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-wddzlsjLHJdzGj dz COlIsOdzd L OlststcH BdCu, PéNd |,
ZOdzsB E dzh j CIsj o' dg' W Edzh j dgH j t&° CCD \Y
WslssC Od3j O’ BOL | dzj ClstetsdgH’ Y o3 § tets i
(JEOL, rOftddw) L Jtelslsj dzn"® ;
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SOIsOdzdL Olstste €S jEjSIs' &z 6 dBIJd BjISEC™ M
OHMtsteB ydqwfmr 1¢uv DH' M CEAZd 6" d3j dz2 ( N
sorption analyzer, Anton Paar, ¢omlist
S OlsOdzd L NHteH " M° dzD Isd % § i adfHite Iz O Hzelz/daD 'O «
M j Stetsdzj stedz” € Agil ent GC 7890A M
Hj dzZsdW S Oydw dzOdznr ( ¢Dz) .

ddzrf zoOdz Ispy tedBjdz € debIsdy j dzj tcH' W O
h tejls Pd, Cu »bdzj Ni->didj-OuRPRIBIitc"™ dz
IsOdzH T Y GJIsjtetse J dzH '’ C OO izadhOBIS ©td:
JdzgH o' dzé jdz CEA toH' IsOf" &3O dzH OO
deoydw zOzo O YO JIsIs' Is" L, W ts )
dzH OO0 Is te d 2 CdHteSC MdH' 3 dz Mmizls g
dzls Odz" YIsOdz' 1 , BsH W d S GydddydorQidzoy
j4c'ls Is § dzH * ;

0]
f
r

gl BOMMOd v Edh ' 6 s B0
& ) ls OdzH Otc ) dz, O0f 02kYyO
Isr o zZDOdz B d d3j Is O dz OL OR Bls EZP OO Iff t

FTOOe<XFg<X<gGuwowe o

yrhyrd i3j dz dissHdwd ¢ @O Y @@dz0 @ de dzfn
EdRR tc IsOM" d3OdzH OO h ' dzOn, IPE7CWAC, y b dizf 4 3 P «
COOdzdL OlststezOter Msde a3 dz -P OIls Big L

' 1A NOIsAAdL OlststcdzOte mddzlsj L H
Lepco[m3q dZz''y YOMmdjlslsjte’ Odg YIsOdzH " ;

misr d3E dzh | t& 1%, Cu@ & > B dzg30ud)’ ez ]
ls@dzq’L ObBLdOw" dZdgHdEW d ¢ Oy d vV 0 dep@ralf Qick

j dzZffj dzH " 6 dze jdz S E R to IsOMr dc3OdzH OO M r dz

OsOodzdL Osste MddzlsjLHjEZ DH'™ M’ DL ' tedzj dzt

-pMC i wPdzOMr Y Bteh ODOdz SISO dzf MOdzH Oter
hEG' dzgH " dzj te° Il dze ' dzj to Y "teOd3" dzH OO Is
IstsB" d&zO Y OIOIs™ dz 1 m1u CtsdzG Jj dzj tedzj t6° dz' W
s OtcOdzz ©O2 BOY IsOter B j dzG ' dzj dzH ' ;

- 10Cu/p m, 10NI/ACy, 5Pd/AG,, 3Pd7Cu/AG, 3Pd7Ni/ACn,
COIsOkzdL OsstedzOter -dz’'C E BZ3PEOdgg e I @dz" ¥ G dH
s’ &3H" iy dd3 Odz YIsOdzH T .

- Mmilsr v d3E dzh j tc 1%, Cu & > b Hg30ud" ez ]
COIsOdzd L Ols 8 ts dzO B Uz silsr tor ~n ztsteB j dzL
GJHBEBH ] n zZStedzOEZH" W Csdzo JtemdW dzOdzz H D 6§

sOYTr ter filsr w -0f teds ls3idlz 3 " 3T Mis Ot dz" Wy 5

Dtolsdgjdzizdzj € jIsls" € B ODHOEdZOBOZOted3j dz B O2

rqmmyj elsOydw dz' vy " d3zr m D. R. 4DIsBOj 9

Isd ~ndzd CIOFAC RIS | 2 dzdo jtemdlilsd s’ dz' w ddgy 4 dzd

DOLOYMIsOdz { jMfzBdzd ¢ Oy 0" dz" &3 Y Ddzj

Ced3dIsj s’ dz' v dz" ) O dzO dz' YOty " dzOdzH " tolz "

chbdzgjtcC D" s EdzH " o' Mis' w Isd' d3H' d&z' G |

Hh " Y@PwO d&OIlsjtedOdzH Ote d3j dz Isj -~ dzsdztse W dzO t
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C zOflIs j teH j ¢  d dzdzts dsQ F iz 2 iez YO IR iz~ 220001 P8l &
& MO®Od Yy Ots¥B@B)dzH Ol dzgH © S’ dgH OdzH T .

