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meTponoriu u cepriupuxaunu 17 despaas 1993 r.
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Ypaumna Foccranmyapr Yrpasiiol

3 Nocranosiennem Komurera Poceuiickoit Penepauun no cranpap-
TH3alUU, METPOJOTHH M ceprudukaunn ot 14.06.95 N 298 mex-
rocypapcreednbiii craupapr T'OCT 21639.3—93 sBelen B peiicrBue
HeMoCPeACTBEHHO B KauecTBe rocylapcrBeHHoro cranpapta Poc-
cuiickoil Pepepaunn ¢ | auBaps 1996 r.
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MEXTOCYIOLAPCTBEHHDBHA CTARAAPT,
[

®alochl 1S INEKTPOUIIAKOBOTO Nepenaasa .
METObl ONPEREJIEHUS OKHCH KAJLLHUSA U OKUCH MATHUSA

Fluxes for eleétrosla‘g remelting.
Methods for determination of calcium oxide and magnesium oxide

.

‘Hara nneueﬁun 1996—01—01

1 OBJIACTD TPUMEHEHUSA

Hacrosimiuil crasgapt ycraHaBJHBaeT THTPHMeTpHUECKHe H aTOM-
HO-a6CcOpOUMOHHBIA METOAbI Olnpeje/eHHss OKHCH KaJsbUHfl NPH Macco-
Bofi jgose ot 1 g0 65 % u oxkHcu MarHua Mpu- MaccoBoli joJje oT 2 10
27 %. :

2 HOPMATHUBHbIE CCbIJIKH

B HacroslieM cTaHAapTe HCIO/JAb30BaHbl CCHIJIKH Ha CJAeAYIOUiHe
CTaHAAPTHL: ‘

I'OCT 311877 Kucaora conanasn. Texnnueckne ycaoBuA

TOCT 3760—79 AmMuax Boanblfi. TexHudeckHne ycJoBus

FOCT 3772—74 AwmvoHufi ¢ochopHOKHCALIH [ABy3aMelIeHHbIH.
Texunuueckue ycnoBus.

T'OCT 3773—72 AmMmouuii xjopucteiii. TexHuyeckHe ycJaoBUA
TOCT 4140—74 Crpouunii xnopuctoiii 6-Boanuiil. Texnuueckue yc-
JIOBHUS . :

I'OCT 4204—77 Kucnota cepHas. TexHHUeCKHE yCJOBH#

I'OCT 4234—77 Kanuii xaopuctelid. Texsuyeckue ycJoBUS

I'OCT 4332—76 Kaauii yraekucaslii — HaTpuit yraekucanil. Tex-
HHYECKHe YCJOBHSA

~ T'OCT4526—73 Marnuii okcun. TexHuueckHe ycJaoBHs:

T'OCT 4530—706 Kagapuui yraexucanfi. TexHHueCKHe yCJOBUS

TFOCT 5456—79 T'mapokcujJaMHHa THAPOXJOpHI. TexXxHHYeCKHe ycC-
JIOBH$

H3ananue opnunanpHoe
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’

I'OCT 5457—75 Auernnen paCTBOPCHHbIH H rasoo6pasHblii TeXHH-
vecknii. TexHHYeCKHe YCJOBHSA \

FOCT 5712—78 AMMmoHHii Wl aBesieBOKHC/bI l-BoaHbIH. TexHuye-
' CKHE yCJOBHS

['OCT 5839—77 Hartpuii nraBeseBokucaulii. TexnuueckHe ycJIOBHS

I'OCT 8677—76 Kaabuuit okcua. TexHuueckne yCeaoBHs

F'OCT 8864—71 Hatpus N, N-austuaautHokap6amar 3-BOAHBIH.
TexHuveckue ycJaoBHSA : :

F'OCT 9656—75 Kucsora 6opras. TexHHueckue ycaoBus

F'OCT 10652—73 Coupb auHatpueBas stuaeHanamuu-N, N’, N’-ter-
payKCyCHOM KHCJOTHI, 2-BoAHas (TpuJoH B).

TOCT 11293—89 )Xenatun. TexHHYECKHE YCAOBHS

TOCT 2047875 AMMOHUJ HalcepHOKHCJABI. TexHHuecKHe ycJo-
BHA :

TOCT 20490—75 Kanauii mapranunoBokucauil. TexnHuecxue ycJo-
BHSI : :
FOCT 21639.0—93 ®uatoch s 3MEKTPOLINAKOBOTO TEpenJiaba.
- O6uHe TpeOOBaHUSA K METOaM aHaJU3a

FOCT 21639.3—93 daiochl AAs  3JEKTPOUIJIAKOBOrO NEpennasa.
MeTonnl onpejenieHHs OKHCH aJIIOMHHHS

[OCT 24363—80 Kanust ruapookucs. TeXHHUECKHEe YCIIOBHS

3 OBUIHE TPEBOBAHUMA

Obuine Tp‘eéoaamm K MeTonam aHaanza — no TOCT 21639.0.

4 TUTPUMETPHYECKHR METOJ ONPENEJEHUS OKHCH KAJBbUHUSA

4.1 CywHoctb Meroaa

MeToA OCHOBAH Ha THTPOBAHUM B ulesouHoil cpene npu pH 12 wHo-
HOB KaJbLUHSl TPHJIOHOM B B mpucyTCTBHH MeTa/UIMHAHKATOpa ¢Jayo-
PEKCOHA MM CMeCH HHAMKATOPOB KaJlbleHHa ¥ THUMOJAQTAJEHHA.

MerTon npumensieTcsi npu onpeaeseHHy obLiero CcoAepXKaHHS OKH-
CH KaJHIHf B cyMMe COeJHHEHHH OKHMCH KaJblUMi H (TOPHCTOrO KaJb-
uusa. ‘
4.2 PeakTuBbl M PacTBOpPHI

Kucaora consas no 'OCT 3118 u pacTBop ¢ MOJSIpHOH ROHUEHT-
pauueift | Moab/amM?® u paszbaBsensas 1:1.

Kanust rugpookucs no FOCT 24363, paCTBop ¢ MaccoBofi KOHUEHT-
pauueit 5 u 200 r/mv[3

Kaauit xqopuernit no FOCT 4234.

Hnankarop ¢ayopekcon 0,2 r uH}mKaTopa pacTupalT B CTylKe C
20 r XJIOpHCTOro KaJjus.

Kanbins okueb no TOCT 8677.
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dayopecuupyOIHi HHAUKATOP: 2 I' KaJbleHH AHHATPHEBOH COJH
IIOMEIaloT B CYXylo Koaby 500 cm?® u pacrsopsaioor B 200 cM® pacTBopa
PHAPOOKHCH KaJiust ¢ MaccoBOi KoHUeHTpauuei 5 r/am3. JloGasJsior
B pacTBOp NOpUHSMHU NpPH B36aaTbiBaHHK 40 cM3 CONSIHON KHCJIOTH €
MOJISIpHOYH KoHUeHTpauued 1 Moab/am®. PacTBop QuABTPYIOT B KOJAOY
BMecTHMOCTbIO | aM3. Ocanok Ha (QpuJabTPe NPOMELIBAIOT NMOAKHCJIEHHOH
Bodoi (Ha 1 am® BoAbl 2 cM® pacTBopa COJSHON KHCJOTH C MOJAPHOM
KOHUeHTpauueil 1 Moab/aM?) p0 o6beMa dpuabTpata 1 aAm®.
TumoadTalieds, pacTBOp C MaccoBOH KOHUeHTpailuel 2 r/am® B
pPacTBOpPe OKHCH KaJbUHsi C MAcCOBOil KOHLEHTpauuei 5 r/am?.
Huauro 5,5 — AHCYAbGOKHCAOTH AHKaJueBas COJb, HHIHKATOP
(MHIMrOKapMHH), BOAHBIL  PacTBOP C MacCOBOH  KOHUEHTpauueil
25 r/nm3.
Avmonuil saacepHokucani no 'OCT 20478, cBekenpHroToBJ/EH-
HBIH pacTBOp ¢ MaccoBoil KouueHTpauueit 100 r/am?.
WMuaukarop MeTHJAOBBIA KpacHbill, CIHPTOBLIA pacTBOp € MacCOBOH
KoHUeHTpauue I r/am?.
Fnapokcunamuua ruapoxopug no FOCT 5456, pacTtBop ¢ Mac-
cOoBO# KOHUeHTpauuesi 200 r/am?,
Ammoun# xgopucteiii no TOCT 3773, pacTBop ¢ MaccoBOH KOH-
peHTpaunes 200 r/am®. ’
Ammuak sonnbiit no FOCT 3760, pas6asaennniit 1:1.
Hartpusa N, N-gustungurnokapbamatr no TOCT 8864, pactsop ¢
MaccoBoii KouueHTpauneit 100 r/am3.
AmMmonuii maseaeBoxucablit no F'OCT 5712, pacTBOpPH € MaccOBOH
KoHueHTpanuesi 1 u 40 r/am®. ~
. Coab aunaTpuenas stuieHauaMun-N, N, N, N’-treTpaykcycHoii
KHCA0TH, 2-Boanas (rpuaon B) mo FOCT 10652, pacreopsl ¢ Moasp-
HO#l KonueHTpauneit 0,025 moap/am*, unpurorossensie no TOCT
21639.2. ,
Bymara uHauKaTopHas yHuBepcaabHas.

