAHBIH. TeXHHUCCKHE yCJOBUS

FOCT 3772—74 AwmmoHu#i ©HOCPOPHOKHCAbIA ABYy3aMeLIeHHbIH.
Texnuueckue ycJaoBusl.

[OCT 3773—72 AmMouu# XxaopHCThiH. TexHHU4yecKkUe yCJAOBHUSA

TOCT 414074 CrpoHuuii xjaopuctbiii 6-BoaHbIl. TexHuueckue yc-
JIOBU S

[OCT 4204—77 Kucnota cepHas. TexHHYECKHE yCJ/OBUSA

FOCT 4234—77 Kaau#i xaopHCTHId. TeXHHUYECKHe YCJOBUSA

F'OCT 4332—76 Kaauit yraexkucablit — HaTpuil  yraekucabid. Tex-
HHYECKHE yCJOBHSA

I'OCT4526—73 Marxuit okcua. TexHuueckHe yCJaOBHS

TOCT 4530—76 Kaapuuit yraexucabiii. TexHuyeckue ycJa0OBHS

[OCT 5456—79 l'uapoxcunaMuHa THAPOXJOPHI. TeXHHYECKHE YC-
JIOBU

U3panue opnumanpmoe
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[[OCT 5457—75 AueruJsieH pacTBOPEHHLIH H ra3oobpasHblil TeXHH-
yeCKHH. TeXHHYECKHEe YCJOBHHA

[OCT 5712—78 AMMOHHA ulaBeJeBOKHCJbLINH 1-BoaHblH. TexHHye-
CKHe YCJOBHSA

['OCT 5839—77 Hartpuii uiaBeseBOKHCALIH. TeXHHUCCKHE YCAOBHA

T'OCT 8677—76 Kaabuuit okcua. TexHHuyeckHe yCJOBHSA

F'OCT 8864—71 Harpua N, N-austuagutuokap6amart 3-BOAHBIH.
TexHuuyecKkue ycJ/OBHSA

'OCT 9656—75 Kucaora 6opHast. Texuuuyeckue ycaoBus

FTOCT 10652—73 Couab puHatpHeBas sTHJAeHaHaMHH-N, N’ N'-ter-
DAayKCYCHOH KHCJIOTHI, 2-BoAHas (TpHaoH b).

FTOCT 11293—89 )KenatuH. TexHHYEeCKHE YCJAOBHS

TOCT 20478—75 AMMOHHjA HaACEePHOKHCABI. TexHHUECKHe YCJOo-
BHS

FOCT 20490—75 Kanuit mapraHuoBOKHC/ABIH. TeXHHUeCKHe YCJO-
BHA

TOCT 21639.0—93 ®dawocw a0 3JEKTPOLIJAKOBOrO Tependana.
OO0 e TpeOOBaHUA K MeTOJAaM aHaJu3a

F'OCT 21639.3—93 ®duatoch Ads  3JeKTPOLIJAKOBOrO nepernsana.
MeToabl onpeaeneHusa OKHCH aJIOMHHHSA

[OCT 24363—80 Kaausi ruapookucsk. TeXHHUYeCKHe YCJIOBUSA

3 OBUIUE TPEBOBAHUHA

Oo6wmiue TpeboBanusa K MeroiaaMm aHagausza — no ['OCT 210639.0.

4 TUTPUMETPHYECKHR METOA ONPEAEJEHUSA OKHCU KAJIbLHA

4.1 CywHocTh MeTOAa

MeTon oCHOBaH Ha TUTPOBAHUMW B UleJouHoll cpene npu pH 12 Ho-
HOB KaJlbLUHUS TPUJOHOM D B NPHCYTC1BHH MeTaJUIMHAHKaTopa ¢payo-
PEKCOHA UJAHW CMECH HHJAUKATOPOB KaJblUeHHa W THMOJAGTAJEHHA.

MeTon npuMeHseTca MpPH onpeaesieHHy obllero coaepXKaHusl OKH-
CH KaakUHUA B CyMMe COCJAHHEHHH OKHCH KaJbLUHA H PTOPHUCTOr0 Kalib-
[LHUA.
4.2 PeakTUBbl U PacTBOPLI
Kucaora consHast no TOCT 3118 i pactBop ¢ MOJSIPHOH KOHUCHT-
pauueit 1 moab/aM® u paszbaBaeHnas 1:1.

Kaaust rugpookuch no 'OCT 24363, pacTBop ¢ MacCOBOH KOHLEHT-
pauued 5 u 200 r/am?.

Kaaun xaopucteiit no F'OCT 4234.

Muaukarop ¢ayopekcon 0,2 r HHAHKaTOpa pacTUpPAIOT B CTYyIIKe C
20 I XJIOPHCTOro KaJgaus.

Kaabuusa okuck no 'OCT 8677.
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QiyopeCcUHPYIOIHH HHAHKATOP: 2 I' KaJbUEHH AHHATPHEBOH COJH
[IOMeILalT B cyxylo KoJa0y 200 cm? u pacrBopsior B 200 cMm?® pacrBopa
FMAPOOKHCH KaJiusi ¢ MacCoOBOH KoHueHTpauuei o r/am?. JloGasasiior
B pacTBOp nopuusMu npH sB3baartviBaHuu 40 cM® CONSTHOH KHCJIOTHL C
MOJISIpDHOI KOHUeHTpauued 1 Moab/am3. PactBop hHAbTPYIOT B KOOy
BMectTuMoctbio | aM3. Ocanok Ha (uIAbTPE NPOMBIBAIOT NOAKUCJICHHOH
BOJOH (Ha 1 am? BOABI 2 cM® pacTBOpa COJIIHOH KICJOTH ¢ MOJISAPHOH
KoHUueHTpauueir | moap/amM?) no ob6bema duabTpara 1 am’.

TumoandTanend, pacTBOp ¢ MAacCOBOH KOHUeHTpalueH 2 r/am° B
pPacTBOpe OKHCH KaJbLHA C MaccoBOil KOHLeHTpalMei O r/am’.

Muauro 5,0 — AHCYJAbGOKUCAOTH JUKaJHeBas COJb, HHAHKATOP
(MHOAMroKapMHuH), BOJAHBIA  pacTBOP C MAcCOBOH  KOHUEHTpauueH
20 r/am3.

Ammonuii HaacepHokucawii no ['OCT 20478, cBekxenpuroTOBJIEH-
HbIH pacTBOp ¢ MaccoBod KoHueHnTpauuen 100 r/am?.

UyagukaTop MeTHNOBBIIT KPaCHbIH, CIIUPTOBLIL pacTBOP C MaCCOBOH
KOHUeHTpauue# 1 r/am’.

I'mppokcunamuuna ruapoxgopug no 'OCT 5456, pactsBop ¢ Mac-
COBOI KOHUeHnTpauuein 200 r/am?,

Ammonup xgopuctoii no 'OCT 3773, pacTtBop ¢ MacCOBOH KOH-
nentpauuned 200 r/am?.

Ammuax Bojgubiil no T'OCT 3760, paz6asiaernnniii 1:1.

Harpuss N, N-pustunautnokap6amat no I'OCT 8864, pactBOop ¢
Maccoson noHUueH rpaunen 100 r/am’.

AmMonuit maseseBoxkucabld no 'OCT 5712, pacTBOpe ¢ MaccOBOH
kOHUeHTpanued | 140 r/am°.

Coab auHarpueBas sTuieHauaMuu-N, N, N’, N’'-teTpayKkcycHoii
Kucaoibl, 2-Boanas (tpugaoH b) nmo 'OCT 10602, pacrtBopsl ¢ MoJasap-
Hoit koHueHnTpaunen 0,025 moap/am3, unpurotossenssie 1o [OCT
21639.2.

bymara HHAMKATOpHAas yHHUBEpPCaAJbHAA.

Muankatop METHJIOBBLIfI OpaHXKeBHI, pPacTBOP ¢ MacCOBOH hOH-
nedHipaunen 1 r/am’.

