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Aluminium casting and wrought alloys
Methods for determination of chromium

OKCTY 1709

Cpok pecreus ¢ 01.07.91
10 01.07.96

Hacrosuiuii ctTaHaapTt ycTaHaB/JUMBaeT TUTPUMETPHUCCKHH ([IPH Mac-
coBoi jgosae xpoma ot 0,1 10 1,0%), doromeTpHueckue (mpH Macco-
BOH noJe xpoma coorBerctBeHHo ot 0,05 10 1,0% unot 0,001 50 0,15%),
aTOMHO-a6copOuHonnbiil (11pu MaccoBoi goJse xpoma ot 0,01 xo 1,0%)
METOABI ONPeIeJCIHST APpOMa

i. ObIUIUE TPEBOBAHHUA

1.1. Obmne Tpedosanns L vetroaam anaausza—no 'OCT 25086 c
NONOJHEHHEe M

| 1.1. 3a pe3\.bTaT aHATIH3a NPUHUMAKOT CcpefHee apudMerudec-
KO€ Pe3yJabTATOB JAB\ X ONPEICJCHHM.

2 TUTPUMETPUYECKHUHU METOH OINPEAEJIEHHUSA XPOMA

2] CymwHOCTBL MeTOJa

Metoa oCcHOBAH Ha pacTtBOPeHUM NpoObl B CMECH CEPHOH M a30T-
HOM HJIH B CMecH OPTOMPOCPOPHOH, a30THOM H CEPHOH KHCJOT, OKHC-
JEHHH XpOoMa 10 WIEeCTHBAJIEHTHOTO HAJCEPHOKHCJIKM aMMOHHEM B NIPH-
CYTCTBUHK KaTaJjdu3zaTopa — a30THOKHCAOTO cepedpa ¥ TUTPOBAHHM XPO-
MOBOH KHCJOTBHI PacTBOPOM cCyJib(aTa 3aKHCHOTO KeJje3a B MPHCYTCT-
BUH (PEHnIaHTPAHILIOBOH KHCJIOTH HJAH JU(MPEHUJTAMUHA B KayecTBE
HHJAUKATOPE.

22. Anmapairypa, pDeaKTHUBbl U pPacTBODPH

Ixad cvIUHUALHBIA ¢ TEPMOPETYIATOPOM.

Usnavre odmumaibHoe [lepeneyaTka BoOCHpemeHa

w
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Kucisiora cepras mo 'OCT 4204, naotHoctbio 1,84 r/cM® U pacTsop
1:1.

Kuciiora asothHas no ['OCT 4461, naotaHocthio 1,35—1,40 r/cm?

Kucanora oprogocpopuas no 'OCT 6552, naorHocteio 1,70 rfcm:.

Cmech kycaor A: k 100 cm?® Boasl npuauBaiotT 200 cM® cepHOH KHC
JOTHl H nocJe oxJaxaeHdss — 200 cM® a30THOH KHCJOTHI, CMeCh OCTO-
POKHO NEpPeMelInBaloT.

CMmech kucaoT Bb: 500 cMm? opTodochOpHOH KHUCAOTH CMELIMBAIOT C
400 ¢Mm?® azorHo#t u 100 cM® cepHOH KHUCJAOTHI.

Maprauen cepHokHcabniii 9-Boanb o F'OCT 435.

Cepebpo azotHokucaoe o 'OCT 1277, pactBop 1 r/am?®.

Avmonn#t maaceprokucabii no I'OCT 20478, pacreop 250 r/am .

Hatpuit xaopucrhiii no F'OCT 4233, pacrBop 100 r/am>.

Kanu#i psyxpomosokucaslit o ['OCT 4220, pacrBop ¢ MOAAPHOI
koHuenrpapuen 0,025 moap/amd (0,007355r/cm® — Ty): 7,3948 1 nepe
KPUCTANNUIOBAHHOTO JABYXPOMOBOKHUCJIOTO Kajins MOMEILAT B MEPHYIO
K010y BMecTuMocThio 1000 cMm3, pacTBOPSIIOT B BOJe, AOAHBAIOT BOJOI
10 METKH ¥ INepeMeliuBaloT pacTBoOp.

s nepexkpucraanuidamud 100 r AByXpOMOBOKHUCAOTO KAJAHA PacT-
BODPAIOT B 150 ¢M® BOJABLI NPy HArPDEBAHUU JO KHIIEHHMS pacTBopa DHEP-
TUYHO pa3MelunydBas, PacTBOP BLHIJIUBAIOT TOHKOH CTPyed B papPpopoByiO
YAIUKY AJ5 TMOJAYUEHHS MEJAKHX KPHCTaAnAoB. PacTBOp OXJaxKAaloT Je-
JNSTHOM BOLO{T WM BHIIIABIIHE KPHCTAJMIBI OTMPUALTPOBLIBAIOT C OTCAChIBA
HUEM Ha BOPOHKE C MOPHUCTOH CTEeKASIHHOW MJIacCTHHKOH, cywat 2—3 d
npu temneparype (102 + 2)°C, p3MeJibUaOT H OKOHUATEJBHO BHICYUIHK-
BaloT NpH Temneparype (200 &= 5)°C B teuenue 1[0—12 y.

CoJib 3aKHCH *eJie3a H aMMOHHSA ABOHHasi cepHokucaas (colb Mo-
pa) mo TI'OCT 4208, pactBop ¢ Moaspro# kKouuenrpauueu 0,1
MoJb/am?. 40 r comm Mopa MmOMeHIardT B CT3KaH BMECTHMOCTHIO
800 c¢Mm® 1 pacrBopsior B 500 cM® Boawl, np:iiuBarwT 100 ¢cMm® pacrtsopa
CePHOH KHUCJOTHI, OXJaXKIAl0T, NMEPeBOAAT B MePHYI0 K0JA0Y BMECTUMO-
cteio 1000 cM?, 10/4MBAIOT BOAOH A0 METKH U [IePeMEIIHBAIT PAacTBOP

HJis ycTaHOBJEHUSI MAacCOBOM KOHIEeHTpauuy coju Mopa no xpomy
(1) B iBe KOHHYeckHde KOJOb BMeCTHMOCTBIO 110 250 ¢cM?® moMeulamoT Mo
10 cMm® pactBopa ABYXPOMOBOKHCAOTO KanHs, paszbasasior a0 150 cMm
BoAoH, poGamsastitor 10 cm® cepHoli kKucAOTh, 3 cM3 oOpTOPOCHOPHOH
KUCJIOTHI, nepeMewinsaioT, A00aBAAKT WIECTh Kaledb (PeHHJAAHTPaHH-
JIOBOH KHUCJIOTBHI HMJH NSTh KalejJb AUMEHUJIaMHHA M TUTPYIOT PaACTBO-
poM coyin Mopa no mepexoja MaJHHOBOU OKPAaCKH pacTBopa B 3ene-
HYIO WKW QUOJETOBOH B 3C/ACHVIO