WHANKATOp METHJIOBBIfI OpaHMXKEeBbIl, pacTBOP C MacCOBOH KOH-
ueHTpaunein 1 r/am®.

Kaaesuuii yraekucasiii no TOCT 4530.
CranaapTHble pacTBOPh

Pacrop A: 1,785 1 yrjexHcJoro KaJbuUHs, NPeABAPUTENBHO Bbl-
cywentuoro npu temuepartype (105z45) °C 1o nocTOAHHOH Macchl,
NOMelaloT B cTakaH pMecTuMocTbio 300—400 cm?, noausawt 100 cm?
Boabl, 20 cM? coJsiHOH KueJoTol (1:1) W HarpeBaioT A0 MOJHOrO pact-
BopeHHsa. PacTBOp KHUNATAT B TeueHHe 3—4 MHH, OX/1aKAal0T, AepeHy-
BAIOT B- MepHyl0 KoJ6y BMecTHMOCTbio 1 AM?®, n0/MMBaOT BOAOH [0
METKH U llepeMellBaloT.
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MaccoByio KOHLEHTpalHio pacTBOpa A ycTaHABJMBAIOT rpaBUMeT-
PHUECKHM METOJOM.

Tpu anuxBoTHbie yacTu pacTBopa A no 20 ¢M® noMewal0T B KOHH-
ueckHe KoJ0bl BMecTHMOCThIO 250 ¢m?, npuansaior no 100 cm3 rops-
yell Boabl, no 50 cM?® pacTBOpa L1aBeJEBOKHCJIOr0O aMMOHHS! C MacCOBOI
Kopuentpaitefi 40 r/aM* u OCTaB/AT pacTBOPbl C BHIIABLIHM OCaj-
KOM 11aBeJICBOKHCJOIO KaJlblUHA B TenJjom Mecte Ha 10—15 mun. 3a-
TeM NPHGaBJAAIOT No 2-—3 Kaliljlll MeTHAOBOr0 KPacHOro, HeHTpaJ/auay-
I0T aMMHakOM A0 H3MEHEHHA OKPackH lHAMKaTOopa H A0GaBJSIIOT 1O
| cm® ammuaka B u36biTOK. PacTBopbl ¢ 0CagkoM KHHSITAT 1—2 MHH
M uepes 15—18 u 0cajoK 11aBeNeBOKHCJAOrO KaJblinag (GUIALTPYIOT Ha
IJIOTHBI (QHJABLTP, nOCJe 4ero NpoMuBaloT 6—8 pas pacTBOPOM HlaBe-
JEBOKHCJIOTO aMMOHHMA ¢ MaccoBof koHueHtpauueit | r/am?. Ouantp
C OCaJKOM IIOMeLLal0T BO B3BCLUCHHBIH NMJATHHOBLIH THI€Jb, 030MSIOT
¥ IpoKaJHBaloT B Mydene npu temnepartype [100—1150°C ao moc-
TOSAHHON Macchl.

O/nHOBpeMEHHO NpOBOASAT KOHTPOJbHBIH ONLIT Ha 3arpAsHeHHe
PEaKTHBOB.

MaccoBylo koHueHTpauHw pactBopa A (C), BHpPaXKEHHYIO B T
OKHCH KaJbliua Ha 1 cM® pacTBoOpa, BEIYHCIAIOT 11O GopMyJIe

Ce (m—my)— (my—my) (1)
V 3
roe m — Macca TULJAS ¢ 0CaAKOM OKHCH KaJibL Ui, r,
m, — Macca THrJasa 6es ocanxa, r;
My — Macca THUIJd ¢ 0cagkoM KOHTpOJIbHOI’O OIlbITA, I;
Mg — Macca Turag oes 0CalKd B KOHTPOJIbLHOM OIbITE, T}
V — 06bem pacTBoOpa XJIOPUCTOro KaJblHA, B3SITHIA AN aHa-
JH3a, M3, '

Pacteop B: 25 cm® pactopa A nomewiaioT B MepHylo KosGy Bmec-
THMOCTBIO 250 cM?, 10JIMBaIOT O MCTKH BOAOH H NEpPEMELIHBAIOT.

MaccoBylo KOHLUEHTpalUHIO TpHJIOHa B ycTaHaB/IHBAIOT MO CTaH-
AapTHOMY p&cTBOpPY A: a/IHKBOTHYIO 4acTb CTaHAapPTHOrO pacTBopa
A 50 cm® nomewaioT B TpH KOHHYECKHe KOAOLI BMECTHMOCTbI0 250 cM?,
106aBasiioT no | cM? ruApokCHIAMHNE, N0 3—4 KanJH HHIHIOKAPMH-
Ha, TOHKOM CTpyeil npu MOMELIHBAHHH BJNMBAIOT PAacTBOP T'HIPOOKHCH
Kaqust ¢ maccoBod Konuentpauwuefi 200 r/amM?® 10 H3MEHEHHS OKPACKH
pacTeopa 43 roay6oii B KeATyio, uTo cootBercTByer pH 12. Jlo6ae-
a0t 1o 0,1 r nuanKaTopa hayopekcoHa HaAH OAHY KamJaio (GJyopeciii-
pylOLIETO HHAHKATOPA W THTPYIOT pacTBoOpoM TpujaoHa b 1o nepexona
3eJIeHOH (QayopecuHpyIOLLeil OKpacKkH pacTBOPa B PO3OBYIO.

