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lvanin_|.A., Krotova I.N., Udalova O.V., Zanaveskin K.L., Shilina M.lyr@rgistic

Catalytic Effect of Cobalt and Cerium in the Preferential Oxidation of Carbor
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TOOCls BYdeER %  ydteso Odzgdz' 7 yjtsddlstse L OodH
CuCed TMbH,jteyOddw Od BdddY o S$OLSEOMj vyjsd
Yyjdzdlsdtsets SO OMO d fstWHCO o9 jH] dEgsh |z
©OL ded ydz' M qEug M€ 5 Bj ssHEse, d&sckls §eswfid
pdzdwels dzO W sttddetse Odzdj OCkdody 7 vyj destese G

4. 2. ulStOsOMfil Oststetse 1 57 o @dzdz 0 § o L &S IstsH -
4.2.1. uvjShlsktd® d MistkzClkicO ¢OOdkL Olstst

VHj dz dazftcdesils: o B jo8 BIStesfste dL dgj te
OHfmtsteBYydd OLtSISO. RLABItjdedz" §J L dzOyd dedv ¢ ted e

v OB dzd YOy j £ .Mis.zic@ts QS Is j € PiplOFE(d P Is t§ g B sHWdES 5 d3
Yd sdzqHZ)Hots H Odzdz” d@3 dzd L S tslsj B J tcOlskztedzs?2 OH MBS

o[BtG@LcjulBSth:dltsaitG:d [ Bl J&

(1Cuv) @g| (odzklB.¢)BIS st It
HZ-80 457 419 0.174
2.6Cu/10Ce/Z80 395 346 0.145
HZ-55 440 403 0.169
2.6Cu/Z55 415 378 0.159
2.6Cu/3CéZ-55 411 367 0.154
2.6Cu/6CéZ-55 386 351 0.148
2.6Cu/10Ce/Z55 377 350 0.147
HZ-30 417 398 0.161
2.6Cu/10Ce/Z30 373 335 0.138

SOC odHdts dL fHtdeojHjdedzg m« HOdzdzr =, EkHj dz
99 jHJjddVw ZuthC @OfrpiResUsmw dzdyd 6 MicOo dd-8ad ¢
Clts Bsyjls BBI Wwhdaw Is+ fpw  Is j o3, Ylsts d3j H- L O dac
YyisdzdlsO. s0O0¢ B" izt f s8¢ OLOdes o | &Oe j 3 (v O
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4 BOMMe @C Isd yuj MECd dzj odzdwjls dO Isj CMiskztecd
Bdd3j Is OdzdzdBuytg A Syfthe tszH j dzv dzOwW  f ts9 j torn detsyls d
B dats 3 Is Odzdzd yj MS dn . 1 sdzd j or MsC s MtsH j oy (
1L WW Sz, Clsts sy dls Bl Whdagw Is* w ¢S OC Mmtse d3d
ydJ sdzd s O, sO¢ d B dzs§ d te@dgdo dzt § GFd H=Oedz0O dzts &5 to dyicf
ftsojtendztsmisd .

Vo jdzd yj dedetsj ftsH jtey Odadj 3] Is O dzdzO, syj o dt
o' MsCdn Coddyd Mse CEEQE h 0Py dgO sk .
ZOodesdz! h dj Ce®dzd @, fipls sMACHAPS it Bo ' h fhdzdgtsH j oy O
B4 H@zOd B sz M j | CUB dzd veidfifidzelstinls o d § € tod fls O dzdzd yd
B Is! f sHIse j to)y H ] dats 3 IstsH A3 tAG. r qWtog
ftcdeslsto dzj dz@IsistcOIs Gdzaff o j Hj.dzr O t dmkzdzC | 4.

(a) . o Ce0, (6)

CuO

-111
¢ . ) CuO

’ [ o 0 DOg
111)

) N i! 10Ce/z-30

'W o i | 10Ce/2.6Cy/Z-30

i 4Cul4Celz-28
.6Cu/10Ce/Z-80

HZ-30

MHTEeHcuBHOCTL (YCn. ea.)

