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HHANA A AJIOMHHHA

Tin. Methods for determination of bismuth, gallium,
gold, cobalt, copper, nickel, lead, silver,
indium and aluminium

OKCTY 1705

Hara ssenenns 01.01.80

Hacrosiuit ctTaHoapT yCTaHABINBAaeT XUMUKO-CIIEKTPAJIbHBIM METO/ ONpeAe/IEHUs MAacCOBOU JIOJIM
[IpUMecel U IOJYKOJMYECTBEHHBIM CIIEKTPAJILHBIM METOH OIpEeac/eHUSI MAaCCOBBIX JOJIEH ATIOMUHHUS U
XeJe3d B 0J1I0B€ BBICOKOW YMCTOTHI B UHTEpBAJe KOHLEHTpaluil, %:

BUCMYT — OT 2-10—° g0 5-10—>;

raJIyIuU » 5-10—¢ » 1-10“4;
kKobanrpr » 1-1072 » 1.10—4;
HUKEb » 1.107° » 1.10—%;
30JI0TO » 5106 » 5-10—3;
CBUHELL » 2106 » 5.10-5:
MEIb » 2.10—¢ » 2-10“5;
UHIUHA » 4.10—6 » 1.10—4:

cepebpo  » 21076 » 2.1073;

ATIOMUHUMA » 3-10—% » 2.105.

XUMHUKO-CIEKTPAJIbHBIA METOL OCHOBAH Ha ONpEIeIEHNH NEPEYNCIICHHBIX BBILIE 3JIEMEHTOB, KpOME
ATIOMHAHUSI, KOHLIEHTPUPOBAHUEM MIpUMeEcE ITyTeM yOAJICHUSI OCHOBBI B BUIE XJIOPHOTO 0JioBa. XJIOPHUAbI
NMpUMece COpOUPYIOTCS HA YIrOJIBHOM ITOPOIIKE, KOTOPHIA B HAJNbHEHIIEM IIOABEPrarT CHEKTPAILHOMY
AL ATTU3Y.

Jina onpeneyieHUs ajdIOMHUHUS HABECKY METAJUIMUECKOTO OJIOBA IIEPEBOASIT B OKHCH, KOTOPYIO
MOJIBEPraloT CHEKTPAJIbHOMY aHAIIM3Y.

(M3menennan penakuua, Mam. Ne 3).

1. ObIHUE TPEBOBAHMHWA

1.1. O0wwme TpeboBaHUS K METONY aHaiu3a U TpeboBaHus Oe3ornacHoct — 1o F'OCT 15483.0.
(U3menennana pegakiusa, Mam. Ne 1).
1.2. B xone aHayiM3a BEAYT KOHTPOJIBHBIE OIBITHI JUISE MTOIIPABKY HA 3arpsi3HEHHUE PEAKTHUBOB.

2. AIIIIAPATYPA, PEAKTHUBbI U PACTBOPbDI

Crniextporpacdh KBaplEBBIA CpeIHEH OUCIIEPCUHU C TPEXJIUH3OBOM CUCTEMOU OCBELUICHUST ILEIH.

MukpodoToMETD.

['eHepaTop Ay INOCTOSHHOIO WM IEPEMEHHOro TOKa C BBICOKOYACTOTHBIM MOIXKHAIoM. Cxema
BKJINOYEHMSI ITOKa3aHa Ha yepT. 1

H3nanne opunapamHoe Ilepenevarka BocnpemeHa

*
© HznmarenbcTBo ctannaproB, 1978

© UIIK HN3narenbcTBO cTaHAapToB, 1999
IHepeusnanne ¢ UaMeHeHUIMU
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o oI s ! — UCTOYHHK BBICOKOMW 4acTOThI OT reHepatopa /1T-1
i JI'-2; 2 — KOHTaKTOp U1 BKJTIOYCHUS UCTOYHUKA
[IOCTOAHHOI'O TOKa, 3 ~— KOHTAKTOp ISl M3MEHeHUs
[TOJIIPHOCTU OYTH TTOCTOSSHHOTO TOKa
~— I = Yepr. 1

[leur MmvdenbHasl.

Hixad cylunisHbINA.

DAEKTPOIICYs TOPU3OHTANIBHAS TpyOuaTasl.

Dnexkrporneyb Ha 120 °C (cMm. 4epT. 4).

Bechr aHanmuTHUECKUE.

Becbl TOpCHOHHBIE.

CeKyHJIOMED.

KBapuesblyi neperoHHbli anfapart sl IMEPETOHKH KHMCJIOTbI U BOIBI.

[TpuGop Mg neperoHKy 4eThipeXXJIOPUCTOrc yIrjiepoaa.

Jlamna uHdpakpacHaa (A cymku) HanpsokeHueM 127 B, 500 Br.

CTaHOK HACTOJbHBIM TOKAPHbLIMA ¢ HA0OPOM (PACOHHLIX PEe3lOB.

®ortortacTHHKY criekTpaibHble THIIOB 1 1 11 Mo HOpMAaTHBHO-TEXHHYECKOH JOKYMEHTALIMM.

[Tpossurenn 1 duxcax o 'OCT 10691.6. JonyckaeTcsi npuMeHEHUE IIPOSIBUTEILS JPYroro COCTaBa.

CTep>XHU rpapUTOBbIE [UIS CIIEKTPAJILHOIO aHajin3a Mapku oc. ¥ 7—4.

Crakanbl TepMocTolikie BMecTUMocThio 50—100 cm3 no T'OCT 25336.

biokcnt crexisinabpie o F'OCT 25336.