[lapaanenbno npoBoasiT KOHTPOALHLIT ONLIT Ha onpejeseHHe Mac-
COBOH [LOJIN KaJblHUsl B PEaKTHBAX U BOJC.
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MaccoByio xonuentpauuio fpuioua b (T), BHpameHHYi0 B T
OKHCH KaJbliisl Ha ] cM® pacTBopa, BhIYHCAAIOT 1TO HopMyae

Cm ¢
T= (V—V,)-100 ° , (2)
rae C — MaccoBasl KOHUECHTpalHsi OKUCH KaJibUHsi B CTAHAAPTHOM
pacteope, %;
M — Macca HaBeCKH, COOTBETCTBYIOLLAA aJUKBOTHOH YacTH DacTt-
BOpa, T; ;
V — obbem pacrBopa TpujoHa B, 13pacxogoBaHHbIi Ha THTpO-
BaHHe aJHKBOTHOM uUacTH CTaHAapTHOrO pactBopa A, cM?;
V, — o6bveM pactBopa Tpujiosa B, H3pacXoa0BaHHbLIH Ha THTPO-
BaHHUe PacTBOpPA OKUCH KaJblidsi B pacTBOPe KOHTPOJLHOIO
“onbiTa, cM®,

4.3 IlpoBeneHue anaausa

®UALTPAT W NPOMLIBHLIE BOJbI 110C/E OTACJEHHS HOJYTOPHBIX OKHC-
joB no TOCT 21639.2 Buinapusalot Ao o6beMa 100—120 cM?, HelT-
paau3yloT aMMHAKOM A0 csaaboro 3anaxa, JaiT 5 ¢M? aMMuaxa B H3-
ObITOK, 106aB/ASIOT 5 ¢M® HaJACepHOKHCJIOrO aMMOHHS, PacTBOp KHIIs-
AT 10—12 mMuu. PactBop ¢ ocajkoM MOMeLLaioT B MEPHYIO KoJOy
BMeCTHMOCThIO 500 ¢M?, oXJa)KAaioT, JOBOAAT A0 METKH BOAOH, XOPO-
LI0 nepeMellnBaloT, GUABTPYIOT uyepes cyxoll (GHAbTp cpeaHell nJaor-
HOCTH B CYXYIO KOJ0Y.

s onpenedennsi o6LLEro cOLepKaHMst OKHCH KajblHid B CyMMe
OKHCH KaJaplua u GTOPHCTOro KavubUHsd ¥ CYMMBbl  oluiell OKHCH Kadb-
UHS$ H OKHCH MArHHs B [B€ KOHHYECKHE KOJObI BMECTHMOCTbIO 250 cM?
OTOHP 20T .aJMKBOTHBEIE yacTH pactBopa no 100 cm*. B oaHy U3 K046 C
aJUKBOTHOI uYacTblo npuiamBaioT 1 ¢M® pacTBopa THAPOKCHJAMHHA,
3—4 Kan/u pacTBOpa HHAMIOKAPMHHA W TOHKOH CTpyeil BJMBAIOT NPH
HEPreTHYHOM MNepeMeliHBaHHH pPacTBOpP IHAPATAa OKHCH KaJHus ¢ Mac-
coBOH KoHuenTpauueit 200 r/am® no M3IMEHEHUA OKPACKH PacTBOpa M3
rojy6ofi B xearyloo, Ao0aB/SIOT GJAYOPEKCOH HJINH OAHY KAl THMOJ-
¢TanenHa w OJAHY Kamao (HJAYopecUHPYIOIEro HHAHKATOPA H MEAJIeH-
HO THTPYIOT pacTBOpOM TpuJjoHa B (11pu onpeaeseHHH OKHCH Kalb-
uus go 10 % nprmensior pacrsop Tpuaora D ¢ MOJSIpHON KOHUEHTpa-
nuei 0,0125 moan/am?, cBoie 10 % — Tpuaon b ¢ moasipHO#  KOH-
uenTpauuein 0,025 mogab/amM?), NOAJIOKHB Noy AHO KOAGH YepHYio Oy-
Mary, 10 U3MEHEHHUs 3ejieHoll (ayopeclUHpyIOlleld OKpackKH pacTBopa
B PO30BYIO.

ITapaanenbHo BeAyT KOHTPOJbHBI ONBIT Ha COAEPMKAHHE OKHCH
KaJblHA B pEAKTHBAX 4 BOIe.

4.4 OGpaborka pe3yabTaTOB

4.4.1 MaccoByio 20110 oGLLel OKUCH KaJlbLHst B CyMMe COeHHeHHi

5o ) 34
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OKHCH KasblHs # QTOPHCTOro Kabius (X) B NPOUEHTAX BLIYHCAAIOT
no ¢gopmyae

o T(V—Vy)-100 ’ 3)
m
rre T — MmaccoBasi KOHUEHTpalHs pacTBopa TpujoHa b, BupakeH-
11as B I OKHCH xanabuls Ha 1 ¢cM® pacTBopa; .

V — o6beM pacrBopa TpuJaoHa D, H3pacxoioBaHHLIA Ha THTPO-
BaHHe aJMKBOTHON 4acth npobut, cM?;

V, — obbem pactBopa TpHJoHa B, uapacxogoBadHbil Ha THTPO-
BaHHe OKHCH KaJjibllis B PacTBOpPe KOHTPOJBLHOTO ONbITA,
cM3;

m — macca HaBeCKH, COOTRETCTBYIOLLas aJHKBOTHOH uacTu pa-
CTBOpA, TI.

MaccoBylo 1010 OKHCH KaJabuHA (X;) B NPOLEHTAax BLIYHCJSIOT 110
tbopmyJe

X, =X—-X,-0,7182, 4)
rae X — MaccoBas 1049 ofllefi OKHCH KaJbllHsi B CyMMe COeIHHEHHH
OKHCH KaJbUHsi 1 (TOPUCTOrO Kajbunus, %:;
Xy, — wmaccoBas p0asa GropucToro Kaanuis, %;
0,7182 — xoadduuneHT nepecyera (GpTOPHCTOTO KaJjblLHA Ha OKHCh

KaJIblHs.
4.4.2 HopMmbl TOYHOCTH H HOPMAaTHBBI KOHTPOJIS TOYHOCTH oIpeje-
NeHHs1 MaccoBOii AOJH O6lLUefl OKHCH .KaJblLHsi B CyMMe COeIHHEHHH
OKHCH KaJlblUHs ¥ (PTOPUCTOrO KaJjblHWs NpHBeleHbl B Tabauue 1.

TaGauuma l — HopmaTHBel KOHTPOAS TOMHOCTH
JonyckaeMple pacxoKAeHHS, %

' o O
= ] g g' =
az a3 32Ez

Maccoas 10as OKHCH - 38 ge =g5¢
¢ o 55 55 £
Kagablusa, % ggd E_% ;5 2555

553 2E = 5EE8
$5E ” . SERE
LS [ PR m e
S wT [CR-aps L - R =]
[~ ="N ] T =T amoa
Or 1 no 2 Bkawu, 0,13 0,17 0,14 0,17 0,09
Ce. 2 » 5 » 0,21 0,27 0,22 0,27 0,14

» 5 s 10 » 0,3 0,4 0,3 0,4 0,2

» 10 » 20 » 0,4 0,5 (0,4 0,5 0,3

» 20 » 50 » 0.7 0,8 0,7 0,8 0,4

» 50 » 65 » 0,9 1,2 1,0 1,2 0,6

Mpumeuwanuc. Tlpy onpegejcHun MaccoOBOH A0JH OKHCH KaJbLHA B De3yib-
TaTbl &Ha/IH3a BHOCHTCS AOMOJ/IHHTEbIIAst [OrPeIIHOCTb 33 CYET IOrPeUIHOCTH ompe-
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zejenust GTOpHCTOrO Kaabuus (4), 470 I04KHOG GBITh VYT€HO HPH HOPMHPOBAHHK
TOYHOCTH aHaJH3a H DAacCUUTHIBAacTCs 10.(hopMy.ac

aeao=}/ a} +(a:0,7182)?, (5)

rle @cao — COOTBETCTBYIOUIAs HOPMA MJH HOPMATHB KOHTPOJAS TOUHOCTH Onpeaene-
HHS MacCOBOM AOJAH OKHCH KaJbilUs,

a, — HopMa (HOpMaTHB) olipenesneHus obuiefi OKMCH KaJblMA B CyMMe Coe-
AWHeHWI OKHCH KaJbUusi M. QTOPHCTOrO KaJsbUHs, B3sTaf U3 Tabauubl 1;
@s — HODMd (HOPMATHB) OlNpedAe/]eHHs MacCOBOH 104H (TOPHCTOro KaJablllis,

(ra6auna 1 FOCT 21639.7); )
0,7182 — kosddHuieHT nepecuera QTOPHCTOrO KadbLUHA Ha OKHCh KadbUHA.

