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YK 669.71:006.354

OT HAIATENRCTEA

Choprns = lpetaee setains. AnponiHini. Metons ananems co-
BEPGEHT CTAHIAPTEL, YTECREACHHLE 2o | asryera 2004 ¢

B cTumiapThi  BHECCHE MIMCHEHHA, NPHHITEE 10 VEEIEH HOTD
CPOBL.

Tesvian wahopMaliy o BHOBL YTREPHACHHBIY 8 IIEDECROTTH H-
HEIX CTAHIAPTAY, # TREME O NPHHATEY K HEM seHeH sy myiumgy-
STOH B EREMOCHIHOM HHPOPMALHOHEOM vRazaTene « HumuonanaHne
CTHHAAPTI*_

i MK Hagarenwcroo ctannapron, 2004
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Cpynma B59
ME}I{['UE}',[I,APCTHEHHIJIH C T A H O A PT

ANTHOMMHMIA rocrt

12697.1—77
MeToas onpeteacHHa BANaTRs
Bzamen
MCT 12697 —67
B YACTH pain. 2

Methods for determination of vanadium

MEC  TTI20L10
ORCTY 1709

Nocransemwunes Focymapersesnaoro kovurery erapsaproe Cosera Muuwerpos CCOCPF or 27.0090.77 Ne 2315 para
BEETEHHA YCTAHOBIICHS OLOL.TS

OrpaHEMcHHE CPOES QeRCTEMA CHATO 00 nporokoay Mo 3—93 Mesrocy JapeTeensorn COBETE M CTARTAPTHEILNN,
meTposornn noceprigueannn (HYC 5-6—03)

HacTosmmi cTAHQAPT  YCTAHARTHEAST (HOTOMETPHYSCKHE METOIL OMPENeNeHHA BAHATHA B aTI0MHHHK

- METOO C ApHMeHcHHEes N-DerzonT- N “peniryapokcwiamMiHa (IpH Macconoil [one BaHaIHa oT
0,005 no 00T %),

= MeTod C npHseHeHHes QochopHO-BEoasLppaMoroil KHCIOTR (TIpH Maccoeoll noote savwannd ot (0,002
e (1,03 6.

(Hamenennas penaknaa, Has, Ne 1, 3),

1. OBLIIHE TPEBOBAHHA

1.1 Ofme TpefoBanid K MeTofasM aHatnkr — no FOCT 2508687, BT 5

(Hamenennan peaasnua, Ham, No 2),

1.2. st anamisa AMOoMHHNA BRCOEON THCTOTE Mapok AY95 1 AY9 mpody amoMH-
HHA HITOTONLIMT & BAde cTepa el passeponst 3 ¢« 20 - 130 MM M B BHIE CTEpRHER ©
paasepany & = G- 10 s, = 100-=130 nin.

B pepxuell wacTH cTepleMb 3aTadHBAKT M0 PAIMepy JepaaTena obpaiia (oM.
YepTes).

1.3, Macconyw D00 KOMITOHEHTOR B ATHAMMHHH ONPEIeialoT o TPEM HABsCkaM,

1.4, Onpegereuye MacCOBOH 0N KOMIIOHSHTOR B ATIOMHHHH BREICOKON YACTOTL
AOTAHO BETL BHIOTHEHO B JBYX CEPHAX I IBYX NAPATIENLEHEIX HARSCOK B K108
CEPUH. 34 peavaLTAT AHATMIA NPUHHEMAKT CpeidHee apufMeTHYSCKoe PEIVILTATOR JBYX
CEMi.

1214 (Haenennas pejasuwa, Fasw, Mo 2, 3).

1.5, JonyckaeTea npHMeHe e DIPYTOH amapaTypid, MaTepHATON H PeaKTHEDE TP
YCMOBHH MOAYUEHHA METPOUTOTHUECKHN XapakTePHCTHE, HE VCTYTIAUWIHY VEAJAHHEIM 0
COOTRSTCTHEVIOUIHY CTANIADTAX HA METORL ABANTHEL.