Konnaku crekiasiHHbie WK 3Kcukatopsl o FOCT 25336.

CTOMKM U3 OPraHUYECKOTO CTEKIIA JJIs1 3JEKTPOIOB.

Yanixu kBapuesnie 1o 'OCT 19908 uiu cTekJIssHHBbIE.

Koaba bropua.

Bopouku xanenpHsble 110 ['OCT 25336.

CristHkH lpekcens.

TpyoOKH cTeKIIsHHbIE auaMeTpoM 15—20 MM, JnuHoi 10—12 oM.

CxiasHka Bynsga gByropaas.

Turnu xBapuesble BMeCTUMOCTBIO 40 cM? (nipn BhIOOpE NMPEANOYTUTENBHBI TUIIH ¢ HAUMEHbBLIUM
nvamerpoM nHa) o JOCT 19908.

CTyIiKa araroBasi.

[Topouiok rpagpurorblii oc. 4 7—4.

Kanuit mapraHniopoxucielidi o 'OCT 20490.

Pocdopa IMATUCGKUCE.

AcDeCT BOJIOKHUCTHIH.

Bara crexJIssHHas.

Kucmaora congnas no 'OCT 3118.

Kuciora comstHag ocoboit ynuctotel no [OCT 14261 u paszbasnennas 1:1.

Kucnora azotHas o I'OCT 4461, naxnbl reperHaHHasi B KBaplieBOM AHMCTUIUISATOPE U pa3barieHHas
1:1, 1:4.

Vraepoa dersipexxiopuctbiid o [OCT 20288, neperHaHHBbIMN.
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DTUNEH XJIOPUCTBIM (AUXJIOPITAH ).

CrvpT 2TWI0BBIH pekTUdUKOoBaHHbBIA TexHuyeckuit o FOCT 18300.

Yroas npesecupiit 10 N'OCT 7657 win aKkTUBUpPOBAHHBIN.

Harpus riunpooxuch rio F'OCT 4328 unm kanug ruapookucs o F'OCT 24363,
Cwmaska xpeMHuopranmyeckasi Tuna HMATHUM-221 no ['OCT 9433 unu Bazenu.
CMecCb COJISHOU M 430THOM KUCJIOT B COOTHOILUEHUHU 3:1.

Kansuuii x510pUCThIN.

Bona muctuwuposanHast o FOCT 6709, nBak/1bl leperHaHHast B KBapLIEBOM MEperoHHOM arapare.

XJIOp MOJYYAlOT [1pH B3AUMOJECHCTBUM KaJlMs MAPIaHIIOBOKUCIOINO U COJIMHOM KMCAOTHI. ¥ CTAHOBKA
IS TIOJIYVYCHHMST M OYUCTKM XJIOpa I10KAa3aHa Ha 4epT. 2.

{ — BOpORKa KalleJbHas ¢ COMIHOW
KUCIOTOH, 2-— Kojba i NOoJyHeHU s
Xjtopa, J— CK/BIHKa MpOMBIBHAsA C
BOAOH; 4 - KOJIOHKA C XJIOPUCTBLIM
KajiblIMeM M IIFTUOKUCHIO docdopa; J —
TPYOKa KBapueBas ¢ JIPCBECHBIM YIJIEM
UISS OYMCTKH O1 KHCJIopoaa, 6 —
snekTporeds Tpybuarast (700—500 “C);
7 — (pUNTBTP BATHBIM, & — CKIITHKA C
CEpHOK KUCJIOTON. Y — KONOHKA ¢ 114-
THOKUCBIO Gocdopa; [0 — KpaH A |
yaaneHyst wW30dbItka xiopa;, J1 —
nUtUdbL, /2 -~ TPOUHHUK

Yepr. 2

CKOpOoCTh [IpOITYCKaHUSI XJIopa KOHTPOJIMPYETCS] BU3YAJIbHO U COCTARISIET 3—5 ITY3BIPLKOB B CEKYHILY.
Bce moaBroKHbIE COEAUHEHUS B YCTAHOBKE JEAAIOT U3 XJIOPBUHWIOBbLIX TPYOOK. Pe3MHOBBIE ITPOOKHU ITOKPhI-
BAIOT KJIEEM, IIPHIOTOBIEHHBIM PACTBOPEHUEM CTPYKKHU OpraHudeckoro crekia B avxioparaHe (Ha 10 cM’
mJiopatana 0,3 r oprerekia). Kpanbt U nuiddbl cKISIHOK Jpekcenst cMassaIBalOT KPeMHUMOPraHUMUueCKOM
CMa3Koil MAK BaszesmHoM. llpu obecrieyeHUHM BCex TpeOOBAHUN TEXHUKM OE30IMACHOCTH PEKOMEHIYETCS
[IpUMEHEHHUE Xyopa U3 batoHa. [lornyckaercs rnojyyeHue XJjaopa IIyreM 3JIEKTPOJIN3a COSIHOM KHCTOTHI.

PacTBopnsl UHCTBIX META/UICB CTAHOApPTHBIE (MaccoBasli oA Mertajiia He MeHee 99,99 %). s
[IPUTOTORJIEHUS CTAHAAPTHBIX PACTBOPOB UCIIOIL3YVIOT COJISHYIO KUCIOTY OCOO0M YHUCTOTHI U IIEPETHAHH YO
A30THYIO KUCJIIOTY.