Kaapupii yraekucasiin o F'OCT 4530
CraHaapTHbie pacTBOPHL

Pacteop A: 1,785 r yr/ekKHcJoro KaJjbUHWs, NpeABapHTeIbHO BbI-
cywiennoro npu  Ttemnepartype (1050495) °C 10 1IOCTOAHHOH Macch,
MOMeULaloT B cTakaH BMecTuMocThio 300—400 cm?, noausarwt 100 cM?
Boabi, 20 ¢M* COJISTHOH kuCJOTHI (l:1) um HarpeBaioT [0 NOJHOrO pact-
BOpeHusa. PacTBOp KUNATAT B TeueHHe 3—4 MHH, OXJIaK1al0T, NEPEJIH-
BAIOT B MepHYI KOJ0y BMECTIHUMOCTbIO 1 AM’, JOJHBAWOT BOAOH [0
METKH U iepeMelluBalorT.
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MaccoBylo KoHLIeHTpalulio pacrtBopa A ycTaHaBJAHBAlOT FrpaBUMeT-
PHYECKHUM METO/LOM.

Tpu aankBoTHLIC YyacTy pacTBopa A no 20 ¢M?® nomellal1 B KOHI-
yeCKHe KoJs10bl BMeCcTHMOCTbio 200 cm’, npuauBatot no 100 cm? rops-
yeil BoAbl, o 50 ¢M3 pacTBopa L1aBCJEBOKHCAOI 0O aMMOHHSI C MAcCOBOIl
KoHllenipalideft 40 r/aM* g OCTaBJSAIOT pac1BOpPbl C BbIIIABLIHM OCAJ-
KOM L1aBCJCBOKHCJAOIO KaJiblHfA B TeiioM mecte Ha 10—19 mMuu. 3a-
TeM NpPHOABJAAIT 110 2-—3 KallJll METHJOBOIO KPACHOro, HEH1padusy-
I0T aMMHAakOM 10 H3MEHEHHS OKpaCKM HHAMKaroepa 1 A00aBJslOT 1O
| cm?® ammuaka B u3bbitox. PacTBopnl ¢ 0CaagkoM xunsargatl 1 —2 MuH
H yepesd 15—18 u ocajoK WlaBCJAEBOKHCJAOrO KaJbliigd (PHIALTPYIOT HA
NJAOTHBIA (QUABLTP, NOCAe 4yero NpoMbiBarT 6—8 pas pacTBOPOM MLiaBe-
JEBOKHUCJOTO AMMOHHS ¢ MAcCOBOHM koHuecHtpauuenn | r/am?. Quaptp
C OC3JKOM I1OMeNlal0oT BO B3BELUCHHBIH MJATHHOBbLIH THI€Jb, O30J10T
H npokaausawT B Mydesne npu temnepatype 1100—1150°C po noc-
TOAHHOH Macchl.

OpHOBpEMEHHO TMPOBOASAT KOHIPOJIbHbIH ONbLIT Ha 3arpsA3HEHUE
peaKTHBOB.

MaccoByio koHuentTpauuiwo pactsopa A (C), BBIPAXKEHHYIO B T
OKIICH haJgabliud Ha | ¢M3 pacTBOpa, BLIUYHUCIAAIOT 11O popMyJe

C— _(f”““*ml)“_(’ig_“‘*mi) (1)
V 3
rge M — Macca THIJS ¢ 0CaAKOM OKHCH KaJbllHs, I;
ny — Macca THraga 6e3 ocanka, T,
My — mMacca THTJS1 C 0OCAJKOM KOHTPOJILHOTO ONbITA, F;
M3 — Macca THrag 0e3 ocalkd B KOHTPOJILHOM ONbiTe, T,
V. — o0bem pacTBopa XJOPHUCTOI'O KaJblHsg, B3sSTbHI AJAS aHa-
JH3a, CM°.

PacrtBop b: 25 cm? pactBopa A noMeniaroT B MepHYI LoJby BMeC-
THMOCThIO 200 CM’, AOJHBAIOT A0 MCTKH BOAOH M NepeMelIHBaloT.

MaccoByo wOHUEHTPAUHIO TpHAOHA D ycTanap/jHBalOT MO CTaH-
JapTHOMY pacTBOpY A aJUKBOTHYX 4acTb CTAHAAPTHOrO pacreopa
A 50 c¢M’ nomeuraoT B TpH KOHIHYECKHE KOJAOLI BMECTHMOCThIO 250 cMm?,
100aBJasOT 1o 1 ¢M’ ruapokcuaaMung, no 3-—4 Kanjau HHTHI OhapMH-
Ha, TOHKON CTpyejl NpPH MOMEIIHBAHHH BJMBAKT PAcCTBOP T'MIPOOKUCH
KaJiss ¢ MaccoBod wkoHucHTpauueli 200 r/am?® 10 n3MeHeHHs OKpAacKH
pacTBopa 1i3 ronyboi B keaTylo, uTo cootBercTtByer pH 12. JloGaB-
agot 1o 0,1 r uuankatopa GpayopckcoHa HJAH OAHY Kamnaw Gayopecui-
PYIOLIEr0 HHIHKATOpPpa H TUTPYIOT pacTBOpoM TpHJaoHa b 10 nepexona
3€JIEHOH (DJ1yOPEeCHHPYIOLLEH OKPAChH PACTBOPA B PO30BYIO.

[TapanuenbHo POBOAAT KOHIPOJALHBLIA ONLIT Ha onpeieseHHe Mac-
COBOH [OJIH KaJIbUUA B PeaKTHBAX U BOJC,

3 3ak 1795 33
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MaccoByw woHueHTpauuio frpugaouna b (T), BbipameHHyio B T
OKHCH KaJblHs Ha | ¢M’ pacTBopa, BbIYUCAAIOT IO hopMyac

Cm ¢

'= vy - &)

rape € — MaccoBasi KOHIUCHTPpALHST OKHCH KaJibUUsi B CTAHAAPTHOM
paciBope, %:;

m — Macca HaBeChH, COOTBETCTBYIOUlAfA aJIMKBOTHOH YaCTH pacT-

BOpa, T;

V — ob6bem pacrBopa TpuJsoHa DB, n3pacxogoBaHHLIit Ha THTPO-

BaHME AJHKBOTHON 4acli CTAHAAPTHOrO pacrtBopa A, cMm?;

Vi, — o6bem pacTtBopa TpuioHa D, HU3pacxoa0BaHHbIi HA THTPO-

BaHHE PACTBOpA OKMCH KaJdbliMs B pacTBOPe KOHTPOJbLHOIO
ONbITa, CM°.

4 3 IlpoBenenne aHagav3la

DuUabTpal U NPOMbLIBHLIE BOJIbl 110CJIe OTJCJACHHUS 10JYTOPHbLIX OKHC-
JoB no I'OCT 21639 2 BwinapuBaior no o6bema 100—120 cm?, HelT-
PANU3VIOT aMMHAKOM 0 caaboro sanaxa, 4T O ¢M’ aMMHaKka B H3-
ObITOR, AO0ABJAAIOT O CM} HAACCPHOKHCJOIO aMMOHMS, PacTBOpP KHIIsI-
AT 10—12 Mun PactBop ¢ ocajakoM noMeulaloT B MEPHYK KoJOY
BMCCTHMOCTBIO 900 c™’, oxna»kaawT, JOBOAAT 10 METKW BOJAOH, XOPO-
IO NnepeMellUBAaloT, (PUJALTPYIOT YEPC3 CYXOH (DUALTP CpPEeAHel NJOT-
HOCTH B CYXVYI0 hOJIOY.