1.6 donyekasrca NpEMededde IpyTHX MEeTOAHK, aTTecToBdHuuy no [OCT
B.O1=HP | echiH MX METPONOTHYECKHE XAPAKTEPHCTHEN HE YCTYNAKT XAPAKTERHCTHEIM

110

150

20
METOOHEK, BEJTHME HHBIX B HACTOHIIWE CTAHMAPTE. ,11_ A
! Ha reppuropin Poconiickodt Megepaunn aeficraver FOCT P X 563 —%. -E H
Hanamme odmppiassoe NepenesaTka pocnpenieni

Hzdawwe ¢ Haveswenwmwn A 12 3 ymeepucdenuwsan ¢ womipe 87 2. wowipe {085 2., wae 10882
FHYC | —82 2 Ja, B—85)

L-1* 3
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1.7 HHCAOBOE SHAYEHHE PE3VILTATA AHLTHIE JOAHO OKAHMHEATECA LGP TOM Xe paspana, uTo i
HOPMHPVeMLI NOKA3ITETE MapOUHOND COCTAR.

LB, JLis ananuaa AmoMHH KA BRICOKOH YACTOTE! NPHME HAIOT NOCYAY 13 keapluenors cresna mo DOCT
PR M,

1.9 Mo geTede UM TAPAHTHHNOMD CPOKL TeACTEHA PeAKTHROLE TONMYCKACTCH NPOHIE0EHTL MPOBE BEY
[MOEHOCTH PEAKTHEGE MTYTEM AHATHIA CTAHIAPTHEY ODPAILONE AMIOMHIHI HE PeEe 0IHOT0 Pala B KEapTan.

13149 { Beegens nonoanHTensmno, His, Ne 3).

A, (DoTOMETPHYECKHNA METON ONPEIETEHNS BAHATHA ¢ N-Den10mn-MN = Do POk aMIEOM

MeTon ocHOBAN Ha GOPAI0NAHNH B CePHOKHCIOM PAcTRope 2,23 ok I’ OKPaILeNHore B HOeTo DL
UEET KOMIUIEKCHOMD COSTHHENHA MATHELTEHTHOTD BHAINA ¢ N-benaoin-N “peiiarnapokcHIaM HHos., DTo
COSTMHEHHE IKCTPRAHPYETCH XI0MPOpMOM NOCTe COLTAHNA KHCIOTHOCTH PacTeopa 3,5 Moo/ TiM ' 0o ConAaHoi
KHCIOTE,

BanAaume THTAHA VCTPAHAKT O003ETEHHeM (PTOPHCTOrD HATPHA.

Okpamenseil pacTriop GOTOMETPHPYIOT NPH A = 5326 1M,

(Hasmenennas peaasuma, Mam, No 1),

2. AIAPATYPA, PEAKTHELI M PACTEOPLL

MoroanexTpokonopisetp THIOE MK -56M , MK 60, KOK wim cnextpodorosmetp Tunos Cd- 16,
CD-26 Al aHaIorTHUHOND THITA,

Becwt natboparopuse no [OCT 2410488 Z-ro knacca TOUHOCTH C MOMPe MEOCTRID BIRE IHEAHHA
(), (e0HF2 1.

Kucnora cepuan no NOCT 420477, paztaraennan 111 npactoop 4 Modk/ms®,

Kucnora conapan mo FOCT 311877,

Harpua raapokcun no FOCT 432877, pacTeopel © Maccopoil noneit 5 1 20 %, Xpawar g noanaTane-
HOoBOH nocyae.

Xaopoipops (TpisCopseTan ) no FOCT 2001 5--58.

M-Denaomn-MN aheHHArHApokcHnaM e (N -pennnbeHI0rHIPOKCHMORIA KHCI0TA), PACTROR C MACCOBOE
aoaeit (4,1 % B xnopodopye.

Kool maprasmosokucaui no POCT 2049075, pacteop ¢ Macconoii qoneii 0.6 %,

Harpuit drropueritil no NOCT 446376,

Banaaua marHoKHCL,

PacTroprl BaHAIHA CTAMIAPRTHIIE,

Kucnora azotras no NOCT 446177, pasbasnenian 1:1.

Bapanui seTaviHaeckii.

Hatpuil cepriokmcneil fespouustil no NOCT 4166 76.