PacrBop os1oBa ctangaptHbii: 10 r 010Ba BbICOKOI YUCTOTH pacTBOPSIOT B 50 ¢M? COISIHOM KMUCIICTh!
0e3 NMEPEKUCH BOAOPOIA AJIS MOJTYUYEHUS HeleTydero xjopucrToro onona. [lonydeHHBIA pacTBOp 11€PEBOLAST
B MEPHYVIO KOJIOY BMecTUMOCTHIO 100 cM?, 1OBOJAT MO METKH OMAMCTUWULITOM U IepeMelIUBaloT.

1 cm? pactsopa comepxut 0,1 r onosa.

PacTtBOphl rayutist cTaHgapTHBIE.

PactBop A: 0,1 r Metasuta pactBopsiioT B 50 cM® KOHUIEHTpUPOBAHHON a30THOHU kuUCAOTHI. [TonydeH-
Hbl{l PACTBOP NEPEBOIAT B MEPHYIO KOJIOY BMecTuMocTsi0 100 cM?, TOBOAST 10 METKM a30THOW KUCJIOTOM
U TePEMELLIUBAIOT.

1 cM? pactBopa A comepxut 1-10—3 r ramma.

Pactsop B: 10,0 cM? pacTtBopa A 1epeHocsSIT B MEPHYIO KO0y BMecTUMocCThIO 100 cM3 | noBomat mo
METKH OMIUCTAISITOM U MIEPEMEILUBATOT.

1 cM? pacrsopa b cogepxut 1-10—4 r rasnus.

PacTBophl BUCMYyTA CTAaHAAPTHEIE.

PactBop A: 0,1 r Merasuia pacropsioT B 50 cM3 KOHUIEHTPpUPOBAHHOI a30THON KMCIOThL. [TonydeH-
HBI pACTBOP IIEPEBOMAT B MEPHYIO KOOy BMecTUMOcThIO 100 cM3, TOBOASIT 10 METKM a30THOM KUCIOTOMH
U TIEPEMELLIMBAIOT.

I cMm? pactsopa A comepxut 1103 r BucMyTa.

Pacteop B: 10,0 cm? pacrBopa A nepeHocsT B MEPHYIO K00y BMecTUMoOCThIO 100 cM?, moBOIsT Ho
METKHU a30THOU KUCJIOTOW U NEPEeMEILINBAIOT.

I ¢m3 pactBopa b comepxut 1104 r BucMmyTa.
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PactBophi ¢BUHIIA CTAHIAPTHHIE.

Pactop A: 0,1 r MeTajuia pacTBOpPSAIOT B a30THOM KUCHO0TE, pa3barsieHHo# 1:4. IloaydeHHBIR pacTBOP
IEPSBOIST B MEPHYIO K0JIOY BMecTHMOCThIO 100 cM?, ToBOISAT 1O METKU a30THOH KUCJIOTOM,pa30aBieHHOM
1:1, 1 mepeMeIunBaoT.

| cM? pactBopa A cozepxur 1-10—3 r cBMHIA.

Pactsop B: 10,0 cM? pacTBopa A nepeHocsT B MEPHYI0 Koiby BMecTuMocTbio 100 cMm”, noBondat no
METKH A30THON KUCHOTOMH,pa3bapjieHHOU 1.1, N nepeMeiunBaoT.

! cM? pactBopa b comepxur 1-10—* r cBUHIIA.

PactBOphl Meliy CTaHAApPTHLIE.

Pactsop A: 0,025 r metayura pactsopsiioT B 10 cM? azoTHol KucnoTtsl, pazbasneHHou 1:1. ITonyveH-
HbIA PACTBOP IEPEBOAST B MEPHYIO KOJIOY BMECTUMOCThIO 250 cM?, 1OBOASAT A0 METKM OMAUCTUILISITOM M
[epeMeUIMBaOT.

1 cM3 pactBopa A comepxut 1-10—4 r menu.

Pacteop b: 10,0 cMm® pacTBOpa A IIepeHOCST B MEPHVYIO KO0y BMecTUMOCThIO 100 cM?, goBomdT 10
METKY DUIUCTWIISITOM Y NEpEeMEIMBAIOT.

1 cm? pactBopa b couepxut 1-10° 1 Mean.

PactBopbl 30J10Ta CTAHIAPTHDIE.

PactBop A: 0,05 r Merara pacrsopsaioT B 10—15 cM? cMecu cCoJSSHOM M a30THOM KMCJIOT B
cooTHolueHuH 3:1. [TonydyeHHBIN pacTBOP NEPEBOAST B MEPHYIO K0JI0Y BMecTUMOCThIO 50 cM3, noBoasr 10
METKM OUAMCTUIUIATOM U TIEPEMEIIUBAKOT.

I ¢M3 pactBopa A copepxut 1-10—3 r 3oJ0Ta.

Pactsop b: 10,0 cM3 pacTtBopa A nepeHocsAT B MEpHYIO KOOy BMecTMocTbio 100 cMm?3, nosomdar 10
METKM OUIMCTUWILIATOM U NepeEMEILNBAIOT.

1 em3 pacrBopa b cozepxur 1-10—* r 30510T4.

PacTBOpHI KOOATHTA U HUKEJST CTAaHAAPTHLIE.

Pactoop A: no 0,1 r MetawioB pactBopsioT B 10—15 cM? consgHol KMCAOTBI, MOJYY4EHHBIE PACTBOPDI
epeBoIsIT B MepHbIe KOJIObI BMecTuMOCThIO 100 cM?, noBOoasIT OMIMCTWLISTOM N0 METKU U TepeMelINBAIOT.

I ¢M3 pactBopa A conepxut 1-10—3 r kobanvra 1 1-1073 r Hukess.

