WWAA LT 9 yoo AoV olois ;5_22 WA

79 gt § (S ylow T O30 il S liouwii gl s owy
Ol 38 s O B0 i § OU 3L S5 Ol 90
Ge!fgslogjr Sy w9y Joolaullb pes> a5
P 7 (Fonb (S5 9ilkeg 9856
TR

Ol Qs s o oKy come pole 0aSimg ( JT cordgh 09,5 -V

WAAYNY Gimdy b VYAVVITY scdl o b

ohS

ol 35 31 sl (i e VY ol sl 4y gy L5 i aigd Y s 050 sloslo ay i Ly gy (] 5o
sbagty, fosliinl L clond (oo 593 (85 s med (5500 3 V 0 )lob ol a by o pl 5 i aiged ) 5 Sg
5 U3k (= e 53 Sg s 5 bl (30 Cbl o555 (o2 &t (s (s b (ETiLeg S 5 3 (S piles S
aalllae 3,50 Lo i (slpaised ouims oS5 (sl (s (s S0l Ly gt aiBlo g5 (S i 0 S (5 Fre
5 Selog,l sl an Comnd il gl 5l (g it ol gyl Lindigas (ol 48 0l ase s ale (B S gilag ST g, alalsy
Slaniis a5 ols ot Ly i oSt (ely ) s azrsi L aalllae 350 pLs s gLty (g0 izalieds (ysizmad Oiiad ko
St U Sy LI e St 695 5 & g oo 9 el (05500 2 5 S s 19 Sy 5 5 el e
ol C, sterane 20S/(20S+20R) s 5 10 C, sterane BRAPBPHoc) (5,5 Logsly ol s o il co Sz n S8l L o Sazai
S oobiad Uy i WU b 5, oy (gl 5 ooy adgh Cdi iyl oy dipiiony b po 4 digas das 0 45 S
SIS o5 ool (y3500 i e Litie S a S o pas o i any i il 5o i ay (85,3550 (60 i Jog0d
oges e 2SS da i 5 o 4l S Lo Sl s 55 e (sl g 039y et el S (5955
il e S L5 (2 Laeome 10 aalllae 350 (sladiges L i a5 ;S0 €, €Cyg € sl il (ke
S5 T (59,5 93 3l oaas jgloay ooy aalllas pl s sl atge (M osls (lid any iy poliio Sy fogod ]
i eydgs s 5 S e allan 850 s (laigns sl S e 4y (CPI) S o 5 sy yoliie S0 el o0
sl Al S e L placSins 51 LT sl ;S ol s slaiges 5o il 5 g 3525 pae (sizman Cnlydl Liie
A0S et ie g5 dny 0,8 Sl sla ST (glojlins logad sl ealisaal Ly e (oms) 2 9590 (slivpine (o8 Glles oLt s ]
oo oy glite Live glackin 5l gds 5 Sy ¢ (g bomu] (55§l 39250 (sLadiges 45

s ) SLALIS (95 g (U3 (S ol (gdd (ST (g lown] (3o (s m i Gl 1 gudS wilods

Ol Jyguaet
mehranarian@srbiau.ac.ir Sy Sl w0l
(DOI: 10.22078/pr.2019.3505.2601) : Jluzes awliss



74

v Oloy Dde 3L dsllas

g0 St 45 laumﬂ i glylo aalllas 5,9
P PO P W P WK SO S RS IV P o

by sladlllas (izren 0555 0 B (i
oy 4l g oy3lsee S o, o Y] oimse
e Jged (o) 2B S plasil g lae
Oldo sladiga a5 ols s sl cai sl i
Ssleg,l slgaz 03ga e ;0 Gl 5 79>
b slagl il jslie izees 0SS e 2
i 5o Ol pf lias (L Jloge3 £y «Cy <y
lol=ud Jlog—os ¢ C,, Dia/(DiatReg) sl il
a2 C,/C, 20R slacyl il 1y yo sy
Sadlas 0,50 lodiges 45 20 o lid
o 5 o L (55055 Ly Lt So
S Soges s 3] ooliiul Wloos oy Lo
ol st o8 polie S5 il ik o sn
o Lo lltie So 5l (Sl g Ladiges ol
55 Sloe Ll gl (g a8 5l 5 008
09,5 93 3529 ol asllas ol d s Colys
JologrS as ol o am b 0l po o (S
=yl Glimsgy —g—m0 (Gliws; (8 deiar Jolod
5= Sliwg; - oilebe sl — (8oL sl
O oLl 5 s )lemol il slacii Ly as
p9o 05,5 5 9l (S atal) oS s
(S Aoz 5598 a5 (S deir Juld
Aot g3 095 Cdlinl - s e il
Ol (el 50 i Ly a5 ], Sl sl

)l (Sey bl )l e

anllas 390 dthio (LSl i g (owlidiome; Cyrdgo

Aty 0 5 vl e a9 )0 Lk e
VO km (o las ol ogls 8 Je8j0 Soldly,s
Gl e G gz )3 5 Slanl G g
o P A Ol (ml (e g ok i cnl a8 58
i Sl gay, 45 ol o Likm F 4 £+ km
3 ook (=58 5l S g 3l Bt o