I i ' 2.6Cu/Z-30

WHTEeHcmBHOCTL (ycn.eq.)

''''''''''''''''''''''''''''''''''''

10 20 30 40 50 60 70 80 30 31 32 33 34 35 36 37 38 39 40
26 (rpap.) 20 (rpag.)

{ dMk deCd Wt BOC stc e OB J HZ-B0 dsdtsden B o kard A

SBKOL Yse od5HGORO( O] 2d¥LOSIstditsGBE0 dno

SBicOLUACHE-55 9 HJOFPD4L4GAzZ RJCd, tldsmwh djn
CeO, GBGLAGOUjd SoOHLOI]S O]

SOC odHds dL t dkdS @Ma sE dzts @ §HZHE P & KitHy @ aso

T O©OClsjtedy 2 HESMMS (JOPDS @O044D 003 ) ; o Wdzj S Mr
Hiezedds WOLOd dz©® dzj?2 dzj §tswzSMS s 4. Is
fedmilsflso ¥ s dzOOTH ¥ HOO de'sdze® Bds B 5OL YS90, 1

CtedMlsOdzdzed yj MS OY fMekSlbt® vy, jsddsO da dL c
HOWtOS stsC CEZBWBY | difz dzs© 45 BS | fdmizlsmise iz,
slsdgsMwh gomw ¢ CReOf UGPDS @210V @) ) ¥ LOSkts:
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Yyjted2mMsH jtey O dn Bddij sOdzdzd yj MSdr BGBtOL Yytse
d dels j demd o detsMmis'd Hded3lp gz, 1 8 fwodmizlsmisedd d3jHJ
CodzdyjMmso® SCMdHO yjtedw, ddets Bdjj o' M

1 0 tdefffiz, 4 f BC OL Odz" cta@HBOC lgHr SHAZSE B YJ s
43CU4CHZ55. 1dCd, Ctltstr j @l jwigdasmads dd
SHdL dZOydets klso jtoy HOIs! dr ftdmikzlsMmise dj . U
Bj ssHise, H-3 X J) BlzHJjls ylcts¢ ONO@IARE j 2 Miso dIsj dz' dz
Wstcdzddtetso Ols fiyw .

ltesmMoe j ydo O h Ow L dzj SlstetsdzgdzO" BJCtetsME sy dw
dde¥ stedsOyds t MlstckzCkztej, ©WOLBIOr d bWt
fsojtendzsmisd f§tdc sttty dafia) el tEONEOHER O™ 7
fted HMNISOo dzj dz@ .dzO [ dMmMlzdzCJ 4. 6

v jddz" | fwWilsdzO dzO0 dLtsBtOY jddd o jten detsfls
Yyomlsdyodd tSCMdHDO 1E0LdER Bisdz' 5 o di3sidakidny 8 O dzdzd
Yydted2mMsH |y @OH{ RN E detgX) .OanIlsdy? HOMdH AESOC Y |
EodHjls! &O dLBB®OYjddwva BJd&jlOdddij HtdRk
46,BT H) , dets dm MtejHdzd?2 ©iOL iBdedz. dff s ff o B € zO I
tAD, MedkOmds Skt &8 ddsj dedeo desfmls! §d¢
B 34 s Odzdzd ud MS dn € & eBfdsidodissspz , dzopy jOd isss 2 Mise
ydtedw fwedotsHdl ¢ ftserhjdds HdMYjtemdasmisd.

