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Lead for high-purity red lead production.

Method for determination of vanadium, cobalt,
manganese and chromium

OKCTY 1709

JlaTa seenenna 01.07.87

HacTodgmuit cTaHmapT YCTaHaBIMBAeT XWMHUKO-CIEKTPaJibHbIMH
MeTOJ ONnpelejieHUs BaHanus, KobanbTa, MapraHila ¥ XxpoMa B CBUHLE
IUISl TIPOM3BOJACTBA CBUHIIOBOIO CYpHMKa IMOBBILIEHHON YMUCTOTHI, UC-
MOJIb3YEMOTO B ONMTHYECKOM CTE€KJIOBAPEHMH, B IMAIa30HE MACCOBBIX
nosneii: kobanbra ot 1-10—% go 1,6 - 10—5 %; BaHamus, MapraHua u
xpoma ot 2,5 - 10—6 g0 4 - 105 % xkaxngoro.

MeTon ocHOBaH Ha OTAENIEHWM OCHOBHOI Macchl CBMHLIA B BUJE
a30THOKUCJIOTO COEAMHEHUS], OCAXKIEHUM NpUMeceit BMecTe ¢ cylbdaToM
CBUHLA M cIleKTporpadMyeckoM aHajau3e IOJy4eHHOTO KOHLEHTpAaTa B
AyTre MoCTOAHHOro ToKa Ha AndpakiimoHHoM criekrporpade tuna JPC-8.

1. OBILIUE TPEBOBAHHNA

1.1. OGmne TpeGoBanus x Meroxy ananmusa no FOCT 22306 ¢ gonos-
HEHHEM ‘

1.1.1. KoHTpoJjib MpaBMJIBHOCTH Pe3y/IbTATOB AHAJIM3a OCYILIECTBASIOT
MeToIOM 1100aBOK He pexe ONHOro pasza B Mecsll, a TakXe KaXIbli pa3
MpYU 3aMEeHE PEaKTHMBOB U PAacTBOPOB, IOCJE IUTENbHBIX NEPEPHIBOB B
paboTe U OpYrux U3MEHEHM, BIUSIOIMX HA PE3YNbTAThl aHAIU3A.

H3nanne opuunamuoe ITepeneyaTka Bocnpemena
*

© HspatenbcTBo craHmapros, 1986

© WUIIK HzparenbcTBo cTtaHgapTos, 1997

Tlepensnanue ¢ U3smeHeHUAMHU
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BeanunHy 1o6aBKU BHIOUPAIOT OJIM3KON K MACCOBOI loJie TIpUMeceit.

OnpeaeneHre MaccoBod NOMH KOMITOHEHTa B Mpobe ¢ nobaBKod U3
Tpex HaBecok. CpenHee apudmeTnyeckoe 3HaYEHHE pe3yJibTaToB Mapaj-
JieibHBIX OTIpefeNeHU IPUHUMAIOT 32 MacCOBYIO 010 JAHHOIO KOMIIO-
HEHTa B npobe ¢ gobaBkoit. HaiineHHyo BenuuHy SOOABKM HAXOOAT KaK
Pa3HOCTb MEXNY HAWICHHBIMU MAacCCOBBIMK JOJISIMUA 3TOTO KOMITOHEHTA B
npoGe ¢ no6askoit U B npobe 6e3 106aBKU.

PacxoxaeHue HauGobllero ¥ HAMMEHbLLIETO Pe3yIHTATOB Mapae/ib-
HBIX ONpefesieHUI KOMIIOHEHTa B pobe ¢ 0o06aBKOM He HOJIKHO MPEBBI-
11aTh 3HAYeHUS] d HOPMUPOBAHHOIO B METOAUKE aHAIU3A.

