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HacTosmit cTaHIapT yCTaHABIHBAET XHMHKO-CIIEKTPANBHBIA METO/, OTIpeJeIeHAs MACCOBOM 0N
npuMecell M MONYKOMMYeCTBEHHBIN CIEKTPaNbHEI METO ONpeeIeHNs MAcCOBBIX J0Jell amoMUHIS 1
KeJe3a B 0JI0BE BRICOKOM YHCTOTHL B HHTEPBANe KOHLEHTpauii, %:

BHCMYT — o 2:10~® go 510~

TANTHIA » 510
koGameT » 1.10—°
HHEKEID » 1.10—3
3070TO » 510
CBUHELL » 2106
Medb » 2.10—6
HHIITH » 410~

cepebpo  » 2-10~6
amoMUHAN » 3-10~7

» 1104
» 110~
» ].-10*4;
» 51075
» 5-10_5;
» 2-10_5;
» 11074
» 2105,
» 2.1073,

XUMUKO-CTIEeKTPAILHEIN MeTOM OCHOBAH Ha OTIpe/IelIeHHH TiepeduclieHHBIX BHIIIE IIeMEHTOR, KpoMe
AJIOMUHUSA, KOHLICHTPUPOBAHUEM IIPUMECSH ITYTeM YIAICHUSA OCHOBBI B BUAC XJIOPHOTO ONOBA. XJIOPUILL
npuMeceii copOHPYIOTCd HAa YTOJLHOM TIOPOITKE, KOTOPHM B JalBHEMIIEM MOIBEPTAOT CIIEKTPATEHOMY

aHalIu3y.

Jinga ompeneneHNd AMOMHUHNA HABECKY METALIHYECKOTO OJ0BA IEPEBOIAT B OKHCH, KOTOPYIO
[OABEPraloT CUSKTPAILHOMY aHAIU3Y.
{(A3Menennas penaknusa, Mam. Ne 3).

1. OBHIHE TPEEOBAHHA

1.1. O0Omue Tpe®oBaHHA K METOTY aHaau3a | TpeboBanud 6e3onacHocT — no I'OCT 15483.0.
{(A3menennas penaknusa, Mam. Ne 1).
1.2. B xoae aHamM3a BeOyT KOHTPOIBHEIC ONBITH II9 HONPABKH HAa 3arPA3HCHHC PCAKTHBOB.

2. AIITIAPATYPA, PEAKTHRBBI U PACTBOPLI

Crekrporpad KBapreBhlil cpelHeil IHCHEpCHH ¢ TPEXIHMH30BOM CHCTEMOH OCBeIlcHHS IIeIIH.

MugpobdoToMeTp.

TeHepaTop JYTH MOCTOAHHOIO MM IECPEMCHHOI'O TOKAa C BBICOKOYACTOTHBIM IIOJXHIOM. Cxema
BKIIOYCHHMA ITOKA3aHAa Ha YCPT. 1

W3name odmmansnoe

*

TTepenegaTka BocTpenieHa

© H3maTeMbcTBO CTAHIAPTOB, 1978
© HIIK H3maTenbCcTBO CTAHTAPTOB, 1999
Ilepensganue ¢ M3McHeHUAME
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Hyer
cmorn

{ — McTOUHIEK BRICOKOH YacTOTH OT TeHepaTtopa JT-1
wm JIT-2; 2 — KOHTaKTOp JIA BKIHOYEHHA HCTOYHHMKA
TOCTOSIHHOTO TOKA; J — KOHTAKTOp A M3MeHEHII

TIOMPHOCTH AYTH TTOCTOSHHOTO TOKA

-8 O+ Yepr. 1

Ileur mydennpHad.

ITIkad cynIHIBHEIA.

BDaeKTpoledsh TOPH3OHTAIBHAL TpyodaTas.

BnexTponeds Ha 120 °C (cM. gept. 4).

BecH aHanuTHISCKHE.

Bechl TOpCHOHHEIE.

CekyHIOMep.

Krapnesrwiii ieperoOHHBIN aNIapar Ijid NEPSerOHKN KHCIOTE M BOMIKI.

1puGop AM9 NeperoHKH YeTHIPEXUIOPHCTOTO YIJISpOaA.

Hamma uHbpakpacHad (I1d cyIlikK) HanpsokeHmem 127 B, 500 Br.

CTaHOK HACTOJIBHBIA TOKAPHEIA ¢ HA0OpOM (baCOHHEIX pe3LIOB.

MOTOMNACTHHKY CIIRKTpanbHble THIIOB 1 1 I 1o HOPMATHBHO-TEXHUIECKOH TOKYMEHTAITHH.

Ilpogsurens u pukcax mo I'OCT 10691.6. JonyckaeTed IPHMCHEHHC IIPOABHTEII APYTOTO COCTABA.

Crep:kHH rpadUTOBLIC IS CICKTPAIBHOTO aHANK3a MapKi oc. 4 7—4,

CTakaHH TepMOCTONKHe BMeCTHMOCTEIO 30—100 cM3 mo TOCT 25336.

brokcw creknsgaHbe 0o 1T'OCT 25336.

Kommakn crekngHHBIE WK 3KcuRaTophl o TOCT 25336.

CTOHUKH M3 OPraHHYeCKOro CTSKNA DI 2JICKTPOIOB.

Yamkn gBapuesrie o I'OCT 19908 win cTeKIISTHHBIC.

