[ Downloaded from kimiahonar.ir on 2025-11-18 ]

s Jes 4 Mo (63 S,
Ol 53 Golere Slilas (5155 5

"ol Loyl s
" lorkas L 0cme

VWV i by s &
WONTYNG calie 5l f,ls

RV

G 7 e & GVYAY JLa 3 ol 5352 Ly s ol o o & i S (58, 5 e liics 45505
Cyas oo ,d Ol Jle glyed lawgs 6‘4.0[3&3.3.—‘ 0dd Gt el Blaal 4 oliws 5 Olilus ol e 4z e
oz 5l calizee sladis) )0 (soaxie OMSs o0 sl | cugad 5l ans S sga b3S I Gy 9yl el 0 S
WCapde (5 2y 835> bz )0 Gl ) OMAe (nl 0S990 oo osalive Dl ()15 5 5 (55l e plesl
DI 18 ey 3590 S52,80L 2 g (B0l
SIF R Sl o and 09 o0 ;58S (5 lons mhaw S8 iy g 5] Cge Sl cenlin (55 45 495 Lo
Olnl Golone (so2 5 ()b Casp Ao 50 e Sla 5 BT Sa rse Wl oo 535l 5 ane MW (ad Dlils
cHll jshaie 4y )9iS o 0al )l (glese Slilis I gola Lo g dnnlie (o calllas b el 0,8
Solose dngh Azl ;o 9 Sl (nl (61555 ;0 Dol 5 6,505 B b g Las po SV 5 (13 cote slacd )b

D310 e alelis () (g0l 4y (S

oo yual,y 03,9550 slapllas ooyl ¢ g lore Dlislas cdaliyu | i o 5l gunds

gheslami@ut.ac.ir | 45 olKiils slo; gl yum oaSlisls [Lisls #
amr.soleimani@gmail.com Glidss § pele oty ol ol olKiils (g lare (5 5570 (gozidls st


https://kimiahonar.ir/article-1-62-en.html

[ Downloaded from kimiahonar.ir on 2025-11-18 ]

Ol o calizee OISk jg e ge o ladlym aclo b
A5 Ao e

o e (65 IS g ol b eiilar S 5y
Solene g didalys aads &go 4 Jelin 054
S8 bl ke cands gl e 4 5
5 48l LR o Ol slens oS (88
@l sl Gl Oy @ pleSl LSl e
2355 hiod 500 GlatwsS> 5 gole poye 4 o]
5 Oblone ol sl (518l | alais ol gy s
sl 6)"“’*’“ Slaslus Lg)jJiw

Tl aloee j0 2V AYF Lo o S glallie sliiul 4,
Do 31 J8 FFA Jlo jo a5 0B sy ol @
LJ"J3| Sl 00 )‘)f).' u_<.~.> Os.nbl) le.u ool LS‘)"
85 )8 pges w3l o yxe )3 allae (nl 4 oo,
aadols s BT 0)l)0 dilune (gl lsie 4 poye
(YYYVY ()

5logs ai 0 Fglare Ol 00 40 T ugg g
Ll azsliz 31 b s oo 6 plons Slislcs
Lo andllas 5l Jol> iils g easlie clulua! cails o5,
e 5 Dy iog gy 5 ST By iy
3O e cilodw, (ils ol a4 Dasd 5,90
T 31l 5o 0 5 5 e S s g il
9 gdiged oad b plar 4 lone Guiz &S
350 QoI il 5l st (RS salitils (g2
G 53 45 oo e ol (99 s Colie
P Ghst G 5 b 02nS 083 e ez
QY AYAY (ogigyu9) Lpiblos Al o)

9 2RI ()8 pgd ded ;0 ke Ol Heeb
Ol e Sz ol 3l e plwodsy (6505 S5
) ands gloyes [Lle ol 5l 230 oM
IS el jo 1) s lajls 5wzl (4655
.wﬂwujpsif)ls_&u)ﬁ.ﬁ@@)&@axfolo

;
........................ TAY 5 0 0lowd o Jg Ju%

0

dodlo

ol Ulas &b a5 an o sl g0 5 less
ey 08 89y 2 r S5 LT L o)lie ol
Lol (Sseal 50 sl o b (g leme glis . cils
O e Ol &7 555k 4y el s 05055, (S5
Eyman alaze b ojlgen 595 allyg) (S 59 594l
] .‘aL..:)‘ B LS‘)LA.&A @l JJL.C l) AM)O 9
b o oyl sl el g ylano b bl yans LLS |
Sy ol g ead g Slool ¢ Lol alax 5 Koo slo i
b lodsay IS8 2 5005 )1 (oltl 600 JS2
ool ol sl Ss3 48 o bl ol st
Lol caeal g 000,35 ludl S0 » s lene ol
Sgyre oz Sjluoe Ghled 23S 5l e ) 52
rlocss | 1oyed W 2 oS ool oz 2
lakox ploz 5 oS - «Wluse |y Lo ool s
Jslee Jolao (He 5> m e (ol 5l Sgyne
21y Goless o oSl - wll o «Cl o>
ISTCIPRIRP I

bly colo VL anm (gloe (S8 2k
Slegose ez I Blilyy Ples rzes
e R S TR o YR Ed RUVON-Y L SR VoY
Sl oo i ol ay 03,108 oo Gioled 4 JulS jsb o

Dl g0 (AT i 3l L (6 leme Slislune (5397
tS)L““ Olluw m)L’

s Celo o SllS 5 2 501 55 6 lens
oS shls cole s ALk ey Job e
eoplpls (FA AYYE Loo) «owl cpolan &l s
alie sloog,S oSl Wil 393 ad e sl
lo s paie 9 4 (Shly 4253 g Zol (elozx]
.qﬂso oles 4 ‘j ol s S alax 108
DS P L e & Cl g0 b Sy ol
59,5 Jos Jyaze S 1) (glone ¢ gincdyie bl S


https://kimiahonar.ir/article-1-62-en.html

[ Downloaded from kimiahonar.ir on 2025-11-18 ]

Sl b Coldyo i cold, ol 4> ST aings 00,5
Olgien Lol 092 olyen 1555 lose 1503 5 459255
Glaies 5 e slene gyl 50 ibe abaii | ()]
IS Oz 5 9 Golone b paas LT ol
Cails V7 polre ol e Sloz asolos! rolay Jelse
CFYY YA oed)
&l b sloduay (6 lons Dliilucs (5155 2059 5!
g.:l.’?h.a‘ LS‘J" Jw 6)150‘) 9 Sl ‘SU..QJ‘U...’ C.]a.w B
ol Bkl was sleons] 5 sl slaz,b

olel 5o g lexe Olisluw

Slislas 6155 5 5l (29850 ailes (Ll olnl 5o
6_'>\).|o LS‘)’. QL:SL‘> o)‘}o.(b L ‘o)\_x.; dg>¢ LS‘)Lo..:.A
A5 W38 )5 co Dsed Hapeine Hldin o 5l 0e5 slagFlS
el 0393 U gy il 61 s ) higed 05
Olnl & oy Ceds 995 b solen 090 )0
CBF S 9S00 g,k 5 (6 jlame Sl
5 el iy, 5 Slides ool 6155 ol
58 el 09290 (lbjly uiige 4l S (eizen
S SIS jlam g 300 5 Fr slaans
1555 ool 4, (L5 85,5 Jean o Lame 45
Sl do gt elainl o golatdl Jisle 1o
abo 5l 8l e S0 5 LSl 5 golese
ol <oldy 4 Glgi oo eols) (nl o ids,me
Cled) ool gr b s olnl e Blls (b
OFF YAV« palsn) 0,5 o Ll (Y- )
5 heerd Sz £9,8 (ol BN (559 b
OO AR 50 j9iS )0 (ol DYe 5 s o
3,5 (olol Y925 2 15 )90S5 (5 lens ao e
30 Slegile das S 4 Soop S j9p e @
LS 25 5l (ke Bk ot Bgte Loy j9lS
Rl 5 Olez g b pernlidligas glacs ;2
30 Golere dilus Vo oga> ans pl o i Loyl