Pe3ynbTarel aHanu3a npo6 CYMTAIOTCS NMPABUWIbHBIMH, €CIH HalIeHHas
BeJIMYMHA 106aBKH OTJIMYAETCS OT BBEACHHOI €€ BEIMMUHEL He 6oJiee yeM
Ha 0,7 VD 7, + D%, rne Dy u D, — norryckaeMble pacXoXIeHHsl pe3y/IbTaToB

OBYX aHaJIM30B IS MpoObl ¢ 1o6aBKoi U 6e3 100aBKM COOTBETCTBEHHO.
(N3meHenHas pepakums, Mam. Ne 1).
1.2. TpeGoBannusa GezonacHoctn — no I'OCT 22518.1 ¢ aonoanennem
1.2.1. KoHUEHTpUpOBaHHUE NPUMECEN M BCE ONMEpalUy MO NPUTOTOB-
JIEHHIO 00pa3LioB CpaBHEHHS M MOATOTOBKE IPOo6 K aHAMU3Y NPOBOISAT B
OoKcax U3 OpraHM4ecKoro CTeKJa.
(N3menennas peaakums, Vism. Ne 1).

2. AIIMAPATYPA, MATEPUAJIBI 1 PEAKTHBBI

Criextporpadp mudpakumoHHbnt tana JPC-8 ¢ pewierkoit 600 wm
1200 1rrp/mMM (NepBBIit MOPSLIOK) C TPEXTMH30BOM CHCTEMOIA OCBELLIEHHST LLIEJTH,

Tpex- ¥ HeBATUCTYNEHYATHIH ocnabuTeb.

I'eHepaTop ayroBoii, MpUCIOCOOMEHHBIN IJIS TOMKUTA IYTH MOCTOSIH-
HOT0O TOKAa BBICOKOYACTOTHBIM PAa3pSIOM.

IeHepaTop OyTM MOCTOSTHHOTO TOKa, 00eCTeYMBalOlUil HATIPSIKEHUE
He MeHee 200 B u city Toka He MeHee 20 A.

MukpodoroMeTp, npegHa3HAYEHHBIH M1 U3MEpPEHUst MOYEpHEHUH
CHIEKTPASIbHBIX JAVHHUMA.

Crnextponpoekrop tuna I1C-18.

Becsl aHanmuTHYeCKUE, MO3BOISAIOLIHE BIBEIUUBATh C TOTPELIHOCTHIO
He 6osee 0,0002 r.

Jlamna uH¢pakpacHas Jo6oro TMna MoluHocTsio qo 500 Bt ¢ nabo-
paTopHbIM aBToTpatchopmaTopoM THIa [THO-250—2 wiu aHaIOTHYHEIM.

Anextporuiutka HarpeparenbHast mo FOCT 14919.

Meun MydenpHast, TO3BOJIAIOLIAsA peryIHpoBaTh TeMreparypy go 700 °C.
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CraHok s 3aToyku rpaduToBbIX 37mekTponoB tvma KII-35 win
100010 APYroro TUNa.

Bokcbl U3 oprannyeckoro crekia.

CTynku ¢ necTMKOM U3 OPraHM4ecKoro CTeKJIa.

Hox TaHTa0BbINA WM TUTAHOBBII.

IMocyna MepHas naGopartopHas crexssiHHast o TOCT 1770.

ITocyna kBapuesas.

Becbl TopcuoHHble THrma BT wiM aHalOrMYHBIE C MOrPELHOCTHIO
B3BelUMBaHUA He Goisee 0,001 r.

DJIeKTPO/bl rpaUTOBBIE 0COGOI YMCTOTHI AMAMETPOM 6 MM C pa3me-
poM Kpatepa 4 x 4 MM, NpEABAPUTEILHO OGOXXKEHHBIE B IyTe MEepeMeH-
HOrO MJIM MOCTOSTHHOro ToKa cujioi 10—12 A B teueHue 10—15 c. KoHtp-
3NEKTPONbI rPapUTOBRIE, 3aTOYEHHBIE HA YCEYEHHbIH KOHYC C TUTOLLAAKOMN
anametpoM 1,5—2,0 mMm.

BopoHka 1 nasoyxa u3s oprerexiia [uist epeHeceHMs: HABECKU B KpaTep
3JIeKTpoa.