10 dLtBwOy | dilf@ tsipde®a O YUBGHEEQT 1 FEPJHO
(1t dikzdes) . 4u6sdzj j N desSdj SOdOd vy, tcaddsas
ftotsdzed C detso j dzd® yjtedw © COdOdzr, o tojL bkzdz sOL
st ssdz dzj OL dzd Y Bt P geedCeQUOMIs d YT
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% ‘J“-;A

SM-

§4(;.1o1)

t Mz dBEL 5B Oy § fAFWMO0Ce/Z30; @) 2.6Cu/10Ce/B0; ()
2.6Cu/10Ce/Z30; (@ 10Ce/2.6Cu/Z30; (H) 4.3Cu/4Cel/Z55; (j) 2.6Cu/10Ce/B38.

1CfdLtsBteOy jdzdw o MsCtsets tOL M jdedw Isjn
4.7. 10 dLtsBtOy jddr- Bt gy s ®Bzdzts g s & ¢ 3B dzts B5tc O |
LOMR) Isdz B d&zZOMIsd k4§ steWw H sy dedze’ © dz@dd 53§ d o3 tu
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d=

2.6Cu/10Ce/Z80, (p) 2.6Cu/10Ce/Z30, (© 10Ce/2.6Cu/Z30, {H) 4.3Cu/4Ce/Z5, ()
2.6Cu/10Ce/B38

[ i &smSshisd j ©wOfMmisswddY 3,1 i, 2,7 i
(200) GEOMBBG)Y jlsMise j dzdzs. v OCd B SBHEOSE GO g
(t dikdsS 4.6) yOMmsdyr GSMHO Sy db , 5 HES
ftsHiso jtey HOjUSTRY d AGOdz]1 © o j el desfisd -3IDOIs
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ftcdeclsso dzj dzgdetsets ) tSBtcOlsdey &3 f stcWHECtSAd3 99 j H
yofmsdy o Wtttddy ¢BOh jdzé, OS] Mmisswh dn
fjtots?2, fted fwismiselzj B § tct€ddiAOds g9 § dzdlsts ylj teiffts
YOMldsdof 52 dBsteW sdzsedd. 1 0 § tse jB5 det|frflafdn zigast
Bsy des 5B dzOtclzy d Is CtedMmMisOdzdzd yi MSdJi yYoOMmlsdyr
MetejJ oMmjcets fMmitsslstoffldsinds o(z2 1M Id)BCdAfs i 200) WO
t Oy tej Hj dzj dzd j B4 Is O dzdzts o fts (o jtendatsflsc
B ssHsd 1 dgjteesHdM jJtehdsdedesects OdzOdzdL © (€
1 dzd o34 dzls dz" 4 COtlsr fso jton dats & @ B tcO.L 3B W/
fted HMNISOo dzj dz@ dzO [ 1§ I &zigtae fAdZzdz=l.. 8 4.9, Mt

[ Mz desS [4C el ssscwOWdY 1 Cf o toj CdmgezBy dd
©@ d mMttlejlMmiselzs hdj ¢ OtlSi(e)CaNb) ] GffcH J dzd dz



88

Mz dzsCd PeOW sscteOW dw 1 6f o o]y dORUCHE-FERdS
© d mMttlejlMmisealzs hdj & OtlSi(e)CeNd) Y GfjcH J dzj dz

I'dudets, ubts vyjtdd dt ddpzrzss ( (4d §Ea@as Cf 4 ) 8
2.6CU/10Ce/B 0 twOMYtejHjdzjd HhisOsydsts t0Os datsd
Mo f OHOs s Hitke MEdlclkcsd cL Wsy Zefsled 5 |
COOdzdL Olstste j-554. GICHHB®REBYI Z 4. 9) tOMYtej HJ dzj
(tdmEzdys A4sHIROCE dO $ Otels jid ipOdgt @ J 4o jdekjdezd V¢ teck
WigCts or tcOy J dzdzr | dzp o m dziclsts 3l gzrilf e dzdzbods ftsH | to
SBOL L kMY HBMsOs s Stkzfd' j OctkjcOls:
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422 utsflsswddj d&jlOkdeses o ¢ OlsOddalaugs t
MyfdSstesMEsfdd ¢3¢

utsMlsOs Yo jtendslsd COOkL Ot d 4 dzj
BjssHE®RI NAS & PRtz s’ & COOddL Ols & te4sld.  { &

10Ce/Z-30

© 2.6Cu/10Ce/Z-30

WNHTeHCMBHOCTB, yCn. eq.