Jlast onpeaedcHusi oOUIETO ColepXKaHUsl OKUCH  KaJbllisl B CymMMe
OKHCHU kagdbUUd ¥ QTOPHCTOro KaJdbUuAg U CYMMbl OOULEH OKHCH KaJdb-
HHS H OWHCH MArHus B JABE KOHHUYCCKHC KOJAObLI BMeCcTHMOCTbLIO 250 cMm?3
OTOUpalT anuikBOTHBIEe yacTH pactBopa no 100 cm®*. B oany U3 noabd ¢
aJUKBOTHOM 4acTbio upuaupalt 1 cm? pacrBopa THAPOhCHAAMHHA,
3—4 wamin pacTBOpa MHAUTOKAPMHHA W TOHKOHW CTpyell BJAUBAIOT NpH
SHEPreTHYHOM NEPEMEIIHBAHUU pPaCTBOP [HAPATA OKHCH KaJHS ¢ Mac-
coBOH KoHuenTpauuein 200 r/aM*® g0 M3MEHEHHUS] OKpPAacKH pacTBOpa M3
roJydofi B XKeJqTylo, A00aBAAT GAYOPEKCOH HJIH OJHY KalJjio THMOJ-
¢TajsenHa u OJAHYy KanJgw (GJayopecuHpyoero uHAHKaTopa 11 MeJJIeH-
HO THUTPYIOI pacTBOPOM TpuJaoHa b (npu onpenesieHHH OKHCH Kajb-
unsa 5o 10 % npuMeHsioT pacTBOp TpHAOHA b ¢ MOJAPHOH KOHLEHTpaA-
unen 0,0125 moan/am’, cBbimie 10 % — Ttpuaon b ¢ monsipHOH  KOH-
entpaurein 0,025 moab/am?), NOANOKUB NOA AHO wOa0b YepHYIO Oy-
Mary, A0 HW3MEHEHHs! 3eJieHOH (JyopeclHpyloluled OKPAaCKH pacTBOopa
B PO3OBYVIO.

ITapannenbHo BeAyr KOHTPOJbHbIM OIBIT HA COAEP2KAHHE OKHCH
KaJbliHd B p€aKTHBAX U BOJC

4.4 O0paboTKa pPe3yNbTaTOB

4.4.1 MaccoByo n0710 obulelt OKUCH KaJbLUHSI B CyMMe COeJlHHEeHHH
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OKHCH KaJblHa # PTOPHCTOTO KaJblids (X) B NPOUEHTAX BLIYUCAAIOT
o ¢opmyJe

v T(V=Vy)-100 | (3)
IH
rae T —— MaccoBasi KOHUEHTpalluss pacTtBopa TpuJoHa b, BbipaXKeH-
138 B I OKMCH Kaabuus Ha 1 ¢M® pacTBopa;

V — o06beM pacTtBopa TpuJoOHAa b, H3pacxoioBaHHLIA Ha THTPO-
BaHHle AJHUKBOTHOHN 4acTu npodni, CM?;

Vi, — obbem pacTBopa TpHJoHAa b, H3pacxoaoBaHHbI Ha THUTPO-
BaHHe OKHMCH KaJibllusi B PAacTBOPE KOHTPOJIbBHOIO ONbITA,
cM3:

Ml — Macca HaBeCKH, COOTBETCTBYIOL[Asl aJMKBOTHOH 4acTi pa-
CTBOpa, T.

MaccoByio 10/10 OKHCH KaJabUuusi (Xi) B NPOLUEHTAX BbLIYUCJAKT 110
Gopmy.Je

X, =X—X,-0,7182, (4)
rie X — MaccoBas 1049 oblUleli OKHCH KaJbllUsi B CYMME CO€JHHEHHUH
OKHCH KaJblUHsi H PTOPHUCTOrO Kagabuus, Y% :;
KXo — MaccoBas aoJas propuctoro kannuisg, % ;
0,7182 — ko3dduuuent nepecyera GpTOPUCTOrO KaJabllHsA Ha OKHCh

KaJiblL KA.
4.4.2 HopMbl TOYHOCTH H HOPMATHBBl KOHTPOJISI TOYHOCTH OIpeJe-
JeHUsI MACCOBOH AOJHM OOlleH OKIICH KaJblHsl B CYMME COEIHHEHHH
OKHCH KaJbUHhs 4 (GTOPHCIOro KaJsblUusa npuBeneHbl B TabJauue 1.

Ta6anunmal — HopMaTUBBLL KOHTPOAR TOUHOCTH
W

JdonyckaeMple pacxoxKaeHus, %
. o s o«
mmﬁ i r— E
= = o 5 o®
Q= o = o = o OO =
{ e = = T = ‘ =5 LS
MaccoBas noas oKICH PR o Y o ® 2 g
haabLua, % - 2 -®WEr Ry = 2R T
L:-F_."'ﬂ :(m"“u o o .:qir'[ EEG%
C o o= 2 9 = ¥ o o
CRVE T S = T o = o O
= 0™ G E L = .I = 255
g 7 E T ° 5 SER2
g SEE T o~ 5 TV
o SN R o M o, o - M A ~ L - W om e W
= £~ o mm = T = T3 om oo
i — - i ;-F'_ L -
Or 1| 10 2 Bkawu 0.13 ] 0,17 0,14 0,17 0,09
C8 2 » 5 » 0,21 0,27 0,22 0,27 0,14
» 5 o 10 » 0.3 04 4,3 0,4 3,2
» 10 » 20 » 0.4 0,5 0,4 0,5 0,3
» 20 » 50 » 07 | 0,8 07 0,8 r (0,4
» H0 » 65 » ().9 1,2 1,0 1,3 0,6

— il

MMpuvevdanunce Tlpu onpegencHuy MaccOoBOH A0JH OKHCH KaJblUH B pe3Yilb-
TaTbl aHajiH3a BHOCHTCH AOMOJHHIE/bIIAst MOrpeliHoCIb 3a CUET NOIPEUIHOCTH Ofpe-
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Ae.deHust GTOPHCTOTO Kaabuua (4), 470 104XKHO GblTh YYTE€HO HPH HOPMHDPOBAHHH
TOYHOCTH aHaJsH3a H pacCYUTbIBACTCH 110 (popmy.ac

acso= |/ aj +(a,0,7182) (5)

rjle Gcap — COOTBETCTBYIOULAY HOPMA HJAH HOPMATHB KOHTPOJAS TOUHOCTH OmNpejede-
HHA MAaCCOBOH AOJAN OKHCH KaJbilHA;

@, — Hopma (HOpMAaTHB) olipeneneHusi OOLLEll OKHCH KagabllUA B CYMMe CoOe-

AUHCHHI OKHMCH Ka.lbUUA U (DTOPUCTOTO KaJbLHfA, B3sitas w3 Tabauub 1

; — HOPMa (HOpPMATHB) omnperedeHlss MacCOBOH J0JH (TOPHCTOro Kaablllif,

(tabauita 1 T'OCT 21639 7);
0,7182 — kosddruneHr nepecyera GTOPHCTOrO KaJdblUHA Ha OKHCbh KaJdbllHA.

5 TATPUMETPUYECKHUHA MAPFAHULOBOKHCJIBIR METO 1
ONPEAEJNEHUS OKUCH KAJIBLIIUA

5.1 CylmHOCTb MeTOoAa
MeTtoa ocHOBaH Ha TUTPOBAHUH MAapraHUOBOKHCJALIM KaJpheM lla-

BeJEBOH KHCJOThI, BLIREJHBIUCHCA [IPH PACTBOPEHHH 0CajKa LiaBeJe-
BOKHCJOI0 Kaabliiss B pa3baBJeHHOW CEPHOH KHUCJOTe B KOJHYCCTBC,
3KBHBAJIEHTHOM KOJIHUECTBY haJJbliig B pacrsope. lllaBeneBoxuc/ibii
KaJdblU{d ocaxkaaetrcst B (puiabTpare nocje npeaBapUTENbHOrO OTAeJie-
HUA MEW AKX KOMIOHEHTOB YPOTPOIHHOM.