MaccoByio KoHueHTpauuw coau Mopa no xpomy (T), r/eMm?, Bbidg(ic
JAT 110 dopmyJe

T,-V, 0,3535 (1

T= 1 ,
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[OCT 11739.21—90 C 3

rae 7, — MaccoBas KOHUEHTpauligd pacTBOpa JBYyxPOMOBOKHCJIOIO Ka-
JHSI, T/cM?3;
Vi — obbeM pacTBopa ABYXPOMOBOKHCJOTO KaJvHf, B3ATHIA IJA
TUTPOBAHHS, CM?;
V — o6beM pactBopa coan Mopa, H3pacxo10BaHHBIH HA TUTPOBa-
HUe ABYXPOMOBOKHCIOTO KaJausl, CM?,
0,3535 — KO3 DHUILHEeHT nepecueTa Macchl JIBYXPOMOBOKHCJIOTO KaJHS
Ha Maccy Xxpoma.
Harpun yraexkucass no 1 OCT 83.
Kucnora N-denunaurpanujoBas mo TY 6—09—3501, pactsop
2 v/aM3: 0,2 r PeHUTAHTPAHUAOBON KICJIOTH H 0,2 T yrJEeKHCJIOro Har-
pus pactBopsiioT B b0 cM? BOABI, NEPEBOAAT PacTBOP B MEPHYIO KO0y
BMecTUMOCThI0 100 cM®, posHBaOT BOJAOH KO METKH H I[epeMelluBaloT.
Hudennnamud nmo 'OCT 5825, pactrop D r/av’ B KOHULEHTPHPOBAH-
HOH CEPHOH K1CJOTe,
23 IlpoBepgenue ananusa
231 Hasecky npobul maccon 2 r noMeularwT B kOHUUECKYIO KOJOy
BMecTMocThIo 500 cM?, npuausalor 50 cv® cMecH KHUCJIOT A U pPacTBO-
PSIIOT NIpH yMepeHHOM HarpeBaHuu [Ipn awaause crniaBoB, comepiKa-
mux Oosiee 1% xpemHus, npodby pacipopaotr B 50 cv’ cMecu KHceaoT b.
[locne pacrBopenust npo6ul npuaupatot 200 cv’ ropsiued Bojbl, pa-
CTBOPAIOT COJIHM H OXJAaXKAAK0T pacTBOp 3artev npiiauanT 10 ecM?® pact-
BOpa A30THOKUCJOrO cepebpa M 20 ¢V PacTBOPa HAACEPHOKUCIAOro
AMMOHMS, HATPEBAIOT COAEPhHMOE kO,J10Bl A0 KHOCHUS H KHIATAT A0
[MOABJEHHUS MaJUHOBOM OKPACKH, \ha3bIBJAWIICH HA MOJHOTY OKHCJE-
HHA XxpoMa B ToMm cavuae, ecJaH aHAJIHIHDVEMBIH Cl.1aB HE COACPIKUT
MapraHel, IocJie pPacTBOPEHHUS COJEH B PacTBop A00aBJSIOT KPUCTAJ-
JUK CePHOKHUCJAOTO Maprania PacTtBop Npoio.axKaioT KUIIATHTL L0 Ipe-
KpalleHHMsl BbLIEJEeHHSI MeJKHX I[1Y3bIpbKOB 3areM JA00aBJaslOT O ¢M?®
pacTBOPa XJOPHCTOrO HATPHUS MU KUMSATAT PacTBOP A0 HCUE3HOBEHHUSA
MaJHUHOBOH OKPAacK
OxJaxKIeHHbBIH pacTBOP THTPVIOT pacTBOpov coju Mopa B NpHUCYT-
CTBUH 5—6 Kameab (GeHHNaHTPAHHUIOBOH KHCIOTH 10 H3MECHECHHUA OK-
packd pacTBopa OT MaJHHOBOH A0 3CJI€HOH HJIW B NPUCYTCTBHM 4—9
KaleJqb JH(pEeHHJaMHHA A0 H3MCHEH [ OkPackhH pacTtBopa OT (PHUOJMETO-
BOH J0O 3€JEHOH.
24. ObpaboTka pe3y.abTaToORB
241 Maccoyio noaw xpoma (X) B npoueHrax BBIYHC.ISIOT MO

dopmy.ie

T V 100
X == - 2
— (<)
rae 1 — yCTaHOBICHHAA MaccoBas wOHUEHTpauus pacteopa coaud Mo-
pa no xpoMy (tutp), r/em?,
V-—o0bem pactBopa conu Mopa, H3PACXOLOBAHHBIH HA THTPOBA-
HUEe XpOoMa, CM?;

37
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n — Macca HaBeCckKH npoowl, T.
2.4.2. PacxoxaeHusi pe3yJbTaTOB HE JOJXKHBl MpeBHILIATHL 3Haye-
HUH, IIPDUBENCHHBIX B TabJ. 1.

Tab6bauma l

| AGcoaoTHoe gomyciaemoe pacxomacHHue, %

0
MaccoBag poas xpoma, % pe3yabTaToB IapaJ-
AeAkRHLIX OHDEIIEJIEHHﬁ | pPE3yJabTAaTOB aHaAHM3a

Or 0,10 go 0,25 BKJIOU. 0,02 0,03
Ce 0,25 no 0,50 » 0,03 0,04
» 0,50 » 1,00 » 0,04 0,05

3. POTOMETPUYECKHUH METOJIL ONNPENEJEHHY XPOMA
(or 0,05 no 1,00%)

3.1. CymmHocTh MeTO/]a

MeToa oCHOBaH Ha pacTBOPEHHUHM NpoOB B CMECH OPTOMOCHOPHOH,
CePHOM U a30THOH KUCJOT, 00pPas30OBaHHUHU II0OCJAE OKHCJEHHA XpoMa [0
LIECTHBAJIEHTHOrO HAJACEPHOKHCJBIM aMMOHHEM pPO30BOrO KOMILJEKCA C
nHpeHHnKapOasuioM U MOCJAEAYIOLEM U3MEPEHHH ONTHYECKOU MJOTHO-
CTU pacTBOpa HpPH IJHHE BOJIHH 5406 HM.