Konba biopiia.

Boponku kanenpunie 110 I'OCT 235336,

Cxnsnku Hpekcens.

Tpyoknu cTexingHHBIE guaMeTpoM 15—20 mu, gamHOoM 10—12 oM.

Cxinsaka Byabda aByropias.

Turnm kBapueBhle BMecTUMOCTBIO 40 cv?® (IIpu BHIGOpE NPEAIIOYTUTENLHEI TUIIHA ¢ HAHNMEHBIIIM
IramerpoM gua) o I'OCT 19908,

CTyIIKa aratoBas.

Ilopomok rpauToBLIii oc. 9 7—4,

Kanuii maprannosokucisiii mo I'OCT 20490,

Mocdopa IITHOKHCE.

AcBecT BOMOKHHCTHIHA.

Barta creknsiHHas.

Kucnora comanag o I'OCT 3118,

Kuciora consanag ocoboit yncrornl no I'OCT 14261 u pasbasnennas 1:1.

Kuciora azornas no TOCT 4461, xasipl eperHaiHag B KBAPLEBOM THCTIWLISTOPE U pazbaBiicHHAN
1:1, 1:4.

Vraepon yerbipexxoiopucthiii o I'OCT 20288, neperHaHHBIH.



DTUNeH XTOPUCTHIT (TUXITopITaH).

CHMpT 3TIWIOBLIHA pekTH(PUKOBAHHBIH TexHudeckKuid mo I'OCT 18300,

Vrone gpepecHHI Mo T'OCT 7657 il aKTUBHPOBAHHEII,

Harpug ruapookuch mo T'OCT 4328 wan Kanndg ruapookuck o TOCT 24363,

CwMaska kpeMamiiopranngeckas tnna ITMATHM-221 mo TOCT 9433 unum BaseanH.

CMech COISIHONM M a30THOH KUCIIOT B COOTHOIIEHHH 3:1.

Kanpumii X10pHCTHIH.

Boaa pucriwnmpobatfag no I'OCT 6709, aBax bl IieperHaHHAag B KBApICBOM [IePerOHHOM allnapare.

XJI0p MOAY9aIoT IPH B3aUMOACHCTBIH KAXHA MAPTAHIIOBOKHCIIOIO M COJITHOM KHCIOTH. ¥CTAHOBKA
IS IMONMYYIeHUs H OYHCTKH XJIopa IMoKaszaHa Ha 9epT. 2.

I — BOpoHKa XKamembHas C COMSHOH
KHCIOTOH; 2 — Komba g TIoIy4eHHs
WIopa; 3 — CKIHKA IIPOMBEIBHAA ¢
BOJIOH; 4 — KOJNOHKA ¢ XJIOPHCTHIM
KanmplMeM M IITHOKHCEHIO docdopa; 5 —
TpyOKa KBaplleBas ¢ ApeBeCHEIM YIJIeM
UL OYHUCTKH OT KHCIOpOma; O —
DICKTpOIIeYh TpyOuaTas (700—800 °C);
7 — uIETp BaTHBLA, & — CKIAHEA ©
cepHOiT KHCIOTOH; 9 — KOJNOHKA ¢ TIsi-
THOKHCEW (ocdopa; /0 — KpaH nus
yianenua m30pITKa  xmopa; 11—
g 12 — TpofHmK

Yeprt. 2

CKOpOCTh MPOITYCKAHHUS XJI0Pa KOHTPOMUPYCTCA BI3YAJIbHO H COCTABIACT 3—5 IIY3RIPHKOB B CCKYHIY.
Bce noaBimkHBIe cOCIMHCHHAS B YCTAHOBKE ACNAIOT M3 XIOPBUHIUIOBLIX TPYOOK. Pe3HHOBEIC MPOOKI IMMOKPLI-
BAIOT KIIeeM, MPHTOTORNEHHEIM PACTBOPEHIEM CTPYKKN OPraHMYECKOro CTEKTA B MIXIopsTaHe (Ha 10 cu?
mxmopatada 0,3 r oprerexna). Kpaubl # nomagbl cKISTHOK JIpeKcemsl cMAa3kBAIOT KPeMHHIOPTAaHUIECKOM
CMa3KOH M BaszeMHHOM. IIpH obecmedeHMM BceX TpeGOBAHHE TeXHHKM Oe30IIACHOCTH PEKOMEHIYETCS
MpHUMCHCHIE XI0pa 13 OawtoHa. JJomycKaeTces MONyIcHHE XI0pa MYTeM ICKTPOIIN3a COMTHOM KICTIOTEI.

PacTBOpH 9HCTHIX MCTAUIOB CTAHZAPTHERIC (MaccoBas IoNMA MeTaia He McHee 99,99 %), Jna
MPUTOTOBIEHHS CTAHAAPTHEIX PACTBOPOB HCITOMB3YIOT COMTHYIO KHCIOTY 0COOOM YHMCTOTH U IIeperHAHHYIO
a30THYIO KHCIIOTY.

PacTeOp 010Ba cTaHJAPTHEIL 10 T 0710Ba BHICOKOM YHCTOTH PACTBOPAIOT B 50 ¢’ cOMIHON KHCIOTE
0e3 mepeKNCcH BOTOPOIA I NOIYIeHUd HelleTydero XIOPHCTOro o1oBa. 11oayaeHHLIN pacTBOP IMepeBOTIT
B MEpPHYIO KonOy BMecTHMocThIo 100 M3, JoBOTAT 10 MEeTKH OHIHCTHIIIATOM H NepeMellHBaloT.