5.2 PeakTHBbl M PACTBOPH

Hartpuit waseseBokucani no 'OCT 5839, pactBOop ¢ MaccoBoOH
KOHUeHTpauuen 40 r/am°.

Kucaora ceprasi no 'OCT 4204, pas6asaennas 1:1, 1:10.

OcranbHble peakTHBL U pacTBOPbl — 110 4.2 ¢ AONOJHCH!IEeM.

Kanuit mapranuosokucanit no N'OCT 20490, Tu1poBaHHbLIE pacTBO-
pbl C MOJSIpDHOH KOHUeHTpauueli skBuBaJjenta 0,05; 0,1 u 0,2 Mmoab/am?:

1,6; 3,2 u 6,4 r MapranlOBOKHUCJOrO KaJHus pacTBOPSIIOT B BOJE,
MePEeHOCSAT B MEPHYIO KOOy BMECTHMOCTbHIO | AM?, 10JHMBAKOT BOAOH
0O METKH U TepeMELIHBAOT. PacTBOpP XPaHAT B NOCYAE U3 TEMHOTO
CTekJa. MaccoByl0 KOHUEHTpPaUHK pacTtBOpa MapraHiloBOKHCJIOTO
KaJus yCTaHaBJUBAIOT MO lLaBeJeBOKUCJIOMY HaTpHioo. Hag 371010
0,1—0,2 r waBeneBOKHCAOro HATPHUA, TNPEABAPHTENbHO BLICYILIEHHOTO
npu temneparype 110—120°C, noMewawT B Ko0J0y BMECTHMOCTBIO
500 cm?, npubasasior 200 cM?® cepHoil kucJaotul (1:10), pacTBop Har-
peBalT HA BOAAHON Oane a0 75—80°C n sareMm THTPYIOT PacTBOpPOM
MapraHIlOBOKHCJOIO KaJusl 40 NOSBJACHHS yCTOHUMBOH PO30BOHN Ok-
pacKH.

MaccoByo nosueHTpauuio (1) pacTBopa MapraHlOBOKHCJOTO Ka-
JHS, BBIPAXKEHHYIO B I' OKHCH KaJbUHsl Ha | ¢M’ pacTBOpa, BbIUHCAAIOT

no gopMyJe
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m-Q 4185
= 2220 (6)
rae M -— Macca HaBeCKH L1aBeJieBOKHCJOrO HATpHS, T;
0,4185 — «ko3(pdHuHeHT nepecyeTa LIABEJEBOKHCJAOIO HATpuUA Ha
OKHCb KaJbUMA;
V — obbeMm pacrtBopa MapraHilOBOKHUCJAOro HaTpHf, CM°.

HonyckaeTrcsa ycTaHaB/JHBAaTb MAcCCOBYI0 hOHUEHTpalUHIO pacTBopa
MapraHUOBOKHCJIOTO KaJiug 110 PaCTBOPY OkHCH KaJibillIA.

5.3 TlposeaeHne aHaam3a

B aBe KOHHueckhHe  KOJAObI  BMECTHMOCTbIO 200 ¢M*® OTOHpAIOT
100 ¢cM3 aJIMKBOTHOH YaCTH pacTBOpa, NPUTOTOBJAEHHOTO o 4.3, H HelT-
PaJH3ylOT {10 METHJOBOMY OpaH>XKeBOMY COJIFHOM KHCJOTOH 10 H3Me-
HEHHA OKpackH HHAHKaTOopa. 3arteM pa3baBadOT BOAOH 10 00beMa
200 cM?, pactBop HarpesawT jgo Temnepatypbl 90—95°C u npusaupa-
0T 50 ¢cM® ropayero pacTtBopa ULaBeJEeBORHC/JAOr0 aMMOHHS C MacCOBOH
KoHUueHTpaunen 40 r/am’. K pacrBopy npu nepeMeuwldBaHUM NpHOaB-
JAKIT aMMHaK 10 U3MEHeHHUs] OKPacKH uuaukatopa H 1 ¢cM® B H3OBITOK.
PactBop ¢ ocaagkoM KHNATAT 10 MHH H ocTaBasAOT Ha 12 u.

OcaaoK LaBeJAeBOKHCAOrO haJbllHg OTQHJALTPOBLIBAIOT HA IJIOT-
HBIH QUALTD ¥ npombiBaioT 10—12 pa3 Bogol. 3atemM NPoOBepSAIOT Ha
NOJIHOTY OTMbIBaHHsA HOHOB 1llaBe€JIeBOH KHCJOThl B HPOMBIBHbBIX BO-
pax. Iasa satoro B npoOUpKy oTOUpaOT npuMmepHo 2 cM® (uIabTpara,
A06aBAsI0T 2—3 KanJH CepHod wHcaoThl (1:1), HarpeBalwT A0 TeMie-
patypbl 75—80 °C, npu6aBasiloT OAHY KalJilo pacTBOpa MapraHilOBO-
KMCJIOrO  KaJiigd ¢ MOJISIPHOH KOHUEHTpauHeH  3>KBHBAJIEHTA
0,1 mosnb/am3. CoxpaHeHue Owpackd B TeueHHe |—2 MHH yKasbiBaeT
Ha NOJHOTY OTMbiBaHUA. PUibTpaT nocje OTACJACHHS KaJblHA CcOXpa-
HAIOT AJIA ONpeJeJICHUA COAepXKaHUA OwhHCH MarHHs. BopoHky ¢ mnpo-
MBITLIM OCaJAKOM NOMELLAaloT Haj CTakaHOM, B KOTOPOM IPOBOAUAOCH
OCaxKAeHHe U, NpopBaB (PUJALTP, CMLIBAIOT 0OCaJOK B CTakKaH HeDOJb-
LIHM KOJIMYECTBOM BOJAbl. PUABTP NPOMBIBAIOT OPAYEH CEPHOH KHC-
aotod (1:10), 3atrem 50—06 pas ropsiueii Boaoii. DPUALTP HA BOPOHKE
coxpaHsawT. PacrtBop HarpesawT ao temnepartypbsl 80—90°C u THT-
PYIOT pacTBOPOM MAPraHUOBOWHCJOrO KaJug 10 NOSABJEHHS YCTOHYH-
BOM C/1a00-pO30BOI OKpacKH. 3aTeM ONYCKAKT B CTAKaH ¢ TUTPYEMBIM
PACTBOPOM COXPAHEHHbBIH (HJALTP, IHEPTHUHO NEPEMELUIHBAKOT H, €CJH
NpH 3TOM pacTBOp olbecuseudBaeTcd, BHOBb AOTHTPOBLIBAKT PacTBO-
POM MAPraHilOBOKHCJAOIO KaJus.

IIasi THTpoBaHUd NpH MaccoBoil  [0Jie OKHCH Kaapuud 1o 7 %
NPHMEHAIOT PpacTBOP MapradHuoOBOKUC/JAOIO KaJHsAg ¢ MOJIAPHOH KOH-
neHtpauueit  3skBubasenra 0,05 moab/aM3; c¢B. 7 no 15 Y —
0,1 Mmoas/am?; ¢B. 15 % — 0,2 Mmoab/am?3.