3.2. Aunaparypa, PeakKTHBB H pPacTBOPH

CnextpodoToMeTp HAU (HOTOINEKTPOKOJIOPHMETD.

Kucnora oprodoctopuas no F'OCT 6552, naorHocteio 1,70 r/cM?.

Kucaora cepnasi mo 'OCT 4204, naotHocteio 1,84 r/cM® u pacTBop
1:1.

Kucaora azornas no 'OCT 4461, naorHocteio 1,35—1,40 r/cm?.

CMmechb KUcJOT, cocTosmiast u3 550 cm? Boabl, 40 cM3 cepHOH KHCJIO-
o, 40 ¢cM® oprodocdopHON KHCAOTHL H 50 CM® a30THOM KHCJOTHL.

Kucaora dpropucroogopoanas no 'OCT 10484.

Cepebpo asotHokucsoe no 'OCT 1277, pactBop 4 r/am3.

Ammonuil HancepHokucabsiii mo 'OCT 20478, pactBop 8 r/am3.

Cnupt 3THJA0BBIE pekTHhHKOBaHHbIH TexHuuecku# mo I'OCT 18300.

[,o-Hudeniikapbasug no TY 6—09—07—1672, cBeXenpHrOTOB-
JIEHHBIH cnupToBof pacrtBop 1,0 r/am®: 0,15 r audenunnkapbasuma mo-
MEeL[al0T B MEPHYVIO K0JA0y BMecTumocTbio 100 cm?, npubasasiior 15 cM?
3TUJIOBOTO CIIHPTAa H, NOAOTPEB KOJOY B ropsdyedl BOAE, OCTABJSIIOT Ha
15 muH, nocae yero AOJHBAIOT BOAOH 10 METKH H IepeMellIHBaloT.

Antomunui o F'OCT 11069 mapku A999.

Xpom Metaaaunyeckuit no 'OCT 5905 mapkia X99.

CtaHpapTHbie pacTBOPBLL XpoMa.

PactBop A: 0,5 r MeTaaJuyeckoro xpoMa IMoMeuLaT B KOHHUECKYIO
K00y BMecTUMOCTBIO 250 c¢M3 U pacTBOpsAOT NpU HarpesaHuu B 60 cMm
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DACTBOPA CEPHOH KHUCJOIBI, 11IePEeBOAAT PACTBOD B MEPHVIO KOJOV BMe-
criMocThio D00 ¢v®, noJUBaKOT BOJOH A0 METKH U NEepPeMelliHBaloT.

I cvi? paciBopa A coaepxur 0,001 r xpoMa.

PactBop b 10 ¢v? pactBopa A noveuaror B MEPHYIO KoJOV BME-
cTuviacThio 00 oM’ 10 1MBAIOT BOAOH A0 METKH [ HepeMelluBaioT.

1 ¢cv? pacisBopa b coaepanr 00,0001 r xpoma.

3. llpoBertenune anaausa

33.1. Haecky npoGut viaccoll 0,1 r nomMellaT B KOHHYECKVIO KO.T-
Oy BuyecTimocTbhio 100 ov® M pacTBOpsitoT B 20 cm? cMecH KucaoT. flo
OKOIUANUIL pacTBOpenus 1podbl 100aBasA0T 20—25 ¢M® BOALI H PHJIbT-
PVIOT PACTBOP, €CJIM OH 1€ 11Ppo3paueH, B KOHHUECKYIO KOJOYy BMECTHMO-
cThia 250 cvm? uepe3 (GUALTP CcpelHEHd NJOTHOCTH («0enas JeHTa»).
OUILTP C 0CATKOM IIPOMBIBAIOT 2—3 pasza HeOOJbW UMY NMOPUHAMH TO-
PAYCH BOAB U 010PaCHIBAIOT, €CJI1 MacCcoRayd AOJASA KPEeMHUA B aHaIH-
3HDY VIOV CHJdaBe He nipeBbigaer 1Y.

332 Ilpn maccoBoil goJe KpeMHHUs cBbillle 1Y% ¢GHABTD ¢ 0CaAKOM
IO\I€LIAI0T B IVIATHHORBIH THIeJb, BBICYLUHBAIOT, 030JsI0T, HE AOMNY-
CKast BOCIJIAMEHEHHs!, N NPOKaJuBawT npu temneparype 500—600°C
B TeueHHe 2—3 MHUH. [locae oxjaxaeHust 8 TUreap A00aBAAT YEThIPE
KallTH CEePHOH KIHCJAOTH, O ¢M’ (PTOPHCTOBOLOPOAHOH KHCJIOTBI H [0
kdll.ISM a30THVIO KHCJOTY A0 IOJYYeHHsI NPOo3pauyHoro pacrBopa. Pe
CTBOP BBIMAPUBAIOT JOCYXA H MPHJAMBAIOT K CYXOMY OCTAaTKy B THILJE
2—3 ¢cv® BoAW M 2—3 cMm® pacTtBopa cephoi kucaorhl. IIpw nHeobxo-
JIUMOCTE PacrBop GUABTPVIOT UYepe3 MaAJNEHbKUH [JOTHBIH PUABTD

{«CHHSS JdeliTa») W NPHCOEIHHSIOT K OCHOBHOMY (DHJABTpATV B KOHHUE-
CLOIT KoJibOe.

33.3. K ¢uabrpary nobaBasiioT O CM? pacTBopa a30THOKHCJIOIO
cepedpa, o cM3 pacTBOpa HAACEPHOKHCJAOrO aMMOHHHA, HarpeBalwT pa-
CTBOP M KHIINTAT B Teuemie | MuH. OXJa)XACHHBIH PacTBOP MEPEBO-

AAT B MEpHVIO Kouaby BMectumocThio 100 cM?®, poauBarT BOJAOH A0
METKH U IlepeMelIuBalor.

3.3.4. AnukBOTHYIO yacTh pactBopa 10 cm?® nomMeuiarwT B MEPHYIO
K010y BMecTiMoCThI0 100 cM3, poauBaior BoaoH go H0—60 cM3, npu-

auaorT 10 cvid3 pacrtBopa audenunkapbaznaa, AOJHBAIOT BOAOH A0
METKH H TePEeMEUIHBAIOT PACTBOP.

3.3.5. OnrHyeckyw IJIOTHOCTb pacTBopa u3MepswoT uepes 15—20
MHH B KIOBe€Te ¢ TOJUHOU chaod 20 MM IIpH MACCOBOM foJie XpoMma oOT
0,05 1o 0,0% u 10 MM npu MaccoBoH joJe xpoma ceheiiue 0,09 npu

Asriine BOJIHBL 546 M. PacTBopoM cpaBHEHHsI CJAyXKHUT pacTBOp KOHT-
POJIBHOTO OIBITA.