1 es? pactBopa comepxur 0,1 T onosa.

PacTBOphI TauIns cTaHIapTHLIC.

PactBop A: 0,1 T MeTaiuia pactsopaioT B 50 cM® KOHIIEHTPHPOBAaHHON a30THOI Kucnotwl. 1lomygen-
HEII pacTBOP NEPEBOIAT B MEPHVIO KOOV BMecTHMOcThIo 100 cu?, MOBOIAT M0 METKH a30THONW KHCIOTOMN
H TIEpeMEITHBAIOT.

1 ca® pactBopa A comepxut 11073 r ramms.

Pacteop B: 10,0 ¢ pacTBOpa A MepeHOCAT B MEpHYIO KOOy BMecTHMOCTEIO 100 eum?, moBomar ao
METKH OMIUCTILIATOM U IEPEeMEIIHBAIOT.

1 em? pactBopa B comepxmur 1-10—* 1 rammug.

PacTBOpH BHCMYTa CTAHAAPTHEIC.

Pacteop A: 0,1 T MeTamma pacTeopaioT B 50 cM® KOHIEHTPHPOBAHHON a30THON KucnoTw. TTomydeH-
HEII pacTBOP NEPEBOIAT B MEPHVIO KOOV BMecTHMOcThIo 100 cu?, MOBOIAT M0 METKH a30THONW KHCIOTOMN
H IICPCMEIITHBAIOT.

1 cu® pactBopa A comepxur 1-10—3 r BHCcMyTa.

PactBop B: 10,0 cM® pacTBOpa A IepeHOCIT B MepHYVIO KO0y BMecTMOCTEI0 100 ¢, mopomar mo
MCTKH a30THOH KHCIOTOI M IICPSMCIITHBAIOT.

1 cu® pactBopa b comepxur 1.10—* r BucmyTa.



PacTBOpH CBHHIIA CTAHTAPTHHIE.

PactBop A: 0,1 © MeTaILIA pACTBOPAIOT B A30THOMH KHCIOTE, pa3daBicHHOM 1:4. IIomydeHHBII pacTBOD
MEPEBOIAT B MEPHYIO KOIOY BMECTHMOCTEIO 100 ¢M3, MOBOIAT 10 METKH a30THOI KHCIOTOH, pa36aBIeHHOM
1:1, 1 TmepeMeIIIIBAIOT.

1 en? pactBopa A comepxur 1-10—? r cpunma.

Pactsop B: 10,0 cM? pactBopa A ILiepeHOCAT B MEPHYIO KO0y BMecTUMOCTBIO 100 ¢u?, ZoBOAAT J0
METKH a30THOH KHCIOoTOi, pazbapineHHoi 1:1, 0 mepeMemuBawT.

1 cm® pactBopa b comepxur 1-10—* r cunma.

PacTBOpHI MeaH CTAaHTAPTHEIE.

PactBOp A: 0,025 1 MeTayma pactBopaioT B 10 cm’ azoTHOl KucnoTH, pasdasnennoii 1:1. 1lomygen-
HEIH pacTBOP LIEPEBOTAT B MEPHYIO KOIOY BMECTHMOCTELIO 250 ¢M?, HOBOAAT 10 METKH OHIUCTH/UIATOM 1
IepeMeIHBaIoT.

1 em? pactBOpa A comepxur 1-10—% r mMemm.

PactBop b: 10,0 cM? pacTBOpa A IlepeHOCAT B MEPHYIO KOJIOY BMecTHMOcTBIo 100 ¢, JoBOmAT A0
METKH OHIUCTHIIATOM H TepeMEIHBaIOT.

1 eM? pacteopa B comepxur 1-10° 1 Meam.

PacTBOpH 30710Ta CTAHAAPTHHIE.

PactBop A: 0,05 1 Merawma pactBopsioT B 10—15 o’ cMecH comsHONI M a30THOH KHCIOT B
cooTHOIIeHNH 3:1. TToMy9eHHBIA pacTBOp MEPEBOTAT B MEPHYIO KOIOY BMeCTUMOCTRIO 50 cM?, moBOIAT IO
MCTKH OHIHCTIWDIATOM H IICPCMCIIHBAIOT.

1 cu® pactBopa A comepxur 1-10—3 r 307074,

PactBop b: 10,0 cM? pacTBOpa A IlepeHOCAT B MEPHYIO KOJIOY BMecTHMOcTBIo 100 ¢, JoBOmAT A0
MCTKH OHIHCTIIIATOM H IICPCMCIIHBAIOT.

1 em? pactBopa B comepxwur 1-10—* 1 s0moTa.

PacTBOpH KOOamETa M HUKEIS CTAHIAPTHEIC.

Pacteop A: o 0,1 r MeTa)nioB pacTEopAoT B 10—15 oM’ congHol KUCIOTH, NOJIVYCHHEIE PACTBOPHL
TIEPEBONSAT B MEPHBIE KOMOK BMecTUMOCTERIO 100 oM, TOBOIIT OMINCTHIIATOM 10 METKH M MepeMEITHBATIOT.

1 cm® pactBopa A comepxut 1-10—3 r koGanbra 1 1-10—3 T HUKemns.