Hepes Bce cTaaHH aHaaH3a NPOBOAAT KOHTPOJbHBIA OMNBIT.
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b4 O06paboTKa pPe3yabTaTos
041 MaccoByio 10410 o0len OKHCH KaabliHg (A) BbIYHCAAOT [10
dpopmy e

T(1'—1 ) - 100

X = 11 ’ ({)
rpe T — MaccoBasi  wOHUCHTpAUNST  pPaciBOpa  MapraHIlOBOKHCIOLIO
KaJus, BLIPpAKEHHAR B | ORHCH  hadablisga Ha I ¢M pacT-
BOpa,
V' — ofbeM paciBoOpa MAplaHUOBOKUCJOIU  RaJHS, H3PACX0,10-
BAaHHDLIN Ha 1HIPOBAHIC, CM
Vi — o0bev pat1Bopa Mapl aHlOBOKKCIOrO  KaJidfg, H3pacxoi0-
BAHHLI[I HA THTPOBAHIIE KOHIPOJALHOIO OHLITY, (M,
n — Macca HaBCcchH 1poO0bi, I

MaccoByio 10410 ORHCH wadpllist (A} B HPOHCHTAX BLIYHCIAAOL 110
popuyJe

V- X AL0,7182, ()
r1e X — MaccoBadg odd oOUICH ORHCH RAABIHS B CyMMe (Oe{HHCHHH
ORKMCH KWAJBIHUA 1 PTOPHCTOIO wagablids, Y ;
X9 — MaccoBas 108 GTOPHCIOIO waJibist, Y,
0,7182 — no3dQpunucHr nepecueta GpropucToro hajnlUHa Hd  ORHCh

KaJbllHs
04.2 HopMbpl TOUHOCTII H HOPMATHBBL KOHTPOJS TOUHOCTH OHPEIe-
JICHHST MACCOBOIl JIOJIT ORIHCH Kaabllig NpuBeicHul B 1adanue |

6 TUATPUMETPUUYHECKHUNK METOL ONPLALJEHUA OKUCH MATHHHA

61 Cymnocts meToAa

Me1oa OcHOBaH Ha 00paioBaHHE B DACIBOPC HOHAMH  KaJbillg i
MAruusg KOMINIEKCHOTO COCIMHCHUS ¢ METAMAHH, IHKATOPOM APOM 1€M-
HO-CHHHM, ORDAUICHTHOTO B CHPCHCBLIH UBCT, KOTOPOEC ¢ BBCICHHEM TPH-
JJOHa Db rugpoansyetr ¢ obpasoBadicv 00CC  HPOYHOIO  COEIHHCHHS
HOHOB KaJblluisl © MaitHuga  Booieansiuduced  ¢BOOOJIHDIT  HHIHKATOP
H3MCHACT CBOIO OKPAChYy B IKBHBAJICHTHOII TOUKRC 113 CHPCHCBOH B 10-
JyOyIo

MaccoBylo o110 OKIICcH Mardis B Hpole BLUNHCAHIOL 11O PA3HOC !
0DBLEMOB DACTBOPA Tpiljiona b, 13pacxoj0BaHHOro Ha 11ITPOBAHHE C\ M-
Mbl OOl OWIICH KaJbUlist I ODULCH ORNCH WAJLIHA 1 ORHCH MAIITHS

62 PeakTuBbl ¥ pacTBOpPb

Avvonnii pochoprowncany By saviewennnlit no FOCT 3772, paci-
BOP ¢ MaccoBol xoHuesTpameir 100 1 /1M

Ammuak ot no F'OCT 37060 n pasbaBiaeHdbiy 1 20

AMmonrui xaopHeTolit no TOCT 3773

C
7 1R
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AmMuauHbifi 6ydep: 57,5 r XJOpHCTOro aMMOHHSI pacTBOPSIOT B
200 cm3 Boabl, no6aBasioT 570 cM? aMMuaka, pa3baBasilOT BOJAOH 0
] AM3® U nepeMelwinBaloT.

Kucsora coasinast no 'OCT 3118 u pazbasaennas 1:1.

Muauxkatop MeTHJOBBLIH OpaHKeBHIH, BOAHBIF pacTBOP C MAaCCOBOI
KOHLeHTpaunei 1 r/am>.

Kaauit xsaopuctbiit no F'OCT 4234.

MuaukaTop Xxpom KHcCJbIA TeMHO-CHHU#H; 0,1 r HHAHKATOpA pacTH-
patoT ¢ 10 r x10pHCcTOrO Kaaus.

Coab auHatpueBass stujeHaunaMuH-N, N, N’ N’-teTpaykcycHOH
KHCJOTH, 2-BoaHaa (TpuJjoxn b) no 'OCT 10602, pacTtBop ¢ MOJASAPHOH
koHueHTpauuneit 0,0125 wau 0,025 Moab/aM>, [PUTOTOBJEHHDBIj NO
F'OCT 21639.2.

Marsuiit MetaJJIHYeCKHH.

Maruus okucoh no FOCT 4526.

CTaHaapTHLIE pPacTBOPHI.

Pactsop A: 0,6031 r maruus uau 1,02 r okucH maruus, npejaBapu-
TeJIbHO MpOKaJieHHO# npu teMmneparype 600—900 °C, pacTBopsitOoT npH
Harpesauuu B 40 cM? COJISHOH KHCJOTH. PacTBOp oxJaxaawT, Nome-
I{aI0OT B MEPHYIO KOJAOy BMECTUMOCTbIO 1 AM®, 1ONMBAIOT A0 METKH BO-
JXOH 1 nepeMellHBalor.

MaccoBylo KOHUEHTpauHI0 pacTBopa A yCTaHaBJHBAIOT TIpaBu-
METPHUYECKHM MEeTOJOM.

Tpu ayiukBOTHBIE uyacTu pacTtBopa A no 20 cM? NOMeEILAI0T B CTa-
Kaubel BMectumocthio 300—400 cm’, npubasasior no 10 ¢cm? consiHOH
KHCAOTEL H Boabl 10 obbeMa 150—200 cm®. K pacrBopam npuausaior
no 20—25 c¢cm® pacrBopa HoCchHOPHOKHCIOIO aMMOHHUS, N0 2—3 KallJjiH
HHAMKATOPA METHJIOBOrO OPAHXKEBOIro ¥ MPH 3HEPrHUYHOM nepeMelluBa-
HHU HEHTPANU3YIOT aMMHAKOM, NpuJHBas €ro B H36bITOK o 10 ¢M? Ha
kaxabie 100 cm? pacTBopa. 3ateM pacTBOPbl 3HEPTHUHO NEPEMELIHBAIOT
CTeKJISHHOM naJjioukoii B TeueHHe | MUH u octaBasAlT Ha 12 4, Oca-
0K (QUJABTPYIOT Ha JBa IJIOTHbLIX (QHAbTPaA ¢ HEOOJLIIHM KOJHYECTBOM
GUABTPOOYMAXKHOH Macchl, MPOMDLIBAIOT CTakKaH 2—3 pa3a H QHJILTP
3—4 paza ammuakom (1:20). dasa yaanenuss u3bbiTka ¢ocdaT-HOHA
GUABTP ¢ OCAAKOM MOMELLAIT BO B3BELIEHHBIH TNJIaTHHOBBIA THIEJb,
BhICYLIHBAIOT, OCTOPOXKHO 0304s110T npH TeMnepatype 450—500°C u
npokaauparwt npd tremneparype 1000—1100°C B teueHue 25—30 MuH,
OXJ1a}KAd0T B 3khcHKaTope, B3BellMBaloT. Ec/iH 0cagok coxpaHsieT ce-
PbIl OTTEHOK, ero CMa4yuBalOT HECKOJbKUMH Kanasmy 10 9% -sHoro pacrt-
BOpa a30THOKUCJIOrO aMMOHHS, OCTOPOXKHO BLICYIIHBAIOT H BHOBbL NPO-
KaauBaioT npu temneparype 1000—1100°C, oxaaxKaaioT i B3BELIH-
BaloT.
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OAHOBpeMeHHO [POBOAAT KOHTPOJLHLIT ONbIT Ha 3arps3HeHHe pe-
ARTHBOB
MaccoByio KoHUEHTpAlLKI  pacreopa ajgopucioro wmarudua (C),
BbIPDAKCHHYIO B I' OKHCH Mardusg una 1 ¢M’ pacTtBopa, BLIMHCJASIOT 110
popmyJe
(ti—my) (g my) 0,3622