Pactrop B: 10,0 cM? pactBopa A xobanpta 1 10 cM? pacTBopa A HUKEJS IEPEHOCST B MEPHYIO KOJIOY
BMecTHMOCTBIO 100 cM?, HOBOISAT OO METKH OUAUCTHIUISITOM U NEpeMeEIIUBAIOT.

1 ¢M3 pacrBopa b comepxut 1-10—% r xobanwTa ¥ 1-10—4 r Hukens.

PacTBOphI cepebpa CTaHIapTHBIE.

Pactsop A: 0,0394 r asoTHoOKuciOro cepedpa pacTBOpPSIOT B OMAMCTWUISATE B MEPHOM KOJOE
BMeCTUMOCThIO 250 cM?, ToBOIAT O METKY OMAWCTWIUISITOM U INepeMeLBaloT.

I cM? pactBopa A comepxut 1-10—4 r cepebpa.

Pactsop b: 10,0 cM’ pactBopa A nepeHocat B MEPHYIO KONOY BMectuMocThbio 100 cM?, jgoBonsT no
METKYU OUIUCTHIUISITOM U [IEPEMELLMBAIOT. |

1 cM3 pacreopa b comepxur 10-10—2 r cepebpa.

PactBopbl HHAUSI CTAaHIAPTHBIC.

Pacteop A: 0,1 r merasa pacteopsaioT B 10—15 cM’? consauoit kuciaorsl. HogyyeHHBIN pacTtBOp
[IEpeBOIAT B MEPHYIO KONOY BMecTUMOCThIO 100 cM?, 1OBOIAT 10 METKN OMAUCTUIUISTOM U IIepeMEeILIUBAOT.

I cm3 pacTtBopa A coaepxut 1-10~3 r unaus.

PactBop B: 10,0 cM? pactBopa A nepeHocsT B MepHYIO KOOy BMecTuMocTbio 100 cM3, moBonsT 1o
METKHW OUJIUCTUILISITOM U TIepEMEIUBAIOT.

1 cm? pactBopa b comepxuTt 1-10—* r unaus.

PacTBOpBI AJTIOMUHHS CTAHIAPTHBIE.

PactBop A: 0,02 r MeTasjla pacTBOPSIOT B a30THOM KHUCI0TE, pa3btaBiieHHOH 1:1, moayyeHHBLIA pacTBOp
r1epeBOASIT B MEPHYIO K0JIOy BMecTUMOCTHIO 100 cM3, 10BOIST 10 METKH a30THOM KHUCJIOTOM, pa3baBieHHOU
]1:1, ¥ nepeMeluBaloT.

1 cm3 pactBopa A comepxut 2-10—* r amIoMUHMA.

Pactsop b: 10,0 cMm? pacTtBopa A nepeHocsit B MEpHYIO KOJIOY BMecTUMocThio 100 cM3, nosonsar 1o
METKH 830THOM KHCJIOTOM, pasdbasieHHOHN 1:1, U nepeMellIMBAIOT.

| cm? pacrBopa b comepxut 2-10—3 r alroMUHUA.

B BMIOEC HCKIIOYEHMS JUISI TPUMIOTOBJIEHUS1 CTAHNAPTHBIX PAcTBOPOB MOXHO HCIIOJIB30BAaTh COJIU
YKAa3aHHbIX BbILIE METAUIOB KBaMUGUKALIMU Y. A. a. HIH X. Y.

CranpaprtHbie oOpasibl Kareropuu COIl nis onpeneeHUs aTiOMUHUSA U XKenesa.

(U3menenpas pegakumsa, Mam. Ne 1, 2, 3).
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3. OOPEAEJIEHVE BUCMYTA, I'AJIJIMA, 30JIOTA, KOBAJIbTA,
HHUKEJA, MEIU, CEPELBPA, CBUHILIA, MHIANA

3.1. loproToBKxa XK aHaAaAM3y

3.1.1. IlpuroroBieHUe rpanyupoOBOYHBIX OOPA3LOB MNPOBOAAT HA CCHOBE VYIOJLHOIO NOPOILKA,
MTOJIVYEHHOTO U3 CIEKTPaNbHO-UYMCThIX yIyIeH. [IpyMecu B yroJbHBIM NMOPOIIOK BBOXAT B BUIE PACCYUTAH -
HbIX 0OBEMOB CTAHJIAPTHAIX PACTBOPOB.

BBoaumMbie 0ObeMb! CTAHAAPTHBIX pacTBopoB (B pacyere Ha J0U r yroJLHOroO MopoHIKa) NMpUBEAEHbI B
tabn. 1.

. T -{ - -, — = arar " - — R - A T T B L, e R e B B e nn b e Tt T

O6beM CTaHAAPTHLIX PACTBOPOB U NMPUTOTORJICHHUS IPalydpOBOYHDBIX
DJIEMEHT obpasioB, cM?
| 4 I i 2 3 4 | 5
OJ10BO e 10,0 10,0 10.0 10,0 10,0 10,0
__ B I _._ _ Al g A
[asumii | 1.0 2.5 0,5 1,0 2,5 5,0
Nuauit ' pacTtBOpa b pacTBopa b pacTBopa A pactBopa A | pactBopa A pacTBOopa A
e ol . h ; Lk - SupS £}
gﬁf{ﬁ? | 0.5 1,0 | 2.5 0.5 ; 1,0 ;_ 2.5
3@10,;;1 pacTsopa b pacTBopa b pacTBopa b pacTBopa A pacrsopa A | pacrsopa A
Kobanbt 2,5 5,0 1,0 i 2,5 5,0 10,0
Huxenn ) ' pactBopa b pacTBopa b pacTeopa A pactBopa A = pactBopa A | pacTBopa A
Cepe6po 05 | 1,0 3,5 o | 25 50
Meub ' pactBopa b | pacrsopa b pacTtsopa b pacTBopa A pactBopa A | pacTsBopa A

Y1o0b! rpagypoBOYHbIE O00pa3bl ObUIM UASHTUYHBEI KOHIIEHTpAaTaM MpoO, B HUX BBOJISAT COJISIHO-
KHUCJIBIA PacTBOP 0JI0Ba U3 pacyeTta 2 % ojioBa Ha HaBECKY YrojIbHOTO ITOPOUIKA.