2.6Cu/10Ce/B-38
536 534 532 530 528 526
OHeprus ceasu, 3B

t dmMzdza9G A I § CBlkdz) ¢ Sistsictc QL Yytso

I MY OlswBN dzs o' Hj dzd Is dzjwiglsls i e jU C(ts-ofy3s0 ¢ |
(632,532, 9 1), U (>534,8 1 OF (Oy s tod3tCtstatyjiiipscist
GjihjkC jspti®ndOH Msee deso Odd k] C JiGictsealzj ( d
Cdsf sdzj dZs® o wldshdlsmy ¢ Ol EOIEMS Ll tc
st sdzj dzgsz 0 M dzOdBtsdzj § o MsC 82 1 dzj toc (.,
fso j ton dzsfyflsi dg's® i) s G Jo Btf Higiy @ dzd'® B jteidfy, dzj S Slstster ¢
CdMmAzs@iH OO f tso j ton desis df i@ Ilg G dedlar O lots testss dzd
HOdzr B juEOded iNtsHGz) d3j dzlstseo Hdzvw MtcOo dzj dzd v .
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v OB dzd yotsd j B8ydQdx[Qdzdzse d tcOL dzd @ BzO W 15 t5 €3]
Bsdef B Jd B s O QG A sBMD L/ 6OHA 5 t AC ¢
ftcdojHjdz L dzOy 4 dzd W sBl j dddesedts MtsH jtoy Oded W
COOdzd.L Olsstc O

[ee0L g s T o e
2.6Cu/Z30 1.8(2.6) - 0 0
10Ce/z30 - 161 (4.6)| 8.8 3.3
2.6Cu/10Ce/Z30 | 2.7(2.6) | 21.4(4.6) | 11.0 1.9
10Ce/2.6Cu/Z30 | 2.0 (2.6) | 22.5(4.6) | 11.0 2.4
2.6CU/Z-55 5.3(25) 0 0.7 0.9
2.6CU2CeZ-55 | 6.7(25) | 0.8(0.9) 2.1 3.2
2.6CU4CEZ-55 | 9.3(25) | 3.1(1.8) 38 39
2.6Cu/10Ce/Z80 | 5.6(2.5) | 25.7(4.4) | 12.9 2.6
2.6Cu/10Ce/B38 | 1.3(2.6) | 3.3(4.5) 1.7 1.2

CulCe O 1.0 dHds (L ftodojHJdedzr 7 H@uUSBdaL@ ,
fso jten dasisd ¢ GUZBER] L OLs&ED R2O®&j sdts dad 4§
sL dZ2Z0yoyj Is, Ylsts dtsdzg BjH dzjeclts ftosddC Ot ls
fsedydd o dzdn. ) Bddgj sOdzdzd yj M¢dr tBOL Yl
orhj. & kojddujddjd MtH] oy ®dsed]) disuaiQadd™ o
LOMisjls; It 7 s tREOWE-550<RECIRCIAD55 6 2.@WACZ-55.4 C 16 | |
omMiets, 1t MowLOdes M Isjdg, yYysts yjtd?2, o8]
ftosded Cdeso jdzgd] bEH@Quofetkbo Mt dz s fasvda r adg)
dZO dzts YO MICEQ O RBE OMY tsdztsy j dzdz’ d3d ZO (o jtcn dztsl
o jdzdyj dedé ftsojtern dztlglsdzts? Ctsdzyg dzlstceOyd