(/= — , (9)
[AC M — MAacca THLJAA ¢ 0calhoM NHPOMOCHOPHOKHCAOIO MarHud, I;
My — Macca THras 0¢3 ocaiaka, r,
Mg — MdACCA THLJS ¢ OCAIhOM KOHIPOJILHOIO ONDLITA, I,
Mz — macca 1HIas 0¢3 0Caaha B KOHIPOABHOM olblie, I,
0,3622 — kospduuneHr nepecuera 1HPOPOCchHOPHOKHCAOIO  MaTHIHS
Ha OKHCb MATHHA,
V. — o0beM pacTBopa XJOPHUCTOrO  MAarHH$, BI3ATLIH LS aldJH-
3a, CM>

Pactsop b 10 ¢cMm paciBopa A uovellaloT B MepHY 0 KoJaDy Bvec-
THMOCTLIO 200 ¢M’, JOJHBAIOT 10 METhIH BOJAOH H HCPEMCUIHBAIOT

MaccoByio KOHUIEHIpALH paciBopa TpHJAOHA D 110 varHnw ycra
HaBJAHBAIOT. 2D ¢M' (ranHjgapiHoOlO paciBopa A povewardT B hOHHUC-
CKYI0 Koa0y BMecTHMOC1bo 200 cm?, upudasasior 100 ¢v  Boabl,
10 cm® ammuaudoro Oydepa, 0,1 © HHAHKATOpPa APOM KHCJAOIO TCMHO
CUHEro, XOpoUIO HePCeMCILIIBAIOT M FHIPYIOI TPHJAOHOM D 10 nepero-
13 OKPAaCkH pac1BoOPa U3 CUPCHEBOI B 10JYy0YV10

MaccoByo WOHUCHTpaUUW paciBopa 1pitona b (7)), BuLpaxesnyio
B I OhHCHM Maruug Ha | ¢v’ pacrasopa, BLIUHCASION 110 hopmy.Je

. £,1-V-l,6581 (10)
ViV
rpe C, — Macca maruus B | ¢v’ cranaapiioro pactsopa, r,
V' — obneM CTaHZAPTHOIO pPAaCcTBOPAa OKIHCH MAarHus, C¢M’;
1,6083 — xo»d@duilieHT nepecdcra MarHuiiss Ha OhHCbh MAar HHd,
Vi — obbem paciBopa IpHAOHA D, H3Pacxo,l0BaHHLIIT Ha THTIPO-
BaHHe ClaH1apTHOTO pacrBopa OLici Mal HHsl, ¢M';
V, — o6beMm paciBopa rpHaoHa D, H3pacxo.lOBaHHLIM H4 THTPO

BAHIC PACTBOPA KOHTPOJBLHOIO OHLITA, (M’

G 3 HpoBeaenne ana H3a

JIndg onpeacdenils CyMMDLL OKHCH  RaJDILHSA I OKHCI  MArHusd Ko
BTOPOH aAJIIKBOTHOH 4aciH paciBOpd, HOJYUCHHOH B 4 3, 1IPH/AHBAIOI
10 cM® ammnaunoro Oygepa, aobapasior 0,1 1 nHinkaropa  Apov
TeMHO-CHHCro  PacrtBop rU1pyIOT TpHAOHOM D 10 pes3skoro nepexola
OKpackKi pacTBopa 13 clipeHeBOH B roayo0yio.

[TapanaenbHO NPOBOAAT KOHTPOJbHLIT OllbIT HA (OJepAsaHHe (y M-
Mbl OKHCH KaJbilHsl i OKH(H Marius B pcahTHBAX H BO1€
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6.4 Ob6pa6oTka pe3yabTaTos
6.4.1 Maccosyw p04a10 OkHCH Mar"ust (X) B nNpoueHTax BbIUUCJA-
IOT N0 qopMmyJe

)(:___ [(V"‘Vl)‘"(i;z"“‘v:'s) ]T'IOO ’ (11)

rge V — ob6beM pacTBopa TpPHJAOHA D, H3pacxoiOBaHHLIH HaA THUTPO-
BaHHe OOWledl OKHCH KaJbUUA H OKHCH MAarHHM, CM’;
Vi, — o0beM pacTtBopa TpHJOHA D, u3pacxogoBaHHBLIH HAa TUTPO-

BaHUe oOulell OKUCH KaJblIHA M OKHCH MAarHus B pacTBOpE
KOHTPOJIbHOTO OIbITa, CM?;

Vo — o06beM pacTBOpa TpHJAOHA b, H3pacxoJOBaHHLIA Ha TUTPO-
BaHHe OOLLEH OKHUCH KaJblUf, CM?;

Vs — o6bem pacrBopa TPUJAOHA D, H3pacxoQOBaHHLIH Ha THTPO-
BaHHe OOUleH OKHCH KaJbUUsg B PAaCTBOPE KOHTPOJLHOIO
ONnbiTa, CM?®;

T — MaccoBasg KOHUEHTpalUMsi pacTBopa TPHJOHA b, BuIpaKeH-
Has B I OKMCH MarHug Ha | c¢Mm® pacTBopa;

m -— Macca HaBeCKH, T.

0.4.2 HopMbl TOYHOCTH M HOPMATHBBI KOHTPQJSE TOYHOCTH Onpeje-
JeHHA MacCOBOH HOJU OKHCH MAarHug npuBejeHsl B TabJuue 2.

Tabauua 2 — HopMaTHBB KOHTPOJAS TOYHOCTH ONpejeSieHHA MACCOBOM A OJH OKH-
CH MarHus

HonyckaeMmruie pacxoxjaenuda, %

=
BN = 27
o =
vx o8 ';g = | R
Maccosasa nos18 OKHCH oo e B v @ v ¥ LR
MarLua, % = R = = o M=
o 9« R 3 o S o ag o
38 o oa 2 == = B el- g
252 ik . ° 5858
g S EE T e G & 5o
oL T N = & X M .8 e o8 - U g
0 am Mnm B = T = A m O m
|
Or 2 a0 5 BrJou 0.18 0,23 0,19 0,23 | 0,12
C8 5 » 10 » 0,3 0.3 0,3 0,3 0,2
» 10 » 27 » 0.5 0.6 05 0.6 0.3

i

7 THTPHMETPHYECKHMN YCKOPEHHBIM METOJ
ONPENEJEHUSA OKHCU KAJBLUUA U OKUCH MATHHUS

7.1 CylHOCThL MeTOAA
MeToa OCHOBaH Ha TUTPOBAHHH MOHOB KaJblMUfA TpHJOHOM b
(pH 12) B npucyTeTBHH MeTannHHAHKATOpa (PJIyOpeKCOHa HJH (dJyo-
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PECLHUPYIOLLEr0 MHAHKATOpa M CyMMbl KaJjabliusg W MarHus (pH 9) B
MPUCYTCTBHH HHAHKATOpa XpOM TeMHO-cHHero. CojepKaHHe MarHud
yCTAHABJAHBAIOT 10 PA3HOCTH MEKAY NePBLIM H BTOPLIM THTPOBAHHEM.