el g Solens dax e (65 S8 (B5b
Sl g ady cpl o jgel (gt HlSle o
Clculd, sy cpla o ol 80,8 Jeass sloss
03,5 Lgoge 5 gyl Dl (o ) less
Olsl® St sl o1 i el S5 4 e U
OLandSl S5 65 955 (6 ylorn ja0 b ;0 (6 lore Dlisluo
et )8 5O oy (6525 S g @258 ()8 50
Slisles ol a5 oo ssalie LG
JLLQJIQ.H oo les Slezlu @\j.lo ddsluo Qb&’sa
S ez 48 3,5 6Ll pVAD+ L yo eSSl
9 8 05 aose o o Min sk pad> )b L

(M AYM (g20.5) 0,5 ol lessle o adad

Gobozo  Modlpo Olisluo 51 o ddiges

sl o, anlie a5 glene Sl (5,15 5
wwlogo p ROl g lene 75l G (6l (55UsS
3 O Solexe S plo lp (olie CuaBoe
e diblae (ol 280 Jlod 4 (ol mlaw
Gk bl i 02 3 Golexe Meli
Ogels o lolr b g 5 5515 Aalig ) pleiS L
Sy opl QBASES 10 (p st g (550
Hgzmn SOl wSle o0 mamsyS A Ol
as 5,5 oLl M eyl gal g Vele S pad &S0
b a5 olisloss] Lol wis S &8l cglize (o T
OV AYYY g an) 0,0 ol a ol bl Sed
goms 215 ezl (b allne (S5 g Lo

5 AR 3 olse 4 ATV o e 5l
B, w o ol @ e 8 Slislae (5 vt
womo S0 b sl Gl oyt olese T po oS
S8 Gnolﬂ S 555 (5 lens bilas jo Mooy
Sl yeiS adS 3l ojg, YYV L dalue opl 283
OBasS eS,8 gl JlaS WS IS ok
ol pid MTighy pee il 4 Glgee O
o)Lal (Vo ppgad) o5l s g Paujgn)eS el MTalgacmg
) S5’ 6T 0gmil s 4o |, 055 T 45" 0,5


https://kimiahonar.ir/article-1-62-en.html

[ Downloaded from kimiahonar.ir on 2025-11-18 ]

B AP Jlo lol 5l gy sl Jlo F 50 00l )55 5
B8 o Giles w1y e m AR Lo sl

ol Bl sl ealizee glojoil 9o j0 Jeux ¥ anglis
WYY Jlo 5losi9a ¢j5S )0 Slilus (5155 0 ol e
Goeb Sl (6155 Glie iz o)l SolS>
ozl 5l Sl as atils (iolisl oy90 (pl jo 5
sl loged el (5 )lore Dlislas b 2> 5o Slelusli
95 50 |y la) ] Cuddge ylime g Slislus olows ¥ g )
QS oo A lie Lalizee Sloj o3l

Olislus 5,13 » ol acbipm] Judo
Siw s 9 (5 yloxo (>l yb

Ml e gljgs (BIVAY obe cianl iy o
ol bl e (S b ol 4 (S
‘) 6}...4/.@‘”: 9 L;)Lo..a.a L?‘)"" ul.a.sl......a 6)‘}5)'.’
O$B pl AT (130558 il 5 Comess 4O 9 cugeal
dedie y0 a5 4551000 5 El Loy o3 slaelKiiws 4
il e Q] e Blaal ol O3l oyl

5 loxe bbb e olle ol olul e
elunly sloaid) g (g3l o

5 Ohloxe analr )5 ole blas g 558 ol @
0I5k e

5 Solone Ay y3 (seges Simy il e
5 3l e

Sre Gy cwlie dope oyl ol e
aimlil 903l slaoloe!

S sbagyb Sl ces B e

g e g 2ol (G3luyed g srlone 4 Jui o

iy S aizmo gLl 50 T i (5590 s e

50555 o mlio yigr parass o

& loxs L;>|).l¢ Sl sieigild g oLl @

(&l e

Sl )le aS 00gy Lol iow O ol MUO.;\A—‘ o2
‘
)

;
........................ TAY 5 0 0lowd o Jg Ju%

0

OFY VY ((S) 030,555 50 58S

il g cole S 5l g So bl L
Sy 5 saS Goleme (Y ans Blsl o 9aS
i Golere sloclly 5 L85 el ojlgs 1) 0g5
PRV SUINSIL IS S| IR VRRECL P P Ve PR LY
1545 3 6lane dblus YO ans ol Jsl Jlo
asgorme Lk adlis ol (pl o 0l T,
Jbo 5o olnl Dl st laplnSin 2
Goloxe Slislas bz o sihe abi BTV
)4‘9} 059y Sl (Yl_fyaS) AAL_SA oles 4 )94-«-5
5o oddolzel Pl g BaiS S pb slass g b
Aol UL..A BN ‘) <5°L.’.j slesy 6‘5{‘).?" C)‘]’ ol
)5 lads Jgoz (FY N PYY (L) 5,8 syl (6 lans
JLo B 1y Ol 31 o sous 138 0 Slsluce 51 o 98
Ao o Goles (WIYVVF

Ve ams o aS Slbles (5 el ale>
o SRS ailue 4 (i oo 005 15 0 925 )0
&S dislae ool (Fopgad) 0,5 o Ll GVYYE Jls po
w3,5 )15 5 jliee 80 0 (Jhe 5 Sg0me D jg0 &y
2l 5 acgamme Cale g oy )3 slasl 4y Culgs o
30 558 adls liles 500 5ol e oLl wlie
50 60l oloiw degazme Alus 4 ()]g5 o 4D oy
5,8 oyl HVYVE L

O 4k wlbles slaas )15 Sl
S rSolr ez 5 Y S et Glp S8
Jlo o cele [l oy 5l e ) olalss 5
S gl Sl b g Seme S )l9 B3k 5l (55l et
5SS lawg a8 3 alomil ladllae wlul s aalicpl oy
«Olpl sogee Glagloitlo (s lare Slitlae Cy e
Aeans blgl jo wolyd o s 3 @l al> 0,04
5 oibels sl o GlSin 2 B)b 5l (> b
b D lgie Cod o g lors Slislaw (40,5 diaigild
b €Gilased 5 sl (b Slilese gl
R VEPRCHTHUWI BICOWIVY- R - S PNV PRESR VN


https://kimiahonar.ir/article-1-62-en.html

[ Downloaded from kimiahonar.ir on 2025-11-18 ]

wldS bals, Gyl 5l glad > Ll Sl e e
£5 ol 5o S5 4 ladle el S o el
CobsS s cpl 4 aies ol lis 09 3l Bliluw
50955 Joud JB mhaws sljls cllns oyl (5,155
3l sd s (stie oS p slaoden sl 4 oy
Ol ‘).>‘ 4.1>JA 4 as ULO)L».M.O )‘ A L)"‘ 4.Lo..>
Oyt Sy o8l o b adlus 4 g o
(Fypgai) 5,5 o)Ll AP Jlo ,o

