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Meronu onpeasacnng cogepaannn ochopa
Tungsten. Methods for deferminalion of phosphorus

ORECTY 1705

Jdara peepenwn 046.01.93

HacToamnd cranidpr YCTAHABNHDAET (OTOMETDHYECKHE METO4b
onpefeaenns colepxanns pocdopa (npe maccosolt aoae docdopa or
0,0002 20 0,015 %) B MeTaaauueckom BoAbpaMe, oxKcHle DOAbdpaMa,
BoabpaMOBD KHCI0TE, NapaBoabpaMaTe aMMOHEA.

1. OBUIHE TPEROBAHMA
Ofwpe TpedoBands Kk meTolam anannaa no NOCT 29103

2. METOJL C NPHMEHEHHENM ECHACHONOBOT D OPAHAEBOTD
{npu maccosod aone docdopa or 00002 xo 0,00 %)

21 CYWHOCTL MeTOAA

MeTon otHoBaH Ha 0GpPA3VBANML KOMIIEKCHOIO CORAHACHHS (oc-
thopoMoaGie 08Ol reTEPONCIHKRCAOTE ¢ KCHICHONOBEM  Opatxe-
BhM, KpeMmuuil it MRIULEE KOMNACKCHOIO COBLIHNERNA C KCHASHONOBRM
OpaHKeBHM B 3THX ycAoBuax ke olpasyor.

22 CpeacTHa HEMEDLOHUIN, BCOOMOTaTedbHME ¥oT
poffcTEA, PEAKTHERE H MaTepHanu

Becp apandtnuecsne qoboro THIA, NO3BOARKMNE BIpelidoaTe ©
NOCpenHocTeIO He Godaes 00002 r,

yipeasHaa neuw, ofecnedisawman Harpea ro H0—650°C.
PoTo3AEKTPOKONOPHMETD RAW CReKTpodoToMeTp M0Goro THAA.
DaexTponantra GuTopsan no [OCT 14919

Hazanwe ofpkdiaiutioe
HacTormHA cTAHARPT e soxer Oarte  NOOBGETLED il S2CTHOHG BOCTEROMNSBERe
THRAMHPOEAH W PACApOCTPAEr De3 paspediedns Toccraapapra COCPE
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C, 2 IocTt 14339.3—a1

Avvopni MoanbiesnoBokucatmit no DOCT 3765, neperpuctasniio-
BalHLi pacTBop ¢ Maccosof Aoaedi 10 %.

70 r coan pacrsopawt & 400 em® ropayefi poaw ¥ oTHHALTPORKEA-
KT uepes naotHul $HasTp. K pacrsopy aocfapamwpor 250 cm? stano-
BOTO  CHHpTa  (pekThdukata), oCTABARKT ®a | 4 OTCTaHBaThLOA,
BATEM KPHCTAMAL OTCaCHBAIDT Ha BopoHKe DroXHopa, DPOMEBIKDT He-
CEOJBKO PA3 BOOOR €O COMPTOM W BLHCYWABAMNT KA BOILYXE,

Ammonnfl ocoprokEcAL i apyzavemennuil no FOCT 3772,

CTaHAAPTHNE PACTBOPH

Pacteop A: 04260 ¢ docpopHOEHCAOTO ABYIAMOLLEHMOTO AMMORHA
PACTEOPAKT B BOAE, [NEPEHOCHT B MEPHYID KOADY DMECTHMOCTBI
300 oM, pa3dapaaoT BoAv A0 METKH H NepemMelHBaiOT. ;

1 cm? pacteopa A conepxxur 0,0002 r docgopa.

Pacteop B: rorvosar pasGasnenses | em® pactmopa A sonoil B
mepHoil koafie sMectimocto 100 cm®,

| ew? pactBopa B cogepwar 0000002 r dpocdopa.

Kaaus reapoxenl, pacTsop ¢ Maccosol aoaei 3 n 10 %,

Kanwuuii 2aoteownenwft no FOCT 4142, 12 % -awit pacteop.