3.3.6. PactBop KOHTPOJBHOro onbita rotoBsr 1o nm. 3.3.1, 3.3.3,
3.3.4, HCnosb3yst BMecTo HaBeckd 1poDbl HaBecKy aJiloMHHHA. Mac-

COBYIO HOJIXO XpPOMa PACCUUTHIBAIOT MO TPAAYUPOBOUHOMY TI'padHKYV.
3 3.7 Iloctpoenue epadyuposounsiy epapukos

t 3ak. 1359 %Q
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337.1. Ilpu maccosoit goae xpoMa ot 0,05 go 0,5 % B cemp KOHH-
yeckux Koabd BMecTHMoCThIO o 100 cM3 noMewmiaroT HaBeCKH aJIOMHU-
HUa Mmaccon 0,1 T U pacTBOPAIOT B 20 ¢M? CMeCH KHUCJOT. B uiecTs U3
nux ormepsior 0,0;1,0; 2,0; 3,0; 4,0; 5,0 ¢cm3 cTangapTHOro pacTBOPA
', uto coorBeTcrByeT (,00005; 0,0001; 0,0002; 0,0003; 0,0004; 0,000 r
ApoMa.

3.3.7.2. Ilpu maccoBo# goae xpoma or 0,5 no 1,0% B ceMb KOHH-
yeckux KoJa6 BMmecTHMOcCThi0O no 100 ¢M3 momemiaroT HaBEeCKH aJIOMMU-
HUst maccod 0,1 r ¥ pacTBOPAIOT B 25 cM?® cMecH KHCJOT. B 1iectr H3
Hux orMmepstor 5,0; 6,0; 7,0; 8,0; 9,0; 10,0 cM3 crangapTHOro pacraopa
b, uto coorBercTByer 0,0005; 0,0006; 0,0007; 0,0008; 0,0009; 0,001 r
XpomMa.

3.3.7.3. B koabnl pobamasior 20—25 cm?® Boabl, & cM® pacrtsBopa
A20THOKHcJo0ro cepebpa, 5 cM® pacTBopa HAACEPHOKHUCJIOTO AMMOHHS
U npojaoJxatot o nim. 3.3.3, 3.3.4, 3.3.9.

PactBop B koJa0e, HE coaepXKalHd XpPoMa, B KaxKJAOM CJaydae CJiy-
JKHT pPacTBOPOM KOHTPOJBHOTO ONBLITA MPH NMOCTPOEHHH T'PaqyUpPOBOU-
HBIX TPaUKOB.

[lo mosyyeHHBIM 3HAUYEHHSIM ONTHUECKOH IJOTHOCTH pPacTBOPOB H
COOTBETCTBYIOIIUM HM MaccaM XpoMa CTPOST rpajiyHupOBOUHBIE TIpa-
(OHUKH.

34. O6paboTKa pe3yJbTaTOBRB

3.4.1. MaccoBy1o noJto xpoMma (X;) B IpOLUEHTaX BBHIUUCJAAT 1O (hop-
MYyJIe

X,=-— .100

- - 100, (3)
rje m -—Macca XpoMa B aJUHKBOTHOH UYacCTH pacTBOpa, HaHJeHHAas Mo
rpajyHpOBOYHOMY I'pauKy, T;
M, — Macca HaBecKH NpoObl B aJUKBOTHOHM 4acTHd pacTBopa, T.
3.4.2. PacxoxaeHHs1 pe3yJbTaTOB He AOJKHBLI IIPeBHLIIIATL 3Haye-

HHH, YKa3aHHBbIX B Taba. 2.

Tabaouira 2

AbGconwTHOe ROMyChaeMoe pacxoxacsHe, %

—— bl

Macconast o 19 xpova, pPelyabTATOB napar

1€ IbHBIX Onpenesenuy| PC3YTBTATOB AHATHIE

il

Or 0,050 no 0,100 BkaroH 0,000 3,010
Cs 0,100 » 0,250 » 0 020 0,025
» 025 » 050 » 003 0,04
» 0,50 » 0,75 » 0,01 0,05
» 0,75 » 1,00 » 0,06 0,08
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4. POTOMETPHYECKHHN METOJd ONMPEAEJEHHUHIA XPOMA
(or 0,001 no 0,15%)

4.1. CymHOCTL MeTO/1a
MeTos ocHOBaH Ha pacTBOPeHHHU Npolbl B PacTBOPEe THAPOOKHCH

HaTpHs, o0pa30Bak UH MocJe HEHTpaJu3alHH pacTBOpPa CEPHOH KHCJO-
TOH U OKHCJEHHSA XpoMa [0 LIECTHBAJEHTHOIO MapraHUOBOKHC/LIM Ka-
THeM pPO30BOro KOMILIeKca ¢ AH(QeHHAKapO0asHJoM H TOCJAEeAYOUEM
H3MEPEHHH ONTHUECKOH IIJIOTHOCTH pacTBOpa NMPU JJAHWHE BOJHB 040 HM.

42, Annaparypa, peakKTHBB U pacTBOpH

CnexrpodboroMerp UId POTOIICKTPOKOAOPUMETP.

Harpusi rugpookuchk nno I'OCT 4328, pacrBop 6 MoJib/aM®.

Kucaora cepHnasi no 'OCT 4204, naotHocrtsio 1,84 r/cM® U pactBop
1:1.

Kucsnora oprodochopunass no 'OCT 6552, naorHocteio 1,70 r/CM”.

Kucnora ¢propucroBogopoiHas no N'OCT 10484.

Kucsaora asotHas no I'OCT 4461, nnotHocThio 1,356—1,40 r/cm®.

Kanuii mapranuoBokucawii no 'OCT 20490, pacreop 10 r/am°.

Coupr 3THNOBBIH pekTHUKOBaHHHHA TexHuuyeckuit mo I'OCT 18300.

1,5-1udenunkapbasug no TY 6—09—07—1672, pactBop 1 r/am3
cBexenpurorosjeHubld: 0,1 r audenunxkapbdasuna nomellaloT B MEp-
Hyl0 Koa0y BMecTtuMocThio 100 cm?3, npuauBawT 15 ¢M® 3THJI0BOrO
CIIMpTAa H, [I0JOTPEB B ropsiuell BojJe, OCTABJSIIOT Ha 15 MHUH, IOCJe Ye-
TO pacTBOp AOJHUBAIOT BOAOH J0 METKH H II€PEMELIHBAIOT,

Amomuuni no TOCT 11069 mapku A999.