OO6pa3upl cpaBHEHHMsI LI HOCTPOEHUs IPAdyMpOBOYHOro rpaduka,
[PUTOTOBAEHHBIE ITO MPUJIOKEHUIO.

IMopowok rpaduToBbIit 0co6oit yncrors! mo FOCT 23463.

Kucnora asothas oco6oit uncrorst no FTOCT 11125 u pacrsopst 1:2 u
I:1.

Kucnora cepnas oco6oit yncrorst mo FOCT 14262 u pacrsop 1:1.

Kwucnora ykcycnast no T'OCT 61, pacTBop ¢ MaccoBoii KOHIIEHTpaluei
30 r/mM3. ‘

Bona nuctusuiuposannas no F'OCT 6709, nonofHUTeNBHO NneperHaH-
Hasl B KBAaplLIEBOM arrapare.

QoTonnacTMHKM «criekrporpadpuyeckue» tinoB 1 u II wix TUnoB
MoC-02, NMPC-03.

Tun I 3apsixaior B Kaccery st o6nactu crekrpa 310,0—350,0 1M, U
II — st 6onee KOPOTKOBOMHOBOIM 06GMACTH. -

IposiBuTesb METON-TMAPOXMHOHOBBIA, COCTOSILIMI U3 IBYX PACTBO-
POB, KOTOPbIE MMEpe] MPOSIBICHUEM CMELINBAIOT B COOTHOLIEHUM 1:2.

Pacmeop 1I:

Boga aucTusutMpoBaHHas o [OCT 6709 oo 1 IIM3;
Kanuii yrnekucaelit no FOCT 4221 zo 60 r.
Pacmeop 2:

BoJa aucTuiutupoBaHHasa no 'OCT 6709 oo 2 J.IM3;
mertona no FOCT 25664 6r;

rugpoxuHoH o 'OCT 19627 15 r;
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HaTpuit cepHucToxucnabtit no 'OCT 195 90 r;
Kanui Gpomuctbiii no FOCT 4160 6.
Durcaxc:

HaTpHit THocyabdat kpucrauinyeckuii mo F'OCT 244 250 1;
amMMoHHUit xopuctaiit mo TOCT 3773 50T,
Boja auctTwuiMpoBaHHas no F'OCT 6709 mo 1 am°.

Paspeluaercss NpUMEHATh NPOABUTENb M (PUKCAX Opyroro cocrasa.
Bpems nposiniienyst GOTOIUIACTUHOK 5 MUH TP TEMIIEpaType NpPOsiBUTE-
s 18—20 °C.

Tunerku BMectuMocteio 1, 2, 5, 10, 20 cm3.

MpumeuaHne [Jonyckaercs npuMeHeHHe NpubopoB ¢ GoTO3NEKTPUYEC-
Kou pcrucrpauuel‘ft CIICKTpa U ApPYTUX cnex’rporpa(buqccxnx npn6opOB M YCTAHO-

BOK, OPYTHMX MaTePUAIOB M DPEaKTHBOB TpW YCIOBMM TIOJIYYEHMs TTOKasareseit
TOYHOCTH HE XyXe YCTAHORMEHHAIX HACTOALIMM CTaHIAPTOM.

(A3menennas penakuma, Uam. Ne 1).

3. NIPOBEIEHHUE AHAJIN3A

IMpo6y cBuHUA Maccol 10 r HapesaloT Kycoukamut o S0—500 mr u
TIOMELIAIOT B KOHMYECKYIO Konby BMecTuMocTbio 250—300 cm3. TTpwnn-
BaoT 20 cM3 pacTBopa yKCyCHOM KUCJIOThI, HHTEHCUBHO TEPEMELLINBAIOT,
KHCJIOTY CJIMBAIOT H 2—3 pa3a MpoMblIBAlOT BoAoi 1o 15—20 cm3. CBuHel
pacTBOPSIOT IIpM HarpeBaHUM (KBapLeBble KOJIOBI 3aKpBITHl YaCOBBIM
crexioM) B 50 cM? pactBopa asorHoit kuciaotel 1:2. IMocre nosHoro
PacTBOPEHUSI MAcChl HABECKU PacTBOP AOBOMST X0 KAMEHUA U IPUIUBAIOT
50 cM> KXuMsEed a30THOW KMCJIOTHI PABHBIMM NMOPLIMSAMM B YEThIpe NpH-
€Ma NP UHTEHCHUBHOM TIEPEMELIMBAHMM (KUCJIOTY NpPEeNBAPUTENBHO KU-
MATAT A0 yAAJIEHHSI OKKUCJIOB 430Ta).