DSt QAP @z dzOIsT dz dzj 6" L6 YOODdHOWOE:
- ClBBdMmMmdw CELHj dzgf YOY"r dz OZd3OYIsOteH OT
) Ok®ODr ) st -tpdR4dn e tzes & Wi gzd &z
2'55'04 IstcOn dztsteB d W j dad dz 45%,u RBIEOM 245 1 2 2
dzls © = dzts t€ B dciémji dgdblz, 2234451 6 j € O R dzts tc €AW ) dzc
dz;3445&c411|s® zsteBdW jdeddz (4 0 mi1) ¢ tsdz
G' dzH " " dzH § 1 maT sntglgedg dzll 6 € Is j204i4H T . |
Ot HDWJY pM§ | BRUELS PdzNOIs i )L @g'dds 'd s

fkz ¥ d dz0kz 02 3O P 'dzdzH B Is P nizdzfz tc Gl iz*
YsOdr f, hjCl' ©OOd&H' Wt 8] kiChjr s
Gjdgj todzj to' dz' W d3E dzh | to° B2 dzgh O) ; 3
r dz" O) SO0’ . wlk hNEG' dgH' dzj &' O
j dz2pdgC VW RjsddzH j dz Ols s@lz 3OYRIs'Ode’r dzgH © B O2 Y
' ©OkzOdH' CEwhjGREOUR) Gxz3 sy il Ord

N —
V)
w
)

-

@@]Qsm@@ngq‘fmlstQOGszls tcjIs" dHy 1 [rwyf d
) ] BB AdOHT

Y
d3®te§‘.Odzf B4 dzj dzH " t6' dzG § dz CEWd tc

Odd Wtz aizlstcedz’ Is" L, WsMW¥itste, OL sls,

d?2 edHtsSCMdH' B3d &z Mkzlsj ¢ fjtesCm

J K mdwylr d&ddzj cOdzH" Y OdzOtH"
fsdzwtedz YIsr W SO0t dzOkz" dzO " Y Odz

OtcH'™ VW, OlsOf ©O2lIsyOdzH O COteB S Mddz

JdzH' t6' dzc jdz CEMZ tcH' W BOMOY YT Y

H BsHdW JdS Ofstig] dpOdO D) dz ¢ E d3° toH

Wdeoydunikok@fgr ds@da OO " h BJIs' dz2 w O
BdLtsCjkj¢ CEdzj o3 dzH § ELGJjt" i Isl
Bd d&zhj dzH® Dt CjIslsjmjH"’

-1 mu dzj 6" L " dgH j G Is" tcOYy IsT stcc Odzd € Odzr Y
OteY ' ez] - ZBtcdZOZD O OtedzZOdZODOdz S OIOMdL Olst
d3E dzh j td*5%; CRId10%; Nii 10%; PdCui 3 : 7 % fMfmp 2 C-Nifij' dzh
3: 7% Mp2¢jMm" dghj. -GudRdN '@y degs N W off D @zj d WPk
BJ dzfmj dzH ' fFE'dS to e sC Mddz Wk dS ydtsdzO dz
B O2 dzOdz' ) Gda''5PA/AG,MOCUp H,, LONI/AC,, 3Pd7Cu/AG, > D dzj
3PA7NI/AC, S OlsOdzd L OlststedzOte" d3j dz G dHtGSH | n dzis
1 IsOdets dzdzj dz ) O dzr -figlsls IctODjdaEHO tdm il toH * )" dz'
Jd & d Md  sENdniOdeMG sz ¢ § " d3H " Y s dzpj © dig O
COIsOdzdL OlststcH ™ W iBE dzh ggledzdz d2 " gdn & ® @P I
Y ODHO2H@& V¥ mBdWjded dzej ¢ tsdzo 3-19Q4BY dicodzlA ¢
OtclsOH " .

- 1Culp by X D d3CUP H, & OISOz L OlsBtedzOte” dz Mddalsj L H
spfMm' dz B@UHp'HIHA @lsOdzd L Olststc’ dzH OO’ 1% Y bDd
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“htdzj dz  IsGlfy egHB tHfipizH COH ©.3C Ols Odzd L OlssteT n dz
Bjdzl B8&pO6 % Ctsdzo jtoid™w d&zO2 1" .

1dtelslsjkzu' W kjtstcdwdz ¥ Ypdagy HftOSIsdSCO

 mMmj clsOydw dzr ster dzH Oz BOtr " dzH O
CdzH | dzl Ols s te LOzr Isr 3 D dzj Ols Odzdzr h L
Y ddzOyYIlsOODrh Q2RO dzHO S jLHiMilk d 1 mi
d3j dz 1 m1 A3 dzh | 6 Bts2 ' dzh Otc @A "dz0 ©tdds @zd s O ¢
syk ter dgHOter dgh @ =" ddBdw Y pdel 1 Ctsdztcedw
tcjIs" dzH-f7 v fJfelslsjkz ypdzgj tsdzr L OdzOdzMr L HOC

D" dz'-i3telslsj 2 " d3r MisOte™ dz tste™ dzgH OzZH O dBOd
"2 BHOWGHO YBd&zH Odzr &zZO Od&zOH T .
1o BOtS Odzr B4 dzind dzH ' &Y dzdzj dZBﬁfd3gi3ls©|