[1pu BBEACHU M PACTBOPOB CIECHST 38 TEM, YTOOB!I pacTBOpP,
ITPOTTUTHIBAS YIOJBHLIM ITOPOILOK, HE JOXONMUN O CTEHKHW U AHA

qaiiku. [losromy 1o mepe BBEIEHUA PAacTBOPOB TIPUMECCH = ,;.};;t
L2 . -l . Yeed -'::l:'l:.:'
YrOJIbHbIN MMOPOIIOK MOACYLIABAIOT B CYLUIMJIBHOM KAy 1pH * AR

100—1035 °C.

ITocne BBeneHUs pacTBOPOB BCEX IIPUMECEH IMMOPOLIOK
OKOHYATEJIbHO MOACYIUINBAIOT, 3aTeM TIWIATEARHO HEPEMEIH -
BalOT (HO HE pacTUPAIOT) B araToOBOW CTYIIKE WU CTYIIKE U3
OpraHUYeckKoro crekJa B reyeHue 40 Mud. JoToBeIE I'pajlyu-
POBOYHBIE 00pa31bl XPAHST B OIOKCAX C IPUTEPTBIMU KPhilll-
KaMHU.

3.1.2. OGoranieHye aHaAIU3UPYEMbIX IIPUMECEH:. OT I10-
CTYIIMBLICH HA aHaXW3 cpeaHeu Ipobbl OoTOMpPAIOT B BHIE
KYCOYKOB WJIH CTPYXKKH IATh HABECOK 110 5 r. HaBecku rnome-
[[AIOT B COCYADBI NJISl XJOPUPOBAHUA U3 TEPMOCTOUKOrO CTEKJIa
(yeprt. 3), sanusaioT 10 cM? neperHaHHoOro YeThipexXxJIOPUCTOTO
YyIJIEepoid M TOABEprarT XJIOpUpoBaHMIO. HaBecky Mertaia
XJTOPUPYIOT 40 KoHUaA (2,5—3 4).

[TonryynBiiecss B mpoOHUpKax pacTBOPhI YETHIPEXXITOPUC-
TOTO YIJIEpOAa, XJIOPHOTO OJI0BA U XJIOPUIOB IIPUMECEH Iepe-
JTABAIOT B KBAPLEBBIC TUTJIM C HABECKAMMU CHICKTPATIBbHO-YUCTO-
ro yrojibHoro nopoiuka no 0,1 r B Kaxnom. ! — nymmg; 2 — npobupKa ¢ HaBECKOil OI0Ba H

3areM TUIJIY CTaBAT HA 3JIEKTpoIleupb (4epT. 4), HATPETYIO  YETHIPEXXIOPUCTBIM YIAePONOoM; 3 — JIOBYILIKA, OX-
no 120 °C; sTa TeMneparypa NMOLIEPXUBAETCS 0O TOJY4CHUS  IOKICHHAs JbIoM; 4 — TpyOKa pesuHoBas; 5 -—

TpyOKa C XJIOPUCTBIM KAJIbLIMEM; 6 — CKJISTHKa CO
CYXOTO OCTaTka Ha IIHe TUIIs. Bo Bpema oTroHkM XxjiopHoro .o o (10 %-Hbiil pacTBOp) IS MOMIOIICHHS
OJIOBA CIENAT 34 TEM, YTOOBI HA KPasiX TULJICH HE CKATUIMBAIOCh  u36biTka X1opa
KPUCTAUIMYECKOE XJIOPHOE OJIOBO, OCTATKHM KOTOPOT0O YOUPAIOT
BaTOI, CMOYECHHOMN CITUPTOM. Hept. 3
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! — xopnyc rneuy ¥3 LTIOMUHUS, 2 — HarpeBatens (MowHocTb 330 Bt); 3 — yriaybnaenue Ui TS

Yepr. 4

YronpHblil NOPOLIOK C OCTaBILMMMCSH HA HEM XJIOpHIAMM IpuMeced (KOHLEHTpaTa) CKalbiieaeM
W3BJICKAKT U3 TUTIST Ha 44COBOE CTEKJC, CJErKa IepeMeLBalOT, Ae/isiT HA TPU PaBHbIC BECOBBIE YACTHU M
[IOMEIIAIOT B KpaTephbi CMEKTPANhHO~-9UCTBIX YIJIEH.

Macca rnosydeHHoOro KoHIEHTpdaTa Kojednercsi, kak npasuwio, oT 0,098 no 0,105 r (mo macce
KOHUEHTpaTa KCHTPOIUPYIOT MTOJTHOTY YVIAJICHUSI OJI0BAd).

32. IlpoBenenue ananusa

Hapecky rpagyupoodHoro obpasua maccoit 0,03 r moMeriaioT B KpaTep CreKTPpAIbHO-YMCTOTO yrojib-
HOI'0 3JIeKTpoaa 1aMeTpoM 4 MM U rirybrHoi 4 MM. B Takue XKe KpaTepbl MOMeNialoT HaBeCKU KOHUEHTPaToB.