Beinagaet ocaiok HUTpaTa CBMHLIA.

ConepxuMoe KoJibp! yrnapusawoor 10 90—80 cm3 (MeTka Ha konbe) u
OXJIAXIIOT B NMPOTOYHOM Bose B TeueHue 40—50 mun. PactBop cnusaioT
B KBapleByI0 yauiky BMecTuMocTbio 100 cM3. Ocanok ABaxXabl IpOMbIBa-
IOT a30THOH KMCJOTOH mo 15 o3, TimatenbHo nepemelubas. Ilochie
OTCTAMBAaHHUA MPOMBIBHOM pacTBOp JEKaHTUPYIOT B YalIKy ¢ OCHOBHBIM
PacTBOpOM U BBINAPHBAIOT ITOX JaMIoi no obweMa 2—3 cm3. CTeHKH
qamku obmpiBaoT 10 cM3 BoIpl, B KOTOPOil MOJHOCTHIO PACTBOPSIOT
ocafok, nobasnsior 1,0—1,5 cM3 pactBopa cepHoit kucnotbl. Cogepxu-
MOe YaliK{ BHITAPUBAIOT MO JAMIION, 3aTeM HA 3JEKTPOIUIUTKE IO
TipeKpallieHs BBUICJICHUS TIApOB CEPHUCTOrO AHTMAPUAA U NIPOKANNBAIOT
B MydenbHo# neun B TeyeHue 30 muH npu temmneparype 550 °C. Macca
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KOHLIeHTpaTa JoJxkHa ObiTh HE MeHee 200 mr. Ecin Macca KoHLeHTpaTa
MoJIy4aeTcsl MeHblire, To A00assaoT 10 200 Mr HegocTalollee KONMUYECTBO
cynbdara CBUHLIA, UCTOJIB3YEMOrO B KaU€CTBE OCHOBBI [UISI MPUTOTOBJIE-
HUst 00pa3LioB cpaBHeHUst. PaccunTbiBaoT K03 dHLUMEHT oboraleHus no
dopMmyIe