Xpom meradaauueckuit no FOCT 5905 mapku X99.

CTaHaapTHLIE PACTBODPH XpoOMa.

Pacrsop A: 0,5 r MeTaJ/JIHUYECKOro XpoMa IIOMEILal0T B KOHHYECKYIO
KoJa10y BMeCTHMOCTBIO 200 ¢M® M pacTBOPSIOT NpU HarpeBanuu B 60 cm3
pacTBOpa CEePHOH KHCJOTBHI, NEPEBOAAT PACTBOP B MEPHYIO K0JIOy BMe-
cTHMOCTbI0O 500 cM®, AOJUBAIOT BOAOH A0 METKH U [E€PEeMEeLIHBAaIOT.

I ¢m® pacrBopa A cogepxxkut 0,001 r xpoma.

Pacreop b: 10 cM?® pacTtBopa A nomeuialoT B MepHYIO KoJa0y BMe-
crumocthio 100 ¢cM®, nomBaOT BOAOH A0 METKM H MEpeMelIdBalor.

I cm? pacrBopa b comepxur 0,0001 r xpoma.

Pacreop B: 10 c¢m3 pacreopa b nomemaior B MEpHYI0O KoJOy BMe-
ctTUMocThi0O 100 ¢M*, n0oJ/iMBalOT BOJOH A0 METKH H IepeMEeHIHBAaIoT.

I cm3 pacrBopa B coaepxur 0,00001 r xpoMma.

13. [lpoBenedHHe anaJu3za

4,3.1. HaBecky npo6nl Maccoll 1 r noMeunlaroT B KOHHYECKYIO KOJOy
BMeCTHMOCTbIO 2090 cM’, npuausatoT 20 cm® rHAPOKCHAA HATPHS H Pa-
CTBOPSAIOT CHauaJsa NMpPpH KOMHATHOH TeMIlepaTtype, a 3aTeM IPH Harpe-

BAHUH.
[lo pactBopenun npo6ul npuausator 20 cM? pacTBopa CEePHOH KHC-
jJoTbl H 1 cM2 opTodocdhopHoit kKucaoTel. OOGMBIBAIOT CTEHKH KOJOK BO-
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LOH 1 (DHJABLTPYIOT PACTBOP, €CJili OH He npo3payeH, B KOHHYECKYIO KO.!
6v BMecTuMocTblo 250 cM?® yepe3 PpUABTD cpeaHel NAOTHOCTH («Oe.1as
neHTta»). QUABTP C OCAAKOM IIPOMBIBAIOT 2-—3 pasa HeOOJbLIUMHU IO~
IIsIVIH ropsideld BOABl U oTOpachIBAIOT, €CJIH MaccoBas AOJSI KPEMHHS B
AHAJIU3NPYEMOM clljaBe He npeBbiiiaer 1Y%.

4+.3.2. [Ipn Maccosoit gose kpeMmHusi csoeiwe 1% rpuabTp ¢ ocaza-
K0V TIOMEeIaioT B NMJAATHHOBBLIH THWredb, BHICYLIMBAIOT, O30J50T, HE I0-
MycKasi BOCIJIaMeHeHHUs, U IPOKaJHBAaT Npu temuepatype 500—600°C
B Teyenue 2—3 MuH. [locae oxmaxiaeHuss B THreJah A00aBJSIOT YEThIPE
KalJju CEePHOH KHCJOTH, & ¢M? (PTOPHCTOBOLOPOAHOU KHCJAOTHI H IIC
KalJsAM a30THYIO KHCJOTY A0 IOJY4YeHHs Npo3payHoro pacrBopa. [la-
Jlee pacTBOp EBINAPHUBAIOT AOCYXa M K CYXOMY OCTATKY B THUIJAE I[IpU-
JanBawT 2—3 cM3® BoAabl U 2—3 cM® pacTBopa cepHOH KHcaoThl. [Ipe
HeOOXOAHMOCTH pPacCTBOP (QHUABTPYIOT H NPHCOCAHHAIOT K OCHOBHOMY
OHJALTPATY.

OuabTpaT BMECTE C INPOMBIBHBIMH BOJAdMH II€PEHOCAT B MEPHYVIC
x0J0y BMectuMocTbio 100 cM?®, noJHBaOT BOAOM A0 METKH U Iepe-
MelllHBAIOT.

4.3.3. B mepuyo koaby BMecTuMOcThbio 100 cM3 orbupaior ajauk-
BOTHYIO 4acCThb pacTBOpa coryacHo Tabu. 3, npu HEOOXOAUMOCTH pas-
asasor go 50 cm® Bomo#, HarpeBalOT U NPpUDOABJASIOT 10 Kamjasm pa-
CTBOP MAapPraHHOBOKHUCJAOIO Kaaud A0 YCTOHUYHBOU PO30OBOH OKPACKH.
KUOATAT PACTBOP O MHUH, OXJ4KAAIOT JO0 KOMHATHOH TeMOepaTyphl, J0-

baBasl0T 10 cm® pacrtBopa audenHakapbasuga, LOJHBAOT BOJAOH IC
METKH U IEePEMEIIUBAIOT

Tadbaunpga 3

OoTem LTHkpoton | Yaccd miBecky TIPODE
Maceos ta go1s xpomi, 9, TACIH P IBOpP Y (M3 | B d THKBOIHOH 4 iC i
P 1C iBOD
Or 0,001 1o 0,01 BkJIOU 50 5]
Cz 0,01 » 0,15 » 5 0,05

1 3.4. OnTHuecKyK) MJOTHOCTH PAaCTBOPa U3MEPSIOT uepe3 lo MUK
JiDU IJIMHE BOJIHBI 040 HM B KloBere ¢ ToJIMHOH cjaosi 50 mMM. Pactro-
DOM CPaBHEHHUSA CJYKHUT PacTBOP KOHTPOJLHOrO QIbITA.

4.3.5. PacTtBOop KOHTDPOJIbLHOrO onblTa roroBatr no nn 4 3.1, 4 3.3,
HCIIOJb3YSA BMECTO HABECKHU IIPOOBI HABECKY AJIOMHUHMUS.

MaccoByo J0J10 XpoMa pacCUHTBIBAIOT [0 FpagyHPOBOUHOMY Tpa-
OIKY.