Kuenota azornas no TOCT 4461, pasbannennas 1:1.

Kuchora propucronciopotias no NOCT 10484,

Kewnenonoswi  opamseswti, pactsop ¢ maccosoit nosch 0,1 %
TOTOBRAT e Menee wem za 10 9 g0 HCNOAL3OBAHHS U NPOBCPRKT A
NPHIOANGETE K peakins ofpasoradns kKoMmnaekca ¢ dochopuomonnb-
resosofll  retepokncaorol: B 10 em?  auetogpa aobasamor 0,1 om®
(3—4 wanan) pactROpa KCHACHONOBOIO OPAHMEBOTO © MaccoBofl 10-
aep 0,1 %. Echan pacteop octaetes GECUBeTHEM WAH HMEeeTCR cJja-
H0-po3oBoe OKPAILHEAHHE — PEAKTHE TPHrOLEd  AAA  AHAAH3A, eCaH
#e owpacka @HOIETOBAR, PLAKTHE moMidekca o docdoproMonndie-
HOBOR FETEPONOIHEACTOTOR HE ohpaZYeET.

23. MpoBegendHe aHailHag

2.3.1. B aasseHMocTH o1 Maccoroll 1oan dochopa GepyT naseckd B
COOTBETCTEHR © Taba |,

TatGasuuma |
Macceson mood docdopa, " MAcca naweRl,
Or 00002 no O0008 sxmou 1,0
Co. 00008 = 00015 ¥ 0.5
» O35 » 0004 » 0,2
» 0004 » O8] = a1
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2.3.2, Hapeckn napasoabfpaMara aMMonnf, sodbdpaMoBoil KAC-
JAOTH H METANAHYECKOro BoJLBPEME, NEPEBEAEHHONO B OKCHA BOJb-
ippaMa npoxanusandes npu 600—650°C, noMemaoT B cTakaH BMec-
THMocTE 200—250 rw?, gofasamoT 20 cM?  pacTROpE  PMAPOOHCHAR
Kaans o maccopoid  aoaed 10 % » pacTROpRIOT HE INEKTPOMAKTE: 10
MOJAHOTD PACTBOPEHHS ofpasua,

[lpu anannze MeTamanueckoro boasdpava napecks ofpaana (om.
Tabn, 1) 1oNycEaeTcs PACTBOPHTH B CMECH  (PrOpHCTOBOZOpOoAHOH ®
azorHof kueaor (1i1). [loayvesnme pacTeopn BHNAPHBAWT JOCYXE
Ha JAKPETOA manTwe wan necyanodl Game, nobasaasoTr 10 cW® Bodw
BHOBL BEIDAPHBAMT nocyvxa, datem  aobasasior 20 cw? pacreopa rua-
poKCcHIa Rands ¢ maccopod  aogeld [0 % w warpesamT 10 noanoro
pacTeopentn ccaaka. Tlocde oxJasACHHA A0 HOMHATHOH TEMOEPATY-
pul pacTBopul pasbaeasoT potoil ao 100 cM®, nodasanmoTt 3 em? pacTeo-
['d BA0THOKHCAQCe Kaabuud o saccopof moaeli 12 % g ocTaBasmT Ha
45 mun, Fatesm Aobapnawt | oM® A30THOKHCIOTD EAALUHS H OCTaBNkE-
T ma 15 Mus. Jdadee pacisopll QHABTPYIOT Yepes ABORROR QPHALID
SCHHAR JEHTAs H NpoMuBant S—10 pai pacTaopoM FRAPOKCHAR Ha-
Ana © saccopofl doaei 3 %. Ocanox wa duaetpe pactecpawr 10 cu’
ropaqe a30THOH KpcaoTw (101). Pacreopul  k0JHYECTBEHHO NCQEHO-
CAT B MopHY Koady puecTHMocTEn 100 oM, pazfapaRmoTr qHoTHAIN-
poBanyoll Boaoi Lo B0 cwx', pobapasor 10 oM pacTeapa moanbaeHo-
BOKECIOT) AMMAOHHA ¢ Maccosofl noaei 10 % W ocTaRasmoT pacTROp Ha
10 mum. 38TeM nHOCTROG BROAAT B ROIGY 3 cM? pacTBOpa KCHAEHOJO-
BOTCD OpAHMEBOTD ¢ Maccoboil gosed 0,1 %, JoaHpaoT 4o MeTKH BO-
Aofi B nepeMeHBAKT. PRcTEopn oCTABASKT Ha 45 MR pas obpazo-
BaHpA YOTOHYHBOTD HOMDJERCHOTO coennHenWa. [lo moTewenWn vua-
AAHHOD) HpeMEeHH OOTHULCKYED) MACGTHOCTE OHPAMeHHOrD pAcTBOPa Ha-
MEPAIOT Ha (POTOLTEKTPOKOJOPHMETPE © 3ENeHLIM  CBETOPHIBTPOM
(Aanna Boans 540 uM) B KWBETE ¢ TOAWMAON OOCACILANWETD CRET
caog B0 wm, B KauecToe pacTBOpAa CPABHEHMA npH WIMEDEWHH ONTHUE-
CHEOf MAOTHOCTH HCNOALIVIOT PacTREOD KOHTpOABHOrO ouwta,  Oawo-
BPEMEHHD NPOBOAAT TPH HOHTPONLHEX ONETA HA ONpEfeIcHHE COOep-
A#anng docpopa B peakTirax, DPacreop oo cpegHiM 3HAUEHHEM OTTH-
HECKOR IMOTHOCTH HCNOALIYIOT B KAYECTRE PACTBODA CPARHEHHA.