Pacteop B: 10,0 cm? pactBopa A kobanwta | 10 eM? pacTBOpa A HUKeNd IEPEHOCAT B MEPHYIO KOOV
BMeCTHUMOCTBI0 100 cp?, moBOmAT 10 METKHM OHINCTIUDIATOM H IIEpeMEIIHBAIOT.

1 en? pacrBopa b comepxur 1-10—* r koSanmsra 1 1-10—* r HHKeId.

PacTBOpH cepebpa cTaHTAPTHHIE.

Pacteop A: 00,0394 r asoTHOKHcIOre cepeOpa pacTBOPSIOT B OMIMCTIILINATE B MEpHOW Konbde
BMECTHMOCTBIO 250 cM?, TOBOIAT 10 METKH OHINCTIUUIATOM H IIEpeMEIIHEBAIOT.

1 en® pactBopa A comepxur 110~ 1 cepeGpa.

Pacteop B: 10,0 cm® pacTBOpa A MepeHOCAT B MEPHYIO KOJIOY BMecTHMOCTEIO 100 cM?, JoBomar mo
MCTKH OHIHCTIWDIATOM H IICPCMCIIHBAIOT.

1 em? pacrBopa B comepxur 10-10—3 1 cepebpa.

PacTBOpE HHAHS CTAHOAPTHLIC,

Pacteop A: 0,1 T MeTama pacteopgiorT B 10—15 e comanoil kucmore. IToOMyIeHHHI pacTBOP
MEPEBOIAT B MEPHYIO KOIOY BMecTMocThio 100 eM3, moBomar o MeTKH GHINCTHIIATOM H IepeMEIINBAIOT.

1 en? pactBopa A comepxur 1103 r Homma.

Pactsop B: 10,0 cM? pactBopa A ILiepeHOCAT B MEPHYIO KO0y BMecTUMOCTBIO 100 ¢u?, ZOBOAAT A0
METKH OHIUCTHIIATOM H TepeMEIHBaIOT.

1 cm® pactBopa b comepxur 1.10—* r umms.

PacTBOpH aMIOMHHUSA CTAHTAPTHEIE.

PactBop A: 0,02 r MeTanaa pacTBOPAIOT B A30THOM KHCIIOTE, pa30aBiecHHOM 1:1, MOayd4e HHBIIA pacTBOD
MEPEBOIAT B MEPHYIO KOJIOY BMECTHMOCTEIO 100 cM?, TOBOIAT 10 METKH a30THOII KHCIOTOMH, pa30aBIcHHOMH
1:1, 1 TmepeMeIIIIBAIOT.

1 em? pactBopa A comepxur 2-10—4 r amoMuHN4.

PactBop b: 10,0 cM? pacTBOpa A IlepeHOCAT B MEPHYIO KOJIOY BMecTHMOcTBIo 100 ¢, JoBOmAT A0
METKH a30THOH KHCIoTO, pa3basneHHol 1:1, U IepeMeNInBaroT.

1 eM? pactBopa b comepxkur 2-10° T amoOMHHHAS.

B BHAe HMCKMOYEHHS IS HPUTOTOBICHUS CTAHTAPTHRIX PACTBOPOB MOXHO HCIOIB30BAaTh COJH
VKAZAHHBIX BLILIC METAIUIOB KBAIM(MUKALIMN 4. J. 4. HIH X. 4.

CrangaptHble oOpasibl Kateropui COII mia onpeaencHHS AMIOMHHHAS W KeJes3a.

(Usmenennaa peaakoms, Mam. Ne 1, 2, 3).



3. OMPEJIENEHWE BUCMVYTA, TAJJIHS, 30JTOTA, KOBAJIBTA,
HUKEJS, MEIW, CEPEBPA, CBUHTIA, WHJTN S

3.1. IloaroToBKa K aHATHU3V
3.1.1. IIpuroToBiicHHE IpPagyHPOBOYHLIX OOpasloB IMPOBOIAT HA OCHOBE YIOJIBHOIO IIOPOIIKA,
MOIYYCHHOTO U3 CICKTPATBHO-YUCTHIX yIIci. IIpuMecH B YTOJNBHEIH IOPOIIOK BEOAAT B BHAC paccIUTaH-
HEIX 00BEMOB CTAHIAPTHLIX PACTBOPOB.
BromimvEble 00BeME CTAHTAPTHRIX PACcTBOPOR (B pacdeTe Ha 50 T YTOIBHOTO TOPOIIKA) TIPHUBEASHH B

Tadmn. 1.
Tadnuma 1
QOO0beM CTAaHOAPTHEBIX PACTBOPOB I TIPHIOTOBISHHA TPayHPOBOYHBIX
DIeMeHT 06pazTIon, ov
0 1 2 3 4 5
OJioBO 10,0 10,0 10,0 10,0 10,0 10,0
Tammmit 1,0 2,5 0,5 1,0 2,5 3,0
Hunnii pacteopa b pacreopa b pacteopa A pacteopa A pacteopa A pacreopa A
ey 0,5 1,0 2,5 0,5 1,0 2,5
3 ;II/I; ou pacteopa b pacteopa b pactsopa b pacteopa A pactBopa A pactBopa A
Kobansr 2,5 3,0 1,0 2,5 5,0 10,0
Hukensn pacteopa b pacreopa b pacteopa A pacteopa A pacteopa A pacreopa A
Cepedpo 0,5 1,0 3,5 1,0 2,5 5,0
Mean pacteopa b pacteopa b pacteopa b pacTeopa A pactBopa A pactBopa A

YtoGH IpagylpoBOYHEIE 00pa3ibl ORI MACHTHYHE KOHIEHTpaTaM Opo0, B HAX BBOASAT COISIHO-
KHCIBIN pacTBOP OMOBA M3 pacdeTa 2 % oI0Ba HA HABECKY YTOIBLHOTO TIOPOIIKA.