@ Sliles ggi nl o LBl Slagss e
Lilgd (50,50 Sole) Glie (i 9 S yo0 Jlo>
Sgd g 0ayd Olilus 3l aius (pl o Ol jae
Olez Jes ey Clalus gg8 cpl (S0 S Ll
Slilans ol obj ()38 3L 51 (Sl 558 (5 Lone

Slilns (5,155 2 Lilgd aslioml cnl pgo i 5o
oSG oole Bl aS 00u0 T S oole cae el
St i b e ad dS s Ly
055 diilns (65135 2 4 ool ((Hgd 28 b (Hgo
Jozl oy S b oS oo ol ole) @ piile
Soley da Jlo pl 5o 0ud )38 5 Sl 5l golass
sanlie BB zeos 4 o] 5l )k ;0 Lailss (1,5
Ailune (BOLS155 23)l90 (65l 50 el (o) 29
a>g e 4 g diiwd oMbl o 0940 sl 5 i
Skl sl e ol olie cole; ol 1) 045
byl sl |y (ISto e 55 Lulged (nl (0,50 le
LS sad Sl

G55 5 Dl pae 5 ailgd asliml cal pgms i 5
9 va«J)LS ‘Lo).é)ls (_g‘).: QSJ"S Awd dw 4O R_JLQJLM.—O
U’“?u Q”‘ BN aS m;ul.o.b Ll o0l ‘59).1.,0 pgos
x_)LfULm.o ML.A 9 WLA.A Co g 40&...:.0; )5\)
Lo B)ls 05,5 aw s lp ) e s Wig oo
O ol o as asl adls o )0 pges g wlid)lS
S 3 @05 o0 e ;585 5rlene Gl 0,
039: Cu e sgw | Jol> Slislus ate zull odes
cls w0 50 09,5 aw o gl ]y e bl g

tay yles .

s Y

il e 5 Qs ¥

5 tailos 23y ¥

9l plo g Sl wallby 754 wilae ()]
gl 4 by e

2 i)l 5 el sl sl i 5
byl )0 09290 ClMhol § Olales glgl 5590
A a4 Sllass Goippnd pl Ho ol oal SO
(F J3a) g oo sizaiels chlies a3

OBALSES b gy gamardb 5l alll
Ol Olee 5o g oo oolatnl Glbluwe Judow sl
wix gl e a5 (Fges g dgamme Dlilus (anai b
Copde g D)l 51w S ge T 0 j5iS 0
0392 13,95 p Sliblas K08 £95 90 4 ol S
oz oS 0 550 Ol ) 55 S O
hb <l 4 plgee e, cpl S5
e B ol o8, 5 s &l ezl
W55 5 yolie (goguze dlaw 5l Dged b aS oS 6L
sl 48> dnslr oo 53 1) o3k Glaclish 5 o
(O pgas) ls o 4o

BESA SRR W[ SV TIN| UPR [ CHTH IRV
S e Glie 55 )T Glee 50 5 008 Sguzme sl

‘5Lé| Cde 9 Sl 039 U"‘"L’ )LMM.’ QS")"‘ ).«.c 6[.605;
lcold, cpl caslin Slo,y oMbl pae 1o g5 oy o]
il & g5 g0 50 LWl (ol alez 510,585
b 8, 5 ol lio Ol 550 oLk
55 o bl el lesl
il S i a5 Lo 5T Slisle Ll
Ol g oo JSa5 1) el )iy
@ Sl ol yiiog i ls 50 ]y OMSLw 5 Slelunls
Dglsn Sy Al e Sy 0 g eali (b O 50
gl o) &85l Gliee (P e Sliles Sl 55 0
gl GBausSes o i g o)l glad,> ansl>
JeSa5 plszmadls 5 Gl phlere (s lone slaog 5
as ‘aljwl,o )51.&;@ 6L‘°C’Sﬁ:’ s‘:).i‘ 2 ogdle NUVE R


https://kimiahonar.ir/article-1-62-en.html

[ Downloaded from kimiahonar.ir on 2025-11-18 ]

Cale) Djgo 0 S g el i8S 18 v
S p 3 e bl Al bulgs o aclsd
ablae anld g (poCq o abiby (n pge alilins
ibios H9ld ouge

IS Ol @ ojlsen Sglad 5 65
W 039 C)Ja.a L)L“"" ‘_gLQw.JL:B u.’).:w
4.'2.9.”» \.\.w.i}.)‘sa (;)LQM t_JU 00 )0 W9 yu9
ﬁxmgs)ﬂwﬁ«))‘&;ﬁ?uﬁdt?
Sl i b wile aslisb oxl
ol b cov o olhels el a5 el
leidss 4zl oo & 0aiiSe S s slataled
3 Az g8 3550 OIS 1wl oals [SS S &g @
slassl sl o olyglo b sle Gl g4o50 ciand )]
axg5 3550 3,lg0 5l (5ol y0 &S Casl dbilue 5
S Olygls s asin Dyge 4o el 0,8 sed )3
Ly 5T cusn le ooy £3dpm ST Ll
c290 3)lpe (phnr )3 5 WS (o0 jep aloye (nl 0 &S
i slacl slawi ogd oo Bauses b ol el
Slegoge oo 5l- ail 58 Sl &5 - 5 sl
»)9—.»‘5@.; &_AJLC) 60)‘94) B aS ol

P s Glygle Ol o as gl Ll
MUMT@J&M/\_\".\@)ojw‘Ml
orass b Slygls b Egoge 0D o, Ll u" QG
ool dlilis ( Sz 5 E9090 b cenliio i
05U Slitlae 3 (lgls Covn oS 5 o2 b
390 &8l ()l 3 50 4S5 (pl &5 358 oo ATt
PSIETS TR ORI VK S
Olye 225 5 6L S5 9 b g L e o slagmass
aS 09l oo oolaiwl (g gls el Ho (lesle lulis IS

5 ol Al s sl S ol gam Cwedd o
S yae glge 4 oSl 4 Saw, cae
i opl sl sal a3 i o Olales gl

;
........................ TAY 5 0 0lowd o Jg Ju%

(YAY «odlul)

ol G5 gy il cal ez Giou o
35 sl arsS 5 o 53 al 1o TE o Slislce
ol 53,5l gy ol 00 28 ym0 Elisleno
Gl ) e ol o] ek s Slilens g3 a5
CndS Gl am Ll cls wales o 50 09,5 aw 2
Sgdns «dalipm ! ol EM g cogad I Jlu V5l i
00,55 glaazy solos 45l oy o |, (cladilns
15 90l Slisls ol ils3l ail 03,8 cale, 1,
Lol g9o90 (l Sl (29, (HIS 095 el sla e