Conepxanie pocdopa HaioAAT MO FPALYRPOROUHOMY TRadHKY.

23.3. Dns noctpoenna rpaiyvHpoBOYHOTO TPpadHKa B MEPRYIO KOJ-
Oy BmecTHMOCTEN 100 oM ppuansater ot 0.5 4o 5 cM® (¢ HATEPBATIOM
05 cw') cranzapTHOro pacTBapa ABYaaMElleHroro GocdoprokRcTorns
aMMmonns (pacteop B), npuansawt 10 ¢m® asorhoft gxedaotw (1:1) n
AOAHBAKT ITHCTHANHPOBRIANOH Bonof npaMepas a0 B ou’.

Jarem k pactsopy acfasanor 10 cu? pacTeopa MoARGIEROBOKHCID-
ro  aMMoHHEs ¢ Maccopod  gonef [0 % w ocrasassor ma 10 muu oam
PAIBHTHA OKPacKn olpazveiuedica reteponoansvcaoTs.  Tlocne sro-
ro nuneTkofl KofaBamoT 5 oM’ pAcTROPa HCHABHONOBOTO Op2RMEROTO
¢ Maccoeost gonelt 0,1 % u ponusanT Mo MeTHn soaoft. TMoaydendwifl
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pacTeOp NEPEMELIHBAOT H OCTABAAT Ha 45 MuH 0AR obpasoBauda yo-
TOHYHBOTO OKPAEHHOTD KOMIASKCHOrO coelnneHi®. Tlo  Hovewewin
VHEASAHHOrD BREMeHE HIMEDADT ONTHYECKYID AA0THOCTE OKPaileHHOr
pacTeopa wa  POTORAEKTPOKOJOPHMETPE ¢ 3eACHHM  CBETOPHALTPOM
[AanHE  BoJHu 540 aM) B KOBETE ¢ TOMMNHOE NOPAOWARHLETD COET
caod 50 wwm. B xauecTee pacTBOpa CpoBHeHHs NpH HIMEDEHHM ONTH-
HeChOE DAOTHOCTH HCIOARIYIOT PACTROR KOHTPOARROND ONETA €0 Cped-
HEM SHAYMCHEEM ONTHYECHOR BAGTHOUTH W3 TPex MapanfiedbHuy onkl-
ToB. [lo mafiennwiy 3nauendsy oRTHYECKHX NAGTHOCTEH pacTROpOR
I COOTHETCTAYIOMAM MM hOHUeHTpannay docdopa cTPOAT rpagyHpo-
BOMHBLUE Tpaduik.