IsOfm" 3O dzH OO h ted Is' dzH J§ YSdzH Odgz  nh ' dz
sq' BH' o) OGjdidsls’ Ody ylOk x"dr fr  x Odef
CE®R tH' Isd' &BH' fO2HOLOMEZH' YW kjttdwd

[ OMMOdzr ¥ BE dzh j t&° OL O2Isr &zDOdz ¥ bpdzay B M
slHtcHj] OtcL Odz Okz'" Mf Odzr dBjIsOdzH Otcdzj dz Ot O«
YOLStgEH] YOdzH'™ Y MOdz@s'r dzGd Wydghis Qls r Ld® I8 YyvQ
Y 5 dzH O dzlz Y Steh ODOdz BStels Odz z dzr L Olsls Oto+
YO0 dzOdz Isd " osH° Isj n Bdztse d v dgr DL ' tedzj G j
1 madz’ COlOdzdIsd ¢ Odzr Y GqHGSH J n dzStcdzOZ 1l
SVUIsO02 ZOdHT ®IEOdZdL H j 6 Isj stedw dzr y B' dz'
St Oded C Odzr ¥ d&ZzOMIsOD" hIsOtH" L OdzOdzinr L H OcC
bolststeH W Y JjkgMmmjdgldPOdals EL BJIs' dgh j

stc’ d&zBOIs' M d&zZH O DHjJBd HJt] $IsjteH’ “LHJMm
BOY MO HJjdz &3 dzgHd Slsjtecy mMD2GC M IsSDY " tec
~ndzsteB j dzL SdzH ' Hj - dzZtcdzOZHO IseEd3j dz § O2r L
B SOdzH Oter di3j dz Yy sMOYIsOdzDOdz B d3j IsOdzH T Y
sdzr W COOdzdlsdS Odzr vy BjdzljdzgH ' dz' ¢ dz M dz
3 % BtsdzOls' dz 3 D dzj Is " L Yrhyr dzr dzj dz

5 Of)" BOdzH OO h r dzO 5 KCUMicd © L 5| oztz® d3Cuh il

COlsOdzdL Olstste dzOter datlzwL ‘fitgfdigstfj L H dztstor | dgl' ts dzH
Hy mn dzZstcdzOZHOdz EISC " L H" . ¢ dzf dzDOdz Ispy " t6oC
ftcOCIsd¢ Odzr y IsOdzH Oz Yy OMmo2 slsr ter ol

HdMMJjelsOydwdzr v " dir i sinte" dzgHj Y tste' Isr dat
rvl3r Mls' v fteOCIsdCOdzr v dzpilsdy d dzj o' dz' W
rdmmd wlsOydwdzr v dzj 6" L G° dzpIsd ¥y 4 dzj t6°

Y Oted W dzOdzH T : 5t h Edition of Gl obal

Engineering and Technology, London, UK Septembef8,62019;18th IUPAC

International Symposium on Macro Molecular Complexes (MM}, Moscow,

Russia, June 103, 2019 [ j Y HE &z2OtetsH dz" 2 1 jtoj d3) Odzts o

d ~dd&Bduyud MEs2 Isj n dztsdzts G 205  m=HCdidy@alsts W, 25001 X
rodw dzOds” @3 Big) wlsOydwdz" Yy 3" d3" Misr v

B' tcdzj8Pp® jsdztcdzr v BOM" dz BH O, tdgr W * h " dzH j
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o dz" di3j slsjtc BOL OM" dzO ¢ ' toj
D { Ofdzr &3 Yy bdzy Y BOOtEGT B' dz'
Mo OM" dz2 YORBISOBOM L Jjllz Cd JIs

3 BOY OdzO; ~nOdzr YOteOdzr' Y ybpDdaj tej My
BOIs | tPRAEMEBOY OdzZO d&j dz B OW dzH OdZO Isj L

dMmisj te

rdmmj elsOydwdzr v y"ter df dsfymjdig lsid ydevdizf &

C 't MY j H ] dz, 3 IsOtc Oz H O dz, YStr Ist dzH'"™ H O
Is* L 3 dzj [daf fisf) Jet©lsiDeyjdls'ls 4107 Mijoafgki j Islsj dz s

) O2HOdOdz z0 Odz DIALHE @i IE16 Fo HI§ 'da Isek'tc O H
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1 vt ¢ouv3 [t101Rs0J 3D [ovudbgg[ N ¢
rof 13 R OGUUOS[ Ou 3