Pacteop A roTOBEAT cleayiomiis obpazos: 0, 1785 r nATHOKHCH Baiaiaua, NpeiBapaTenbHO BLICYILeH-
Hoit npi 230 °C 1 oxnasae ol n SECHKATOPE, PACTROPAIOT & B v’ pACTROPG MUAPOKCHIA HaTpus 30 r/am’,
JATEM PACTROP MOMKHCHANT I ou’ cepHoll ERCAoTh, patbannersHoi 1D, nepeiupmor & MepHyIO Koaoy
BMECTHMOCTLEY 00 cM®, TONHBAIOT 10 METKH BOOOH 1t nepeserimearT uan O, D000 r panaaus pacTEopamnT b
20 cw? asoTHol KucroTel, pasDasnennoid 10, [Moche pacTopedHs PACTBOP NEPEHOCAT B MEePHVID Kooy
patecTHMOCTEIO TO00 ox’, 1onupaioT poaoil 00 METKI 1 MepeMe ITHEI0T.

I cui’ pacTeopa A comepaut 0,1 Mr napaauns (Y.

Pacteop b roToBaT Cledyioums 0Dpazos: NHOSTEOH OTOMpaoT 25 oM’ pacTeopa A B MEpHYID Koaoy
EMECTHMOCTEES 300 CM’, OOOHBAKT 00 METKH BOI0H H NepeMelinnaoT. PacThop rOTOBAT Nepel yroTpes-
JIEHHEM.

I ewt’ pactnopa B comepant 0,005 sr sasanis (V).

(Hisenennan penasosa, Has Me 1, 3).

L MNPOBENEHHE AHAIIMZA

3.1 Hapecky amoMAHHg Maccodl 7 r noMelEdoT B CTAKAH BMeCcTHMOCTER 400 oy’ Wi B HHKEI2BYED
YAIIKY © KPEIUKOH sMecTHMOCTERD 230 on’, npunrpanTt 50 cM® pacTeOpa rUApooKciLIa HatpHa 200 r/am’,
HAKPRIGAIOT CTakad 4acoiuiM cTerros. [locne oxonsanus GypHOH peakuni 00MBIBAIOT CTEEIIO H CTEHKH

=1 vman 2002 r seenes v aeficroee DOCT 24 104 —201 (anecs n ganee. )

4
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CTAKAHA BOION W HAMPERAIOT 00 PACTEOPSHHMA HABECKH. K OXIa8IeHHOMY PACTRORY NPMANGAIOT 30 oa’ Boaks,
& Tes pacTeop 4 Moot/ oM’ cepHoll KMCIOTE B KOIMUECTRe , HEODXOIMMOM 171 neperoma 2 © alnsuEu B
CepHOKMCARI {27 8 cm?) B 00 HelTPAIHIALAE THIPOKCHIA HaTpHA. Pacol KHCIOTE! Ha HefiTpanHiaum o
THAPOKCIHAA HAaTPHA YCTAHARTHEAKT THTPOBEHHEM PACTROPA MHAPOKCHIA HATPHA PACTROPOM 4 MOTE/ M CEp-
HOMH KHCAOTE B MPACYTCTERH METWIOBOTO OPAHKEROTT.

CepHyio KHCIOTY cledyel NPpUOaENATE OCTOPOMHG, UTODR HIDeMAThE paidpllarHBaHHA PacTeopa.
PacTeop HArpesaT 00 PACTHOPEHHA CONel, OXIARNAI0T, NepeBOIAT B MEPHYED KOTDY BMECTHMOCTRIO 200 cw?
H PAFAATAIOT BOOOH 00 METKH,

OTHHpamnT MHNeTEoi 2550 oM’ pacTBopa B MBHCHMOCTH OT [PeInoiardesoil Maccoboit 000H BaHanms
0 O2THTELHYH BOPOHEY BMecTHMOCTEN 200 cx’, Pasbamnmor ponoi 1o 30 o, Tipunusaior 17,5 ou? ceproii
KHCROTE, patbapnedtol 11, oKHCasioT BaHanyil 10 MATHEATEHTHOrD, MpUbaniad no KanmdM pacThop
MAPTAMIOROKHCTOTO KATHA 20 VCTORYHEOH podonci oxpacki. Hepea 5 MHH B IeTHTENBHVIO BOPOHKY MpRias-
nawT [ ew® pactropa N -Oenzown-N “denparnapokcHiasuia, Jates 32 o’ coaaHoi KHeroThl. CoaaHyio
KHCAOTY J00aRAInT HeMoCcpeacTie il nepel IKCTPAKIHEH URSTHOMD KOoMITTekca. PAcToop BCTPAXHEHINT B
Tedewde | MuH | nocie pasaeneuusd dad xnopoopuiyie daty nepesolaT B CyXyio MepHyIo Koiby BMecTH-
sMOCTLED 3 o, He Qonyckas Nonazaiys poaHoi jase.