5 TMTPMMETPW'{ECKMPI MAPFAHLLOBOKHCJIbIN METOJL
ONPEAEJEHUS OKHCH KAJbLUUA

5.1 CyumHocTb MeTOAA

MeTOH. OCHOBdaH Ha THTpOBaHHH MapraHilOBOKHCABIM KaJaHeEM ma-
BEJIEBOfi KMCJOTbI, BLIAENMBIUEHCSH NPY PacTBOPEHHH OCAajKa luaBeJe-
BOKHCJIOTO KaJbliisi B paszbaBJEHHOH CEpPHOH KHCJOTE B KOJUYECTBE,
5KBHBAJCHTHOM KOJHYeCTBY Kajgbuua B pactsope. lllaBesneBoxucibiil
KaJbLHi ocaxjaercst B (puJIbTpaTe Mnocje nNpeaBapHTENbHOrO OTAeJe-
HHUA MEUIaIOWIHX KOMIIOHEHTOB YyPOTPONHHOM.

5.2 PeakTusbl M pacTBoOpH

Harpuit 1waseseBokucanii no F'OCT 5839, pacrsop ¢ Maccoso#l
KoHueHTpauued 40 r/am®.

Kuciiora cepuas no 'OCT 4204, pas6asaennas 1:1, 1:10.

OcranbHble peakTHBB H pacTBOPH — 110 4.2 ¢ JONOJAHCH!EM.

Kanujt mapranuosokucasii no F'OCT 20490, TuTpoBaHHbIE pPacTBO-
pbl C MOJSIpHOH KOHUEHTpauueil skpuBasenta 0,05; 0,1 u 0,2 mosb/am3:

1,6; 3,2 n 6,4 r MapraillOBOKHCJOrO KaJiusl pPacTBOPSIIOT B BOJE,
IepeHOCAT B MEPHYI0 KOJOY BMECTHMOCTbIO | AM2, AOGJHBAIOT BOLOH
IO METKH M TNepeMelnBaloT. PacTBOp XpaHAT B NOCYAe M3 TEMHOrQ
CTekJa. MaccoBylo KOHIEHTpalUyulo pacTBOpa MapraHilOBOKHCJOrO
KaJHfl YCTAHABJMBAIOT M0 lllaBesjeBOKucaIOMy Hatpuio. [Jas storo
0,1—0,2 r maBeseBOKHCAOr0 HATPUA, TNPELBApPHTENbHO BHICYLIEHHOTO
npu Temneparype .110—120°C, nomewmanoT B KoA0y BMECTHMOCTbIO
500 cm®, npubGasasior 200 cM® cepro@ kucaorw (1:10), pacTBop Har-
peBalT Ha BOAAHON Gane a0 75—80°C n saTeM THTPYIOT PacTBOPOM
MapraHilOBOKHCJIOr0 KaJHst 40 NOABJCHHS YCTOHUHBOH pO30BOH OK-
packH.

Maccosyw kosuentpanyio (7) pacTBopa MapraHLOBOKHCJIONO Ka-
JIHsl, BBIPAXKEHHYIO B I' OKHCH KaJ/buKA Ha | cM® pacTBopa, BbIYHCIANT
no. gopmyse
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m+0,4185
T= ZO 4% (6)
rle M — Macca HaBecKH L aBeJ/ieBOKHCJ/IOI0 HaTpHs, T;
0,4185 — KkoadpdpHuMEeHT nepecuyeTa LIaBEJEBOKHCJAOIO HATPHsl Ha
OKHCb KaJbUHf,;
V — o6beM pacTBopa MapraHLOBOKKCJAOIO HaTpus, cM®.

JonyckaeTcss ycTaHaBJHBAaTL MACCOBYIO KOHUEHTpPalUIO pacTBopa
-MapraHUOBOKHCJIONO KaJiHsl 10 PacTBOPY OKHCH KaJblliis. ‘

5.3 Ilposenenve aHaau3a

B aBe xoHHueckHe  KO/6b  BMecTHMOCTblO 250 cM? oTGHpaloT
100 cM?® anUKBOTHOH 4acTH pacTBOPa, NPHIOTOBJEHHOTO N0 4.3, U HEHT-
PaJU3yIOT 10 METHJOBOMY OD@HXXEBOMY COJIAHOH KHCJOTOH A0 H3Mme-
HeHHA OKPacKH HHAHKaTopa. 3aTeM pas30aBasiOT BojAo{l 10 ofbeMa
250 cm?, pactBop HarpesaloT 10 Temnepatypbl 90—95°C u npusansa-
10T 50 cM® ropsuero pacTBopa L1aBeJeBOKHCJIOr0 aMMOHHS C MacCOBOH
KoHueHTpauuedn 40 r/am®. K pacTtBopy npu nepemewnBanuy rnpubas-
JSI0T aMMHaK A0 H3MEHeHHUsl OKPacKi HHAMKAaTopa H 1 cM® B U36LITOK
Pactsop c ocagkom kunAaTaT 10 MHH H oCTaBJsAIOT Ha 12 u.

Ocanok 11aBeNeBOKHCAOrO KagablHUsi OT(PHUJIBTPOBHIBAIOT HA IJIOT-
Hblli QuABTP u npoMbiBaloT 10—12 pas Bojgoi. 3aTeM NpoBepsOT Ha
NOJIHOTY OTMbBIBAHHA HOHOB LI aBe/ieBOH KHCJOTH B MPOMBIBHBIX BO-
Aax. [lna storo B npoGupKy or6uparoT npuMmepHo 2 cM® QuabTpara,
R06aBasioT 2—3 KanJau cepHoél kHcaothl (1:1), HarpeBaloT no Temne-
- patypnl 75—80°C, npu6aBasiloT OAHY KalJio pacTBOpa MapraHiloBO-
KHCJOro  KaJiusi ¢ MOJISIpHOII KOHLEHTpauHell  »KBUBaJeHTa
0,1 moab/am3. CoxpaHeHHe OKpacKkM B TeueHHe |—2 MHH yKasbiBaeT
Ha TNOJIHOTY OTMbIBaHHA. PHJLTPAT nocse OTAe/eHHst KaJblus coxpa-
HAIOT AJIA ONpefeJseHHs COAEPXKAaHUS OKUCH MarHHs. Bopouky ¢ npo-
MBbITHIM OCaJKOM MOMEUlaloT HajJ CTaKaHOM, B KOTOPOM IPOBOJHMJOCH
oCaxK/ieHHE H, NpopBaB (QHJBLTP, CMbIBAIOT OCAJOK B CTaKaH HeGOJb-
IUHM KOJIMYECTBOM BOAbLI. PHUABTP NPOMLIBAIOT ropsiyell cepHoll KHC-
aotoit (1:10), 3atem 5—6 pas ropsiuelt BoLofl. DUALTP HA BOPOHKE
coxpansior. PactBop HarpeBaloT ao temnepatrypel 80—90°C u THT-
pyIOT pacTBOPOM MapraHUOBOKHCJOrO KaJus A0 [OSIBJEHHA YCTOHUM-
BO# cn1afo0-po30BOil OKpacKH. 3aTeM ONyCcKalT B CTAaKaH ¢ THTPYEMBIM
pacTBOPOM COXPaHEHHBIH (PHJABLTP, IHEPTHUYHO NEPEeMELIMBAIOT H, €CJd
Npu 3TOM pacTBop obGecuBeuHBaeTCsl, BHOBb JOTHTPOBHIBAKOT PaCTBO-
pPOM MapraHuOBOKHCJAOIO KaJus.