K= 103'00 ,

Tae m — Macca IMoJAyYeHHOIro KOHLIEHTpAaTa IpuMecei, Mr.
OnHOBpeMeHHO Yepe3 BECh XOI aHAJIM3a BeAyT KOHTPOJbHbIM ONbIT 115
BHECEHMS B pe3y/IbTaT aHAIM3a MMONPaBKU HA YUCTOTY PEaKTUBOB U YCIOBUH
ombiTa. st 3TOr0 B KOHHYeCKME KOJGBI BMecTMMocThio 250—300 cm3
TIPWIMBAIOT BCE PEAKTHBBI, HEOOXOAMMBIE U PACTBOPEHMS CBHHLIA, OCaX-
JIEHUSI U OTHENIEHUM ero HUTpara (Kak rnpu oboraieHUH npoosl). Conepxu-
Moe KOJIObI YIApUBAIOT, MEPETUBAIOT B KBAPLIEBYIO YallKy. CTEHKU KOJIObI
o6MbiBaoT 10 cM3 Bompl. PacTtBop ymapusaior moj jammoit go 2—3 cM3.
HobasnsioT B yaiuky 200 Mr cynbdara cBUHIIA (OCHOBA TSI TPUTOTOBJIEHUS
o6pasuos cpasHenus) u 1,0—1,5 cM? pacTBopa cepHON KHUCIOTHI.
CozepXxuMoe YalliKy BBIIIAPUBAIOT MTOJ JIAaMITON MJIM Ha 3J1€KTPOIUIUT-
K€ JI0 NpeKpalleHus] BblIeJeHUs] [1apoB CEPHUCTOrO aHTHAPHAA H MTPOKa-
JIUBAIOT B MydenbHoi neun npu teMmeparype 550 °C B Teyenue 30 MUH.
IMosryueHHbI KOHUEHTpAT NpUMeEcell MpoObl, KOHTPOJBHOINO OIbITA U
00pasLibl CPaBHEHMS CMEILMBAIOT € IPadPUTOBBIM NOPOILIKOM B COOTHOLLIEHHH
5:1, no 100 Mr moMeuUIalOT ¢ TTOMOILBIO BOPOHKM B KpaTep IMpeIBapUTESIBHO
000%CKEHHOTO IpadhUTOBOIO MEKTPOAA U YIUIOTHSIIOT ITIOYKOH M3 OPICTeKia.
Cnektpb! poTorpadupyloT yepe3 TpeXCTYNeHYaThlif OCIabUTeIb Ha CITEKTPO-
rpade TMma JAPC-8 B Ayre nocrosHHOro Toka cuwioit 15 A o asa pasa.
IJupuua wem cnektporpada 0,015 mM. Bpems akcrniosnupu 1 mud (no
BbiropaHus, rwioc 10 ¢). Kaxmyio mpoby oboraiuaior U3 Tpex HaBeCOK..
(U3menennas pepakumsa, Mam. Ne 1).

4. OBPABOTKA PE3YJIbTATOB

Ha cnexrporpaMMe ¢ noMolibio MUKpodoTOMETpa N3MEPSIOT HHTEH-
CHBHOCTb MOYEPHEHUS] AHAIMUTUYECKUX JIMHHI OMpeesieMbIX 3JIEMEHTOB
n.6mu3nexaulero ¢poHa (UIMHBI BOJHBI B HM):

BaHanuit — 318,4

KobaneT — 345,3

MapraHey — 279,4

xpoM 302,1 unu xpom 427 4.
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Mo M3MepeHHBIM MOYEPHEHUAM, MOJMb3YACh XapaKTEePUCTHYECKOMH
KpuBoit POTONNACTUHKHU, HAXOAST HHTEHCUBHOCTD IMHUM U MHTEHCHUB-
HOCTb HPOHA U CTPOSIT rPaAYMPOBOYHbIe rpadUKKU B KoopAauHaTtax g/,
IgC,
rae J — HHTEHCUBHOCTb JIHHUH C y4eTOM (oHa;

C — wMaccoBas gons npuMeceil B o6pasiiax cpaBHeHUs1, %.

Mo rpagyupoBoyHOMy rpacuKy HaxoOST MacCOBYIO [JOJIIO NIPUMECH B
KOHUeHTpare npobbl (C;) U KOHLEHTpaTe KOHTPOJbHOro omnbita (C,).

Maccosyio m0Jo npmwecu B npobe cBuHUA (C) B NpOLIEHTaX BLIYKC-
10T nno dopmyne

c-a.%

K K’
rae K, —xo3pduuueHt oboraueHust npobsi;

K, — xo3¢pduuueHT oboraleH!si KOHTPOJIBHOIO OIBITA.

3a OKOHYAaTeJIbHBIN pe3y/IbTaT aHATH3a MPUHUMAIOT cpeiHee apudme-
THYECKOE pe3yJIbTaTOB TPeX MapaUIEIbHBIX ONpeneNeH il (KaXAoe napai-
JieIbHOE Ofpe/ie/ieHHe U3 ABYX CIIEKTPOrpaMM).

3HaueHUe pe3yIbTaTOB AHAJIU3a OKPYIJISIOT U BBIPAXAIOT YUCIOM C
ABYMsI 3HaYallUMHM Liddpamu.

Jlonyckaemble pacxoXIeHHUsl pe3ylbTaToB MapajUlejIbHBbIX Onpelnelie-
HUI M Pe3ylLTaTOB NBYX AHAJIU30B TpPH JOBEPHTEJbHOM BEPOSITHOCTH

P'=0,95 He NONXHbI MPEBBILATL 3HAYEHHI, YKa3aHHBIX B TaGuUe.