Sl pae )3 plgiee |y E9dge onl el e
Sk sl anze g pley Gmals gl L g led
Slis 355§ ol 45 55 55 Lals
By, 3 Coxs a5 el o1 5 S bl ol o
Aot azyp iz el dalinl Gl 5o 0ad )53
salys L8l J e @S amet 5 QS e L
O @)l 9 ol onl 09,85 Saley S > p0 0
QBaSES 8 (e (Rals a4 ol Jgol I adlawe
b aalys jzie Lol oy ogllas does 4
Slislas ol 5l cdns 4 oyl BT sl o Lo gl
Ol |y Ol shol s a5 oo il oo 5l 3nS 2>
Gow 3l Al LSl Cole ) pas g S e sgw o
wilee 4 Olg3 o0 aloz G 5110,5 878 QS 155
2,5 o Ll ZYYAY Jlo jo eaie g0 8390 £L lesly

dilane Sy ol G5 aslim cnl O (isu
3,50 Jeals & ool 51 Sy e ol )lasl 5 il
end By ol 5, Fowla s 18 )
5 le Ceanad oy

toaisS 155

oo ¥

PERUTIRS

RUIE)CES PP VWL IV-YP | K H ESJURRIN ¢

e @A 1S (S poe (R Sl ogdle
5 lilae g 4z 2 G155 5 50 (3l Al
0555 § (5 sl D)Ll g by s (nl pgas Ceand
550 ailene Lol IS ) 51 s ol a4 o] s


https://kimiahonar.ir/article-1-62-en.html

[ Downloaded from kimiahonar.ir on 2025-11-18 ]

Ailanslas ol 6 lere Slaslae o eS8 4 bl
S8 4 gl Lo )9S (lhglive el gl
SR s e g dgiome (5 lere Olilewe o
adsl (b e laanie L3S Cdil &5 ol
3929 | S 55 E3dse (nl & WS (o0 S0y )
43S (6 lere Dl b, 0 g LSl DY
sl g gl s @ il slazel il o]
2B 5250 il 2 55 g 4 00 38 1 (105
OB WS IS 38 el gyl e 5l 4 el 0098
JeSis glad > Jhl 5o an,256S (Ll 1y Slisluss 5o
a5 Gz sl gygn (] 45 winss
e ole Coge g Cunl alily oliles culs
eslons S b2l g (b sleojsn St

2 e Jale ol sy a5
25S Golere Gl )0 5 slrowsl 5 B 59
ks & 58 plaasie 5 ol jglive <808 (Sl
s 4 aSly ot lislae a5 pebans Lial33l e,
Seahr! el i8S ozl Jles b lag] ol
03,5 0 55 ol 59,5 60 5 gyl (o

L35 5 glhb dagm g0 Jolas ans] > (5 Lo L]
L dole g0 cnl 8 a8 (V)0 YAV o) €l
S 205 (s p OlFes 7 Sl Gl o
SFSr S it 435> 098 ) 5 Jele 93
5 ¥ oled Jgao j0 a5 S ples Wl oo s
2 058 5 eyl gilese Dliles w5l e 0y
Slog)S 05> 93 )3 Fhm GBAISES L i
s sl 5 0o Jlb phgmisls 5 s )lexe
Ol 0 (SeS Sl B jalie plusige alex
G (5 e 5 00855 (A 50 3 ls &S >
oyax W g Sl (g3 Gladliws enge
Pt Sdlid &5 opl Jo S oo Wl ] (oS o0
oz 2 L o b Ve 58 ok ol
0 = Jgaz) S olx] Olasluw

|, il )35 0 Sl o ol ol au
LAy b aS cudls ass g Glisle (o g oo
BBl 5 g0 ol 45 90 0 o) bl 5

153kt g e 59 LS YIRl Basles )

5 Copde lojle el JLSVIeb sasle Y
Syl

i (LeSie ) ol JLaSYIel sas e Y

10! yabive (ylusdigee del> LisVIels soisles ¥

5 Slemo b3 g (b e lolisl 5l a8 SO0
(59l g Slidnd cpgle 59 DLl 4 (o3le et

g g0 Pl Jlo 90 Do 4y slacl

R cwls s b i cpl Sl JoSas
Gl 00 Sged 9 (ol Jgog Loz a0 b g slacl
T pas e Ll Sl 005 e 35 pall
SYsbanlpcle al g cae (nlb Basses s
GrS At & 99 lgdal 5 hodigyy 4 (S,
(P (89)l50 50 12 iclin a4y oy 9 Sl
S ped dnzlye Cia cpl @ GFaS S 0 e

392 g0 sl g Oliluo (5,135 p Lo lw

O 5 S slame Sliles 4585 3 5
e ol 4 gilexs slrolyy ()lSTs Lol
Oblese 02 5ol yus g j5lie Sl 5 0 5555
Bkl 053 sleeigyn 5ol slasiolgen (e
.&)51‘54 Cewd GJLMA &_JL‘ULMA.A 3o UM o..\..:‘}f).g
85 ol 11 Sl L 5355 55 Slins oS o 2
Logas «lislus 0,lgd (65 IS L 5 M 51w
S, bjglie sbbes b wolan das Lyl o
& olors o35 QL’)’ 9O 3> LSBJM O s Ol
30 ghslie cpl bl coad i opl 4 il jgiS
1 olare Slilce BT 5 odiiS oS 1 e
CotS lidl ] ass aS b e 0 098 oy
Ll 00y Sloj o3l cwl Ho Olalus
55 SIS L 5 555, an s
Ul @owa w5 olslie eas 0 slagesle
s g bl )k ,o 55UsS 35k jlejsn i


https://kimiahonar.ir/article-1-62-en.html

[ Downloaded from kimiahonar.ir on 2025-11-18 ]

Bis ol o0 5l eSS b bl el b ol
AV pslas) o 5

99 Ol s (GleiiS ol b sw oo Sl &
Ol 3= QEASES 25 g olygls - paasie o9 S
anslr slaidu (slod (pdged JUd clisbns 5,135
Slul g Ohglive S azye CS5,0 5 gl
=5 slaans) )3 d9zse pall i & (aluls
S Ligl3l b aSL s anlys > lilas a5
Ol se allus 155 2 Gl o i slaolTns
@GS sl (lagr o eais o p oS BT bl )
) gy 3 Slikns #3ol (gl o ol 5 8551 s
)97 2 9 G035 0978 (el (g cOle (0l p2 08
@ Sl SeS Wlg oo ks s, sileme o (sele
sl a8l Bl ol Gk A,

SLaiS &y 45 Bikas 45 55 (6 Lo Slisluns ¢ ylo
Ole 1PN L @pdioe Oyge plaasie ole
FB Al 4 Wl oo sages &5 JLin g )llas
Bs 2 so30e (igel dlsie el Slisls (5155
SIS p Sl Plal g cl j9i5T (Ko slasls
= Gm L;l.:ool.e‘j odles 039> ;O FUSIGH - W0
O 69,555b 5,5 g (ool (Judos lawgs il
S pdy (o0 Dyge el S35 Jes
olawi al; aals as Sleoy (Ve ans Ll o
IRV L}")'“j))" (209 )9.“5 ) LS)LQM A_JLG.’L...A
Soley dacold, cpl o JBasSes b g ol s
Oy w3l g QARSI by Slagss ot
ML:UA:T wy‘u sw}) LJ‘" 4 S| I TY) L‘QQT s_JLo.>)
ool LL g Sliluss yowlio )15 0 sl 0 (_ga ol,

;
........................ TAY 5 0 0lowd o Jg Ju%

gl Vo5 Ll Jloges aiiws gumdad LB
oy ool 4 0)l08 e Gioled w0 1) 45T g0 oyl
)t;:'>l...u C)Lo‘ ‘LE)L‘°M g_)l.ﬂ.)Lm.A ub).> C)La‘ )5.’4’.;.a
aeliy | 2ol cblanl 580 el el zglaw 4o
03,5 oo ety O 80 12 s