1lpu BBCOACHHN pacTBOPOB CICAAT 3a TeM, UTOOH pacTBOp,
TIPOINTHEAS VTOJIBHHBII NOPOIIOK, He JOXOMILI JO CTCHKHI H THA
gamku. IlosToMy mO Mepe BBEICHHHA [PACTBOPOB IPHMECEH
VTOIBHHIN MOPONIOK MOICYVIIIHBAIOT B CVIIIMILHOM IMKAQY TIpH
100—105 °C.

Ilocne BBeIcHHA pacTBOPOB BeeX MpHMeceil MopoIIoK
OKOHUATEIILHO MOACYIIHBAIOT, 3aTeM TIMATEILHO NepeMelli-
BalOT (HO HC pAacTHPAIOT) B araTOBOM CTYIKC HJIH CTYIKC H3
OpPTraHHISCKOTO cTeKia B TeueHHne 40 MuH. T'0TOBHE TpagyH-
POBOYHEIE 00pa3Ibl XPAHAT B OIOKCAX C IIPHTSPTEHIMH KPHIL -
KaMH.

3.1.2. OGoramecHue aHATH3HPYEMBIX IpUMeceli: oT no-
CTYIIHBIICH Ha aHAIW3 cpeoHel mpoOn OTOHMPAOT B BHAS
KVCOUKOB WIH CTPVXKH IATH HapecOK 10 5 T. HaBeckH mome-
AT B COCYIRI DI XJIOPUPOBAHUA H3 TEPMOCTOHKOTrO CTCKIIA
(aepr. 3), 3anmearor 10 cM® IeperHAHHOIO YeTHIPEXUIOPUCTOTO
yIIepoda W MOOBepraioT xnopHpoBaHHIO. HaBecKy MeTamma
XJIOPHPYIOT I0 KoHIa (2,5—3 ).

Tomyausiiecd B IIpoOUPKAX pACTBOPH UeTHIPEXXIIOPHC-
TOrO YIIEPOIA, XJIOPHOTO OJIOBA M XJIOPHIOB MPHMECEI IIepe-
JIMBAIOT B KBAPIICBLIC THTIIH ¢ HABECKAMHU CIICKTPATLHO-UHCTO-
I0 YIONbHOI'O NOpoIKa 1o 0,1 T B KaKIOM.

3aTeM TUTIIH CTABIT HA RIICKTPOIICYb (4CpT. 4), HATPeTYIO
Jo 120 °C; sra teMmeparypa DOMISPKHUBACTCH IO IIONYYCHHI
CYXOr0 OCTATKA Ha JHe TUDMIA. Bo BpeMd OTTOHKH XJIOPHOTO
0JIOBA CIISAAT 3a TeM, 9YTOORI HA Kpasax THIIIeil He CKAIUINBAIOCh
KPHCTAUIMYCCKOS XIIOPHOE OJIOBO, OCTATKH KOTOPOIO YOUPAKT
BATOH, CMOYCHHOI CITHPTOM.

N

‘_@2

| Bt

o™

I — mumig; 2— mpobupka ¢ HaBecKoH oJ0Ba M
YETHIPEXXIOPHCTHIM YIIEPOIOM; 5 — JTOBYIIKA, OX-
JaxaeHHada JTbAoM; 4 — TpyOKa pesuHOoBasg; 5 —
TpyOKa ¢ XTOPHCTHIM KaJBITHEM; O — CKISHKA CO
mienousio (10 %-wbIfi pacTBOp) MUIA TIOTAOINEHIT
H36BITKA XTOPa

Yepr. 3
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VToaRHHA TIOPOIIOK ¢ OCTABNIMMHCS HA HeM XIOPHIAMH TIpuMeceil (KOHIeHTpara) cKambIieneM
HM3BJICKAIT W3 THIVIA HA 9aCOBOE CTEKIIO, CIICTKA MEPEMEIIABAIOT, JCIAT Ha TPH PABHEIC BECOBHIC YacTH U
MOMEIIAIOT B KpaTephl CIIRKTPATbHO-YICTRIX YIJICH.

Macca momydeHHOTO KOHIICHTpaTa Koiebiercs, Kak mpasmio, or 0,098 mxo 0,105 r (mo macce
KOHIICHTPATA KOHTPOIHUPYIOT TIONHOTY YAANCHUS OJI0BA).

32. IllpoBegeHHe aHanm3a

Hagecky rpamyipoBodHOre odpasia Maccoii 0,03 r noMelanT B Kparep CHCKTPalbHO-9HCTOTO YTONb-
HOTO 2IIRKTpoda THAMETPOM 4 MM H TIYOHHOI 4 MM. B Takiie Ke KpaTephl HOMEINAT HABECKH KOHITEHTPATOB.

llepen HaGuBKOH Mpo0 1 IpaTydpPOBOYHEIX 00pa3OB YTOJIbBHEIE 2JICKTPOML PEKOMEHIYETCH 00XeYb
npu cuie Toka 10 A B TeueHne 30 c¢. McToIHHKOM BO30YXISHHA CHEKTPOB CIVKHT IyTa IOCTOIHHOTO
ToKa HanpsokeHneM 200—400 B 1 pa®ouniM TOKOM 8 A.