Hast TuTpoBaHHA NpH MaccoBoil  0Je OKHMCH Kaabuuss 10 7 Y
NPUMEHSAIOT DACcTBOD MAapPraHUOBOKHC/OLO KaJHsi C MOJSIPHOH KOH-
uentpauueit  skBuBajenta 0,05 moan/am?; cB. 7 g0 159 —
0,1 moab/am?; cB. 15 % — 0,2 Moan/am®,

Hepes Bce craauM aHaiH3a NPOBOAAT KOHTPOJbHBI ONBIT.
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5.4 O6paboTka pe3yabTaTos
5.4.1 MaccoByio gomo obieil okucH Kaaniud () Bul4HCARIOT IO
hopmyae

T(V—1"}) - 100

X bl (7)
rae T — MaccoBas KOHUCHTPAUMS — PACTBOPA  MapraHiOBOKHCIAONO
KaJHsd, BbLIDAKEHHASt B I OKHCH  Kagablua Ha | ecm? pact-
BOpa;
V' — ofbeM pacTBOpA MapraHloOBOKICJOrO KaJjus, H3Dacxoao-
BaHHLUI HA THTpoBadle, cM?;
Vi — 06beM DACTBOPA MAPUraHUOBOKHCJAOrO  KaJjHst, H3Pacxolo-
BaHHLIT HA THTPOBAHHE KOHTPOJIBLHOTO ONLITA, ¢M7;
m — Macca HaBecku npolsl, r.

MaccoBylo 10410 OKHCH Kadotust (Xy) B UPOUCHTAX BLIYHCAAOT 110
dopmyae

X=X —AX,.0,7182, (8)
rie X — maccoBasi joJs o0uiell OKHCH Kadblilsl B CYyMMe COeTHHCHHI
OKHCH KaJbILHd # PTOPHCTOrO Kaabliis, Y,
Xy — MaccoBast 4045 PTOPHCTOrO Kanabihs, Y ;
0,7182 — xos@dunucur nepecuera GTOPUCTOro KaJbUHd HA  OKHCD

KaJblua.
54.2 HOprl TOUHOCTH K HOPMATHBL KOHTPOJAA TOUHOCTH Olpeae-
JIEHHST MACCOBO JIOJI OKICH KaJbIlUst NpHBCACHLI B Tadanie 1.

6 THTPUMETPUYECKUN METOJ ONPENEJEHUSA OKUCH MATHUHS

6.1 CyuwHocTs MeTOlA

MeToa ocHOBaH Ha 06pPA3OBAHHH B PAaCTBOPC HOHAMH  KaJbillg H
MATHHS KOMIUJIEKCHOTO COEAMHEHIS ¢ MeTaMANHIHNKATOPOM XPOM TeM-
HO-CHEHM, OKPaUICHHOTO B CIPEHCBLI 1(BCT, KOTOPOE ¢ BBEACHHEM TPH-
aora b rugpoamnsyer ¢ oGpasosagucm 6oJec  HPOUYHOIO  COCHHHEHHS
HOHOB KaJbilitd W Maruufa. Boiaceansuiiiica cBoGOAHBI  HHAHKATOP
H3MCHACT CBOIO OKPACKY B 3KBHBAJCHTHON TOUKC 13 CHPCHCBOH B I'0-
aybylo.

MaccoBylo 010 oxHen Maruis B npo8e BLIMHCASIIOT 1O PasHOCTH
o6bemMoB pacTBopa TpuJaoHa B, H3pacxol0BaHHOrO Ha THTPOBAUHE CYM-
Mbl 00UIEll OKIICH KaupLHst 1 oBUlel] OKHCH KAJbBIHS 11 OKHCH MATTHS,

6.2 PeakTuBbl M pacrBopbl

Ammonnii dochoprokncasii asysameumennnii no TOCT 3772, pacr-
BOp ¢ MaccoBoli KoHiledTpatneil 100 r/am?.

Ammuax soanuifi no FTOCT 3760 u pas6asacunui 1:20.

Ammonuit xaopuetuit no TOCT 3773,

Q)
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Ammuausbiyt 6ydep: 57,5 r xJ0opHCTOr0 aMMOHHS PacTBOPSOT B
200 cm?® Boapl, gobasasioT 570 ¢cM® amMmuaka, pa3baBasioT BOAOH J0
1 aM® 4 nepeMelINBaOT.

Kucaora consnast no FOCT 3118 u pasbasnennas 1:1.

MHAHKaTOp METHJIOBBI OpaHMKeBbldl, BOAHBIH PacTBOP C MacCOBOIi:
KoHUeHTpauHed 1 r/am?.

- Kaauit xnopucthiit no TOCT 4234.

WMuankaTtop XpoMm KHCJblE TeMHO-cHHHU#; 0,1 r MHAHKATOpa pacT-
paioT ¢ 10 r XJ1OpHCTOrO Kaaud.

Coab aunatpueBas stuaenanamun-N, N, N/, N’-TetpaykcycHo#
KHCA0THl, 2-BoaHas (Tpuion B) no FOCT 10652, pacTBop ¢ MOJSPHOI
konuenrpauueir 0,0125 wuau 0,025 Moab/aM®, NUPHUrOTOBJIEHHLI IO
FOCT 21639.2.

Marnuii MerasH4eCKHH.

Maruus okuch no FOCT 4526.

CraupapTHbie pacTBOPHL.

Pacreop A: 0,6031 r maruus uau 1,02 r okncH Marsus, npeasapi-
TeJbHO NpoOKaJeHHoi npu temnepatype 600—900 °C, pacTBOpsitOT npH
" HarpeBauuu B 40 cM? COJISTHOH KHCJIOTH. PacTBOp OxJ/a)xAaloT, noMe-
AT B MepHyI0 Koa0y BMecTHMOCTbIO | AM?, 10JIMBAIOT A0 METKH BO-
JOH M NepeMelHBaloT. :

MaccoByl0 KOHUEHTpaillHio pacTBopa A yCTaHaBJHBAIOT IpaBu-
MeTPHYECKHM METOAOM.

TpH a/lMKBOTHBIE yacTH pacTBopa A no 25 cM® nmomemiaioT B CTa-
" KaHbl BMecTHMocTbio 300—400 cm®, npubaBasiior no 10 cM® cosisiHOR
KHCJOTH H BOAB 10 o6beMa 150—200 cm3. K pacTtBopaM MNPUAHBAIOT
no 20—25 cm® pactBopa GochHOPHOKHCIOrO aMMOHHS, MO 2—3 KalljiH
HHINKATOPa METHJIOBOTO OPaHKEBOro | NPH IHEPIHYHOM NepeMeilHBa-
HHM HeHTPAJM3yIOT aMMHAKOM, NPHJHBAs €ro B W36biTok 1o 10 cM® Ha
kaxaoie 100 cM® pacTBopa. 3aTeM pacTBOPbl 3HEPTHUHO NEPEMELIHBAIOT
CTEKJSIHHOH TMaJoykoii B Teuenue | MuH u ocTaBaswT Ha 12 u. Oca-
JOK (QUJABTPYIOT Ha ABA IIOTHbIX (HJAbTPA ¢ HEGOJDIIHM KOJIHYECTBOM
GuabTPO6YMaXKHOH Macchi, MPOMbIBAIOT cTakaH 2—3 pasza H QHIBT
3—4 pasa ammuaxom (1:20). [ns ynanenus u3beiTka ¢ocdar-HOHA
GUABTP ¢ OCAAKOM NOMELLAIOT BO B3BELIECHHBIH IJIaTHHOBBIA THIEJb,
BHICYIIMBAIOT, OCTOPOXKHO 030is10T NpH TeMmnepaTtype 450—500°C n
npokaJaupator npu Temnepatype 1000—1100 °C B Teuenue 25—30 MHuH,
OX/MAXKAAI0T B 3KCHKaTope, B3BellMBalT. Ecin ocagok coxpanser ce-
pHIfl OTTEHOK, ero cMauyHBaloT HecKoAbKUMH kKanaamu 10 %-Horo pacTt-
BOpa a30THOKHCJIOrO aMMOHHs, OCTOPOXKHO BBLICYUIHBAIOT H BHOBb NPO-
kaausawr npu Temneparype 1000—1100°C, oxaaxzaaior i B3BeLIH-
BAIOT, :
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OAHOBPEMEHHO NPOBOAAT KOHTPOJLHLIT ONLIT Ha 3arpsAsHeHHe pe- .

aKTHBOB.