FrcTparMponanie mosTopaoT ¢ 10 ey’ xnopodiopaa, cinbag xaopodopsivio Gaiy o Ty e MepPHYIo
KOOGY. JECTPAKT B MepHoil konhe I00MBAT 00 METKH XWIOPMPOpMoM M MepeMelineaeT. B sMepiyio kondy 114
MOTYHEHHS NPOIPay Hone PACcTROPE MOKHO J00ABHTL | I CopHOKHCAORD HATPHA M BCTPAXHYTE.

Ecau p npofe Macconad D008 THTAHA OOMBLUE Maccopoil Joad mHanus o 10 pai, 9To JMeTHO No
KOPHYHE B0 okpacke XnopofopM BN JKCTRAKTOR, TO NEpel OKHCTEHHEM BAHATMA MAPFAHLEBOKHCTEM Ka-
Jies 2ofaeamoT U3 rpTopHcTOro HATRH .

OnTHIeckyio INOTHOCTL PEcTEORA HIMEPEIOT Ha (HOTONISETPOKQIONHMETPE N HA CNekTpopoToMETPE,
YUMTEIBAA, YTO MAKCHMYM CBETONOTAOUIENHA PACTHOPOL COOTRETCTEYET LNHHE BOUTHE 185 1.

PacTeopos CpapHeHHA CAVAHT XIopoipm.

OpHOBEPEMEHHO NPOROIAT KOHTPOWILHLIE OnweT. [108 37010 B Mepuyio Kondy BMecTHMOCTER 200 o’
MOMELADT pacteop 4 Modk 1a’ cepuoil KHeaoTs b konuyecrne 1a 27,8 ou’ MeHLme, yes 408 HCNETVeMOro
PACTEOPA, OCTOPOAHO WIHBAKT 3 cM* PACTROP MHAPOKCH A HATPHA 200 r/oxe, I00MB30T 00 METKH BOIOd M
nepese T, OToHpaT ATHEBOTHYIO0 4acThk PACTROPE, COOTBETCTRYIOMIYED ATHKBOTHOH 4ACTH HCNBTYEMO-
M pAcTBOPA, B ASTHTERLHYIO BOPOMKY BMeCTHMOCTEIG 2 oM’ ¥ ananini npopodar, Kak YEaIiHO BRe.

Maccy maManna QNPeIentanT 10 FPAIYHPOBCIIOMY TPROHEY, YUHTLIES OONPanky KOoHTPOABIOND
OMEITA.

(Hamenennas penaxima, Hasi. Ne 1, 3).

32 MMoctpoene rpajavyHpoBowHOoro rpadguEa

B menwrennite popoikl GMecTHMOCTEIO o 200 ov® 3 mukpofopeten npuareawT O, 1, 2, 4, 6, &,
10 cw® crapmapTioro pactoopa b, 9to cooteerereyer O: 0.00%; 0,000; 0,020 0_030; 0,0480; 4,050 smr sanagHa.

B kamayio SeanTe L HyIo Bopoiky npensaoT 17,5 o’ ceproll Koo, pashannennodt 11, pomasawT
pomoil 0o 70 ey’ | ganee aHANHA IPOBOIAT, KaK yEataHo B m 3.1

PacToopoM CpaBHerHs CTYEHT PACTEOR, B KOTOPEMA BAHATHA He Bobammncd. o noryaeHmss seage-
HHAM ONTHYECKON MIOTHOCTH PACTROPOR M HIBECTHBIM MaCCAM BAHATHA CTRPOAT MRy HPOBOY HEMH Tpadk.

(Himenennan pegakuna, Ham, Ne 3).