1.1 uv"teOYIls' sStec QEzdE @lsiz' fipsOeCREs@ ® 'j tzj to

(I)H(dZ.B\!DtBCngEISIj Y O OYHEOR'HABB ®HZ0D O Is" tcOY Is
dw dzr L OlslsOte d3j dz Y tsf" dz MisOter dz" v
ngHE;(ISL Ciga'mpP @Oz fIs' L OllsOtc IstsB " da
Q0" hIsOte ( wlefO)dzmy PEOB O dzr Y OkzOdz v
szuc[W nOlslsOBOMT dzh © v [ [ Islcjotdafgd de'C O@sC
QDM hlsOtHT W Odzr' iy Y OYYO IsOtOdkzEzr Isk
>|fdzr 24 &BOEMr BHO [terkzf Y Glz8.M" dz
O BOHVY [1 6tc jiHSP Itz j dzj dzH
1 fimsdydH (Odz Hicddzg, =~ dzBtcH Odz, HJd
dgdzH Odzg) , IstsCMOW j dz, GJU’ISG:dzlstG GJanG):
2 EdzH‘tG‘fr]ls‘Q ~ d d3d W dzr LOI (cj¢MmOB
3 Y sfr d3h © E dz' d3 (Utsdzq’ dZBtGHdBJdZLB
fsdzd ydS dzn® OtetsR@ROILsT CEBR temikzlsj SIsjtc) |
{Mr MmOLIsORBO " judsg jeldzfidny wPHdjlslsjte B
1) Ekdz ;
2)ld' e OY IsT
3) BdtsdzsecdWw dﬂ@!;?xq’ogz(a Is O dzlz
4) stc Odzmh j COtcOdzr v OlsdizisM?W j ©@HkO O " 6
heeckaej BJ2' OdB;
5) fO2HO Btsdzz CELHjt dzgjdz Y OYT' dz dzj
dzanIzdzerdzO dzd d3d Md Yytsteh OD OUzD fiipjictds O P B

HJ
d3 R3S da.

c) Ole Isj tcd3d dz B'tec mndd3dwdzry ytfmr dzr f
~d 3w dzn Yy ywfrod st dzj d&3d M YBtG“ODOdZ t
Edztedg Is* dzHj MOIsr dzOIsT dz YytsMf ODO B O2 &zOdg fr
ndd3dw dzr y Yy tsfr dz MisOteH T IS tdsEDHEStE .6 O dad'S D d
Y sMr dzf MlsOtc) dzOYIsr WG dzh jto© 16 MOdz dzOdz

1989 N odz YOOk dzfi ®dzO Oy dzH " Y SOteH T W
sOMm" d3Odzr dz BOY'"™ d&zOk Y pDdzj BEZOBGH'™ Y5 Iskzt
L OlslsOtcH " YOB" zZHOE d3j dz sOBJdODd tstclsOHO
Is Il tc dz' ftosBdzj BOzZOtGH W EL Otc® B O2 dzOdz f
hihkej BBEZBOIGI UagMOMZr wBsdzHI OL[j dz@ € t5d
1999 ' d 5 ®BOBR tHO Suh"' dzgj J dzrdn' dgroQiz,
Y"teOd3" dzH © u [ [ B O tydedZndztyte Islidiedgjdm sH d €
ybDdzj HdBJj dzL sWhktcOdzH Ote (1 s A), f Bdzdn- dzst
BdW jdeddzn jte (111) CEteMmjls’ dzg j dz.

1998 yr dzf S1 0} -l ozdz' 1C'1 "1 Y DdejT Y Okzr dzh
"AT AT dgAd [, AP ) BOMSOBOMT B dz - Odz' Y C
Yoz ' s’ ~sdidwd Yy LObbOL o&jd §jiMmlsdydH
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r OO0 O&ZPB @BtczOdZDOMz ¢ jdz' " d3 Is
J dwvwimr WYWOB'M dzH OdzH "™ [ 1

2001 yrdz wuv"tcOVYIlsr BteOdzd S Odzr ¥ dzOMml

ydwmr f y Gelz deHHORH3dz" W H J dzm Oz dzr O C

yqvw dzOter dz HWstcODOOEZDO BODT IslsOdz

r DHJ 2" EdzH tokz d3dj dz § O2 HOZzZOd&zEz H
dzj d3j M B BPRBEdzh © h O O zO G

x u [ fder Y &3" © EdgH " telzH jdz Pr DOter dzH " ©
B2 dgh © h OtcOdzOts;

X Y"tcOd3r wgi[© B Ote Y 52 30 dzOte d34 dz Yy OdzH
hr DOtr dzgH" &zZOtcH'™ OL 2k dzj &3j Mj Y t¥ B
dlssC cEidzgod dzydw mr dzH O Is" OY IsT ©tec Odzd ¢

Olsls Odz0[B]" dzg OOIs e Is J te d3d dz' Nd Cd A &3 W dz

ddzd w dzr y Y sfMr dzf MlsOtc IstsB" dz HO B' dzH ' t

OL OYimilshidz B dzd € OMr dz w 2007 X" dzor 9 Y Ots
DOk J&Bdw dzr vy Y M dzf MisOte d3j dz Yy OdzH '

02 dzOdz" MmlisT DOL OYMisOdzdz" W CEf Y OYIsry sidX s

52 ePls d W JoRGHZ]] W
slssCetsdzr i3 Ctsdzo J dzydvwmr dz" w v ([ Is* L

dzstcH Odz, HJJ dzHteddz, < dzHteddz, G J ffIsOr dztsts,

d &3d W dz" Y Ede &3 (fdMmisdydH tejls’ dzH j X

c
9

1111

U)