TTomxur AyTH OCYIMIECTRIIETCI Pa3psaIoM OT BEICOKOYACTOTHOTO TeHepaTopa (cM. gepT. 1).

DAeKTpOT, ¢ HAaBeCKOH MO0 MIIH IPATYHPOBOUHOTO 00pa3lia CIVKHUT AHOAOM, MPOTHBOIIEKTPOT —
CIICKTPAJIbHO-YMCTHII YTOJIBHBIN 2ICKTPOM, 3aTOYCHHEINA HA KOHYC ¢ IDIOIIATKON THaMeTpoM 1,5—2 MM.

MekpneKTpOTHEIH NPOMEXKYTOK YCTAHABIMBAIOT IO TeHEBOI MPOEKITHH HA MPOMEXKYTOUHVIO JTHA-
dparMy I0 Hadala KCHO3HINH.

Brenoszuiug 40 c. IMupuHa mean 0,012 vy, MeXaIeKTpOTHBIH IPOMEXYTOK 2,5 MM IO pKHBA-
€TCd B TeUeHI¢ Beell SKCIO3HITHH.

JL1s poTorpadppoBaHIg CIISKTPOB B KACCETY CIIRKTporpada moMenaoT (GOoTOIIACTHHKI IBYX THIIOE.
B IIMHHOBOIHOBYVIO YACTH CIIEKTPA I ONpeaeIeHAI MeaH, cepedpa, MHIHA ITOMEINAoT (POTOTIACTHHKH
THna I, B KOPOTKOBOJHOBYIO YACTh cHeKTpa — (poToruacTHHKY THna II. JIMHMY cThIKA ILIACTHHOK
HAXOIUTCH NPUMEPHO HA yY4acTKe JIMH BOJMH 315,0—317,0 HM.

CIHeKTporpaMMbl aHAIH3HPYEMBIX IIPO0 H IPaTyHPOBOYHELIX 00PA3IIOBR TOJIKHEL OBITE CHATH HA OMHOMH
H Tol k¢ ¢oromwactTuike. MoTtorpadupyioT He MeHES YETHPEX IPAXYHPOBOYHLIX 00pa3noB. s Kaxkmoro
ofpasiia CHUMAIOT He MCHEE TpeX cIeKTporpamM. Jig Kaxmoli mpoGl mony4anoT 15 cmekTporpaMu (1o 3
OT KaXIOI XIOpHPOBAHHON HABECKH).

Ipossieane 1 pukcupopanne mmposoaar o I'OCT 10691.0 — I'OCT 10691 .4.

3.3. O6paboTKa pe3yIbTarToB

3.3.1. TloxydeHHEIE CHEKTPOrpaMMBbl (POTOMETPHUPYIOT ¢ IOMOILIBID MHEpOodoTOMeTpa, IIpuMeHse-
MBIC AaHAIMTHYCCKHES THHHNA M HHTSPBAJIBl KOHLICHTPALHUH OIPEIcIgcMBIX IpUMEceii YRKa3aHbl B TaOII. 2.

Tadbauma 2

JIMHA BOJOBI aHATUTHYECKOI Huteppaasl KOHIIEH i

OrIpeaesaeMbIc DICMEHTEL A fr——— omp c,ugﬂa B Emg%
Buemyt 306,7 01210 % 105107
Tamnmuii 2943 » 5-10_6 » 11074
3onoTo 267,7 » 53.107% » 5107
Kobansr 304,4 »> 1.10° » 1104
Menn 327.4 > 2107 » 2107
Huxgens 305,0 s 1.107° » 1.1074
Cpumen 283,3 » 2.107° » 51073
CepeﬁPO 328.,0 » 2_10—6 s 5.107°
Menuit 325.6 » 41076 » 11074




O11eHKY MAccOBOM TOMH TIpUMeceil MPOW3BOIAT MO AOCOMOTHOMY MOUESPHEHHID AHATUTIHIECKIX
JIMHWH.

T'pamyupoBouHEe TpadUKHU CTPOIT B KOOPOMHATAX: aOCOMIOTHOS TOYSpPHEHNUE TUHUN MPUMecH —
JorapudM KOHICHTPAMHA IIPUMECH B IPATyHPOBOYHOM O0pasiie.

Maccorylo Jomo npuMecH B Mpode (X) B TIPOINEHTAX BEIYHCISIOT Mo (hopMye
3m, C

>

7

IAc 71, — Macca HaBECKH IPaIyHpPOBOYHOIO 00pasna, I;

C — MaccoBasg KOHIICHTPAIIHI IIpUMCCH, ONpeacIcHHAsA Mo rpaduky, %;

M — MAacca HaBECKH OJIOBa, T.

3.3.2. AGCONIOTHHIE PACXOXICHHS Pe3yNLTATOR MApaAIeIBHBIX OTIpeAcHeHHU TIPU JOBEPUTEITHHOMN
BeposiTHOcTH P = 0,95 He JOJDKHBI NMPEBHINIATE 3HAYCHUIT, YKA3AHHBIX B Ta0d. 3.