JHloryckaeMble pacxXoXACHMs U1 MPOMEXYTOYHBIX MACCOBBIX AOJIEH
PacCUMTHIBAIOT METOAOM JIMHEHHOM UHTEPNOALNH.

PacxoxieHune pesynb- Pacxoxnenue
On;;lz;ed::rbm Macco"%a" aond, Ta'l‘OB)lliuapaJmcelcbl-)l(Hx peayan::m ABYX

onpeaeneHui n=3 aHaNu3o0B
Banaanit 2,5.10-6 0,9 - 10—6 1-10-6
4.10-¢ 2-10-6 2.10-¢6
8.10—¢ 3.10-6 4.10-

1-10-3 0,4.10-5 - 0,5-10-5

2.10-3 0,7-10-3 0,9 105
4.10-3 1,5-10-3 2103

Kob6ast 1-10—6 0,4.10-6 0,6 - 10—
2.10-6 0,9-10-6 1-10-¢
4.10-6 2.10-6 2.10-6
8.10—6 3.10% 5.10—6

1,6.10-5 0,7.10-3 0,9 10-5
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Ipodoaxcenue
Pacxoxaenue pesynn- PacxoxaeHnme
O"gﬁ;ﬂ:ﬁr B Maccos%aﬂ aons, TaTOB Mapa/UIe/IbHbIX pe3y/bTaToB ABYX
onpefeneHuit n=3 aHaIN30B
Mapraneu 2,5-10—6 1.10~6 2.10-6
4.10-6 2.10-% 3.10-¢
8.10-6 3.10-6 5.10-¢
1-10—5 0,4.10-5 0,6-10—5
2.10-3 0,9.10—5 1-10-3
4.10-5 2.10-5 2.10—5
Xpom 2,5-10-% 0,9-10-6 1.10-6
4.10-6 1,5.10—¢ 2-10—6
8.10-6 3.10-6 4.10-6
1-10-5 0,4.10-3 0,5-10-5
2105 0,7-10-5 0,9.10-3
4.10-5 1-10-5 2.10-5
(M3meHennas penakumns, Mam. Ne 1).
ITPHJIOXKEHHE
O6sa3zamensHoe

I[TPUT'OTOBJIEHUE OBPA3LIOB JIJIA IIOCTPOEHUS
TPAXYUPOBOYHBIX TPAOUKOB

OcCHOBOW NPUTOTOBNEHNA 06Pa3LOB VIS TMOCTPOEHHS IPAlyMPOBOYHBIX Ipa-
(HKOB CIYXXHT CEpHOKHUCIBIIA CBUHELL, TTONYYEHHBI M3 CBUHLA BHICOKOM YUCTOTHI
mapok C0000 nmm C000 o F'OCT 22861. CeHHel pacTBOPSIOT B a30THOMH KHC/I0TE
1:2 npu HarpeBaHMM (KBapLieBble K0JOBI 3aKpbIThl YacoBbIM cTekiom). [loce
TIOTHOTO pacTBOPEHMs BCEH MacChl HABECKU OCAXAAIOT CBUHELL B BUIE CEPHOKHUC-
Jioro coelMHEHUs 106aBleHNEM CEpHOR KHUCIIOTHI WM ee pacTBopa 1:1. Pactsop
C ocajxa CIMBaIOT M oTOpachiBaioT. OcafoK ABaXAbl NPOMBIBAIOT BOJION, BBICY-
LUIMBAIOT ¥ MPOKATMBAIOT B My(heNbHOH neun npu Temneparype ~550 °C B TeueHHe
40—60 mMuH.

CepHOKHCIIBIN CBUHEL XPAHAT B NTOJIM3THIEHOBOH NOCY/E C 3aBUHYNBAIOIIEH -
Csl KPBILUKOM.