< W

m
-
m
-

f sdzd - dzsteB d W j dzd dz) 3 D dzj d ¢ BOY MOIsmr L
HdB J- DB SEMddzH jte (1 sror) ypdaj f sdzd - dztst
¢ 'jHe'

s foO Bodefr Y OfR'd gzB® de@idiyg: Y SO Oter Zr lsls
QDL OdzOtH "™ W Is' dzgH'j, tc' Ydasitgh OPIOEO yYstOisrH © " L
sOBdDd WOSItstedzOteH™ W bDfjte] flgfOdeH E W j D fy Pt
Ok izOOD Elsj Nz dB." B3dz0Bdz ¢ E Bz] ¥ &34 dz B
¥N2jdz w pdzf' .ejkz', HJjtodRBZOdZcedqwd v Ok
DMJjtdzj 6 Y OlSOHT .

DOL ' oG ZOdkT sE@®Mtf wOdzH © B Otcdz" Y
f O2HOZOdZZ DO Isr 27 d3 MOdzr dzOH" . ] hdzE | f)
dWtcd S O, [telsOdz ¥y 3 D dzj [wlsnmls' ¢ )
Y BdzH Odzg" dzf H' .

[ MC  tcegjdz vicOdMW StcdBOIststcdzOte d3j dz € tsd
Y ddzOY IsOdzeHO dz ) BEfLfj S Is B sdristfs ¢ dstisdz'tcds € s dzo
Cuh' dzgj jdecjdz 2004 ' zHOdz BOMOYf &M
Jdze " L' dzH ' o
dztstcH j € Sdz
j CMOBtetsd3tsB d W j dad dz
j dzls OR dztsteB j dzL tsdz
dzH O dz
ITWO 6 CMOndzsteyd S dztse j € MOdz
EQ CMOR dzsteyd C dzse j € O dz
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v jltcOBtotsd3sHdW jdeddz + Wdte' ypdaj fj dzlsOB

1dSMOBtetsdBsSHIW jdeddzt Wdte® Ypdzgj ¢JflsOB

1 W IsstesC IsOdz kg W, O0da®te W Is" L HOt"

mMkzdz Wisdzed dzW ststcdH (1 A [ &8 A)

CdzHtsMEzdz2 W Odz

1 JSMOBtesydS dzsHisH j S Odze (1 4 AT )

1dSMOR dztstep EIsOH d j dz (

1 j dzls OF dztsieM j dzts dz  (

] Sdzd m dzSte dzO dzD O dz MO W Is Odzj dzH § t6  (

2015 N odz .{)]M)JdZJN\'[l MAlstsC etsdzy d3 € tsdzo j da
L' 36 J DjOdz¢ ‘teic” dzhz'OY ' Isls ¥ tsyfddne Q) IO e QiriOHSC

Hy COBlotsdIsSHdW jdzgddz + Wdtc*

HqudeZ

fJtoWlsstesCIlsOizn Yy ph yr dzr (

YrmMmyo s LB $YsOls@HOt OW d dzH J to

dbzOON YT ®dz jS' uf] uh'dz ddzoj dzlsOts
h Ot OdzOt Yy s Oter dzO BO2 &zOdz" Mmlisr ¥ OB Odzt
CERBI G d3di dz DOL OY MisOdzdz" W OdzDOM yr mdzlsls'

B ded Mistcdz' ¢ DL ' todzj H " .
slssCetsdz )3 G tsdzgo j dzydw mr dzO a3 " § B3j o3
YOB" dzH Ok €Cjt] €
(Y YORUfET WA 6T ), Y sdzi Qi fipfst@ic s d
Odz" dz@ §f IsOMlsOdzlzr dgj BBi Mg hJgSlsgdzz® Cjteg s
-r OUO YyYtsdgH' teDr dzOte MOAZOOdz S jLHJ 'Y
Otedz@ WVt OdzOtc Yy OB" dzH Ok Y Ox 4 Is.
-u (] B3 dz dZOMSOAZDOdz Y BtedzOte 3] dz dp
d

C

1 Cdzsedwdzr Y IsOLO Ispf' dzdzj dz y 527 dzlzr € j t
- OYIsry hOttOdzOter d3j dz B j dzG ' dzZ’ B' tg h
' dzZDO HJ2 dz Y"teOdr dzH O 1 m1 BOt Yy "t dzC
O zZO2HO, 2028 "' d&zDO YOO Y"teOd dzH O 1

IsOD ®' Mfsi2dz dzzr  § j tog € .

vl J dzH j t6' dzH | Dt Isll tedz Stels OH OO U
Edz dBHjtc', EdzgjteSCDM'fIs' € Edg dBBH e, CDMMm" t
hjClIs’ te"yYyMOIls Jjls' &z6jdz Ctsdzyd dzlste ® QPdes Is 1 -
IsSnteH] t"ymOls JlIs' dzG j-oB sSdisiddyigHdzls toyCOYA] Wi, iy © uL