‘SM.?U ‘S’Lw.af MW)Q ‘_g)Lu.o g_:La)L.M.o
LmC)JaOT)on‘ LS‘ 45)9- AMID&SJGLA&‘ULA
2 e B g byl dal 5 (1,50 £85
sl 5 slBl b 5 58 (g olone slooged 5]
Sliles )55 Sy e 3 S 0
Lol gHlare asol> mhaw jo Sl olul (s lexs
S ol Bk 5l 5l in e Olgie 4 b So Sl
S8l o i by 5 lEtils a5lol s 51 Ygone
1y 2955 Ghay anl lyie 4wt e a1 0l
Sl a,» JL> A.»TGa oles Q‘y J.u.u @])Jo
o 59y 2 O 38 3 (e A8y 5550 il
5 Oheld A e onl 4 og wals> St s
(ldé > dsol> gl S > (g5lwsSl o L{::QT aadus
5 S9dee paie Gl G Oler S Logas
DBl e Gl GBl o 58 ol il

lacewl 51 Koo (S (b iz by 50
5 GilesSll Az @ dzgi Lo wiS e 550 45 g0
SlorsS - Olsz e Ol o Lol (35901 3L
ShT oz wolisls B bl pas b 5 ez s
3 gdos Sl Fp ladd, S 4 G990
acin] gl iy a) ol Glaal 5l clee o
6 lone anle (Gl o0t oLl ] & 5 lislns
oo lid ) Lo g el K |y cliia
Mellom slopp (b )l peS (28 s
Sebes ol (Rl

Ol 1y BT as cnl 3550 n 3T Jlo (sl
S99 L aS o5 cdmlice oV liwe ddblus o
Bged (S35 Gl 40 H9aS elid s Glygls Hoa>
Lol c;».QL) o‘) 6)9|0 r:jb )90 L )L)] Awd k)"‘ )‘ ‘5700‘3


https://kimiahonar.ir/article-1-62-en.html

[ Downloaded from kimiahonar.ir on 2025-11-18 ]

-

-

s MBS & Sliles o o0 dals a0
(Wb oo Srals
Gkl oliles by 230ble 5 sileSialos
@ Slilas asbiopm] sla! p gbs ol ¢ J S
S 5l Sl )5 0 50 B o 0l L
s el Sl o Fages 5 (S QF0nS 1S
15,5 ouyol Soe Slisles soiaigls 5 bl
G aS i olgd 09z et ol A el ool
SaS w9 L1535 0 0l ol S Cow Slilase  oled
alo> (ilsd Cule) pas Sl Sl 0 2y JB
GloaisS pss Jles i 4S50 (6,910 (iR 09
b ary b S el Slile G5, ol 2
w25 b gl s &l conel duay OIS
g_JLEUlM.A 6)5‘Q o)i.’.j) u.a.»..v 9 ‘0)5).) QL’." lJ JGL.:J )s)
SaS 0yt i 5l Blaal b Sales &0 4
55 odalagay EMSLs 5 5l 6T slr 0 (ks 8
Sz 3 | Sliles wil 8 5 0908 walys al> e

3 Shpee Sl Al (n Pt (2L T
0,8 Joe b aslin 3,k 5l Slilue 2.5 o 5la5 )
B8 oiphaw &b 5l as el ooyl asl> aen
9 1 pdy aly> O)j50

&_JLQ)LVM 6‘)?‘ M‘).e u’_gl.g.)’)‘ :6ﬁ)ubx X
S ol by (nfete ezl alis ol
byl opl cpgas 5l Bas S g0 ol i ke
oy bl e 0dd el oo 5l Blal 4y oloiws
el mls s Cliles )15 2 Al vz 4y
pac 5l (Sl ool yand Slaal b awslice o o]
Slaal cpl 5l (FHn e 4 plitws ;5 Suidse
il e @rteln po)) s nl 4l

Lol el oo ol s byl o ool iy S @
SIF R by g aboml cogar 5 Jlo A cads L
Ol sl )oY (Saalen 09 ¢)9aS 50 Slilawe
ol ssmlive 5 Slislce ) 6 Lo )0 ogee

e sl wile plasle (ogas Gl 5o
Silored g e D)lig wsilond g solexe
SIF el (Vs (s el plosl
oS Jo s lons e 135S 1o (6 lare lilce
S oy bl il gt iyl
G mls wbl e 0j9m p) jo b Slelusl zol58l 5l
S 0939 D9y 5l Sl b ol 5o eael s
Dby ol Olalue JolS Jiligs sl 0 e olgs
Capde Sy B> sl 5 Gupse Sl ol
Shenls el Gy BB (g3 ,a0l g o odel
O 3l ool bl Slibes Gl (b 0l
b Colex Sl ggu ar Culan 9,0 51 Jpus
bl onl 2 ols (RS (BS dnwgs G g S0 |2
905 hogs i ) by (nl g o

Jolo cllad oyl llsy aler 5] spen, )
Slaal b, 0 ol 5l coles 5 el Colon
G35 et 4 Ol o0 abox (] 5 &5 wil e (Lo
S8 a5 Gt a3 bl 5355 il
5 0 il ol 5 335 Slo,@dbl w38
QRS ES 18 5l coles g Al 61550 5l aw g
Jlo sl 05 olal plagsi> 4 oliws ol
Ol e g Seales Sjs0 4 Sliles )55 2
angle) (et 4 (29 BB SeS wsly ol S
38l il iy U515 3] 5 5ske 5
olcdls salgs o o) Sl Sk g 08
e Slilus yg (6 S azl 4 olyd )0 gadge
3 Salen 5 axly Slo,edbl 3,k 5ol aales>
L @b gl )8R ol lilee gangl;
sy ) 9wl cel ceoine BT iuled g ol s
sl ;58 (g lene Lz wb) Sules 5o 5 Sl
) ablos (i Gloy J2I05 7 6l Jour) tad
oS Jo o wams e i (100 Jlo sl dale 4w o


https://kimiahonar.ir/article-1-62-en.html

[ Downloaded from kimiahonar.ir on 2025-11-18 ]

e V¥ Ui Glase Al aluw? (VWAS) ) 1elS (5 ,0b sl
A¥0

AU Glage Axe &l pl &y jg 00 (IYVY) Mg o S
YEXY ao

e Ao oo Sylene G, B VYVY) 93 ,lgd) o)y an
Ol palie mwiige (o]

&ool3l las [olgds 7 talgn 90 slad» (VYAY) L ,3 (o)L p2le>
FoXY Lo D) i loame dlme gl Ll daz 5

daliad i ST (g 5lere Al (VTAY) Lo, 0emme «idge
¥ o O 5 ol sy lase

wilare Sijsel Oley 425 COYAV) 00 5 (oms won>
sasails L) gloyie oy wylare Lhjgel Lialad Suoge
AYA) A o oolpe5 olEtils (o lane

e 5 Jloz polie ilone 2 5)9 OYVE) Ll oo
OFFF ao ) (b iboj sloyin aloe g0

Olesbe 08 Vg oo 5 olojlo (Slee VVA) e L3S,
aolilad (Caons) bolzils Slail psle oS (s 5 aslllae
XYV g YA i epiin 098 «{(VYAS) 5l s lose