4. OBPABOTEKA PE3Y/ILTATOR

4.1, Maccopyio 10010 BEaHan (X'} B NPoUeTax BEMHCARIOT Mo GopMyIe

mo - L0
A= ¥, - m, - 100
[IE B — MaCCa BAHATHA, HalAeHHad No [PaIyIPoEOYHOMY TRAfHKY, MT;
V' — obuwpit obsesm pacteopa, oM
¥ — ofbes ATHKROTHOH YACTH CTRORL, CM7)
M — MACCA HABESCKH AJKIMMHMA, T.
4.2, JTonvekaeMBle packo#IeHHs PEIVIETATOR NapainelLHbIX ONpeleenii He TOmKHEL NPenLIATE:
IHAYSHHMA, YEAIAHHLIX © Tabn. |.

L-F— 1475 5
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C. 4 MOCT 12697.1-77

Tabavue I

,'J_U:IFL'I-CBI."-IL'IE pUC:l:l:IE.JI:'!IHL', !-l
“il!.'l.'(lﬂilﬂ Aa8m HIHLIOHSE, l'l\_"
CRHIAMDCTA, OTH. III:Ii.'I:Irl‘L'ILI FHARIIHMDLETH, OTH.
O OIS mo 0003 sxcnoes. k] 45
Ca. 0003 = 0,01 S 0 30

(Himenennan penakuua, Mas, Ne 1, 3).

E. PoToMeTpHaeckii METON ONPERCACHRA BANATHA ¢ HpAMenenien hochopno-soinppamosodl Kaenoms

MeTon ocuosal Ha obpAs0BAHME HKeNTOTO KOMILTEKCHOMD CoeaHHeHnd C docopHo- o agpavosn i
kKrcnoTodl, Oxpamentptil pacTeop oOToMeTPHPYIOT NMPH A = 230 5.
(Hasmenennas pepasmma, Mam, No 3],

5. AINTAPATYPA, PEAKTHEBI H PACTBOPEL

PoToanekrporonopryeTp THNOR DIK-56M, DK -60, KOK wm cnexrpodoromerp THnos Cd- 16,
Cdh-26 | aHanorHYHorD THIA,

Becw nabopatopusie o DOCT 24104 —EE 2-ro knacca TOUHOCTH C MOMPERIHOCTLD RIBR LM BAHHA
(10042 1.

Kuenora azoruas oo DOCT 446177 » pasbapnensan 1:1.

Kuenora oprooctopaan no NOCT 6332 R

Harpua rngpoxkcsn no TOCT 432877, pactoop ¢ Macconoil ooueid 25 %,

Harpuil ponwppavosokaciei no POCT [8289-T8, pacreop (0,5 sonn/am’.

Baranna maTHOKHCL.

Banannii smetaruimueckuii.

PacTroprl BaHAIHA CTANIAPTHIAR,

Pacteop A: 01785 r narMoKHCH BHATHA, OPEIRIPHTENLHO BECYINEHHOA npr 230 "C 1 oxnasaeHHoi o
AKCHEATOPE, PACTBOPAINT B cdecH 13 50 ow’ Boma 1 10 cm’ pacTeOpa FMOPOECHOE HATPHA, [IOIKHCARIOT
20 cw® KOHUEHTPHROBAHAOGH A30THON KHCIOTE, IHTEM PACTEOP MEPCHOCAT B MEPHYID KOUTDY BMECTHMOCT LD
LOMD cxw?, IOIHEBAIOT 10 METKH BOA0H | nepesemreaisT: Haw O, 10 r ganaons pactropsioT 8 20 ou? a1oTHoi
KHCHoTel, paibapiedsoii 131, [Nocte pACTBOPEHNA MEPeHOCAT B MEPIVIO KORGY BMecTHMOCTRIOo DO e’
OOTHRAKT 00 METKH BOAOH M NepeMeiliHBAIOT.

I en?! pacrnopa A comepeenT (0,1 Mr gasanna.

Pacteop b; numetkoi orhupamT [0 owm® pactoopa A B MepHyin kKoaby ssecTMocTiio 100 oa’,
SOTHEOT 10 METKH BOA0H W nepemeuiviarsT. PAcTBOP MOTORAT Nepeld ynoTpetie HHeM.,

I cw? pacTeopa b comepacr (0,01 sr eanamua.