[y des L O IsdIlsys stowply szdistzgrls & o j tof dasflsc
Ylsts ftsHIse jteyx HOJ Is, Ylsts H Oddz®'s dzt€ fis i3y fisvizd dzls ©
C d ) dzs@BH] e W HRBCWZ-55 < 2.8UW2CeZ-55 < 2.8WACEZ-55 CuWCeO 4 5 dzW
Oy te Oflfsj@s dzd Y@ 4s.568 Yl o jakdiedo Oj kv d ¢ Ols O dz
({tOLHjdz 4.1). [ Odgdz" 2 WOCI dsyjls ctotstedls
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COlOddlsdyj M EREE® S Y @) dapfOIs O Rd cifc O s OC s d
few L Odzdz § MBeOuOMIsdyoOdsd

1 sMStsdz? Sk B H! o dizfjec@ jtsls frpwts frph) IsiOfgats o W 7 L € fy
tojdelse j deso M tsets L dzzyj dedvw, Hdzw tsftejHj dzj dad"
CUCe>1dMmitsd LseOdzd RBjlssH MfjClstesmMs sy L ¢
wodzwk Isfypw  f OtcOBOG dzdIsdz’ s yj desteOBBq, € tsdzd yd !
fts ddzsj demdo desmisd Mdce dzOdzO Cb, S @F JAHIS tsjs €€ | .
fMsH j ey ON d jsdsfinsEIOSER C1t daj 1H7HGWHL®E Gdgts i)
o dzd ud ded § o3 yfg teufJV € X @fadh . %) d dzlsj dzfd o dzsfyls
sts | Ml tafjrie H ddsj @S Edagdzzs Wistod®). (o Istsds yd e

v OB dzd YOS K j oOXde] jsBtoOL yOn 5 HOdzdzr o3 C1 ¢ .

[BEBGOL j| CU%,(Cu%

2.6CuZ-55 74
2.6Cu/1CeZ-55 69
2.6Cu4Ce/Z-55 62
2.6Cu6CeZ-55 55

I slksdzdudd b tAGe, WitesadifiedssishS &6 da
sBi j d3j dmimdzj Hzj e 5 BBIKOL YO, O dad Ists dz! €
fMsHjtey OddY yjtedy o Bdd3j IsQuizezedhyjteCdfi- SHQSO dd
zodgd ud dzd 4 MBHJ Y OddY &jHd dOCefBOy, gzt~ deS b d3j
Jd 1 dzj Clstesdzdzsets MsMmisswdzdw, vyt ftsHIse j oy HC

CulCe<1.RL HOOdOzdzr = U OB dzd y "t j4tc )60 daddj H dEdz d3gfIstis
L Od3J Isdzets o dzd v j tizd 2O d3fe@ My tof g pdzgfls M B Sdzj § dzd
B 5dzj J o' MsC dd3 HGMIgKEs" fndedsfndss j dz  MisOB d dzd L
Csdzdyj msots disdetse o tsBdigjdeder = s dydwana, d,
f s jtondztsiis (. [ 4 2 Milse dIsGj Qs Qigrd L OdzGs tc P8 & . @iz dsHT
iAGCd tBAdOtkzydJoOjlsmw BsdzjJ YJdB 9 HO9 O twdL O
2.6Cu/10Ce/B3 0 (v OB)zd yOIstdlz Blskztc © ZEMEE O O1 Jylg @) dzdlds@
ZO twOMmMftejHjdzjdedj (BjlsOzdz88. siglzsmgzizdPj 1206
sSCOL" 90jIsmw Mmizh j Mise j dedets -3@RN)d , U BFB Hdzw 2. €
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I slsdzdydd b &Bivd, HOYJ o dsdsEls obgd
ftoj JdBzh j Miso j dedets tcOMYf sdztsy j dz dzO o dzi h dzj 2 5
Jets fto | Whagfiidsidiigd j SCOLMroOjlsfw jhj eorhj
MH Jj ey Odedw Al Hdzv yjtedw dagg Mlstsdzr o' tcOy J dat
Yd sdzdIls© wo dzv j IsfPC tojdrH@ES dfi3. H Odzdzror 2u @E3&d
Btsdz M j ydtedvy tOmMf@dzOd®g sV s fzzBdkzgMmMisdzsj s
2.6Cu/10Ce/B3 8 -§ ®OL dzd 4 , Ud @3 oy dgtwdyy sty figlO@ 0 GG
ZSM-5. [ 1 BB ftoijHf sty s, Yylsts 1 Ists Mmow
CdHOIdtcs o Odzdz = COId tsdets o 9 C OO, dzO Ay Is tis O Lt
GdHwOdtts o 'Qdsdzts8s 69 )CRicDo dzdd3 ) -5 O BEBER] & O N
Yydzj dedzr @3 € sdzr yOidf. 6( Y@ P Hzr Pplstsl L OlstclzH dzv j Is
I sdzjJ hPdetsCdy ¢ O0dzOdzr -wdzj lsikoz d3d B t€ @Lilas gy@dEf]) J( §
o jJtoswWisdzs tsBi MY JydoOrls BBdzj 4 dzieSkzy HWVWEL