43 0. [locrpoenue epadyuposourely epahukos

1 3.6.1. Ilpu maccosoin moae xpoma ot 0,001 mo 0,01Y% B mects
{OHHYECKHX KOJO BMECTUMOCThIO Mo 200 ¢cM? noMemalT HaBecKH a.1io-
MUHHA Maccod 1 r 1 pactBopswT B 20 cM3 pacTBopa ruapokc.iga Hat-
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pud. 3areMm B naATb koAb ormepswor 1,0; 3,0; 3.0; 7,0; 10.0 cm3 craH-
aaptHoro pactBopa B, uro cootBercrByer 0,00001; 0,00003; 0,00005;
(0,00007; 0,0001 r xpoma.

4.3.0.2. IIpu maccosor goae xpoma csoilue 0,01 10 0,15% B neBATH
ROHHYECKHX KOJO BMECTHMOCTbIO 0o 200 cM?® noMeuiaroT HaBECKH aJalo-
MHHHA Maccou | r u pacrBopdwT B 20 ¢M3 pacTBOpa THAPOKCILA HAT-
pusi. 3ateM B BoceMb kKouab orMepsitor 1,0; 3,0; 5,0, 7,0; 9,0; 11,0; 13,0;
15,0 cM? cranpaprHoro pacteopa b, yro coorBerctyer 0,0001; 0,0003;
0,0005; 0,0007; 0,0009; 0,0011; 0,0013; 0,0015 r xpoma.

4.3.6.3. B xoa0bl npuausawrt nmo 20 cM?® pacTBoOpa CepPHOM KHUCAOTHI
i nponoJizkaroT no nmn. 4.3.2; 4.3.3. PacTtBop, HE coldepKaALHH XpOoMa,
CAYXKHT B KaXKAOM CJyyae pacTBOPOM KOHTPOJLHOTO ONLITA IIPH TMO-
CTPOEHIH rpalyUPOBOUYHBIX I'PAPHKOB.

[Io nonydyeHHHIM 3HAYEHHAM OITHYECKOH MJIOTHOCTH DACTBOPOB H
COOTBETCTBYWIIHM HM MAaccaM XpoMa CTPOAT TpaayHPOBOUYHBHIE rpa-
PHUKH.

44. O6paboTKa pe3yJabTaTOB

4.4.1. MaccoByw pgoarn xpoMa (X.) B NPOUEHTAX BBIYUCIAAKT IO

popmylie
X,= — - 100, (4)

rae m — Macca XpoMa B aJHKBOTHOH YacTH pacTBopa, HauJAeHHAs MO
rpaayilpoBOYHOMY I'DapUKy, T;
Ny — Macca HaBeCKH NPoObl B aJJUKBOTHOM uacTH pacreopa, T.
4.4.2. PacxoxaeHus pes3yabTaToB He J0.1AHbl NPEBLINATH 3Haue-
HUH, NPUBEJACHHLIX B Ta0JI. 4.

Tabawunia 4

i AOGCOJI01HOC A0NY(hdOMOC pPaLXomacHHE, Y
Maccosas a0 19 xpouvd, % | neayibTaion napai-
AC IBHoIX Ompeicaenm| PE3Y Ib1410B dHa [13a

Or 0,0010 no 0,0020 Bk.JaIOU 0,0004 0.0005
Cr. 00,0020 » 00,0050 » 0,0008 0,0010

»  0,0050 » 0,0100 » 3,0010 0,0015

» 0,010 » 0,030 » 0.002 0,003

» 0,030 » 0,050 » 1,003 (0,004

» 0,050 » 0,100 » 0.006 0,008

» 0,10 » 0,15 » 0,01 0,02

0. ATOMHO-AbCOPBULUOHHDBIU METOL ONPEAEJEHUA XPOMA

o0.l. CyumiHocTh MeTO A4

MeTox OCHOBAH HA pacTBOPEHHH NMPOGH B COJAHOH KUCJIOTE B MPH-
CYTCTB ¥ HEpOKCIa BOAOPOAA M [OCJAEIVIOUIeM H3VEPEHHH aTOMHOH
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aOCopOIHH XpoMa IIpH JJHHe BOJHH 397,9 HM B BOCCTAHOBHTEJNbHOM
IJIAMEHH aleTUNEH-BO3AYX.

5.2. Annapatypa, peakTHBH H DacCTBOP b

Crnekrpodoromerp aTtoMHO-aGCOPOUHOHHBIA C HCTOUHHKOM H3Jyue-
HUS JJ51 XpoMa.

Auerunaen no TOCT 5457.

Kucaora coasinast no 'OCT 3118, naorHocthio 1,19 r/cM® 1 pacTBo-
pot 1:1, 1:99.

Kuciora aszoras mo ['OCT 4461, naortdocreio 1,35—1,40 r/cm3.

Kucaora cepuast no TOCT 4204, nnotHocThIO 1,84 r/cm3.

Kucnora ¢ropucroogoponnas no 'OCT 10484.

Bonopoaa nepokcuna no F'OCT 10929.

Huxkeas xaopuctaft no FOCT 4038, pactsop 1 r/am®.

Amomuuni no FOCT 11069 mapku A999.

PacrBop amomuansa 20 r/am3: 10 r anioMuHUA NOMEIalOT B CTAKaH
BMecTHMOCTbIO 000 cM3, gobasasior 50 cM® BoAB H HeOOJBIUHMH HOP-
nuamMy 300 cM® pacTtBopa COJSIHOH KHCJOTHL 1:1 M pacTBOpSIOT TpPH
YMEpPEHHOM HarpeBaHuu, jpobamjsids 1 c¢M3 pacTBopa XJAOPHCTOTO HH-
kKeasa. PacTBop oXJda)xkaawT A0 KOMHATHOH TeEMIepaTryphl, NEPEHOCHAT
B MEpHYIO K00y BMecTHMoOCThi0 500 cM?®, H0JHBAIOT BOLOU O METKH
U IepeMellnBaloT.

XpoM Mmertaaaudeckuih no FOCT 5905 mapku X99.

CraHgapTHble PacTBOPHl XpoMa.

PactBop A: 1 r xpoMa nmoMeu1a0T B KOHHUYECKYIO KOJIOY BMECTHMO-
cthbro 200 cwm?, mobasasitor 50 cM3 COJIFHOW KHCJAOTH H PacTBOPSIOT
pH nHarpeBaHuu. llocae nosHOro pacTEOpeHHS XpoMa pPACTBOP OXJaK-
NalOT A0 KOMHATHOH TeMiepaTyphl, IePEHOCIT B MEPHYI KO0J0y BMe-
ctuMmocThio 1000 cM?, n1oauBaOT BOAOH A0 METKH H IlepeMeIlnBaloT.