5 Cupde Gitw Sl g lexe alur (WWAY) . e (o Lile,S
Ohel sobore aslidad sl 5l 568 slagsb 43> sl
MO ao N

ATy dax i lare 5 oloj s (VTAY) 08505 (o
(S g sede DhLam] o8 00l 08 O (Su e

lass aloxs OV FAY) i Canio (535 5o ozl o>,k aiilos
FAIYA ao A

o OY i goll aze (OYYY) laplinSin 3 s loxe ailue
AP¥

Cyas Glee g arng slagib g ilexe 5 silned Sy
Shyd Al 00 OYAN) GlRl gjlere 5 il e Jle slygd
Olpl dswg 22550005 Ol pl S jlere 5 S5l et e

s &g ks Modliy slaamlue? (VYYYV) 0l50d (goige
FYXY ao ) b olese

alzes COlilos 2225 )3 (hie § St LOTVY) (3l () rrn oo
FOFE ao ) Lo lase

http://Imemar.net/1388/08/26/commercial-residential
complex mashhad
http://en.wikipedia.org/wiki/File:Shahyad.jpg/
2011/11/22

http://zorwanplus.persianblog.ir/1390/04/14
http://www.modares.ac.ir. 1390/04/2
http://mirmiran-arch.org/fa/Content.aspx?PI1d=5.
1390/04/5
http://www.nlai.ir/Default.aspx?tabid=562/1390/04/7

s
........................ TAY 5 0 0lowd o Jg Ju%

0

Gz o gl g S 05 S et 5 Slisls LlS
RIVON-Y P B N PPN W OUES SR (R IV-N P VR DSV
2 OBASES 1 g9y p ool b g ooy jlewn

ols salys Glilue
GrS a5 wly Cupae 85 S 0 L
sy 1y gaazr Bl glgee (ol Glaids
2odle a5 C8F Ll s 55a8 (g ilese Sl

2,853k 69,509, syl ol Jgol (pl ale,
b albile )l anwgi 5 2ol 4 e a5 ail,

(Q,15403) 05,5 Lo

. Meyer

.RIBA

. Vitruvius

. The Ten Books on Architecture

. Gropius
. Max Taut
. B. Bijvoet
. J. Duiker
10. K. Londberg-Holm
11. A. Loos
12. H. Wittwer
13. A. Fischer-Essen
14. Vijdeveld
15. Le Corbusier
16. CIAM
Loy olilee » GBasses s allbl Golul 5 Jeam Y
ool ol gpsleez ool 5 Olme (0 9gzse slagh )T
ol (a8l 0 lge pans j0 Dledlbl (S e SgeS 4y 4z b oLl
Jresl b ledbl oSS (6l aiiles oo Jiled &0 jo B asles
2,5 wles (AMR.Soleimani@gmail.com)

1
2
3
4
5. Cristal Palace
6
7
8
9

aluls

Sl 5 slere (b Slilis (5135 5 palr el
FeOY oAl AR L}u ‘;f,‘.m/.s j).v ZJM g«é)P)'Lg

oo e VYY) gilontd 5 6 slons Sliskace oled 3ol
FUEF s ) b

¢

—
*
=t

¢


https://kimiahonar.ir/article-1-62-en.html

[ Downloaded from kimiahonar.ir on 2025-11-18 ]

\

59,959 Tob
YY) (Jlo BT pozmo (Sl adisbune (sl
OAYY (g aas) a5 bo

http://en.wikipedia.org/wiki/File:Shahyad.jpg/2011/11/22)

JAHAN: PAR SERETEEEt: e Y

Ol oo GO (ol b
1y LS 4 ddisliano Jgf 55 o
XA

3 39l (rwaiten T 5b ool 2 (o ALuLS as goso
(http://www.nlai.ir/Default.aspx?tabid=562/1390/4/7) RSN


https://kimiahonar.ir/article-1-62-en.html

lon] Al o 4 45 Slisleos (gl 3890 e maigi) = (V8 -5+ gla o o (g lare Slilns Casygd ) Joir
&g )l Ls‘o..\.«c uL‘LL?u l) 9 ol C)Lu U"‘ L )M 45 ‘SiL‘L'LA.M.A LS‘)" d55.¢0l) u)L..C 9 o..\.:...u) .)‘é)ljﬁ dae L: 9 ).>19.‘>
ulf.h)lf.l p—»—‘da_! (\ )Lo.v.a) 2l (w‘ d.d)f u)s..a OJHS)‘;)J

[ Downloaded from kimiahonar.ir on 2025-11-18 ]

fEN] o oS )15 &b Ay
439 g dobp ol Caxuo Kol 2Kl geixe )
Sise et 55 1 5 Lo S ki s 9 e o) sy g ol oKD AR goine
Ol ilesls <S5 oyl
Y ; 5 425 5 4l losl . s
Bige oS 3551 g Loj)ls” sl S WY KB slaoiSdjael ¥
Ol ilesls S 45
3l Al o S (sl s (g jlose ¥
Soge Lo S ki Slgal Y gae ey et
Sleal 3V gh paie (gSs S0
B9 o e 5y @bl (g dexme )i e il 9 oS S)l3 \ial Olgly S (GgSame a3y Ve o ¥
Bo9e St odige dgyals Lodize Sl 9 HSume S )ljg \\ra' o8 dado olKuil> .0
& e ool SRS Tk S WEY Hore e S @le )b £
Ghge < Sl yreis g Sme )5 WPA byl il )3 e dlial 3900 sl Y
(3990l N Sl g cplee ©)lsg WY Sl dilie Mol o A
Bige b ol IS g Jole prts eleduo! (5ko b 5 e Lol alpls Sib ¥V (Lo) Bladeo! il Sl gy oo A
e otigs «lado] (S jh ooyt 3 (5Sams lusli S
She 9 e it ol (R o g sl 5 e L) gl o815 Y- el Sl 65 5o plejl N+
W plls orige
Soss g (B9« Sin B Asgarms V)
B9 Lo b5 353 wlid)lS ciun M 5 yeo 5 75 VY [ XY} 8 degae .
)
20 b ol s e o o] 1o e e ey ]
B3gabs WB6 i e (et ol e yed ORI s bl e plls W Luog)) lodes 5 1Y
ipkare
. S b sl e
& Syt it dud iz s W 725 5 o) (FgSms goizze AV
Sl sloats
Go9eb ¢ 0995 35 () vy o9l 25 S Y
. lagss)) g b1 bis sl S (S 9 Conglie ladly VO
S : o v
e gli> (Heller)
JEEe Lo ol s s oS 5 Wy s 6l ezl N8
il Sigel ac -
359 Lo)lf (oulid)8 con o T—uf? . = vy Ol ol 5 el (oBjgal asgame NV
ol ol
[ENS PN codljedlcgl Bl ol B mdle wblbs ¢ coudls Lo yiow : o;
Sl ) sy sg00 o A olFpdle pble (o e OSe S92 s e ol oSl st laiSings A
0Ll Slad (2 3 e O g Slork rgie (eonldly] Silored 5
Cawlyy slowl j90 N
gl platel g plesybe plie s s Ol e Wy e by 2l e 5)9_‘ \
(olxind))
< st Lo pdozme l5indla @dla (e3gae (ke Sae ¢5 NS EPPIES vy csbing s ol )8 Ak \F g Ve
$95° aludl ¢ ool (pranms lapils Sy Ol RS o (S b
. ] G ol Lo 5l il 53l 3L cpluaie] gl )
Byl . . : ; deu| ool )bopes lads Oldel £l e 0 (Alb T
Ol 5568 5l (2 (pledol syl (Glyas 5le)
ol gl ¢l (ol (9l ¢ i doe ¢ aidle Loy - oyl
sise el oo ke e e e otle Lo OSwe & Jljg T s v ] e S Y
o G oo igiled Bl gyl Sileped
(3990l 23 0aljpms @lPasle wils plazel gl yme e (o3l 5oy SR WY¥ S SHp Sy
JEEe 15 e e ptiolhis ol pelS eyl e ojlo oyl S5 Wy Oladeo! Mallipe 8yl & Jia YF
Cgin 60 daswo o iy o3lzeadleg] 3L cplazel
Shge TSP e b Sin g e v Lol g )5, 8550 ¥
Cawgd yuils
Bégel S5I9m e eplaze] gl ol Gl ¢ pen oo (o3la 35 b et olojlo WYe Sl S5 e Y5
2l oo 3S1ule (il 3L eSS el ¢ gt L s ) ) S ks g iy e S b s gasre YV
3390 35,330 sliy WY¥
3ol )3 N0
X ol (o s (5 R Lo phsen ¢ adly Loy ¢ 9,5l ol OliloeySae 8y
RUs e . wva Sk Sy (5logi 9 silojl YA
3lal3yne e 03138l 1ol ¢ comslillg Sl 3
< PV RO SENRI S - | N [ O 1 W
K T oI B e St S B e S Slye lojl o PR PUES AR
ok e
. - s O )ljg 2ok 520
GB3geb § o ilpd 8L el pmo e (3 (ol Lo jai i . WYY Lo (23 pole OMb (glyu 515 ¥
Siloged
. 30 b VY g sz 1
Bhgel & e o)l 305 )l A o
98 <
Cus (A5 ale o S p5 -
Bdse Loj3l5 0 o Ciuns < ‘ (et W s N3l XY
55
(dgal LS ks 1l5 635 alop WD Orbanls LS 53 aals g XY
by )l S lRtsls ol s b )b oSG 8)5 @50 (55 )bgd
33501 Gyl g 2> lojlo WYY Sl LLS 5> z g0 g0 YT
B9 Loils plobis s 5l 9 &> ol yasdy g ol OUE > 2 s
e e)ld e
Bige S o (5 et dooe bl ke O PR WYV Lotz 0390 YD