[lepen HaOMBKOMA NpoO U rpaaAyUupOBOYHBIX 00PA3IIOB YroJibHbIE DIEKTPOIBI PEKOMEHAYCTCH OOXCYb
npu cuiie Toka {0 A B reyedue 30 ¢. UCTOUHMKOM BO30YXACHUS CIIEKTPOB CIAYKHUT AYTrd NOCTOSHHOIO TOKA
HanpsekeHueMm 200—400 B u paboyum toxkom 8 A.

[Homxur Ayrd OCyUIECTBISIETCS Pa3psiioOM OT BBICOKOYACTOTHOIO reHeparopa (cM. ueprt. 1).

DNEKTPOJ C HABECKOUW MPOOLI MM IPafyMpoOBOYHOIO 00pa3la CIYKUT aHOAOM, NIPOTUBO3NEKTPOL —
CTIEKTPAJIbHO-YNCTBIM YTOJBHBIM 2JIEKTPOM, 3aTOUEHHbIA HAa KOHYC C IUIOLIAAKOH TUAMETPOM 1.5—2 MM.

MexX3neKTpogHbIi MPOMEXYTOK YCTAHABJUBAIOT M0 TEHEBOH IMPOEKLMU Ha IMPOMEXYTOUHVIO AUa-
hparmMy Ao Hayana 3KCIIO3HULIUMN.

Ixcrosnisi 40 ¢. upuna wenu 0,012 MM, MeXxa1eKTpOAHBIN IIPOMEXYTOK 2.5 MM MOAIepKUBa-
€TCH B TEYECHUE BCEH DKCIIO3ULIMM.

[ gpoTorpadypoBanus CIIEKTPOB B KacceTy criekTporpada noMeanT GoToruiacTUHKA ABYX TUTIOB.
B 11MHHOBOJIHOBYIO YaCTh CIEKTPA ISl ONpEeACeHUs Mean, cepebpa, UHAUA ToMelarT GoTOILIACTUHKH
THIa I, B KOPOTKOBOJHOBYIO 4acTh clieKTpa — ¢rotorviactuHky Ttana II. JJuHUS CThIKA [JIACTUHOK
HaxXxomaMTCd NPUMEPHO Ha y4acTkKe JIUH BoJH 315,0—317.0 HM.

CIeKTpOrpaMMbl AaHAUIU3IMPYEMBIX TTPOO 1 TPAYUPOBOYHLIX OGPA3IIOB AONKHBI ObITH CHATH! HA OAHOW
1 TON Xe doTtoruiacTuHke. PoTorpadupyloT HE MeHee YeThIpeX rPagyupoOBOYHbBIX 00pa3noB. JUisl Kaxkaoro
ohHpaslia CHUMAIOT HE MEHee TpeX CrieKTporpaMm. st xaxnoi npodul noaydawoTr 15 criekrporpaMm (1o 3
OT KaXNo XJOpUPOBAHHOU HaBECKH).

IlposiBnieHue n dukcuponanue nposoisT rno N'OCT 10691.0 — TOCT 10691 4.

3.3. O6padoTrKka pe3yjJdbTaToOB _
3.3.1. IlonyyeHHsle criekTporpaMmMmbl GOTOMETPUPYIOT ¢ MOMOLLUBID MUKpodoToMeTpa. [Ipumense-
Mbl€ AaHATUTUYECKHUE JIMHUU U UHTEPBAJIBI KOHUEHTPALIMM ONPENCIIiEMbIX NPUMECEH yKa3aHbl B TadJi. 2.

Tadbnuua 2
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Olpele/IseMbIe SMEMEHT! J1HMHa BOJTHB! aHATUTHYECKOM HuTepBankl KO}ﬂlBHTpaEIHﬁ

THHMH, HM | ofpefeSiieMBIX TIpuMecei, %
Bucmyr 306,7 - Or 2.107° 10 5.107°
Fannnii - 2943  » 5107° » 11074
3051070 2677 > 5:107° » 5.1077°
KobanpT 304,4 o » 111077 » 11077
Meb 327,4 > 2:107° » 2107
Huxkens 305.0 » 1.107° » 1.1077
CBHHell 283,3 > 2.107% » 51073
Cepebdbpo 328.,0 > 2.107% » 51077
WHawmit 325,6 > 4.107° » 1.107*
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OueHKY MAaccoBOM JOMM NpUMEced NPOU3BOLAT 10 a0COJNIOTHOMY MOYEPHEHUIO aHAIUTHYCCKUX
JIAHUH.

['pagyupoBouHble rpadrUKU CTPOST B KOOPAMHATAX: A0CONIOTHGE MOYEpHEHUE JTUHUK [IpUMECH —
aorapupM KOHLIEHTpALUMY [IPUMECH B I'PaLYUPOBOYHOM O0OpasLie.

MaccoByio goJi0 npuMecH B 1pode (X) B IIPOLEHTAX BBIYUCIISIIOT 110 dhopMye

3m, C
m

X__._.

b

rne m, — macca HaBeCKHW rpaiyMpoBo4YHoro obpasua, T;

C — MaccoBast KOHLEHTPALMS IIPUMECH, onpeaeicHHas o rpaduxy, %;

m — Macca HaBeCKH OJIOBA, T.

3.3.2. ADCONIOTHBIE PACXOXIEHUS PE3VILTATOB IMMapalJIeJIibHbIX ONPEACACHHUUN TIPU JNOBEPUTE/IbHOU
BeposATHOCTA P = 0,95 He NoJIXHb! NPEBBLIATL 3HAYCHMUM, YKA3aHHBIX B Tad. 3.