-1 cm3 pactBopa A conepxurt 0,001 r xpoma.

PactBop B: 10 c¢m3 pactBopa A nepeHocsST B MEPHYIO K00y BMe-
ctuMocThio 100 ¢cM?, noaHBaOT BOAOH A0 METKH U ME€pEeMEUIUBAIOT.

1 cm® pactBopa B comepxkur 0,0001 r xpoMma.

0.3. lIpoBegpenne ananusa

0.3.1. Hasecky npoObsl mMaccoit 0,5 r mnoMeliaroT B KOHHYECKYIO
Kosa0y BMecTHMOCThIO 250 cM?®, npunuBaroT 10 ¢cM® BoAL U 3aTeM He-
GoJblIMMHU TopuusiMu 25 ¢m3 pacrBopa coasiHo#t kucaothl (1:1). Kou-
Oy HaAaKDHIBAIOT YACOBLIM CTEKJOM, HArpesarwT O IOJHOIO pacTBope-
HUSI HABeCKH, 100aBASIOT 3—5 Kaleab NePOoKcHAa BOAOPOAA U KHIATAT
pPacTBOp B TE€YEHHE 3 MHH.

HacoBoe cTekJ0 H CTeHKH KoJ0Obl oOIiosackuBamwT Bojod. PacTsop
DXJAaXK AT 10 KOMHATHOH TeMIepaTyphbl, I€PEHOCAT B MEPHYIO KOJOY
pMecTUMocThI0 100 cM?, nosuBarwT BOAOH A0 METKH U IepPEMelIHBAIOT.

0.3.2. Ilpn MaccoBoii pose xkpemuuss MeHee 1% pacTBop, €CJH OH
He Ipo3pauyeH, QUJIBTPYIOT 4yepe3 CyXOoH (PUABTP CpPEeIHEH NJIOTHOCTH
(«Oenast jeHTa») B cTakaH, oTOpachiBasi Ie€pBble MOPUHHA (PUIAbTPATA.

0.3.3. Ilpu maccoBoii none kpeMHuss cBbilie 1Y% mnocje OKOHYaHUA
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pacTBOpeHHUs 1o 1. 5.3.1 pacTBop QHUABTPYIOT uepe3 (PHALTP cpeAHEH
JIOTHOCTH («0eJasi JeHTa») B MepHy1 kKoaby BMecTHMoCTbio 100 cm3.
OcajoK Ha (pUJAbTPe NPOMEIBAIOT 3—4 pas3a ropsAvydM PacTBOPOM COJIA-
Ho#t KdcaoTel (1:99) nmopuusimu mo 10 cm® (ocHoBHO# dHABTPAT).

DUaAbTp ¢ 0CAAKOM NMOMEIIAOT B IIJTAaTHHOBBIA THUTeJb, BHICYIIUBAIOT,
030JI51I0T, He JOIycKasi BOCIJIAMEHEHHSsI, U NPOKAJHBAIOT IIPH TeMIlepa-
Type 500—600°C B Teuenue 3 MuH Ilocae oxJakKjaeHUs] K COAEPXKHU-
MOMY THULJS A00aBJAAKT 4 Kalad CEPHOU KHUCJAOTH, 5 CM3 (PTOPHCTO-
BOAOPOJAHOM KHCJOTH U IO KAaNJSIM a30THYIO KHUCJIOTY A0 MOJYUYEHHS
npo3paydoro pacrtBopa /[lajsee pacTBOop yuapuBalOT AOCyXa, INOCJE
OXJAXKACHUS OCTATOK CMAauUBAKT 2—3 CM3 BOAB U PACTBOPAIOT B 2—
3 cM® pacTtropa codasHo# KHucJoTel (1 1) npu HarpeBaH#ui.

PacTBop npucoeauHSIOT K OCHOBHOMY (DHJIBTPATYy B MEPHOH KoJ0e
BMecTUMOCTHIO 100 ¢M°®, n0JUBalOT BOLOMW A0 METKH U [IepeMellIuBaloT.

534. B 3aBUCHMOCTH OT MaccoBOH Ao0JM Xpoma corJsacHo tala. 5
OTOHUDPAIOT aMIMKBOTHYIO YAaCThb OCHOBHOIO pacTBOpa, INEPEHOCAT B Mep-
HYI0 Koa6y BMecTumocTeio 100 cm?, nobGaBasior 5 ¢M® pactBopa coJid-
HOH KHcJoThl (1 1), moJauBawT BOAOH A0 METKH H INepeMEIIHUBaloT.

Tabauuma b

M . (OobLCM ATHKBOTLOf 1a TH Vi1cca H1BCCKH NpoOLI
accopasl 1049 XpOM1, T, pacTsopa, cM?3 B alHKBOTHOH YaCTH
pacTeopa, r

uniie— - il a—

Or 0,01 mo 0,1 BKJIIOU Bech pactsop 0.5
Cs 0,1 » 05 » 20 0,]
» 00 » 1,0 » 10 0,05

93 5. PacTtBop KOHTpPOJBHOrO OIIBITA TOTOBSAT corJacHo nm. o3 1,
0.3 2, 0.3.3, b.3 4, Ucnosb3ysl BMeCTO HaBeCKU MNPOOBI HABECKY aJIOMHU-
HHS

b3 6 [locrpoenue epadyuposodHelx epaguxKos

03 6.1. [Ipu maccosoit moae xpoma or 0,01 mo 0,19% B wects Mep-
HolX KoJ16 BMecTHMOCThIO no 100 ¢m?® npuauBarT no 20 cMm® pactBopa
aJIOMHHHSI, B NSATh U3 HUX orMmepswoor 0,5; 1,0, 2,50; 3,b; 5,0 cMm?® cran-
fapTHoro pacrtBopa b, uto coorBercTByer 0,00005; 0,00015; 0,00025;
0,00035, 0,0005 r xpoma

5362 Ilpu maccoso#t pojae xpoma cBhiie 0,1 mo 0,0 % B mects
MepHBIX KOJ6 BMecTHMOCTblo mo 100 cm3 mpuausaioT Mo & C¢M3 pacT
BOpa aJIOMWHHA, A00aBJASAIOT 10 O CM° pacTBOPA COJASHOH KHCJAOTH
(1.1), B narb u3 "ux ormepsiror 1,0; 2,0; 3,0; 4,0, 5,0 cm3 cra”ngapr-
Horo pactBopa b, uro coorBercrByer 0,0001; 0,0002; 0,0003; 0,0004;
0,0005 r xpoma