24 06paboTka pesyaeTaTon

24,1, Maccosyw noaw @ocopa (X)) B npoucHrax  BLIHCIROT 00
Apop s ye -

s 41N
X-—— I'“-|_ .
rag mo-- wmacta pocopa o pactsope npodol, HANLERHAR N0 TpaIVil-
posouHEGMY Tpadury,

My — MACCA HABECKH, T

242 ADCOMDTHEE ADMYCKACMEC DACKORIEHIA  PEIVILTATOR TpoX
AAPAAICABHEX ofpededcHHi npr AoBepliTensioil BepoaTaocTh P =095
HE JQOARIL NPeSLILATE BEANYEH, npupejednuEx B Taba 2.

Tabavuwn 2

M cosan poon Joxdora, WAL adafnde S0 PEENSHh e PACNOA, & a8, Y,
Or 00002 g0 G001 exaxm 000003
Cp. 0,001 = 0,003 » 3,004
¢ 000F = 0l » 0.0004

A METON C MPHMEHEHHEM ACKOPEHHOBOA KHCAOTLI
H KANHA CYPEMAHOBHHHOKHCOTD
{npy saccosal poas docdopa or 00005 no BOIGE %)

Al CymuocTe MeToLa

Merop ocuosan sa ofpazosassi focopromMosndaesosol reTepo-
NOEEHC RO B BOCCTAHOBACHHE 8¢ achopiuHoRolil KHCJIOTOH B npHOyT-
CTBHH AHTHMOEMATAPTPATE KaAHa  nocke oTAeneHHa docpopa  or
BONBHpaMa Ha FHAPOKCHIE Bepiaans. '

32 Cpeacroa HaMepennil, BCOOMOTATENhHME
VOTPOHCTBA, peanTHBLE H MABTEpPHAANW

Honomep yuusepcansiwi Tnna 3B-74.

Kueaora cepuan no FOCT 4204, pasfasacunan 1:4.

Kucaora coarnas no FOCT 3118, pasbaniennan 1:1.
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Tpunow B KOMNASKCOH, IEVHATPHEBAS COJb STHACHIHAMHHTETPE-
yHeycHofl  gHeaoTw no TOCT 10652 ¢ maccosoit Aonedi 100 rfav?; ro-
TOBRAT NPH HATPeBaHEH.

Bepunanii cepuorucanfl, 1 aw® pactsopa cogepmur | ¢ fepuania.
Pacrooprior 19,65 r coan s 1 am? Boaw,

Ammuak soanufl no TOCT a760.

Mpompenas muakoeTs: x M0 cv? pogw nprassawt M) cM® pacr-
sopa TpHaoka B (100 rfam®), 15 cM® ammuaka w pasbapiaoTr a0
GO0 cw® pomol., Asmmonnl GpomucTl no FOCT 19275,

KEHcaora xnophas, naoraoctese 1,32, pasfasnendas 1:1,

Ammonngi sogaubpenoporucamit no FOCT 3TAS, nepexpHeTananzo-
pannuit (cum. n 2.2},

Peakunonnan cwece: 1,74 r MonRGieHOBOHHCAOTO aMMOHHEA PacT-
popAmRT B 100 v Boaw, npedasasor 21 em? CopHOR HHCOOTL, OXA3H-
AAKNT H J0AH8d0T 30 250 cM* BojoR,

KHcaora ackoplnMopan, pacTeop xouuentpauned 20 r/am?,

Kanui cypeMAHOBNEHOKHCIMA (aHTUMONHATAPTPAET KaJauA), pact-
BOp gOHUEHTpawned 3 r/iam?,

Huankaropuan Gymara skonros, '

A Takde cpencTBa naMepenufl, BenoMorarelbHue yoTpoficTaa, pe-
HKTHEH H MATEPHAAM, NpHBEIeHHEE B 1. 2.2,