Tadonuua 3
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MaccoBast 1oJis olpeaAcisieMON ADCONIKOTHOE AOITYCKaeMoe
npuMecu, % pacxoxneHue, %
Or 2.107° 1o 4.107° 0,0000012
Cp. 4-107°% » 8.107° 0.000003
> 8107° » 2.107° 0.,000005
> 21077 » 4.107° 0,00001
> 41077 » 71077 6.0000?
> 7-107° » 1.107% 0,00003

4. OIIPEAEIEHUE COAEPXAHUA AJTIOMUHUA

41. IloarortoBkKka K aHalulu3iy

4.1.1. s nMpuUroToBjIeHUsI rpalyMpoOBOYHbBIX 00Pa3lOB UCIIOAB3YVIOT META/LIMYECCKOE OJIOBO, CIIEKT-
PAJIBHO-YUCTOE TI0 AMIOMHMHHUIO. HaBecky osioBa IOMENIAIOT B KBAPHEBYIO YAlUKY M pacTBOPSIOT B
[IEperHaHHOW KOHUEHTPUPOBAHHOM a30THOHM KHCJIOTE IpU IlepeMelliMBaHUU CTEKJISHHOH ITaJIOUKON.
[locie pacTBOpEeHHMsI HABECKHM IOJYYUBIUYIOCS KAlHeoOpa3HyIO0 MAacCy METAOJIOBAHHOM KMCJOTBI BbIIIAPU-
BAlOT I10J, UH(MpPAKpACHOM JIAMITOK JC ModydyeHUst cyxoro ocratka. Cyxol octatok B TedeHue 40 MHH
npokavBarT B Mydeae npd 800 °C. [lomyuyupiivecsi okKucibl 0/10Ba IEPEHOCST B aAraToBYIO CTYIIKY,
pPACTUPAIOT, 4 3aTeM CChINAKT B CTEKJIAHHBLIE O1OKchl. Hameckut okucu osiora o 10,0 r moMmeluawoT B
KBaplieBble Yauiku, BBoasaT 1o 1,0; 2,5; 5,0 u 15,0 cm? crannaprtHoro pacrsopa b anmoMuHus, TIHATEIbHO
[IEpeMELINBAIOT Y BRITIAPUBAIOT IO MH(PPAKPACHOM JIaMITOH /10 ITOJYYeHUsI cyxoro octatka. CyXoi 0CcTtaTok
B TedyeHHe 40 MuH npoxanuparoT B Mydesie npu 800 °C. [lonyyeHHbIe 3TAIOHBI MIEPEHOCSIT B araToOBYIO
CTYIIKY, pacTupaioT B TedeHue 30—40 MHUH, 3aTeM CChIMAIOT B CTEKJISIHHbBIC OIOKCHI [UISI XpaHeHUs].

4.1.2. {loaroroska npoObLl: U3 cpeaHer Ipolsl OTOWPAOT B BUAE CTPYAKKM W3 TOHKUX IJIACTUH JIBE
HaBeCcKM Maccol no 1 r. HaBecku pacTBOpsIIOT B KBapleBbIX 4Yailikax BMecTUMocThio 100—150 cm’® B
NEPETHAHHON KOHIUEHTPUPOBAHHOM a30THOM KucioTe. KaiueoOpasHyio Maccy METAONOBIHHOM KHCIOTHI
BBINIAPUBAIOT ITOJ WHMpaKpacHOM JaMItof [0 Hoaydyedust cyxoro ocrarka. Ocrtatok B TteyeHue 20 MuH
npokamBaloT B Mydene npu 800 °C. IlonyuyuBIIMICSI OKMCHBIM MOPOIIOK pacTUPAIOT B araTOBOU CTYIIKE.

42. IlpoBepgcHUe aHanuza

4.2.1. Hapecky rpanyMpoBO4YHOro oopasua wiv aHanysupyemoi npoost Maccoi 0,03 r nmomelaior B
KpaTep CIeKTpajbHO-YUCTOI'O YIOJIBHOTO JEKTpOAA IHAMETPOM 3 MM M nyouHO#i 2 MM. McrouHuKoM
BO30YXIECHNUA ABJACTCHA Oyra IOCTosiHHoro toka HarnpspkeHweM 200—400 B v ciwtoit Toka 8 A. DieKTpo/
C HABECKOM NpoOkl MIU TIPALYHMPOBOYHOIo o0pasila CAYXKHUT aHOAOM, a CHEeKTPaJIbHO-YUCTBHIHA YTOJb,
3aTOYCHHBIW Ha KOHYC ¢ TUIOIAanKon guamerpom 1,5—2 MM, — KaToOaOM.

[lpu dororpadpupoBaHuU CIIEKTPOB B KACCETy ciieKTporpada MmoMeiaroT (POoTOINIACTUHKY TvMa .
iupuna wenu criekrporpadga 0,012 mM. MeXxsneKTpoaHbIil MPOMEXYTOK,PaBHbIA 2,5 MM, IpU FOPEHUHA
nyru (0 MEpE CropaHusl 3JEKTPOAOB) KOPPEKTUPYIOT MO IMpOoeKIUU HA auadparme. llpensBapurelbHbIA
O0XHUI, HEOOXOAUMBIH JUIS1 BBITOPAHUSI OCHOBHOM Macchl 0J1oBa, paBeH 40 ¢, pabouas akcio3uuus — 60 c.