MaccoBy10 KOHUEHTpAUMIO pacTBopa xJopuctoro Maruus (C),

BBIPAKECHHYIO B ' OKHCH MarHug #a 1 ¢Mm® pacTBopa, BLIUHCJIAOT 110
dopmye
(rm—my) - (my--myy-0,3622

C= 7 , 9
rie m — Macca THLJAS ¢ OCAAKOM MHPOYOCHOPHOKHCAOrO MarHH4, r;
m, — Macca Tarasa 6e3 ocaiaka, r,
Mg — MACCa THLJS ¢ OCAAKOM KOUTPOJbHOIO ONLITA, [
ms — Macca THrJst 6e3 0cafika B KOHTPOJNBHOM OllbiTe, I
0,3622 — xosdpduuncHt nepecuera nupodocHOPHOKHCAOTO  MAarHHS
Ha OKHCb MATHHA;
V — ob6beM pacTBopa XJOPHCTOTO MarHusi, B3ATLII /51 aHAJH-
3a, cMe.

Pacreop b: 10 cum® pactBopa A novewialor B Mepuyio Koaly Bmec-
THMOCTBIO 200 cM®, JOJBAOT 10 METKIl BOAONH U HCPEeMCLIHBAIOT.

MaccoByio KOHUEHTpaUUw pacTBopa Tpuaowa b o marumo ycra-
Hapausaior: 25 ¢M* cTaHaapTHOrO pacTBopa A DOMCILAIOT B KOHHUC-
CKYIO KOJOY BMecTHMOCTeIO 250 cm?, npubdasasior 100 cm®  Bojbl,
10 e¢m? ammuaudoro Oydepa, 0,1 r HHANKATOpA XPOM KHCJOrO TEMHO-
CHHEro, XOPOWIO NePEeMEHIIBAOT H THTPYIoT Tpraonom b 10 nepexo-
12 OKPaCKH pacTBOPA H3 CHPEHEBOR B roaybyio.

MaccoBylo KoullcuTpauuio pactsopa tpusoda b (T), Bupaxenuyio
B I OKHCHM Maruust Ha | cM? pacTBOpa, BLIUHCAAIOT 110 (hopmy.e

: Cy-V-1,6583

T= Vi Ve s (10)
rae C, — Macca Marnisa B | ¢M® cTaHAaPTHOrO pacTBOpA, T;
V — ofbem cTaHZapTHOrO pacTBOpa OKICH Maruys, cM?;
1,6583 — xosdduieHT licpecyeTa Marnis Ha OKHCL MAaruig,
V| — obbeM pacTBOpa TPHJAOHA D, H3pacxoioBanHblil Ha THTPO-
BaHHe CTaHAapTHOrO pacTBoOpa OKICH MarHis, cM?;
V, — o6beM pactBOpa TpHJAOHA D, 1H3pacxodoBaHHLIl Ha THTPO-

BAHUE PACTBOPA KOHTPOJLUHOIO ONLITA, ¢M*.

6.3 NpoBeaenune anaIn3a

Hnst onpeiesieHHst CyMMULL OKHCH  KaJbilHg H OKHCIL  MarHusa Ko
BTOPOI aJHKBOTHOI 4acTH PacTBOpd, NOJYUCHHONH B 4.3, UPHANBAIOT
10 ¢m* ammuaunoro Oygepa, aobaasnor 0,1 r nsgukaropa  xpom
TemHo-cuHero.  PactBop THTpyioT TpuaonoMm B a0 pesxoro nepexoia
OKpacKH pacTBOpa 3 cHpeHeBoll B roaybyio.

[apanseabHo NpoBOAAT KOHTPOJAbHBIL ONBLIT Ha cOgepHaHHe CyM-
Mbl OKHCH KaJiblLHsl i OKHCH Mariusi B peakTHBAaxX H BOJE.
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6.4 O6pa6oTka pe3yabTaTos
6.4.1 Maccosyro 10J110 OKHCH Marsus (X) B NPOLIEHTAX BBIUUC/IA-
10T no QopmyJe

X [(V=Vy)—(Vy—Vy) 1T -100 ’ (11)
m .
rage V — o6pem pacTBopa TpuJoHa B, H3pacxogoBaHHbI Ha THTPO-
BaHHe oOuiedl OKHCH KaJblHA | OKHCH Maruus, cMm?;

V, — ob6beM pacTBopa TpHJOHAa D, M3pacxoioBaHHBIA Ha THTPO-
BaHHe o0l OKHUCH KaJIbIlHA M OKHCH MarHHs B pacTBope
KOHTPOJIbHOTO OMbITa, CM?;

Vs — o6beMm pacTBOpa TpHJOHa DB, uH3pacxosoBaHHBIA Ha THTPO-
BaHHe OOILLeH OKUCH KaJblus, cM3;

Vs — o6bem pacTBOpa TpuJioHa B, u3pacxopoBaHHBIl Ha THTpO-
BaHHe OO0ulell OKHCH KaJbHHSA B PacTBOPE KOHTPOJbHOI'O

onbiTa, cM3;

T — wMaccoBasi KOHUEHTpalsi pacTBOpa TpPHJIOHA D, BblpaxeH-
Has B I OKMCH Mariaug Ha 1 cM® pacTBopa;

m — macca HaBeckKH, T.

6.4.2 HopMbl TOYHOCTH M HOPMATHBBEI KOHTDQJSi TOUHOCTH Onpeje-
JeHHs1 MaccoBOH [OJIH OKHCH MAarHHusi npHBejeHbl B Tabjuue 2.

Ta6auua 2 — HopMaTruBb KOHTPOJSl TOYHOCTH ONpejlesieHH MacCOBOH NOJH OKH-

CH MarHus
JounyckaeMmpie pacxoxjaenins, %
' o \
- . <>
W = =
4= = =] =
AEmE as 8= SEEZ
Maccopas 1018 OKHCH %S 8 o d g} w2Eg
Maruus, % Ea R =3 =3 RE, ©
0o« x T o = = 1 canm
oF Haz 3, 2o S 9 = On
50 g POy =S S Cqs o
80 ek 5B ge R
232 33 | .o ; SEES
S ZAEF Sx g ZOSE
Sux o E X @3B 23 w ¢ e ®
. Bas Mox s == o 2mOa
Or 2 po 5 pxJjou. 0,18 0,23 0,19 0,23 0,12
Cs 5 » 10 » 0,3 0,3 0,3 0,3 0,2
» M0 » 27 » 0,5 0,6 0,5 0,6 0,3

7 TATPUMETPHYECKHH YCKOPEHHBIH METOL
ONPEAEJNEHUSA OKHCHU KAJNDBUHUA U OKHCH MATHHUA

7.1 CymHocTs MeTtopa
Metoa ocHOBaH Ha THTDOBAHHH HOHOB KaJbliHA TpHJOHOM B
(pH 12) B npucyTcTBHH MeTaMHHAHKATOPA (pAyOopeKkcoHa HJAH (BJayo-
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pecuHpylolwero HHAMKAaTOpa H CyMMbl Kaabuus ¥ Maruus (pH 9) B
IDUCYTCTBHH HHAHKATOpa XpoM TeMHo-cuHero. ConepaHue Maruus
YCTaHaBJ/HBAIOT MO PA3HOCTH MEXIY NePBLIM H BTOPLIM THTPOBAHHEM.