33 MMogrotoeka npof ¥ anaaumay

B asgHeuMocTH oT maccoeoil aoad docdopa GepyT HEBECKH B CO-

OTBETCTEHE ¢ Tadn, 3,
Tabiwiza 3

Macoonas xove goodona, % b & PNk |
Or 0005 a0 0,004 semos, 0.4
+ 00007 » 0003 » L]
= 0000 = 0007 = 0.2
» 002 = 0016 = 0.1

3.3.1. Metanauuecsyi poALdPaM PACTROPAIOT GPH HArPEBAWKH B
NARTHHOBOR 9AWIKe B cMecH B o’ PropucTopetopoanod v 1 em? azor-
Hofi ®¥hcaoT. PacTeop ynapHBaloT Q0CyXa, npHAHBawT 5 cm® BOAH H
CHOBa ymapuBawt nocyxa. [peassswr 10 cx' pacTeopa eikoro xa-
JHA H PACTROPAKT NPH HarpessRun. CoOlepMHMOE ¥HI0KH NEPEeHOCAT
B CTAKAH.

3.3.2, MNapasoaedparar aMMonRa, BOIRGPaEMOBYID KHCIOTY nepe-
BOJAT B OKCHA BOARQpamMa npokaddsaned npw  TeMoepatype  GH00—
—650 °C,

3.3.3, Hapecky oxchiaa poabdpasa pactpoprioT NpH HarpeBapHy B
10 em? pacTaopa elkoro Kaans.

d4. Mposelenle aganMsa

TNMoaywendse WeAOYAEE PACTEOPE  HEATPAAHIYIOT 0O HEAHKATOP-

T
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Aof Gysmare «kourps (pH 53) cepuoit kmcaorofi  (1:4). Tlpuansasor
73 ¢m? pactoopa Tpuacea B, 8 cm® pacteopa ceproxmcacro Gepui-
dua u EHnarar 2—3 wmun, B ropsunii pacteop obwemom 100—I120 cm®
NpHAnBalT  pacteop  amMiaka ao pH 9.5—10 i crosa kHDATAT
23 sup, Pacteop oxaasianTt B npoTousofl Boge B OTQHALTPOBLIBA-
T ooanos ua priabTp cpeanel naoTHOCTH.

PuaLTp ¢ ocaakoM npoMuBainT 8-—10 pas NpOMEBHOR HIIKOCTBE.

Ocaton pa duaeTpe pacteopawT e 30 cM® conauof kheaoTm (1:1).

PHALTPAT CODHPAKT B CTAKAH BMECTHMoCThH 30 cm®¥, npubapan-
T 3 cM® xaopnofl kucaote (1:1) W voapusawT pacrsop A0 BRIOCAE-
HHA O0MABHMY TAPOE XA0pHOH KHCNOTEL CoJl  pACTROPHAKIT (pM Bar-
pepanns g 25 oM® podw, Pacteop nepeAUBarwT B MEpHYD KOO0V BMec-
THmMocTeio 50 cM® (ecay pacTsop ¢ OCAAKOM, TO €ro PHABTPYOT), npH-
Apsgnt 25 cwd peawumnonvod cMecn, B cw® ackopOMHOBOE WHCAOTH N
0.5 ew? pacrropa  awTHMoRMATApTpaTA Wanawr, [locae npHansanus
KasIorg peAKTHEA PACTBOP NEPEMELIHERIOT,

U“T“"{Eﬂ.’ﬂ}'}u NAOTHOCTRE l!ﬁL’THﬂI_'I-H I|3MEFI-5IH:!’I.’ I:IEIPL'B “] MHH HA
cneTpoporomerpe (1ansa Boams 825 uM) pan GoTosaEKTPOKOAODH-
METPE ¢ KPACHBM CBETOGHABTPOM (14nHa BoAnu 700 aM) B koBETE C
TOAWMBEHOR (0T IDULAMULETS CBeT ciod D0 e

B wauecTBe pacTBOpa CPABHEHNA HCMOJLIVIOT PACTBOP KOHTPOABHO-
TO ONHTA ©O CPEANHM AHAYCHHEM OOTHYCCKON NAOTHOCTH H3 TPEx na-
panneblidy PEIVALTATOR Ha colepianne ochopa b PeakTHBAN.