CrHiexTphl aHAIM3UPYEMBIX ITPO0 U IpalyUpPOBOYHBIX 00pa3iloB NOKHBI ObITH CHSTEL HA OTHOM U TOM
Xe ¢otoractudke. [Ust Kaxaoro rpaayMpoBoYyHOro obpasna noay4aloT He MEHEE TPEX CIIEKTPOTPaAMM,
JUIt TIPOOBI — YeTbIpe CHEKTPOTPAMMEI (IO ABE OT KAXIOTO Pa3IOXECHMS).

IposipieHue U pukcupoBanue nposoast no 'OCT 10691.0 — 'OCT 10691 .4.
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4.3. O6paboTKa pe3yIAbLTATORB

4.3.1. B mnojy4qeHHBIX clIeKTporpammax ¢oroMerpupylor JuMHUI0O anioMUHUA 309,2 HM U JIMHUIO
ojioga 322,3 HM. BBIYKCISIIOT pasHOCTh NOYEPHEHUH AS = Sy —Sg, U HaXOIIT AS,.

['panyunpoBoulibie rpapuku cTposT B KoopauHaTax AS. —lg C, rae C — KOHIEHTpauust ATIOMUHUS
B IpalyupoBouYHbIX oOpa3uax. [1o BenuyuHe AS npoObl MO TPAAYUPOBOYHOMY IpadUKy OIIPEHCISIIOT
KOHIIEHTPALYIO IPUMECH B ITpode.

4.3.2. AOCOMIOTHBIE JOITYCKAEMBbIE PACXOXIACHUSI Pe3y.bTaTOB MApAJLICIbHBIX OIPEACHCHUN [IPH
noBepuTeIbHOU BeposiTHOCTH P = (0,95 He moJoKHBI IpeBbIIUATh 3HAYEHUH, IPUBEACHHELIX B Ta0n. 4.

Tadbnuya 4
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ADCOIIOTHOES NOITYCKacMOC

MaccoBas 1ond amoMUuHusa. %
A HA, pacxoxaeHue, %
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Or 3.107¢ O 610~

0.0002
Cs. 61074 » i.1077 0,0003
> 1.1073 » 2107 0,0005

5. [IOJYKOJUYECTBEHHBIN CIIEKTPAJIBHBIN METOJI OIIPEAENEHUA
ATIOMUHHUSA U XEJIE3A

5.1. CyurHocTh MeETO)RA

MeTor ocHoBaH Ha doTorpadUpoBaHUN CIEKTPOB CTAHJApTHHIX 00pa3uos npennpusatus (COIL) u
npo0O, BO30YXKAAEMbIX B MCKPOBOM pa3psie ¥ BU3YaJIbHOM CPABHEHHWH ITOYEPHECHW N aHAIUTUYECKUX JTUHUNI
ONpenesieMblX JIEMEHTOB, IMOJYYEHHBIX 10 CHIEKTPOTrpaMMEe.

5.2. Annaparypa, peaKTUBbL{ U PACTBOPLL — I10 pas3ia. 2.

53. llpoBenenmne aHanuala

5.3.1. B xayecrBe CTAHIAPTHBIX 0O0pa3LOB IPEANPUSITHAS JUISE ONPEACJCHUS ATIOMHHHUS H XeJle3a
UCTIONB3VIOT 00pa3Lbl METAIMYECKOTO OJI0BA C U3BECTHBIMUA MAacCCOBBLIMM NOJSIMHU amtoMUHMA 3-10—% % un
xenes3a 1-10—% %.

CraHgapTHbIe 0Opasibl MPEANIPUATHUS TIPUIOTABAMBAIOT B BHIAE CTEPXKHEW AAAMETPOM 7—8 MM H
pjHou 7080 MM myreM pasINMBKHU OJIOBA B U3JTOXHULY.

5.3.2. Ilepea cbeMKoM TOPLbl AaHATU3UPYEMBIX M CTAHAAPTHLIX 00pA3LI0B 34TAYMBAKOT HA IJIOCKOCTh.

HMcTOUYHHKOM BO3OYXIEHUN ABISICTCS Ayra nepeMeHHoro ToKka cwiont 3—3,5 A.

5.3.3. CheMKy npo6 M CTaHNApPTHBLIX 00pa3noB HOpoBomiAT Ha criekrporpade. Ilpomexyrounas
avadparmMa ¥ HIHpUHAa DISM [10A0MparoTcs ONMTUMAIBHBIMU OT TUIIA ITPHOOpa Y IUTACTUHOK. DKCTIO3ULMS —
He MeHee 20 c.

5.3.4. B Kaccery cnekrporpada B JUIMHHOBOJHOBYIO YACTh CIIEKTPa ITOMELIAIOT ITIACTMHKY THUIIA
CJ1-2.

JL1st craHpapTHOro oopasiia CHUMAIOT He MeHee IBYX CHEeKTpOorpaMm, VIS KaXIod NpoObl — He MEeHee
TpeX.

5.3.5. Ilony4yeHHYIO QOTOMIIACTUHKY CO CIIEKTpOrpaMMaMH YCTaHABAMBAIOT Ha CIIEKTPOIIPOCKTOD U
BM3YaJIbHO CPaBHMBAIOT NNOYECPHEHUS AHAIUMTHYECKUX JIMHMA aTIOMUHMS U XKeJle3a B CTAHAapTHOM obpa3ie
NpENTPUATHS U B TIpodax.

PekoMeHayeMble aHaTUTHYecKHe JIMHUU: Fe — 358,1 um; Al — 396,1 um.

Paznen 5. (Beeaen ponmosaureanHo, Yzm. Ne 3).
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