Tabnuma 3

Maccopas qoad oTpencIseMoii ADCONIOTHOE JOITYCKAEMOE
npumecH, % pacxoxkaeHue, %
Or 2107° o 4.107° 0,0000012
Cp. 4107% » 8.107° 0,000003
» 8107° » 21077 0,000005
» 2107 » 4107 0,00001
» 4107 » 7.0 0,00002
» 7.107° » L.107% 0,00003

4, OIIPEAEJEHUE COAEPXKAHWS ANIOMUWHHAS

4.1. IloaroTOBKAa K aAaHalH3y

4.1.1. JImsg mpuroTOBRIEHUS TPaTyNpPOBOTHRIX 00OPA3IOB HCIIOTB3YIOT METANIMIYCCKOE OJIOBO, CTICKT-
palbHO-9UCTOC MO aMMHUHHID. HaBecKy ol0Ba INMOMENIAIOT B KBAPICBYI0 YalIKy H PAcTBOPAIOT B
MIEPETHAHHOI KOHLCHTPHPOBAHHON a30THON KHCJIOTE IIPH IEepeMCIIHBAHUN CTCKISTHHON ITalo4KOil.
llocne pacTBopeHHS HABECKH ITOINYYHBIIYIOCS KAlIcOOpa3HYIO MACCY METAOJIOBIHHOM KHUCJIOTH BHIIIAPH-
BaOT oA, WHQpPaKpacHON TaMTioll 0 MOMyUcHUI cyxoro ocTaTka. Cyxoil octaTok B TedeHue 40 MUH
npokanmpaioT B Mygere mpu 800 °C. IlomyamMelirecd OKHCIH ONOBA MEePEeHOCAT B ATAaTOBYIO CTVIIKY,
PACTHPAIOT, a 3aTeM CCHIMNAT B CTeKIIHHBE OOKcH. HakeckH okHcH onosa 1mo 10,0 T moMelnaioT B
KBapleBhIe 9ainkh, Beomar mmo 1,0; 2,5; 5,0 u 15,0 cM? crangapTHOTO pacTBopa b amoMuHIE, TINATENRHO
MepeMEIMBAIOT W BRIIAPUBAIOT IO HH(PPAKPACHON JIaMIIOH JO MOIYYEHHI CYXOTo ocTaTKa. CyXoil ocTaTOK
B TeucHHe 40 MuH npokanuBaloT B Mydene mpu 800 °C. IIojydeHHBIE DTAJOHBI IIEPEHOCIT B araTOBYIO
CTYIIKY, pacTHpamoT B TedcHUe 30—40 MUH, 3aTeM CChINAIOT B CTCKISHHBIC OIOKCHI IS XpaHeHKS.

4.1.2. TloaroToBka MpoOH: U3 cpeTHel MpoOH OTOMPAIOT B BHUJE CTPYKKH M3 TOHKHX IITACTHH IBE
HapecKn mMaccoif o 1 r. HaBecKu pacTBOPSIOT B KBAPIEBHIX FAIIKAX BMecTHMOCTBIO 100—150 e’ B
TepeTHAHHOI KOHITEHTPUPOBAHHOM a30THOIT KucnoTe. KalleoOpa3Hyio Maccy MeTAONOBIHHOM KHUCITOTHI
BHIIAPWBAIOT NOA WHOPAKpacHON JaMION JO MONydeHHs CyXOoro ocraTka. Ocratok B TedcHue 20 MUH
npokanusaoT B Mydene npu 800 °C. IlonyduBIIKHACS OKHCHBIH OPOLIOK PACTHPAIOT B ATATOBOM CTYIIKE.

42. IllpoBegeHNe aHalm3a

4.2.1. HapecKy rpamylpoBOYHOTO 06paslia WIH aHATH3HpyeMoil IIpodsl Maccoii 0,03 T moMeaor B
KpaTep CHeKTPaTbHO-IHUCTOTO YTONBHOTO BICKTPOTA JHAMETPOM 3 MM H TIyOwHOH 2 MM. McTOTHUKOM
BO30YXKIcHHA IBISIETCA IyTa IMOCTOSHHOTO ToKAa HampsaxkeHueM 200—400 B 1 cumoii Toka 8 A. DiaeKTpom,
C HaBecKoill MpoObl UITH TPamyHPOBOYHOTO 0O0paslla CIYXKUT AHOAOM, a CHEKTPANbHO-UHCTHIT YTOIb,
3aTOYCHHBIH HA KOHYC ¢ IUIOIIATKOM JHaMeTpoM 1,5—2 MM, — KaTomOM.

Ilpu dororpadpupoBaHH CHEKTPOB B KacceTy clekrporpada moMemamnT (GoTomacTHHKA Tina 1.
HIupuna wem cnekrporpadga 0,012 MM, MexXaneKTpoIHbIH IPOMEXKYTOK, PABHBIH 2,5 MM, IPpH T'OpPcHHH
JyTH (IO Mepe cTOpaHWd RIEKTPOTOB) KOPPEKTHPYIOT Mo TIPoeKIHN Ha guadparme. IlpeapapuTensHEIi
OOKHT, HeOOXOMUMEBIH 19 BRITOPAHHST OCHOBHOM Macchl 010Ba, papeH 40 ¢, pabouasd srcnosuimsa — 60 c.