0.363 Ilpu wmaccoBoii jgone xpoma csbiie 0,5 a0 1,0% B cemb
MEPHBIX KoJ0 BMecTHMOCTbio mo 100 c¢cM3 npuaupawr 1o 2,5 cM?® pa-
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el

CTBODA 4JIOMHHIS, 110 D (M® pACTBOpA coJsHOH  KHeaoTsl (1 1), B
IecTb U3 HHX oTMepsiioT 2.5, 3,0. 3,5, 4,0, 4,5; 5,0 cm?® cTaHAapTHOrO
pactBopa b, uto coorserctByer 0,00025, 0,0003, 0,00035, 0,0004;
0,00045, 0,0005 r xpoma

537 PactBopnl B Kosbax no nin 2361,5362 u 5363 10a4BaoT
BOJOH N0 METKH U MEePeMeluBatoT

038 PactBop npodbl, pacTBOP KOHTPOJABHOO ONbiid H PJdCTBOPH
IJISE TTOCTPOEHHA TPaadyHPOBOUHLIX IpaHKOB pacHblIsiIOT B BOCCTAHO-
BUTEJLHOE MJAaMs AalleTHJeH BO3AYX H H3MepsioT aTOMHYK abcopO-
110 XpoMa IpH AJIHHE BOJHBI 3579 HM

o 1noayueHHBIM 3HAuyeHHSIM aTOMHBIX d0COpOIMH ¥ COOTBETCTBV-
IOIIIUM MM MACCOBBLIM KOHIEHTPauHsIM Xxpova CTPOAT TpalyHpOBOUHBIE
rpa UKy

MaccoBvio KoHUeNTpauulo XxpomMa B pacTBope npolul ¥ B pacTBope
KOHTPOJBHOTO OIMBbITA ONPEACJAIOT M0 FPALYHPOBOYHOMY rpad Ky

04 ObOpadborKka pe3yJabTaTOB

54 1. MaccoBvio aonw xpoma (X3)B NpollEeHTaX BBIYHCAAIOT 10

dhopmy e

}(n"“‘ ((1 Cz) V '100

n

, (9)

rie () — MaccoBasi KOHLeHTpallusi XpoMa B pacTtBope npoObl, HaH1EH-
Has 110 T'PaAvVHPOBOYHOMY I'padpuky, r/cMm?,
C, — MaccoBadg KOHUEHTpalus XpoMa B PAcTBOPE KOHTPOJBLHOTO
ONbITA, HaliAeHHas 10 TPaAyHPOBOYHOMY rpadHUKy, r/cM?,
V — obbem pacTtBOpa npobnl, cM”,
m — Macca HaBeCKH npoObl HJHM MAacCa HABECKH, COOTBETCTBYVIO-
[LeH AJIIIKBOTHOHW YacTH pacTBopa, T.
542 PacxoxKaeHHUss pe3vJabTaTOB HE AOJKHBl MPEBBIIATH 3HAYE
HHUH, npuBeIennbix B Ta0a O

Tadbnumnahb

ABCONITHOC NMONYCKAaeMOL pacxoajgenue, Y

0
Maccosass A018 xpom , %, DE3YAbTA10B HAPd T
A€ TLHEIX O pelle 1€ HHN

pe3y1bTaroB aHa 1H3a

—y

il —— FE— - byl — .

Or 0010 1o 0022 Br uod (0,003 ‘ 0,005

Ce 0,025 » 0050 » 0,005 0,008
» 0,050 » 0,100 » 0,008 0,010
» 0,100 » 0230 » 0,012 0,015
» 020 » 050 » 002 0,03
» 0,50 » 1,00 » 0,04 0,05
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UHPOPMALUHOHHDIE JAAHHDIE

1. PASPABOTAH U BHECEH MuHucrepcTBoOM aBHAUMOHHOM Npo-
moimaennocty CCCP

PASPABOTYUKH

B. . J1aBpaoB, 1-p TexH. HaVK; B. A. Momkun, Kauja. Texi. HaykK;
B. U. KauruHa, naua. xum. Hayk; I'. K. dpuaman, Kana. TeXH. Ha-
vK. M. H. Fopaosa, Kkan1. xum. Hayk; O. Jl. Ckopckas, KaHA. XuM.

nHavk, JI. H. BukcHe

2. YTBEP)XJ1EH ¥ BBEJXEH B JEUCTBUE HNocranosiaennem Fo-
cypapcrseHnoro xomurera CCCP no ynpasienyo KauecTBOM npo-
AVKe»yi ¥ craHpapram ot 28.06.90 Ne 1962

3. HepueanyHocTh NPOBEPKU — D JIeT

4. Cranpapt coor1ercreyer HCO 3978 B uactu anoMuHUEBBIX aedop-
MUEPYEMbBIX CIAABOB, CYHIHOCTA METOAA, U3IMEPEHUN ONTUYECKOU
NAOTHOCTH pacTeopa U o6padorku pesyabraroB; HCO 4193 B yacTu
aNlOMHUHYEBbIX He(OpMUPYEMBIX CMNAABOB, CYH[HOCTH MeTOAad, pact-
BGpeHHA npoObi, u3MepeHust aToMHOH adcopdumu MU 00pabdoTKH pe-

3yJbTATOB
5. BBAMEH IrOCT 11739.21-—78

6. CCbIJICYHDIE HOPMATUBHO-TEXHUYECKHE JAOKY-
MEHTDI

O6o3nagerte HTO, 1 0o sgaucnne HT 1, Ha

KOTOpPLIK A&HAa CChIILA Howmep MyHs 14 KOTOPBIT 1aHA CChlAKA HOMLD UYHKT L
t

[OCT 83—79 22 [OCT 5905—79 32, 42, 52
[OCT 435—77 22 FOCT 6552—80 22, 32,42
FOCT 1277—75 22, 32 [OCT 1045478 32,42, 52
F'OCT 311877 5 2 FOCT 10929—76 > 2
'OCT 4038—79 D 2 FTOCT 11069—74 <2, 42 52
F'OCT 4204-—77 22 32, 12, 52| TOCT 18300—87 2 12
FTOCT 4208—72 22 LOCT 2017&~ ;5 20, 32
FOCT 4220—75 272 FrOCT 20190 75 2
TOCT 4233-—77 22 FOOT 25086—87 p b
FOCT 4328—77 12 Il 6 09 3501 74+ | 22
FOCT 4461—77 22 3.2, 42,821t TV 6- 09--(7— 3242
'OCT 5457—75 32 ~ BT 2—-=%
[OCT 5825—70 22
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