HjweéjRdzjte' ; tdzOte zt s Ctdzayj delstcOydw iyr da
Concentration ( MPC) . Htsdz" &3 dz Y OlsOtg,
d3®erHf, B"dz nNh'"'dz Hjdzgj MOdzAZOODr dzf ¥ B
spkzdz' CIs' € YOB" d&zH Ok &b dz' Jjdzeg' L' dzH® ( Tc

s [ J BS2T dz2" © uwOdyF f Stedljted? dj e
By dzOYkOdzr £ § OwOdsj lstedzj ' ypdaj "L OY
fj dz dsH ' M Odzdl] v E EjJaHsl ¢ [L OlslsOts 11" ' dz
SOBT ZOH' . mdBIY YO MOBIEPtsT dea [ fozcj O
Bsdzd ssted dze ¥ risfind) Oter figz dzr fls Oter dz® M1l 2 j dzj
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OY MlsOdzH OO Y tsteh ODOdz BtelsOdzr pPtstcD
4 YT dzH OteH QDT ¢cOOLOYMISOAZODO u (] Is
T dz" O 3 dzH J Islsj d3j dzj toH tstc’ dzH O fi) O dzHGE
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dZzO dzts E dzh j d3H Pd ¢ OISCgts dzEstiointin 2096 tz
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IsjtedsdwW dzr Y dzOHO®@ROEK" ¢ j dzH
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¥ ODHO2 MeOH YyY"teOd3 dzH OO 10% Pd/ C (3%
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Ol ditsMW jteOdz" ¥ Y' fMmr BHO X ydzizH Q" ek " N O®)
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stdzo jtefd™ HDWJ N JM DO djddsly ldsls Q@ifide @A il
FOYy'" Is3 dnQRDOOISYO Hj2' dz Otlsls' tDOdz ¥ ODHO2
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[127] . SsOlOdzdL €CJjL " "dHj 50 &e/ dz € tsdzyj dzl
HJ/N, ¢ OL " dgr W OO0’ dzf Il L H TCATs LjdeH & {5 k6] Bztzt
Ispy " tedBj dzj o' dz' WO dztsted P j d 2O dzB 3 D dzj
1 Ctslzr Isls™ dzr O Is " tcO® dg ' r dsBdP tc B O QGG to iy d W
Zr lslsr dz YyIsr v 02s0tcdzr YIsO?2 ISE d3j dzH § Iz °
CERjG' d3gj dz " BBMOY C,O0ls @B  E2BIVAOBIZH dBH
Is 4 B J tig)ldlg 2@ [ 1 O OyzTU@ddsH O

q)?lsOtGdsz)ts(QQ HzD Isdy j dzj ¢ d3" M) 3 D dzj dac
Isr MrCderddd j oM I I% B!IBEEDR Y O(@8 Q dzlshjdrQ - dzts to H
totsn dzstcdzOlz C OlsOdzd L Ols tstdsHj@ip " 1 0dz%®ls Dogedfr fiy
D Odz WOIOEHEE JLEAE M s j H gAdls "Clan@2lz d3j Is O dzdz
Cim'-dd % Popdj 00, 5 BOM. ) OtOdz Or dzH O
COOizdL OlststedzOtc”™ O dgCRyds tc HYf Ivke '€ Widm d@d) Jo
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Jd &4 dzH’
Y 5 dzH O dzlz

¢ 'DO@% MiBQdz ©jlsls

3r i dzgj 6" L

ZdCjd COkOdzdL OlttedzOte’ BBj dz ¢
CEtcf)j KB851292,9%).
7sd M jPd, N i 3 D dzj dzj ' L " dzgH j G
lslltsdszthi‘Otﬁqu h Otls, s 1 &, s 172060,
Rdz/ d3chiMz; 1:1H BZzAB[127]
SOsOdzdL Olstste 1J dzfnj dzH © & o3tz stsdzo J iy W ,
323 s 348 s
Mk-Pd Merc 97.5 98.6
Ch-Pd Chemviron 943 96.3
0.5Mk-Ni Merck 82.8 83.9
2.5Mk-Ni 81.6 82.1
5MK-Ni 79.9 80.4
10MKk-Ni 73.1 76.3
0.5ChNi Chemviron 78.8 80.2
2.5ChNi 81.6 82.4
5Ch-Ni 76.0 76.8
10ChNi 72.9 73.6
0.5Mk-Cu Merck 92.4 92.9
2.5Mk-Cu 88.7 89.6
5Mk-Cu 88.7 89.7
0.5ChCu Chemviron 87.6 89.5
2.5ChCu 87.2 89.5
5ChCu 87.4 85.2
[ JiGH S H j R dZstedzOE 11h " dz ' ] S ObOddL Ols

B' t6GJ

HFJHIcEn ZBIcdZOEZH ™ W
dzp Isd ¥ |

YrLrylSr
BE dzh j to

Elsjy sdzy @z’ dzg e’ de MlP&13Q

Is E

CdLdG dzgHj,

HO
1 CuU
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B J dzfJ dgH*
BO2 d&zOdz" misr .
OkzH Odzr
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Y BOOt'
Bsdz f y BOBO2WOA '
COsOdzdL OlststcdzOtcH O
W OL 0D O