CHekTpH aHATH3HUPYEMBIX TIpo0 W TPATYyHPOBOTHEIX O0OPA3TIOB TODKHEI OMIThL CHATH HA OTHOI U TOM
xe hoToIIacTHHKE. JIJI9 KaXI0T0 TpagyHipoBOYHOTO 00pasia MoMydaloT He MEHEE TPEX CIEKTPOTPaMM,
IS IPOOEI — YCTHIPE CICKTPOTPAMMEL (TI0 ABE OT KAXKIOTO PA3IOXKCHHS).

Ipossieane 1 pukcupopanne mmposoaar o I'OCT 10691.0 — I'OCT 10691 .4.



43. O6paboTKa pe3yABTATOB

4.3.1. B HOIYYCHHBIX CICKTPOrpaMMax (POTOMETPHPYIOT NHHHID amoMuHuda 309,2 HM H JTHHHIO
0510Ba 322,3 HM. BEMHCIIIOT Pa3sHOCT HOYePHEHNI AS = Sy —Sg, U HAXOIAT AS,.

I'pagyupoBodHbie TpaPHKH CTPOSIT B KOOPIHHATAX ASCp—lg C, rne ¢ — KOHISHTpALKd AJIOMHHHS
B IpamTyHpoBOYHEIX oOpasiax. Ilo semmamHe AS 1poOH 10 IPagyHPOBOYHOMY IPaUKY OIpPeIeIdioT
KOHIICHTPAUHIO IIPUMECH B Ipode.

4.3.2. AOCOTIOTHBEIE AONYCKAEMBIE PACXOXKICHHS pPe3ylabTATOB IApaUIeIbHBIX ONpeaeacHUil IIpH
JOBCPUTCALHON BepoaTHOocTH P = 0,95 He JOTKHB NPEBHINATL SHAYCHHI, IPHBCICHHBIX B Ta0I. 4.

Taonuma 4

ADCONIOTHOE JOIIYCKAaEMOe

Maccopast gond amoMuHES, %
pacxoxknerue, %

Or 310 no 6107 0,0002
Cs. 6:10°% » 1.1077 0,0003
» 11072 » 2.1073 0,0005

5. TIOJYKOJHUYECTBEHHBIN CIIEKTPAJILHBIA METOJI OIIPEJAEJIEHNA
ATIOMHWHHAA U XKEIE3A

51. CYmHOCTh MeTOJIA

Metox ocHoBaH Ha (oTorpadHpOBaHUI CICKTPOB CTAHTAPTHLIX o0pasnos mpeanpusataa (COID) u
mpod, BO30VKIAEMEIX B HCKPOBOM Pa3paie U BU3VAILHOM CpPAaBHEeHHH TOYe pHEHIIH aHAMUTHICCKIX THHII
oMpeelIeMBEIX RIEMEHTOB, MMONYISCHHKX MO CIIEKTPOTpaMME.

5.2. Anmaparypa, peakTHBBI H pacTBOPBI — 11O pasim. 2.

53. IIpoBengecHue aHaadu3a

5.3.1. B kadecTBe CTAHJAPTHBHIX O0pa3slOB IPSIIPHATHSA IS ONpeAciIcHHS ANIOMHHHSA M 2Kele3a
HCITONB3YIOT 00GPasIbl METAINYECKOTO OJI0OBA € W3BECTHRIMHM MACCOBRIMH JONAME amioMuHudg 3-10—* % n
xenesza 1.10—* %.

CraHgapTHBEIC 00Opas3Bl MPeANPUATHS MPUTOTABIUBAIOT B BHAE CTEepXXKHell mHameTpoM 7—8 MM H
JUIMHON 70—80 MM IIyTeM pa3iuBKH OJIOBA B M3ITOXHHUILY.

5.3.2. llepen cheMKOH TOPIBI AHANM3UPYEMBIX H CTAHIAPTHRIX 00pa3loB 3aTAYMBAIOT HA INIOCKOCTh.

HcrouHHKOM BO30YKICHHAA SBIMETCH AyTa HepeMSHHOTO TOKA cHIoil 3—3,5 A.

5.3.3. CeeMKy npo0 M CTAHIAPTHLIX 0O0pasloB HNpOBOAIST Ha crekrporpade. IIpomexyrodHas
JradpparMa | IIHPHHA 1T ToACHPAIOTCI ONTHMATBHEIMHU OT THIA IIPHOopa H ITIACTHHOK. DKCIMO3HITHI —
He MeHee 20 c.

5.34. B xaccery crekrporpada B IIMHHOBOIHOBYID YACTh CHEKTpa MOMEIAIOT MAACTHHKY THUIA
CII-2.

J1s cTaHgapTHOTO 00pasiia CHUMAIT He MeHee ABYX CIEeKTporpaMM, III KaxXmoil mpoOH — He MeHee
Tpex.

5.3.5. TlomyaeHHyI0 (POTOILTACTHHKY €O CIECKTPOTPAMMAMHE VCTAHABIMBAIOT HA CIIEKTPOIPOCKTOP H
BH3YAIbHO CPABHUBAIOT MOYePHEHHI AHANHTHYSCKHIX THHUH AMIOMIHNAA H 2KeJle3a B cTAHAAPTHOM o0pasiie
NpeInpHuaTid H B Ipodax.

Pekomenmyembie anamurudeckue nuann: Fe — 358,1 um; Al — 396,1 HM.

Pazmen 5. (Beeaen mononnurennno, Ham. Ne 3),
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