Ol bl oo il 5l (gt Ly yoiS (Hlae

doddo

. > .. L 53) )‘ oolas | °}9)—’°‘
RS :’"“:’)—?'Lér"‘l

O i (3B S oy 2 g (oS 950
Sl ()8 Jloga) (gmny sloaslis o)l ol
ool 4SS G can gl pde 5 died 08
SBoa a1 ol bg85 olsllas

St ol D955 Gl g (o) B9 ol
2 Sgr g Ssloal 3l S cis e o i
Ol 50 mls (P i g L3l (S plas
byl b e 25§ S35 (o p 5 Olie ¢
aye Ltns glackiw )8 0g—, oo
el ool wl 8,9 (6Ll a sl ol Lacss
bysyo gy 5 Sslosl 3lste cd aigai ¥
asges ) 5 Ok (= e YV 0 )le ol 4
Ol V ojlo ola any by o w2 (5 Fee cis
o Sl 9500 Al ol s (S
by, 5l ol (Lo )5 slogn) (S slaailis
i b (S gley S5 (558 (S gleg S
Loz 5l cwl aslllas 0y5—0 sl odiges >
485 Ojeo ol slaob;)l s olalhs
O3k (=i o o (s ylemml (350 i (5
2Sled pgio 5 (Sl Lok aalllae 4 ly5 o
as ol loas Lyl asdllae ams o, S o Ll [V]

i sladiged ;0 oddw (S g des S S
A S (§ i (o9 Smyd LSk g (b
dges o edle S g a S oo b sl ol s
Oizmed ab oo Sslog,l 2o dh S, 3
Slg—w, 5l = loaiges sla bl sasmaslis
s5=a il T egs 0355 Ol el a5 (2l
aiged as o ply Slgn 4o it TS S
sl S 5l Ladigad slail oo iuS jax i

= slaylage as ols lss asllas ol ol



WAA LT 5 stee AoV o ko -;,0!_9;2

S (B155lg S

5 Sslag,| gl il g, ol jlesliul L
Sr—Soslail pla S o i o o S S5 Lpdiges oy,
o3l 8)9 (Sgtw (S gileg,S () Jgoz) 0t
Ve mm s Fe mm sbal 4 glaied g Jols
oy b slagll 5 Sk g5l a5 05
e Jls s g9 5l esliiul 850 Pl (pizeen
Seileg)] slirl 0,5 @l st an Ledl 5o 5 95
e ol 0,89 55l ) sl s o3 5]
36 Bl Pl

&3_3 )‘ ool S 9—0 oKX _wo MJ).? ﬁl-?u‘ a_2Jlas

S Cp-sil-5 41 jsiws g9 3 Chrompack-Cp-9000
ol YO mMm o] A3l hd g, e Ve o] g b
05— =l sled £+ °C sl adsl slas (ipan
5 ==uy ¥ Gimli8l el L Lo ]33l VP - °C
Sao ¢l Y7+ °C sl yo Jls,igp! &F min/°C
0 B3 dsged Ol ¢ poda Jsl> 515 Ve min
Gl 00y 5 FID g4 5 51 o] 5l g9 59+ /0 uL

(Y Jgo—2)

St g (i ool (S s gt (S
Ve km )0 g oy ST) ooy dedgm )0 a8 Sl Gl
o=l sl on b w Bly Gl 0 32 Jbb
Ol ailen (555 slaplie (o3 50 plame
elidiiney i 5lols )13 (6 j9mate 5 s Lo el
00t 28U ol (o lass )3 Glae (0
Ol aS ceul D km o FY sl 4o (g kel o35l )
U Jed il g (Sl 0,51 (i 5o 86
L S ooz 50 9 Js50 (Sobdly 58 Jled

O JSo) ol 8 lass Sliy Saes

axdllao (yig

sl _iolosl o a8 5 oy o slaolej] ool
Ol =l Ctl Csiin Bl gy soni g8 Lo d>lg
] =) T A aS Sl ool r:L’)u‘

Ol Cguy b (6 585 oyl

D> o ceds sloadiges el ol gl
4 ool Cwddy Jydme g 0i J> Lo Jlo s

S
~
3
x
N
X
"
o 100 200 300 Ka

NSy w3

G553 Sl Sh by olrad 03z ilelile Un)
(Al e (51) W 5230 9 55

B — |

N NASSE)
UEUN ENTRY Eﬂ

owu ([
N

addllas )90 3blie cwlidine) g oLl Coadae ) SIS



A

v Oloy Dde 3L dsllas

S (Bl gleg,S oy, 5l Jel> pls lacds euls SSE glizl s 0 ) Jouo

e Oy oelesl szl | Sles] ARSI /. ks
o3k & ko] 8 YVIO YI YA/O
o3k S gy £ 10 YY/0 Y10 YV
9> s YA Ya/0 o YY/