7.2 PeaxTusbl U pacTBOpbl — 110 4.2 1 6.2.

7.3 Ilposepenne aHanusa . ,

B MepHyio xonBy BmectumocTbio 250 cM? momemaior 100 cm® oc-
HOBHOTO pacrtBopa, npuroroBaenHoro no I'OCT 21639.2, xo6aBasiior
20 cm® pacTBOpa XJOPHCTOrO aMMOHHSI C MacCOBOM KOHILeHTp al el
200 r/am®, nBe KamaH MEeTHAOBOTO KPacHOrO H HefITpanu3yloT aMMHa-
KoM (l:1), HarpeBaloT 5 MHMH /st KOAryJ/isiuMuM NONYTOPHBIX OKHCJOB.
Oxnaxaawt, [06aBasior 5 cM? pacTsopa AH3THAAUTHOKap6oMaTa
HaTpHs, 3aKpbIBAlOT KOJNGY NPOGKOM M SHEPrHUHO NepeMelIHBaloT B
TeueHue 2—3 MHH, NOBOAAT A0 METKH BOJOI, nepeMelwnBanT, GuabT-
PYIOT uepe3 MJOTHbIA GuiabTp B cyxyio koaby. OT6upamoT aBe ajHK-
BOTHble YacTH pactBopa no 100 cM® B KOJIMYECKHe KOJOB BMECTHMOC-
Tbio 250 cM®. B oHON W3 KOJIG OnpefeasioT o6UIYI0 OKHCb KaJjbLus,
B pyroil — cyMMy obliefi OKHCH KaJibUHA M OKHCH MarHus. B Koa0Y,
B KOTOPOil ONpeje/sioT OKUCb KaJbliHsi, No6aBasior 1 cm3 pacTBopa
THAPOXJIOpHIA FHAPOKCHJAMHHA, YeThipe KamJH HHAMKATOpa HHIAHMIO-
KapMHHA, HEATPANHU3YIOT PACTBOPOM THAPOOKHCH KaJHs ¢ MaccOBOH
KoHuentpaunei 200 r/aM® 10 mepexoga OKpPacKH pacTBOpa H3 rojy-
Goit B xkeatyo, pobapasior 0,1 r payopekcoHa HJM CMeCH HHIHKATO-
POB u THTPYIOT TPHJIOHOM B Ha uepHOM (oHe A0 HcuesHoBeuus 3ele-
HOH QuyopecueHunH.

[TapannesbHo NPOBOASAT KOHTPOMbHBIH OMBIT.

B kosiGy, B koTOpO#l onpenensiOT cyMMy o6lleli OKHCH KaJbUHA H
OKHCH MarHus, npuausaior 10 cm® ammuauHoro 6ydepa, 106aBASIOT
0,1 r HHaHKaTOpa XpoM TeMHo-cHHero. Pactsop THTpYIOT TPHJIOHOM
b 1o peskoro nepexoaa OKpacku pacTBOpa M3 CHpeHeBOil B roay6yio.

[Tapa/iennHo npOBOAST KOHTPOJIBHBI OMBIT Ha COAEpPIKAHHE CyM-
Mbl OGLLEH OKMCH KaJsbllHs H OKHCH MarHus B PeaKTHBaxX H BOJeE.

7.4 O0paGoTka pesyabTaToB .

O6paboTKa pe3y.bTaToB No 4.4 AAs OnpejgeseHHs] MACCOBOI A0JH
oOuIefi OKHCH KaJblUHSA B CyMMe COCJHHEHHH OKHCH KaJbUHS H ¢dTo-
pucroro Kasbuust U 6.4 gaa onpéneseHUss MaccoBOH AOJM OKHCH Mar-
HUsI. o

8 ATOMHO-ABCOPBHHOHHHP\I METOA,

8.1 CymHnocts MeTOMa

MeTOlI OCHOBAH HA H3MEpEeHHH CTENEeHH MOrJOLeHHS pE€30HaHCHOro
H3Jdy4YeHus CBOGOJHBIMH aToMaMu KaJbliud H MarHud, 06p83y10HlHMH-
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st B pe3y/ibTaTe pachbljeHHsA aHaJH3HpyeMoro pacTBopa B IJAaMCHH

BO3AyX-aleTHJ/IEH HJIH 3aKHCb a30Ta-al€THJIEH.

MaccoBass 109 OKHCH KaJbliHs onpeaeadercss B CyMMe coefnHe-

. HHH OKHMCH KaJblHsi § (DTOPUCTOro KaJjblusi B npenenax or I 1o 25 %.

8.2 Annapatypa, peakTHBLI U PACTBOPHI

CnektpodoToMeTp aTOMHO-ab6COPOUHOHHBI /11060r0 THIla ¢ HCTOY-
HHKOM M3JYyUeHHs 1JI51 KaJbUUsi H Marseus.

Tleur MydesnbHast ¢ TeMnepaTypod Harpesa 10 1000 °C.

Auetnaen pacrsopeHsnlii no FOCT 5457.

3akuch a3oTa rasoobpasHas.

KoMnpeccop ¢ peccuBepoM, obecneuMBalolUlMii noaady CKaTore

BO3/JyXa HJH 6anJ0H CO CXKAaTbhIM BO3AYXOM, HJIH CKaThifl BO3AYX H3

BO31yXOIPOBOJA C JaBJEHHEM Ha BXOJAe B CNEKTPOMOTOMETD He MeHee
2 atm.

Kucnora coasnas no TOCT 3118 u pas6asiaennasa 1:1 u 2:100.

Kuchaora 6opuas no FOCT 9656.

Kaauit yroekucaplit — HaTtpufi yraekucantii no FOCT 4332.

CMmech A/ COJABJEHMs: JBe YACTH YIJIEKHCJOro Kajus — yrie-
KHCJIOFO HATpHsl CMeLIHBAIOT ¢ OAHOI 4acTbhio DOPHOH KHCJOTHL

JlantTan a30THOKHCJBIH, pacTBOP ¢ MaccoBOfi KOHUeHTpalHeil
50 r/am®. ' .

Crpouunit xJaopuctolii 6-Boasbiét no F'OCT 4140, pactBop ¢ Macco-

. Boil KoHueHTpauueit 30 r/am3,

HKenatun nuuiesoit no FOCT 11293, pacTBop ¢ MaccoBOl KOHUEHT-
pauuen 10 r/am?.

Kaasunit yraekucasit no FOCT 4530.

CranjapTHble pacTBOpPLI, IPUFOTOBJEHHbIE 1O 4.2,

Marsuil MeTaNIHuYecKHH.

Marnus oxucs no T'OCT 4526.

CraHpapTHble pacTBOpBI, IPHIOTOBJCHHBIE 110 6.2,

8.3 Mposenenue aHaausa

8.3.1 Hagecky ¢aroca maccoit 0,1 r nomemaior B NJaTHHOBLIY TH-
rejib, CMEIIHBAKT ¢ 2 I CMECH AJiF CIJaBJEHHS H CIIaBJASOT B MY-

peabuoit meuyn npu temneparype 950—1000 °C B TeueHne 15 muH.

OxJ/aXaeHHbIH THreJib IIOMELaK0T B CTaKaH BMeCcTUMOCTbI0 250 cM”
npuausawT 100 cm® renoil Boabl, 10 cM® cOMANOR KHMCJOTBI H Har-

" peBAIOT [0 pacTBOpeHHus cojefi. Turesb yAansloT 43 CTakaHa H OOMbI-

BaoT Boaoii. Coaep:KHMOe CTaKkaHa BbLIMAPHBAIOT Ha MNJIKTE A0 BJAXK-
HBIX coJsiedl, npuauBatoT 40 cM® COJSHOH KHCJ/JOTHl H HATpeBalOT A0
pacTBOpeHHst coJieHl, 3aTteM npuauBaioT 60 cm® ropsiuefi Boawl, 10 cm?
pacTBopa KeJlaTHHa, nepeMellUBaloT, NaI0T OCTOATL B TENJIOM MeCTe

'5—7 MHH U QHJALTPYIOT KPEMHHEBYIO KHCJOTY uYepes (QHALTP cpeaHeii

IVIOTHOCTH B MEPHYI0 K0J6Y BMecTHMOCTbIO 250 cm?.

43 H
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Ocanox npoMbBaloT 3—4 pasa ropsiyedi cousHON . KHCJIOTOH
(2:100), satem 5—6 pas ropsiuelt BoIOH, conepKHUMOe KOJBGH OXJaxK-
A2I0T, JOJIMBAIOT 10 METKH BOJAOI H MepeMenuBaior.