mislsw  ddzlsj dzfipd o dgttd@Pls ‘H Y EOEC B SC @ BRBOR B Jd di3j Is
dzdy 4 5 McOGdzp Gzl ® HBPdzdz0j [ ACH fCOLT 908 Is
Csdzdud Mo © yjtedy dz0 Pteo jhes-vdets@sdftscds Mg gt
sB) W fdzed Is! dzOdzd yd J d3 or MeSCsHdMY j temdzr = ts ¢
YyJted2msH j oy O d A sCMsC O de , Colsster | dz
 Odzdzr § 1 G Hj2Mlsodlsjdz dets ftsHIse jtoy HOB IS B
ftedmiflsfmisl Hd (t dMizdtsEC 4. 6) .

Cdzj Clstetsdzdz” | MBMmistsy dzdss tc GTWC R H AL el Wis § te
B sBHBR | ACu. 1 J 5BRtSHJ d Eydlsr 8 Ols: | Y Is
MyfjSbesmMisfdd d daiw!', d yjwd?2 &sclkzls fsHe
toj dzlscQteiaste i L dzyd dedwv. (AC M jClster Cu2p d C
it dzdzQ jOds,. 1Mstsise j Is @6 o jfdedetsD68O daigls @ dzH[O ety dzts &
LOYf dMdny j Slstese BjH! HtOCilsdyj MSd ffuidzdzs fitpls 145
ftodyddeptf mjgay j dzj dedw 1 dzj CStesdzdese s Mtsilstsw dzgd W
LOf dMOdzdzr | o Ijuyidedj SCttoslSets otoj dzj dad (-
MfJSlstcOr fJtodmiklsMmiseokzels Ctsd3f sdzj dzls i)t o figly dz
411,09, tldsmw g @& e s Cojjdedgss b [ 1 4 Butkts yj ded o O dzc
f ZsdOH dC O fOolstj@zddisPl A WA dz] dede" § dL ffJjCht
ftcdojHjd &8 vOBdzdyd 4.



NHTEeHCUBHOCTD, ycn.ea.
MNHTEHCUBHOCTb, yCn.ea.

2.6Cu/10Ce/Z-80
2.6Cu/10Ce/Z-30

T T T T T T T T 1
950 945 940 935 930 920 910 900 890 880
OHeprus ceaau, 3B OHeprus ceasu, 3B

{dmizdzEg A ¢ MY HCRps'd 5 s Odzdzd Y W< d - EB8BAHY S
B Ce3d@3sdas B d 3j SOdzdzd ui MEdrn yjted2msHj ey

vOBizd §O® dz4 CIstetsdede” § MMmMistswdedw BIHd d vyd
it ACd

| rsdzd Oltdtse o tOL dzd y dat
[BBOLJI—C5F c ce* cé”
2.6CU/Z30 38 62 § §
10Ce/Z30 i i 7 93
2.6CW10Ce/30 | 55 45 24 76
10Ce/2.6Cu/Z30 | -0 ~100 11 89
2 6CU10Ce/B0 | 16 84 5 95
2.6CW10Ce/B8 | 12 88 22 78