https://kimiahonar.ir/article-1-62-en.html

5 8985 (gl (39038 el pe ol Lo i o3l y huogy slane Glosige (90 ‘s sl vs
” S350 50 S (e (Sl A 035 (63 oo ol elssils i
e s 5 S s 5 Loy ylS lisylS g olSetils abid 1 3 i S5y o8 il s S35y o5 ol oS3 XV
B%9ab ot dlciess lPasle wib ¢ o)l 1S e platel 750l Sy (g1 0 \\aZd e e (53955 e YA
gl Lo duos ¢ ige 6 )i e 6 SIS gl el s (s e skl Wys s skl ¥
> dose Bl wila dud Clyly o edls Lo i « 5938 pillg] L yloid L ol
bee O Pl mold dd ChI ¢ o e 29000 eE O £ e 7 \Wvs Sl duwg S ¥
S5 s29o5 9 P> Sl
S b 35 po duly
O g Lo jasme adgS il cpallpllss ¢ iy dese (e w2 e i 2 ).f)‘, . 9‘ i
39 KT Sl plejle 5y Bj5> WwYF &l plataw dsgece XY
ULl el e op i) Ed bl
1S alo oo 8 5 $loss (6 )19 ¢ SeSumn gaizes Y
s oo i 5 &8y i TR s I e o
O oodle gayeS

AF A sledlos 1o (6 lome Slisis encd Y Jgo
o, sl

[ Downloaded from kimiahonar.ir on 2025-11-18 ]

s ol oS 135 &k Ay
B9 W 390000 yiislio l1elS ( ojlo p ST e «dge Lo jreme (NS 70 ko (siaio 095 WWAS Ol @leo @)l 3556 0
ey . ; Slaldd deug 0555 i
U AL Lojhenms o (g0 csde>] g0 908 B el e llin; Eed e g VYA P ek
. g3 3500 ol nl pegie oa)lo pSI e (ielio (el (ol palex b8 . ; i
390 0 Ol sy j ezl YA Sz olpl Y
(590 e
B0 72N 3505t AlBedly wdls ( ojlo 1S e (g Lo jaess wilile (gage Sl oSy YA 285 Loly 0aSes (6 jloxe allus F
B9 $ Oode Cany o8l \YAS Lo Canyd oKLY )3 D
B39al N oy olily \YAS Sups OBy (Sl S
sl s Sy olSels WAS Sy o8y 53 Sl Y
Sy S dezme ol gl o (gl doo] S5 0jg> WA S 0jg> Py 2l A
Ghge e syl VY adato (g o AR el duyre slb A
55 9,61 Lais sl Lowds o)l yles 428 slasly N
Sige 39 IS L laSodlis palh (g L yhesne st was ROy o
s gl sla )l Cubdp
Bige o (ondy Ol Aol ()l e \YAS il (6)bs S5 geime N
5 oloss 05>
B39ab N O oS (g3l e \WAS lageds glesly VY
(o) e plal
sl s Lol ol olezils WA oLl ol olSetls e AY
g yo dasxe (old LauS ) ould Moo (SIS B jo 502 (2> oy @dlo diogp Anes : s b domas (b N
F a5l A8 5 gl WAy
sl Loy ()l yoo dosno 3, 5uis
25 g bl Lais ol Lo ligd olodly (b N0
KUY oSl ol ¢ )l rllolecd on)lo pSIde (ebla Loy (o (s = o WAV G e S @)Id.
e 185 by ) FO0 (g 8lun
. Sljl ol&ils colo >yl N
hoels s el sl sSls WAV e e
(Jlad gl 22ly) o3l
alas dewgs 8 b 13 0550 EL plosl (1)l NV
8ol s < e VAY 86> 0jge L plodky ()b ’
SN e
o)l le bl Clad o)lad Lale oalo pSIde dus QLI splazel g ) Oaye sagide (b dils VA
S5 hysoe & lans Sty VAV
o (b5 5 slore)
Sl o) o Liogy dnas o5y 0d! A ¢ oMol L poMe s Sls (gl sl
Sl Ol ez she @lo dagp oo ()h2dl (o A e N olie il WAV o e i b R
S SaSyy Sgn 5 0,8 Sexdlis ( olore (sige ¢ BSgw alle
R Snp loils
B9 OeVln) Geed s (o (g Ape (39> L jdaze u’r‘l.s N )5u4 ’ WAY a5 e (gledly Ve
305 S
s iz Jlebon el (oxdy (ye8 oBlie (Alaas 5b 258 ladl (sl cgbilol s 0y olRils WAV 0z OIS )3 VY
Gdge s oxijgus Jlon colysS 3L h csianl Sl e mdy otins sel U5 S5 sl b | sups el olKiuled | WAV Vede Jlo gly 8l alb ¥y
. . B iz pllas ol Ol odige plls lozd s ¥V
B0 S 593868 @l (PN S50 el Ba S s> 2S5 )i e . . WA .
Olwjgd ol lezdles Oliwjss
A g b1 Laas sl
e S5 el e o WM ollsle plesl, Y¥
oo g3 o)



https://kimiahonar.ir/article-1-62-en.html

[ Downloaded from kimiahonar.ir on 2025-11-18 ]