CTaHAapTHBE PAacTBOPH

Cmandapmuvie pacmeoper eanadus: 0,0895 r V,05 no TY 6—09—1948—78
MOMELIAIOT B CTaKaH BMecTUMOCTbIO 100 cM3, no6asnsior 10 cM3 a30THOI KMCO-
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Thl, HarpeBaloT U no6asnsaoT 10 cM3 nepekrcn sogopona no FTOCT 10929 (nop-
uuaMK o 2—3 cM3) 10 NoNHoro pacTBoperns Macchl HaBecku. [locne oxaxne-
HHS pacTBOp KOJIMYECTBEHHO TIIEPEHOCAT B MEPHYIO KoJIGy BMECTHMOCTBIO
100 cm3, no6apnsaoT 20 cM3 a30THOM KUCNOTHI U JOBOAAT N0 METKU BOLOIA.

1 cm3 pacrBopa A comepxut 0,5 Mr BaHamus.

20 cm3 pacTBOpa A mepeHOCAT B MepHYIo Koiaby BmecTHMmocTbio 100 cm3,
no6asnsaioT 20 cM3 a30THOM KHCAOTHI Y JOBOMST 10 METKH BOLOM.

1 cM3 pactBopa B comepxur 0,1 Mr BaHamus.

10 cM3 pacTBopa A nepeHocAT B MepHylo Konby BMecTHMMOCTbIO 100 cm3,
no6aensioT 20 cM3 a30THOWH KMCIOTb U JOBOASIT A0 METKU BOMOH.

1 cm3 pactpopa B cogepxut 0,05 Mr Bananus. )

Cmandapmubie pacmeopor mapeanua: 0,050 r MeTAINYECKOro MapraHua Tio
FOCT 6008 nomewaior B crakaH BMecTUMOCTLIO 100 cM3 U pactsopsioT B 5 cm?
pactBopa a3otHoi KucioThl 1:1. Tlocne pacTBopeHHsi Bceit Macchl HaBECKM
pPacTBOp HAarpeBalOT A0 KHMIICHHUA U1l yOaNeHUS OKMCIIOB a30Ta, OXJIAXOAlOT W
KOJIMYECTBEHHO NMEPEBOMAT B MEPHYI0 KOGy BMecTHMOocThbI0 100 cM3. JoBoadar no
METKH BOAOH.

1 cm3 pacrsopa I' conepxut 0,5 Mr MapraHua.

20 cM3 pactBopa I' mepeHocsT B MepHylo Koaby BMecTMMOCThIO 100 cM3,
nobaBnsioT 5 cM3 pacTBopa a3oTHOM KHMCIOTH 1:1 M 1OBOAAT A0 METKM BONOiL.

1 cM3 pacrsopa [I conepxut 0,1 Mr MapraHua.

10 cM3 pacteopa T mepenocsT B MepHylo Konby BMecTHMOCTbio 100 cm3,
106aBnsIoT 5 cM3 pacTBopa a30THOM KMCHOTH 1:1 M AOBOAAT 0 METKH BOIOIA.

1 cM3 pacreopa E copepxut 0,05 Mr MapraHua.

Cmandapmuwe pacmeops  xpoma: 0,073]1 T XpOMOBOKMCIOTO aMMOHMs
(NH,),CrO, mo TOCT 3774 nomemaloT B CTaKaH BMECTHMOCTbio 50 cm3 M
pactBopsiior B 10—15 cm? Boxawl. TMocne pacTBopeHMsi Bceii MacChl HaBECKM
PacTBOp KOJNIUYECTBEHHO MEPEHOCAT B MEPHYIO KOJI6Y BMecTUMocTbio 100 cM3 u
JOBOJSIT 10 METKH BOLOM.

1 cm3 pacropa X coaepxwur 0,5 Mr xpoma.

20 cm? pactBopa X mepeHocsT B MepHylo Konby BMecTHMocTbio 100 cm3,
JNIOBOJSIT 1O METKHU BOIOH.

1 cM3 pacrBopa 3 cogepxur 0,1 Mr xpoma.