Pazn. 3. (Masenennas penakoma, Has. Ne 3).

6. MPOBEAEHHWE AHAIIH3A

6.1, 1 r npobed npd Maccopoii gone parmanea 1o 0,015 % wan 0,5 © ope Maccoeoi Jone padaaus Hoaee
i,015 % pacTeopAoT B 10 cM? pacTBopa MMAPOKCHEA HATPHS B HHEETEBOH YaIKe ¢ KPLINKOH BMECTHMOCTLED
2500 e’ WK B CTAKAHE BMECTHMOCTEID 400 cat’, HAKPWBAA CTAKAH YACOBRIM CTEEI0M.

[Mocne pacTRopedEd NOAKHCAARKRT 2 ov’ 230THOH KHCHOTEL H KHIBHTAT 40 NPpocEeTRAeHUE. PacTrop
PASDARTADT ropadel roroi 0o obbemMa npudriarTensHo 40 cv' |, notartaoTt L0 cv?® oprodocdopiol Kucio-
T M 1.5 ow® pacTiopa noikgipaMOoROKHCIOTO HATRHY M IepesMet HnainT. PacToop oxiasnanT, nepesocaT i
MEPHYID KOADy BMECTHMOCTRIO 50 ca’, MOAHBAIOT A0 MeTKH Bogoil 1 nepeselnvnanT. Yepes 30 vun navepa-
0T OITHYECKVIO MTOTHOCTE PACTEORA HA GoToeKTPOKOIODHMETPE HIH HA cRekTpuboToMeTpe, VUHTEIBRA,
YTO MAKCHMYM CRETONOCEOILEHHA PACTEOROR cooToeTeToyeT 4301 jm.

PacTeopoM cpanHer A CIVANT Boaa. O0HonpeMe HEO NPOBOIAT KONTPOEHLIE 0naT,

Maccy BaRaTHs ONPEASTAINT MO THATYVHAROBTHOMY TRadiiky, YUHTBIBAS MONPEEEY KOHTPOIBHOTND OTLEITA.

{Hasenennas pegasnma, Ham. No 3},
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6.2 MocTpoeHMW: rpagjyHMpOBOMHOTro rpadiHka

B wecTs CTAKaMOD BMECTHMOCTLE: no 250 cv® na Gwopersn npiasawr 0) 25 5; 8 10 w0 15 o'
CTAMBAPTHOTS pacTropa b, uto cooTeeTeThveT comepaarmo (00 0,02 0,05, U8 O, 10 i 0,15 sMr sanaams.

PacTeop paidapaanT ropadeil noaoil 1o ofhesa npuinuanTeisHo 40 o' 1 JATee AHATHG MPOROIAT, KAk
yrazmHo s n. 3.3.1

PacTeopod cpasHe HHA CIIVENHT PACTEOPR, B KOTODREN mHadni ne godamtaeTca. [o noayue sy aHage-
HHAM ONTHYECKOH MIOTHOCTH PACTROPOE M HIBECTHLM MACCAM DAHATHS CTROAT MRIYHPOBO0Y HEIH rpadie.

(Himenennan pegakuna, Ham, Ne 3).

7. OBPABOTKA PE3Y/ILTATOB

7.1 Maccoyio om0 sEaiaima (X)) 6 IpoueHTAR BEUHCIAOT N0 qopuyte

- m - (M)
X = PR
(€ B == MACCA GAHAIMA, HalideHHas No rpaiviposo oMy Tpad iy, Mr;
M, — MACCA HADECKH ATOMHHHA, T,
( Beepen nonoanaTeawao, Him, Ne 1),
7.2, JonyekaeMLle PACKORISHHA PEIVILTATOR NAaPALIEILHLIY ONPeIeieHHil He TOUREHEL TPERLILATEL
IHAYESHHH, VEATaHHLIY 6 Tabn. 2.

Tabnuua 2

Monyvokagaoe pacioskpenne, &
Mauaccosna pasx sawanns,
CHAMLEMETH, OTH. BOWC O RO SO MMARETH, OTH.
Or 0,002 2o 0,00 Bciou. il 30
Ce.000 « 0,03 “ 10 15

(Hasmenennan penakous, Haa, Ne 1, 3).
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