7.2 PeakTuBbl 1 pactsopol — 1o 4.2 u 6.2.

7.3 IlpoBenrenne aHaJlH3a

B mepHywo kKosa0y BMmecTHMOCTbIO 200 cM® nomeuiartr 100 cm® oc-
HOBHOro pacTtBopa, npuroroJjeHHoro no ['OCT 21639.2, aob6aBasiior
20 cM?® pacTBOpa XJOPHUCTOrO aMMOHHS C MAacCOBOH KOHUEHTpalHeH
200 r/aM3, nBe Kanau METHJAOBOTO KPAacHOTO N HEITpaJu3ylT aMMHa-
kKoM (1:1), HarpeBaloT 5 MUH AJd KOoaryJsuHd NOJYTOPHBLIX OKHCJIOB.
OxaaxapalTt, A00aBaAAT & ¢M? pacTBopa AHSTHAAMTHOKapboMara
HaTpHA, 3aKpbiBalOT KO0y nPOOKOH M 3HEPrHYHO NepeMelHBaOT B
TeYeHHue 2—3 MHUH, JOBOAAT A0 METKH BOAOH, fepeMeluBalT, QHJbT-
pYIOT uepe3 NJOTHbIH PUJAbTp B cyXxylo Koaby. Otrbupawr aABe aJjuk-
BOTHble YacTH pactBopa no 100 cMm?® B kKoaHYecKHe KOJObl BMECTHMOC-
Tbi0 200 cMm®. B oaHoO# u3 koab onpeaensiloT oOUIYI0 OKHCb KaJbLlUS,
B APyrog — cyMMy OOLIEH OKHCH KaJbUHA I OKHCH MarHud. B xKoaly,
B KOTOPOH ONnpeneasioT OKHUCb KaaplHus, no0aBiaflwT 1 cM® pacTBopa
THAPOXJOPHAA FHAPOKCHAAMHUHA, YeTbipe KalJH HHAHKAaTopa HWHAHIO-
KapMHHA, HeHTPaJiu3yloT pacTBOPOM T[HAPOOKUCH KaJUSA C MacCOBOH
KoHuentpauuen 200 r/amM?® o nepexoaa OKpacKH pacTBOpa H3 roJy-
6ot B xeatyto, paobasuasiior 0,1 r (pJayopekcoOHa HJIAH CMECH HHAHKATO-
POB H THTPYIOT TPHJOHOM D Ha uyepHOM (POHE A0 HCUE3HOBEHHUSA 3eJe-
HOH (paAyOpecUeHUHH.

[lapansiesibHO NPOBOAAT KOHTPOJIbHBIH OMNbIT.

B xonby, B KOTOpOH onpeaeasioT cymMmy oblleii OKHCH KaJblUHA H
OKHCH Maruusd, npuausawt 10 cM® amMmMuauHoro Oydepa, 100aBJSAIOT
0,1 r nHAKKaTOpa XpOM TeMHO-CHHero. Pactsop THUTPYIOT TPUJAOHOM
b no pe3xkoro nepexoaa OKpackKH pacTBOpa W3 CHpeHEBOH B roJsydylo.

IlapanaenbHo npoBOASIT KOHTPOJIbHBIf ONBIT HAa COAEepXKaHHE CyM-
MBI OOULLEH OKHCH KaJbUUsi H OKHCH MAarHus B peakTHBAax W BOJE.

7.4 O6padoTKa pe3yabTaToB

O6paborka pe3yabTatoB no 4.4 aas onpejgejeHHs MacCOBOH A0JIH
oOLIefi OKUCH KaJblUHUA B CyMME€ COEIHHEHHH OKHCH KaJblUHA H (PTO-
PUCTOrO KaJbllUud H 6.4 Aad onpeaeseHUss MaccOBOH J0JH OKHCH Mar-
HUSL.

8 ATOMHO-ABCOPBILHOHHDBIN METOA

8.1 CywHoCTh MeTOAR
MeTtoa ocHOBaH Ha H3MepeHHH CTeNeHH MOrJIOUIeHHS PEe30HAHCHOIO
H3JyuYeHHs CBOOOAHLIMH aTOMaMH KaJblufA H MarHHg, o06pa3ylollHMH-

13 49



rOCT 21639.3—93

csi B pe3yJbTaTe pacnblJeHHS aHaJU3UPYyeMOro pacTBopa B TNJAaMEHH
BO3AYX-aLeTHJIeH HJH 3aKHCb a30Ta-aleTH/IeH.

MaccoBasi 10J11 OKHCHM KaJbLUHs ONpeaeassercss B CyMMe COeAHHC-
HHH OKHCH KaJblHss U PTOPUCTOro KaJblus B npeaenax or | go 20 Y.

8.2 Annaparypa, peakTUBbl ¥ PacTBOPbI

CnexkrtpodoromMerp aToMHO-a0COPOUHOHHBIN AOOOr0 THIla C HCTOY-
HHKOM U3JYUeHHS /8 KaJdbUUst H MarHusl.

[leur mydenbHas ¢ Temnepatypoi Harpesa a0 1000 °C.

Auitetunen pacropeHdbsi no FOCT 0457,

3aKkHch a30Ta ra3oobpasnas.

Komnpeccop ¢ peccuBepoM, obecneuuBaloUlHii [10J1ayy CKaTorg
BO3JyXa HJM OaJJIOH CO CXKAaTbIM BO3AYXOM, HJAH CKATbiii BO3AYX H3
BO3AYXONpPOBOJA C AaBJieHHeM Ha BXOJAE B CHEeKTPO(OTOMETpP He MeHee
2 aTM.

Kucanora consuaa no TOCT 3118 u pasbasaennas l:1 u 2-100.

Kucsaora 6opuas no FOCT 9656.

Kaauit yraekucapli — HaTpuil yraekucantit 1o 'OCT 4332.

CMecb AJs1 CHJaBJIEHHS: JBE€ YAaCTH VYIrJEKHCJOro Kajusg — yrJe-
KHCJIOTO HATpHs CMELIHBAIOT ¢ OJHOH 4aciblo OOPHOH KHCJIOTHI.

JlanTaH a30THOKHCJIBIH, pPacTBOP € MAacCOBOH KOHUEHTpallueil
50 r/am?’.

Crponuuil xsopucthiii 6-BoaHbid o 'OCT 4140, pactBop ¢ Macco-
BOWH KoHueHTpauuen 30 r/am3,

JKenatud nuuesoil no 'OCT 11293, pacTtBop ¢ MaccoBOi KOHIEHT-
panuen 10 r/ame.

Kanbuuii yraekucasi no [OCT 4530.

CraupapTHble pacTBOPbI, NPUTOTOBJICHHbIE N0 4.2,

Marsni MeTadJUYeCKHH.

Marunns oxkucb no FOCT 4526.

CraHgapTHble pacTBOPbLI, IPHIOTOBAEHHbLIE 110 6.2,

8.3 Hposeaenne aHaau3za

8.3.1 Hasecky duawca maccoit 0,1 r noMewiaioT B NJAaTHHOBBIH TH-
rejlb, CMEIUHBAIOT ¢ 2 ' CMECH AJA CNJaBJEeHHSI H CIJIABJASIOT B MY-
penabHol neuu npu Temneparype 950 —1000 °C B TeueHHe 15 MHH.

OXxJaKAeHHbIH TUTeJb NOMEeUal0T B CTaKaH BMECTUMOCTbIO 200 cm’,
npuaunsawTt 100 cm3 rTenusonl Boabl, 10 cMm3 coastHOH KHCJAOTbI M HAr-
pPeBaIOT [0 pacTBOpPEHHUs coJsed. THureyib yaaJdslOT U3 CTakKaHa U OOMbI-
BalOT BojoH. CoAep:KHMOe CcTakaHa BbIIapUBAlOT HA IJIMTE A0 BJaXK-
HbIX coJqel, npuauBawoT 40 cM® COJAHOH KHCJAOTH H HArpeparmort A0
pacTBopeHus coJied, 3areM npuauBaroT 60 c¢m? ropsued Boab, 10 cm’
pacTBopa KeJIATHHa, NepeMeluBalT, AalT NOCTOATL B 1elJ0M MecCTe
O0—7 MHUH U (DPHJABTPYIOT KPEMHHEBYIO KICJAOTY uepe3 (PUIALTP cpeHeil
[JIOTHOCTH B MEPHYIO KOJIOY BMECTHMOCTLIO 200 cM?,
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Ocangok npoMbiBaT 3—4 pa3a ropsgyed CcoOASHOH KHCJOTOH
(2:100), 3atrem o0—6 pa3 ropsueH BOAOH, colepKHMOE KOJObI OXNaX-
AaK0T, JOJIMBAT 10 METKH BOJAOH H NepeMeiuBamr.