10 cM? pactBopa 3 mepeHOCAT B MEpHYIO KOJI6y BMecTHMOCTbio 100 cm3,
JIOBOJAT 10 METKU BOLOM.

1 cm3 pacteopa U conepxur 0,05 Mr xpoma.

Cmandapmubie pacmeops Kobassma: 9,050 r MeTannmueckoro Kobanbra no
I'OCT 123 nomeuraior B cTakaH BMeCTUMOCTHIO 100 cM3 M pacTBopsiloT npwu
HarpesaHuu B 10 cM3 pacTBopa a3oTHoil xucnotsl 1:1. TMonyyeHHbIit pacTBOp
HarpeBaloT 10 KUNEHUA Wi YAAIEHHA OKUCIIOB a30Ta, OXJIAaXAaIOT U NEPEBOIsAT
KOJIMYECTBEHHO B MEPHY10 Konby BMecTumocTtbio 100 cM3. JloBoasiT mo MeTKHM
BoJOM.

1 cM3 pactBopa K conepxwur 0,5 Mr koGanbra.

10 cm3 pacropa K nepeHocat B MepHylo konby BMecTMoOcTbio 100 cm3,
I66aBNAOT 5 cM3 pacTBOpa a30THOM KHCNIOTH 1:1, AOBOAAT KO METKM BOLOI.
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1 cM3 pactBopa JI conepxur 0,05 Mr KoGanbra.

20 cM? pactBopa Jl nepeHocaT B MepHYI0 Konby BMecTHMoOCTbIo 100 cm3,
no6aBasIOT 5 cM3 pacTBOpa a30THO# KMCIOTH 1:1, MOBOASAT A0 METKM BOMOIA.

1 cM3 pactBopa M coaepxurt 0,01 Mr ko6anbra.

PactBOpbl MOTYT XpaHWTbcH B TedyeHHe 2—3 Mec. [Ipu HeoOXxoamMocTH MX
AHAIM3UPYIOT ATOMHO-a06COPOLIMOHHBIM MJIH XHMHUYECKMM METOJaMMU.

[TpuroroBneHne obpa3lioB CpaBHEHMA: B KBapLEBYIO YalUKY MOMELIAKOT Ha-
BECKY OCHOBHI Macco#t 10 T, cMaunBaioT ee 1—2 cM3 Boabl, 106aBAAIOT pacTBOPhI
B COOTBETCTBHM C TaONMiieH, BLICYLUWBAIOT Noa MHGpaKpacHOM NaMmIioN, 3aTem
Ha 3JIEKTPOTUIMTKE M MPOKaJIMBAIOT B MydenbHON neyn npu temneparype 550 °C

B TeUeHHe | y.

MaccoBas KonunuecTBo pac-| MaccoBas nons
Homep obpa3ua | OnpenensieMbiii | KOHLEHTpalMs | TBOpa, BHOCHMOE 3NEMEHTa B
CpaBHEHUA 37IEMEHT 3/IEMEHTa B pacT- B obGpasell obpasue
Bope, Mr/cm? cpaBHeHHs, cM? | cpaBHeHus, %
1 Co 0,05 1,6 8.10—4
V, Mn, Cr 0,1 2,0 2.1073
2 Co 0,05 0,8 4.10—4
V, Mn, Cr 0,1 1,0 1-10-3
3 Co 0,05 0,4 2-10—4
V, Mn, Cr 0,1 0,5 5.10—4
4 Co 0,01 1,0 1-10—4
V, Mn, Cr 0,05 0,5 2,5.10—4
S Co 0,01 0,5 5.10-5
V, Mn, Cr 0,05 0,25 1,25 104

[MonyyeHHy10 Maccy Kaxaoro o6pasia TiaTelLHO NepeMeLMBalOT KBapLIEBbIM
MECTUKOM M XPaHAT B OIOKCAX WIM MONM3TWICHOBBIX GaHKaX ¢ 3aBUHUYMBAIOLIM-
MHCA KpBIIUKaMy.

(A3menennan penakuus, M3m. Ne 1),
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