CEd3 tolsdp oW SO BES = € |

|

HO,

O dzO R dzt
CBdeo d emd ™ i’

HO

P dzr Mils" 3Oy Iz § &pa) &3 oz w3d igopac d ™ mr dzv O

Oly Ot Ols " dz8-C  fi) zis)o @'tc T
NiWw dzHjlsjls' dg
OkOn &StEH ' W

ilsC' Lk

CeEtemy SC J dzH § 2,

H t

COlsOdzddzio® tetc ¥ Is O dzH "
d3D dzH8iStig'fAIg ) CE M Is' dzG § dz

1 Cu

d3D dz

B J dzfnj dzt
BJj dzg ' dz' .
JUNiy PG
SIET W oy b @PS jdB § € sz d3'

8sJ MGhCu Yy poedj CHOISOdzdL OlststcedzOter dzf w € j Iz ]

ndza - ICuded [jd  Cl° EfdewBCiblljLbl6E
OkHOd G (SeEdzj d Y 1S Edzj & @

0.5Ch-Ni 710 9 0,329 0,020

2.5ChNi 676 10 0,311 0,020

5Ch-Ni 668 10 0,315 0,023
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8 s jdwj 3 Odzo O

10ChNi 522 8 0,247 0,019
0.5ChCu 780 11 0,369 0,019
2.5ChCu 713 10 0,331 0,009
5ChCu 582 9 0,271 0007

1 m-dz ngcthets ZstedzOkz fftetsyj M’ dzH J Pd/ F
BJ dzmj dzH " dz' ¢ dz MOdz' Mis’™ e 3RO PBBizy @ g
COOdzdL Olstste” dz Y BdzHORZD OdZH O - d B W d'ydz t
Odz" YIsOzDO o3l ADY.d@H 5B 5 Boj P/ Fe Y n24m" o3
Mk dzr Me OH tlsOMmr dzH OO Bsdetsm dztstesB d W § o
tcj OCydwmr dzr w yr d&zHh OdBHT DT COOdzdL Olstste
splzj dzH* J € J dd3]] Odz'uzldsQ dzH 'digj Wz HBsE dif' deglm " W
Bjls' dz w Cimkistzj dinj ©OO@dkdL H' ¥ BOMISsOf Y " |
T dzZHORBH " O dz' W NHJEZ" dzg rYfOdz JjIsjgH' .
fOmMMmMdolsjdzgjls" dz sCMdHIs]j tc OOB &P datizdzey | zO B
CEdzy OB dz' W ISE o34 dzH § E2° Pd/ Fe COlsOdzd Isd ¢
DG JjdzjH" . S OlsOdzd L ZOYTr st dzr w " dzD O T
HDtej y J Mm' d ¥ PlslfszEpp@3lpihjjteds sgtizisity § sL d yc
MmMOdzr Mis" D OdZHO d3j SO sL dydqwHODT ndzstc
O dz' yUOsQidz

1 OdzdzOHd2H' W Dielsil tedz Y " tcOd3' BOtc P
Isd B J 6 OISzZtcOFPtedzH QRO ddgH § OMr dz B ISOdzH T W
CJLHJ 2 Pddjs @ detstBlp dW j ded dzn * W j v N
BO2Y OdzOIs" dz dz Odz" Y s Q[EZ]O o3 &3¢ " dzH ' & B J 6

|l n situ bpH' Fid/dEjedz YCodiik3dpFRBOdZHMIydzEz 1 GMa Y 7 ¢
JEGdHtotsn dzstedzOE € j L " dgH § Ofmr dz d3j IsOdzH T
3¢ dzn 'j Golis JE19SzH

WYD" )" &zZHOD'" dzj ¢ " 3@ Ols s j dgd jndzundff Ols
mMr dz d3j sOdzH T BOMY O B J dznj dzH ° 3 D daj |

©]

tGOdzOdnlsOtG]zrdzf Pd COOdzdL OlststcdzOter dz" W
Misd teB Sz L HIg @B J ciZOded3] dz, BMr OMr dz d3j Is
sOdzd L OlststcdzOtcH 1 ~ydptdgifn™ B H ©Odzelz" @l ff totsy
| ' @IJIH ‘j .o ls[ly j'HerOjdzr dzH © OtcL Odz Ag B Ote € Ols
COOdzdL OlststcdzOter dzO B OdzO 3@ j, dB sdizOdzH |
j S MOnR dzlstsmaﬁaﬂmﬂslﬂzﬁhdzlstsdz@lz nh*dz 1%, AGicHe
dzd Hd - dztsteB j dzL tsdzH Ote, dyetddzd] © Bik@ ©dzd £ «
o3 lsd@Hj jdz
Pd COlOdzdL OlststecdzOter dzf w Y " dzr dz IseE d3j dz
B sdzj dzlsls j to B Otc y OwOo C Ols @ gzdzls d MO d:
Hictsh dzstc dzO Iz ftosyj ' dzH j Pd/ Fe ) D dzd
sOdzd L OlststcdzOter dzf w C OlsOdzdlsdS Odz' v B dz
a3 W dz' ¥y ted OCydqvwmr dz¢Z v Y ts00ter N dzH O3
sOdzd L Olstste dzOtc Yy " tc Ody frle® Y@y j dB Isd3 joi3@k dz HD t
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[ jlsOdzdz dzOdesBE dzh jSIsjtc’ dz MddelsjLH] Iz
DH" " fllsw Hog d H totzGdit8tb dz pM' toj My Y sdzO2dzr yts
DpfMjte Jjlsk Is"tOYIs"m dzn OFr dzr w Y OW0O €COIlsOdzdIs
BJte] H'