B 3aBHcuMoOCTH OT obuieit MaccoBOil A0JAHM OKHUCH KaJablLHfA (CyM-
Ma COeAMIIeHHA OKHCH KaJbUHA H (PTOPUCTOrO KaJblMA) M OKHCH Mar-
HUA OTOHPAKT aJHKBOTHYIO 4YacTb PaciBOpa B COOTBETCTBHH C ral-
anuen 3.

Tabannma 3 — O06beM anMKBOTHON 4acTH pPacTBOPa B 3aBUCHMOCTH OT MAaccoOBO#l
JONN OKMCH KANMbUHA M OKHCH MATHURA

Paz6apjenHe pacrpopa, cm3
| * lgepﬂﬂe Bropoe \
, Maccopag noas pa3GapJeniie pa3bd-.eHue
I‘\GMHGHEHT KOMTIQHeHTa, % o __i — I
| ANUnBoT PasGas AJHRBOT Pasban
HAfl 44CTh JieHne Has vacrb neHHe
:
O6uias OKHCH Or 1 10 10 BkiWu J 25 100 i - —
KaJbH i Ce 10 » 256 » 10 | 100 — —_ |
OKHeb Mar- Or 2 a0 5 BKJIIOY 10 100 — —
HHA Cas 5 » 10 » 25 1C0 10 10D
» 10 » 27 » 20 1 00 5 1{0

3ateM aJIHhBOTHYIO 4aCTbh pAacTBOpPa MOMEILAOT B  hOHHYECKYIO
K00y BMeciumocThio 100 cM?, BoillapUBalOT 10 BJAAXKHBLIX COJEH, NpH-
auBaloT 4 c¢M’ cOSIHON KHCa0TL, 20 ¢M’ ropsiyeii BOJALI WU HArpeBatoT
10 pacTBOpeHUs cojed. OXJaXK/AeHHbI) PacTBOP NOMEULaldT B MEPHYIO
KoJIOy BMecTUMOCTLIO 100 ¢cM’, npuJauBaloT 5 ¢M’® pacrtBopa a30THO-
KHCJAOrO J4HTAHa HAH O CM® XJOPHCTOTG CTPOHUHA, AOJHBAWOT 10
METKH BOJOH H NMepeMeuIuBaloT.

Uepes BeChb X0/ aHAJHU 332 NPOBOAAT KOHTPOJbHBIHA ONBIT.

Pacnbiagior pacTBOPp KOHTPOJABHOrG onbiTa ¥ pacTBop npobbl B
nJamMs BO3JAyX-aleTUJieH WJAH 3aKHCb a30T-aleTHaACH B NOpAAKE yBe-
JHYeHus abcopObUHU A0 NOJYUYEHHSA CTAaOMJbHBLIX MOKa3aHHH AJNA Kax-
AOT0 pacTBOpa

[lepen pacnbiicHHEM KaxkKiOro pacTBopa pacnbiJAwT BOAY AJdA
IPpOMEIBAHHA CUCTEMbl H NPOBEPKH HYNEBOU TOUYKHU. Vl3MepsdawT aToM-
HYIHO abCcopOUHIO KaJbpUUA NIpH AJHHE BOJHbL 422,7 HM U MarHus npy
IJUHE BOJHBI 285,2 HM.

[locsie BblYHTAHHA 3HA4YeHHS ATOMHOH alCcOpOUHH  KOHTPOJILHOIO
ONbITA M3 3HauyYeHus aTOMHOH albcopOUHH pacTBOpPa AHAJH3HPYEMOH
npo0Obl HAXOASAT MACCOBYIO KOHUEHTPALHIO OKHCH KaJbliMs HJIH OKH-
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CH Mar"usi B pacTBOpe aHaau3sHpyemoll npobbl No rpaiylipoBOYHOMY
rpaQHky.

832 llocTpoeHie rpaldlydpoBOYHOro rpaduxa

Ilast mocTpoeHUs TrpaayHpOBOYHOro rpacdukKka B BOCCMb MMJATHHO-
BbIX THRJIEH NOMCLLAIT MO 2 I' CMECH AJs ClJaBJeHust 1 [IpOBOJAT
aHaJau3 1o 8.3.1.

B cemb noHuucckux koad Bmectiumoctbio 100 cm’® npuausart 1,0;
3,0; 5,0; 7,0; 9,0; 11,0; 13,0 cM?® crampmaprHoro pacTBopa b OKHCH
Kaabuusi, urto coorsBetrctByer 0,0001; 0,0003; 0,0005; 0,0007; 0,0009;
0,0011; 00,0013 r owHcu kaabuug 1 0,05; 1,0; 1,5, 2,0; 2,5; 3,0; 5,0 ¢m?
CTaHAApPTHOro pacTtBopa b oxucu Maruus, uro cooisercisyer 0,00002;
0,00004: 0,00006; 0,00008:; 0,0001; 0,00012; 0,0002 r onHcH Maruus, Npu-
JUBAIOT O cM’ pacTBOpPa a30THOKHCJOrO JIAaHTAHA HJAH O CM® pacTBopa
XJOPUCTOTO CTPOHUHUA, 4 CM® COASAHOH KHCJIOTDHI, JOJUBAIOT 10 METhH BO-
0K H nepeMewwBatoT. BocbMmas koaba, HeE cojep:kaulasg crayjaapt-
Hbl€ PAaCcTBOPDLI, CJAYKHUT AJA NMPOBCAEHHS ROHTPOJABHOIO ONbITA.

M imepenne atoMHOH abcopbuuil MOJYYEHHBIX pacTBOPOB IIPOBO-
IAT KaK yKa3aHo B 8.3.1.

8.4 Ob6paGoTka pe3ynbTaToB

8.4.1 MaccoByo 0410 00ILEC|i OKHCH KaJblUHs (B CYMMC COCAHHE-
HUSi OKHCH Kadblusi U (PTOPUCTOrO kadbiilii) W MACCOBYIO 1040 OKM-
CH Mardus (X)) B npoueHTax BblYUCJASIOT MO (popMy.Je

CV-100
) CE AT (12)
il
rae C — MaccoBasi KOHLEHTpPAlHsl OKHCH KaJblRsl (OKHCH MarHuus)

B pacTBOpPC aHaAU3UpyeMOH 11pobbl, HaWJeHHast 110 rpallyu-
POBOUHOMY rpadHuky, r/cm?;

V. — o6beM pacrBopa, HCNoOJb3yeMbl Js1 H3amMepenus abcopod-
IHHUH, CM®;
m — Macca HaBeCKH Nnpodbl, I.

MaccoByw A0410 OKIHCH Kaabulsa (X;) B npouUeHT1ax BBIUHCJASIOT 110
hopMy e

X, =X—X,-0,7182, (13)
rne X — MaccoBas jgoas ofieil OhHCH KaJblHsg (B CyMMe coeJliHe-
HHA OKHCH KaJdbUHA # QTOPHCTOro KaJjabuusa), %;

X9 — MaccoBas goJas QTopHCIOro hadabuus, %:;
0,7182 — xosdduuneHT nepecuera GIO0pHCTOr0 KaabUHS Ha OKIICh

KaJabUHA.
8.4.2. HopMbl TOUHOCTH U HOPMATHBBL KOHTPOJSA OINpeaeClinsg Mac-
COBOH JOJIH OKHCH KaJibUHg H OKHCH MarHus lpHBeAeHbl B 1a04HIIAX

1, 2.
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YK 66.045.52:546 41 —31.06+66.046.52:546—31:006.354
OKC 71.040.040 B09 OKCTY 0709

KunioueBbie ci0Ba: (JI0Chl, JEKTPOLLJAKOBHIY niepenJan, MeTOAbl OIl-
pejesieHHss OKUCH KaJbUHMA H OKHCH MAarHHsi, THTPHMETPHYECKH] Me-
TOJ, aTOMHO-abcopOUHOHHBII METOJ, PCAaKTHBbI, PacTBOPLI, MaccoBaf
OIS
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