A5 Mocrpoenne rpaadyUpoOBOYHOrOTpPaEG KA

B crakanp  BvecTEMocTsir 30 cx? orGupamt or 1 ao 10 em® cran-
Aapreoro pacteopa docdopa B, npranezior 3 cm® pacreopa  xaoprod
gHeaorm (1), Pacreop sungrieaot g0 ofiAkHKX HapoB XA0p-
HOf EHCAoTH. B oxassilennwit pacTeop npuansawTt 25 cM® o nepedo-
CAT  pacTROp B MEpHYH koaby BMmecTHsmocTee 50 cM®, npuansamT
2.5 cu? peakumondoll caecH, H cm® pacTROpE  acKoOpOMACBOR HMCAOTH
W 0,5 cv’ ARTHMOHMATAPTPATE KAJTHA B ASJCE TOCTYIRIT, KAk YEaza-
HO B mPOBCIEHdN asaansa n. 3.4,

36.0dpafoTka peayasTaron

3.6.1. Maceosyio 1oam docdopa (X)) B npouenTax BHYHCASKT nO
hopuyae

- 100
Xy= "ty
rie m — wacca pocopn, HARLEHAAR M0 TRPALYHPOBOYHDNY rpadi-
KY. T}
M — Macca Haeecikw obpazua, T,

* Eean cofepmande Mpnbsaka 8 0pofo NPEBWmiaet B Q00 pasd  Congpmaine
pocipopa, To NocIE pPACTEOPEHHA CEAPOHCHAA GepEAANE B CONAHOHHCIYE CPOAY
Aobapaawt L] r OpomicTong aMMOnHA o ynspesanT aocyxa. Crosa  npebaneamr
10 cu?  connnoll KHCAOTI BAOTHOCTLED !,L{]rﬁ:uﬂ w01 ¢ GpoMHCTOrD BMMOHRE H
YHapRBEKFT ancyxa.

]
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3.6.2 Pacxomnesne pesyapTaToB NapaiiéNbHEX ONpenercuni npu
AoBepHTENEHl BepoaTHOCTH P =095 He 100mAC NpeBMWIaTL 3HaYe-
HHA, OpABeAtaAoro B Taba, 4.

TaGanoa 4

Mecodnad amin focdapa, % ASCDtpTiES Q05T CRASMGE facidHgeilRA, T

Or 00005 go 0001 pramsy, 0,0002
Cou, 0001 » 0002 &

00004
» 0002 » 0005 » 0,000
» 005 = 0015 @ 0,001
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HHPOPMAULHOHHBIE NAHHBE
1. PA3PABOTAH H BHECEH Muunucrepcrsom merasaypruw CCCP
PAIPABOTYHKH

10, A, AGpamos, A. H, Cxpunung, C. H. Cysoposa, T. B, Onyun-
na, A, I Marowsea

2, YIBEPHIEH H BEENEH B IEACTBHE Mocranoenennem Ko-
MHTETa crangapruauds u merposorsw CCCP or 27.09.990 M 1525

3. B3AMEH rocr 14339.3-—82

4, CCBINOYHLIE HOPMATHBHO-TEXHHYECKHE O0OK¥YMEH-
Thi

Onsrawennws HI, wa govopsB 38HE o0MEED Haostop myRsTa, PEZASIE
FMOCT 3 18—77 22 3.2
MOCT 3780—T9 I 3.2
MECT 3765 —T8 ] 22 32
TOCT 377T2—T4 22
POCT 414277 22
COCT 204 —77 a2
TOCT 446177 22
FOGT 10484 —78 22
POCT [0652—73 3zr
FOCT [4819—83 a2
FMOCT 1997571 Az
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