iy o)l ole il Clacd eylad Lapde oajlo 51 dus Ol spliaiel g ] ) e sogrin (o dibls YO
Fe Ol $olana 2y YWAA .
RSN (ST'5 olore)
9ol Olejbe lulus, 0 by gz glejle YA )5 9 &> plojlw 2w 5
sl s s WAL o Mol g Y VY
o 35 m slei b YA
. . R . R TIRI Shalb Bt v
Foe 3y o Gealy sy Olonl 152l (i yoal ¢ 251 0 Pl oS Il e85 WA L
25 005 Jello
Ses ol
$ ol el il egblol (S s WA | (isSms e classly sl YA
il ped
; e 5 ol (b X
el s ool (6 oy WA ol s ) 2
o3bl (g) yards
. . ui—“)s e QE)'LA A Ol (Sin s e 050 :‘"‘
S8 olmbydl S
o pll o lejlo
hge s el sl o oIS 3ga0m0 s s e P O AR ezl Cats (6 o5 5550 XY
S plazsls
(3990l N 1 Cutige lojle WAL 1)2) Colige oy XY
. . 9 il ed Coglee .
] 031558 Sl (gaen] ol cBloo (8350 1155 wungd il WAL Ao Cyaandd e duslis YF
e 5388 5 jlore
By Olon) b e (NS gl o g 35 o YA R85 e g3y YO
. > 2l — Gt geine ¥
58400 < N WAL
&9 <
bl (3900t el ¢ oo)lo pST e (i ad s 5500 HLidl el iz pllas ol -~ Pl lojle ludigs oSSk XY
o Aol S sl S il oige
B Slaed ecyled Lo ple s c(onjlo 1S de s Gl lpalgr 5L plaaiel gl ) Oeren (orde (b aiblus YA
B9 L ey §olena Sty AR . "
oo 30> 5 GbjglS (e sLd 5 s)loms)
By I o Ko (sgine )55 el o (g BN gl 0945 slaolSngyd eSps | WML | plalolSag )l g el ¥R
< < alple KL WYAR DS L ds oo ¥+
. C i 0 SV Gilose (b ¥
3 £l ls o33l bl jun Lo yle ol pesls pbls (sanle des Loy Olyls plazel z 50 Mool o151 oKl A\ZAN
EUs Elpmals ol ol Lo ple olfedls @il (sizle des dos Ol)ls plaiel 2. Ml Sl o s 5 pole 1515 (slaosStls
; Lol e j3590] duns 153 = (¢ laxs Adslus FY
Bdge o (o dgrmn o) B0 RIS 2l Col s (ot i poa S (0l el e e > WAL AP olese o
(&) o> Ly Sl
38gel s &b oje> A VO ol Y
Gl Prof. Lucio Valerio Barbera, Anna Irene Del Monaco, 3 el Ml 350 A 23 ool Jeo I3k (b XY
s Antonino Terranova W) SeadlST Sliios ol
B39eb oaljllake yaus Lud Clls ¢ 2SBlgw Hluls ¢ oMl Ls peMe s cplaiel 2 sl oblb anl o8 ,s WAL ¥ ool olgys g dw yladly ¥O
s 0S8 0518 (oD s 150 dln (Mo islow ol Sl 0ss | WAL ol ol 5550 X5
16 16
14 ~ 14 r
12 N 12
10 ~ 1 10 \ !
"i a
3 8 5 8 ~
i E //\
kS
° 4

62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 86 87 88 89
131 Jlw
335 Sl Ji W 50 Slibas Jlans

1395 Jhan 3 liana 21

N loges
Sloy b Vo (Jlo jo 0ad )15 5 Slislue olass
o5, sl

399ab g (00w ;4 40) 3950 Dlasluce olass Y jlogas
OB, as b gloy ob ¥y (o0l ay)


https://kimiahonar.ir/article-1-62-en.html

[ Downloaded from kimiahonar.ir on 2025-11-18 ]

(U s Sl 58 o s 183550 60 Dligls 53 QLS &5 2
S skas, » ol o8,
il wilne Al gyl E o £93
AL AT sl glacs o s dlea! b adlus g
7MY I¥o Solons slaes S et (Hlb dilas
5 il als o S Al S9l> 0525
& lone Slislus o FanSes 2 Ll Jgax sl gt Bl
e Ol Al | BasS S 5 alals
s slledlim ST alans

Sliles 080158

; < 5 99350 dilue
e slaslg o rar glacs 4

s Sl g5l al

5563 dislue
/A /e A =0 ) A osyen C st
A JAL (VWAL VYA o35 0552 Lg)l.wf.a Slasluw &‘9;‘ Y Jsu\>

o

N

f_Hf_H/ — N

G R kS Cilal odiiS I3 05 s
Slils L
Soeh i s ple S ede s ol oS oS5 sl e S
s =1 . . . N P
S Slual 335 S # Ok 5 Olslie o ‘ ‘ »S3A

e Laskie o sl oS 18 5 el anal

3994 9 3990 Dlislas (5,135 0 JLSLe ¥ loges

3 G 5 53l glacales — (silens Sliles ()5S Slal 335 (pns
Colem —Culia E50)
(& slors Sililus (63158 5
b il sl gzl 2 G35 Sl 5 (s slern Slils Oz 28
- S = 3 - S
oEs 8 =

g - et
kil - Sl

Slisles (555 0> 55 (s Sl ol il F lases

ol 03 el AS 5 S a5 Solens Dl 335 i '

la s

ol Pl gl S romel 5 Blal 4 Oy S 5o il L3l -

(Solers Slilus 335 o'x.gc]a..u
axw g 5 230l (g5 54t
e oy bl 55 bz

Oy g 3 B L3 3 Solere Slils OL o 28
Sy Gl 5 Slaal & h ul.i;,,__lhslﬂ!j&ﬁz oolas
el o OB LS 1S o ey Slalos

| 55575k

" 33 s Sl o b iles 155 2 b sl oSS 53 s, Ol by
e Cilaal Sl =S5 S <k b i Golons S

RS
Sk
.;L‘ Golers

ol il
e slg
oL e
SIS

olales

J

G5 Sl 385 el
slacsle —golars Slalis
SOl 5 5 g 5 ole

Solors Slilos

T

()9S (gmaigen pllss lojlo) axly (2 o olgs Lawgs Slilae ()15 5 Lo 0 loges
o8 w5k


https://kimiahonar.ir/article-1-62-en.html

[ Downloaded from kimiahonar.ir on 2025-11-18 ]

o ghe | ] ay ol des 0 00 slene il sl £ g
SRR sloye » sbys g, o098 Bl g
e R i sleasb il SVl il
- 99 o 40 gione ke
[e—R i g pole sy slaosSitily oS b
[ — A Slaso 33 iyt (635bh (6 oo ditbune
e YA S P T
e — IV (Mol ) el slos b
—— YT Jssew b b
EE——— I D Sl
s — YA S oo
s — /I w8 o )3 (e iz Sl 2l
e QI 5 ol ol utige pls plals b
e ] I (Oliol) ome oot - Simp aegame oo
— AAZAN) pleS dgd ladh (Sl
* A-/6/\0 b gl (plb diles
- a5/ sl oSl slase (b ailus
_—————— Y VEF gl 2 dbles
&

A

> yb dlue st o 3 > 0Bl — (6,5l dc goo adsluo Coni ol
(P 30 St 37 0EGI1S 5Oy TRB :zl b cageico 5 jluly SSU
wle Lo (g |Hlw il 4k (O 0)) 2 sb diwd +(WIT)

| o

AR >
L

GEaD)



https://kimiahonar.ir/article-1-62-en.html
http://www.tcpdf.org