WEBWOT 3 dH Ote’r 3 ) dzOdgtsBE dzh jC s to

Y00t YOWO COIsOdzdlsdSOdzr v 12 J dzjkaaHO
[135139. u tsdz" o3 dz Y Ol Otg, 3r m MOdzr Misr tc dz® dz'
d3d lsOdzdz Btsdzr f IsOB'" dzOH' , Bdz ISEd3j dz Yy " dz
ryYff O JIsdH" . T166z" jdelgpt j i Of50L tsdzH OO’ dzr f
D'[GlSIIYtQ@tdZII 2O CJjdzs' tejIs’ dz OGj dzlsilsj tedzd dz Y
KM Is"LHOt &3 &z Oz DO BEBWEZOH'T , B" dz d3"
sl J CI140-14). H

SOsOdzdIsd s Odz" Y NI 2Jdzj toH ' Y"tolz Inh -
MddzsjLHjEZz MOZOM" dzH OO BOW' L HT kb M j dzj
O dzlz , SdzOtH" W Is"tcOyYIs" dz@f OF 3 dz -~ d d3d W dz

IsG)dezG)Hf. HsdzH " YIsOdz i3] sOdzdz dzOdztsB E dzh j ¢
Isd " d3H MisteOIsj cdvwmr dz »OMOE ELJCIs’ 3D M
B"dz spMmjdzj dBjIsOdzdz dzOdgsBE dzh j CIsjtc’ dz Is™
s"tcOYIsOQdzH " gD hIsT W tcE dz' stcls Od3j dz s
BEMh jCIsjtH' W Bjls' dzH § X"YO yOBTYhOdZ
DOL 'ZOF'T Isls @zdzgizglzls ® tizdzC yd s dzOdzn r  ff s dzd A3 te dzj
d3j dz s"tcOYIs" dzr o BOtc -d dgdgtisaideddrf L Oy { &
ZOdts C OlsOdzd L OlgMS'te.dzOtc) " D dz' BIZOD ' Isls OO " " odz
dzOdztsB E dzh j CIsj toH ' Odzz pDH' Misj e’ dz' Wy oiFteid3C
Bddzj IsOdzdzH ' Y B sOdzdz dzOdetsBE dzh j CIsj o' dz
stsls™ YM" LHOdzH T tc D' N Is Odcts dzY (B §lzdz O dys@R®®ItD,. dzj ¢
Gjlsjtesdij IsOdzdz dzO @AWY ) CIsj o' Odz' dz

] sdzd A3 tedigldpdzily o dgp ©®@edzdz dzOdztsB E dzh j € Is §
Y BdzH OdzzH " W dzj ' L G Cjdh " dz' ¢ C Ol Odz
Ydr dzH " OF JSJaddy . B julsdzhdz' Y IsPdz d3j sOdzH Ote
Is" tcOY OGO dzsB E dz" j CIsjtc' dz ( NP) Bj2ttcq
s" dzH " oz Oty r dzr G jlsjtesejdedL Oydw dzOkz E L |
NI 2Jdzj toH J s'tcj ¢ COlsOdzdL Olsstc d3j dz Mk B
e OCYyqw oo YOIr MO d&z ¢ OOdzdL Olstste B E dz
Olsy Otc® OdzOIsr d#5. OlsOf ElIs' dzn ' |

1. 5 1" to' dgh BEdZ &3 B2 dzgh O ytster Isr dzHr

1.) miy steh GO BRPtSD Otc’  HYb @IS Edan | Mo dzj dz
k" OYIs' GtteOdzd S Odz Jy) deOsipls GiED sy o [
ZzOMls PO Ols Ow [ fls Olisdzr dzf D"t OV Is™ dzy © 'dig O B ¥z O dz'
"L OY Y Oh radlerteYOny@ v dzO dzlz 7 st o3 tsidc ¢ P Gzl |
N d g8 OodiAd j Is BdRR dzOdz fMlsT Yy tstch OD O @H OtRic B¢
Hj dzZlMOkdr O dz0 ¢ j te O LoGyjtgs (PifZz B dzel T ©® jgrTdgH O T
Yy Olsr fglsrj e ‘M j-dzjOk " Isjlo@lg MS jted §Jsdzdectsd O
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ZOMls Odzkzy Otz ¥ dz' vy d3j toL 1 dg's Elss'dal r & @ is &z@
CBdzH j dzMOIs stedzOte  d3j dz IO dafifdidzts d30 I ts tiztiz® to |
[ 2 BY ! wPBw dzaHEOOtE w dzj SIste Y OBH' YIsOtr f O
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