I i3ts dzts A3 Is © dzdg{2Bj 0 SHsRIR MBO o dzv | B d &B Boj 2 4Gds o C
o BA®BjOkEZdui MEdr CoBfsLdydwr MEBY ol O'detty o
Mz yOJ C Olsda@izd LsGnsisste dzd L € 5 € to j A8Med(fplsHSjG S5 B B
oL By detsMilsj 2 Hdzw foslsj COdzdw oL Od d3tsH jH tEds™
CuU tsCOL'" 90j sMmw BOC Md &3O dz! dats 2, Yls ts Mo dH j
oL OddiIsH j Adnjste jffiqdzs , R daylsts © Mz yB) BHeteOtcBOdzl G
o9 jHjddw, dOftetslsds, offy d&jH! dOASHdLMW o

gtff j Clster C-ed3 dB dgtgidistO dzdz Y MESets BBKLOL Yymo
Yilbr o] v @) (Mstslse j 8 ©k vvigvipBeu, ', u”) i Ce™ [145).
{sdetsdIsj dz dzOw  d dzls j dzipd o dats fiyls ¢ Ch ez Bgzj dals, fc
2.6Cu/10Ce/Z3 O . vsO0Cddz BBEEOL B3, oLOdhsHj 2Mlsadj
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Hisdzd™. Cg Belld{Ce" 5 toj 1 j dzv dzd ) o fyfQwidg’ 2 el il §oif
C s 3 5dzj dals (M. ) . t OL HY Efits @O RH j7dz o 8u OBl
Bsdes B sOdzdzd yj NS s BO GdfH@ e ) dzt ) Be O 3 %.
ftedotsHdls ¢ § o] dadedy jtetk®d EBdzj | HesTdirt5(QaE2
Ce'd76% CéY) BCOLT 90jlsmw, wfwls! yj, o zZ8BuEzyOj

4. 2.3. Cdzj ¢ IstcufdgdOw HiYWWCH talisdiplts SIstc Oy j dzd W

[jtsH tACH LotV jils tsB dOtclkzy s dL d3d dzd
OoLOdBBH j2Msoadd dzO f tso j torn dets iy § dzttsg ®IO'L Yy ts g ls t
oLOdBsHj2Msod] dBiYHE dddizd ftetslsj COils d o
Cur,JCOC d Mmfj ¢ lstctfficCLotftsdd™ j B {7,0tcO0CIsjtcdL 50 O
B sOdrdets o M j d3 tsBi j d3j74)C,0ls@® daig) Ols s dz'OC th 1jdmck dgtsefiys:
10 t dMmA2z 6 j H4fis O dzj dz' toj L zdz s@dr B d ffi) dzpd dzeze
sBtcOL Yyso i IssHsd 1 dzj CSlstetsdedes?2 M j ClstetsME Y ¢

34300 40000

(a) 1 )

33000 1

2.6Cu/4Ce/Z-55

5

23000
7 12500 7 13000
4Ce/Z-55

2.6Cu/Z-55

MornoweHnue, eq. Kybenku-MyHka
Mornowenwe, eq. Kybenku-MyHka

T L § T T T 1§ T T
10000 20000 30000 40000 10000 20000 30000 40000
BonHoBoe uyucno, cm’ BonHoBoe uncno, cm’

t Mz des® dg CIs2etsdedz” § MY 4 Slster 1 [Cu J&€&M tpitsdistsidg hlso

Bdd3j sOdzdzduyj Mttt QL@ , B )f Stdalrndeteddds dz" p '

Bsdets B3 s Odzdzd ud MEdrmn BJH! MBHjEy O jets (1) d
Bdd&j sOdkzdzd yj ME sets sBtOL YyO.
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