B 3aBucuMocTu oT ofuieft MaccOBOH JOJM- OKHCH KaJblius (CyM-
Ma coeJMHeHHI OKHCH KaJbUUs H (HTOPUCTOrO KaJbLUHA) M OKHCH Mar-
HUA OTOHPAIOT AJHKBOTHYIO 4acTb PacTBOpPa B COOTBETCTBHM C Tab-
~auuei 3.

Tab6aunma 3 — OGbeM aNMKBOTHOH 4ACTH PACTBOPA B 3aBHCHMOCTH OT. MAcCOBOf
JOJM OKMCH KaMbUHA H OKHCH MATHHA ’
Pas6assente pacrsopa, ¢Mm3
Tlepsoe Bropoe
. Maccopas noas pa3faBJeniie pasbasiiende
Komnouenr KoMToHeHTa, Y
Anuxsor- |“"Pasbas- AVIHKBOT Pa36aB-
Hafa 4acrth JieHne Hasg vacrh JeHHe
O61ast 0KHCh Ot 1 mo 10 Bxuiwu. 25 100 — —
KaJbUHs Ce. 10 » 256 » 10 100 . — _
OkHcb Mar- Or 2 x0 5 BKJIOY. 10 100 — —
HHA Cs. 5 » 10 » 25 100 10 100
s 10 » 27 » 20 100 5 100

3areM aJHKBOTHYI0 4aCTh pacTBOPa NOMEILAT B  KOHHUYECKYIO
KoJ10y BMecTuMOcThi0 100 ¢M?, BuInapuBalOT 10 BJAAXKHbIX COJEH, NPH-
auBaoT 4 cM® coastHoit KucaoTn, 20 ¢M? ropsiyefl BOJAbLI H HArpeBaloT
10 pacTBopeHusa cojeil. OxJaKAeHHbI DACcTBOP NMOMEILAl0T B MEPHYIO
KoJsiby BMecTHMocTbio 100 cm®, npuauBatoT 5 c¢m? pactBopa a30THO-
KHCJIOPO JIaHTaHa HAM O cM® XJIODHCTOTG  CTPOHUHA, [AOJHBAIOT A0
MeTKH BOAOI ¥ NepeMelHBaioT.

Uepes Becb X0/ aHaJM3a NPOBOAAT KOHTPOJbHBIN ONBIT:

Pacnbiasiior pacTBOp KOHTPOJBHOTO onblTa ¥ pacTBop 1npobnl B
nJaaMs BO3AyX-alUETHJEH HJHM 3aKHCb a30T-aleTHJEH B NOPAAKEe yBe-
JuueHuss abcopOUMH A0 NOJYyUYeHHA CTabMAbLHBIX MOKa3aHWUR AJA KakK-
Jlor0 pacTBopa.

Ilepes pacnbificHHeM KaxXA0ro pacTBopa pacnbmmoT BOAY AJIA
IPOMBIBAHHS CHCTEMbl M NPOBEPKH Hy/JeBOi TOYKH. H3mepsior aTom-
HyI abcopOUHIO KaJbliHA IIpH AJIHHE BOJHDI 422,7 HM U MarHus npy
LJHHE BOJHbl 285,2 HM.

[Tocsie BbluHTAHHA 3HAUeHHsT ATOMHOH abCcOpPOUMH  KOHTPOJBLHOTO
ONBITA M3 3HAYeHHs aTOMHOR abcop6uUMH pacTBOpA aHAJHU3UPYEMOH
npobbl HAXOASIT MAacCOBYI0 KOHLUEHTPALHIO OKHCH KaJbllMs WJIH OKH-

15 44
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CH MaruHsi B pacTBOpe aHa/iH3HpyeMoil Npo6bl N0 rpaaylipoBOYHOMY
rpaQuky.

832 IlocTpoeHHe rpasAyHpoBOUYHOrO rpadHKa

Ilns nocTpoeHnst rpaayHpoOBOYHOrO rpadHka B BOCEMb MJATHHO-
BbIX THIJIE NMOMEW AT No 2 I ¢MeCH JJs CHJAaBJeHHs I [POBOAAT
anaau3 1no 8.3.1. _

B ceMb konuueckux koaG BMmectumoctbio 100 cM® npuansaior 1,0,
3,0; 5,0; 7,0; 9,0; 11,0; 13,0 cM® crangaprHoro pactBopa B oOKHCH
KajaplHsa, uyto coorsetctByer 0,0001; 0,0003; 0,0005; 0,0007; 0,0009;
0,0011; 0,0013 r oxkucu xaabuus un 0,5; 1,0; 1,5; 2,0; 2,5; 3,0; 5,0 cM?
CTaHpapTHoro pactsopa b okucu marnus, uro coorBercryer 0,00002;
0,00004; 0,00006; 0,00008; 0,0001; 0,00012; 0,0002 r okHCH MarTHHS, IPH-
JMBAIOT 5 cM? pacTBOpa a30THOKHCJOrO JIaHTaHa HAH 5 ¢M? pacTBopa
‘XJIOPUCTOTO CTPOHUMSA, 4 cM® COMAHON KHCJAOTDI, JOJHBAIOT 10 METKH BO-
xo# H nepemewrBaioT. Bocbmasa kosba, He colepiaulas cTaHaapt-
Hbl€ PACTBOPLI, CAYKUT LS NPOBELEHHS KOHTPOJLHOIO ONLITA.

Msmepenre aToMHoll aGcopOUHN TOJYYEHHBIX PACTBOPOB IIPOBO-
JAT Kak yka3aHo B 8.3.1. ‘

8.4 O6paboTka pe3yabTaToB

8.4.1 MaccoByio A0/110 06lleii OKHCH KaJblUHsi (B CyMMe COCAMHE-
HUSl OKHCH KaJbLH$f H (PTOPUCTOrO KajblHsl) H MACCOBYIO 10O OKH-
cH Marausa (X) B IIpOLEHTax BLIYHCJASIOT 110 HOpMYyJie

X CV-100 , (12)
m
rae € — MaccoBasi KOHUEHTPALHS OKHCH KaJblRsi (OKHCH MarHus)
B pacTBOpe aHaJM3UpyeMoit npobbl, HalileHHas! 110 rpaiyu-
poBOYHOMY rpaduky, r/cm?;

V. — obbem pactBopa, HCMOJB3yeMblH IS H3MEPeHUs abcopt-
uuH, cM?;
m — Macca HaBeCKH Npobbl, T.

MaccoByto 4010 OKHCH Kaabliia (X|) B NpoueHTax BHIUHCJASIOT 110
dopmyse

, X, =X—X,-0,7182, (13)
rae X — maccoBas 10Js OOIIEH OKHCH KaJblHa (B CyMMe COeiliHe-
HHSI OKHCH KaJbUHs 4 TOPHCTOrO Kanabluus), %;

X, — MaccoBas noJs dhropucToro Kaabuus, %:;
0,7182 — xosdduuneHT nepecuera (TOPUCTOrO KaablHa HA OKNChH

KaJbuHs.

8.4.2. Hopmbl TOUNOCTH M HOPMaTHBH KOHTDOJISI ONpeiedclus Mac-

COBOH 10JIH OKHCH KaJbLHS H OKHCH MarHHs NpHBELEHBb B Tabauuax
1, 2.

45 16
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‘ OKC 71.040.040 B0O9 OKCTY 0709

KunoueBpie cjoBa: ¢bJalochl, 3JEKTPOLIJIAKOBHI epenas, MeTOJbl OIl-
peiesleHHsl OKHUCH KaJbLUHA H OKHCH MarHusi, THTPDHMETDHYECKHH Me-
TOJ, 4TOMHO-a6CcOpOUHOHHBIII METOJ, peaKkTHBBl, PacTBOPH, MaccoBasf
OJSA -