Ol 5 ol sl ponl 5 zs) 492 Jloy SISl cons alone 5 555 315 g5leg S 5l ol ulis ¥ Jgaer

nC ./ nC J/ nC ./ nC,/ nC,/ nC,,/ nC,y/

. L Pr/nC Ph/nC Pr/Ph
Olase Oy nC,, nC,, nC,, nC,, nC,, nC,, nC,, 17 18

obsk Solewl | NV/eF VY I\ F VY \IYS \IYY \IY# Nidt < IYY </20
obsb S g a0 BAtd < [fY Y4 VIYY \/-§ V-V \1A </ff <Yy < /OA
Jeres s A% <IAY VN VY V-0 < /A </ BI\g 4% </2)

YO+ °C sl (mles sl b+ °C g adsl slwo
F min /°C Los iol38) (YO min Soe an Jlo 593
Sl 009 Voo °C L]y slwo ¢« poida Jol> 518
b lyolsS g9 5l (omayz i b s (yiznen
M2 g Bl gl jigy <> ANCOS i
KVolt ¥ sacmalii 5L=dg Turbo molecular pumps

NN Amp AL L > VAL °C e Lo

o)‘[_g [_30" sy ngSSJQ“’ e —= G)LS 03 9d—>w0
(0 ¥ Y Jglaz) a—ib oo ) sec/decade i lon

0> (P - (55 (S5 gileg S
oBis 4y B (BT gileg S ol (g, ! o
ol o oedioe Jmog (o @ b
U990 S5 j5Laie 4y (55 (I gileg,S ol
S)ly Sl 5l J—3 el—il slacn Sy ol oS 5
ol g oo oolaiwl ¢ g oy w2l
Marian g4 3l eolai_ul 0,50 (535 Bl Sgileg,S
sTOm g Jobo DB-5 g g5 FF - Joe

i gladiged et gl oy (miw b - (5 5ileg S LTl ol Sl (65 lege sl el ¥ Jguar

Slowe O % StrC,, | %Str Co | % Str C,, | Str C,,S/S+R | Str C,) BB/(35+qq) C,, Dia/(Dia+Reg)
oLk L;)LMJ YV Yy AR N AT CIOF Y
Jeres > AN g YO Y4 «/fa BN <IYY

i sladiges glesl szl ooy (i cinb - (S5 5leg S LT 5l Jol> Sbgs 6,5 g sla el F Jgus

e Oy C,,R/Hop C,, C,/C,, Tricyclic | N.Hop/Hop C,; | Hom C, /C,, Sl
ok | soles] AL -IV$ <IYA V0

obsb S g N Y00 Ve AR

jeres > AN AN </AA ATAN o)




1YY

WAA LT g oo 1V oylis -;,&_Q;Z

o> i i = S5l S I 51 Jolo Soilog,l (58 laser cslo el B Jgor

DBT/Phen

Oloae O s
obsk & slows!

obik Sy \/Y S

MPI-1 MPI-2

</AY </

<Y <IN

9> =
VIAD

</A /1)

slodgesia s cdho pula s a =65 L 0g 3 0
s b SOl Lyl s andss Jleas g wileas
)_»QLM S99 U‘B"(SA é)‘é S99 4.»Lm.4 LMM Sow
oo (95m —=¥gb 5l U, el gl YL
Comil> J_:Jé 4 u_:| — 0531_4‘— Lewils “‘)—"L?r"
o P g A gleeduay ao Cews gldl oS 5
dges dw 0 a S 5,5 bl wl e o s
L s oyt sloonyay 5l asllas 050 cds
dilodgs ye—an gl o

Waigad (543,55 k00 oS 3 95 e

ool ol [¥] ady § guncs sl loges 5 Ladiges
S - Sl L Sl L (Sl
CetS Bl ool oo S - So8lL
T3 9 Sg il Sl sladiged )5Sy 00
AV JSs) s 2 S0S6 L (g i alas glyls

dJmi S g

SI

oAl

oyt 9 e

O3B0 G 0SS (5152 w3 g (olonnd S
kB g Ssleg,l ¢ glil sl ol Lyl caS
Sy g el (2 e 10 ddged s o y0 gLl
A dazy Lol (e o e Lyl o idlaul
CiS Ly il ol e ug—Sae 4l
codipd LS5 sl Glie (85 L5 )0 g 2
S il S 5 S L e
.”d . .bsa Ls) TQ' . - .‘d_;}QJA_E
Sl 655 Jlager sl el plow (o2 atojls
(¥ JSs)

S ailg e gt SLeS 5 (e 09— YU
e Gl Gdzmen 5 (> Gy 09— Yo
So—b Lulidl 31 ol o5 a sl leca O >l
J=od FS— OlnS 5 a5 ool a S

= S OS5 e 5l e Wig 3 o

0

daJUa.A.))ﬁAu.ngLbdqjmon 6‘?‘M)05$:WUJ)JYJ£M



WYy

v Oloy Dde 3L dsllas

5 Sy digad sl Sl W 5 (5 Lol diges sy Sl i 95 cnsd 5 (ki 5 Sl glotl sliz! lsges ¥ S5
[f] mds aiges (gl St — Snidlyly

Sl CIAY s g+ /AN Sy Mo A 1 lom) )
Aiged dw y 2 4S5 0l et dw pb i sladiges
a2V (S el shls aallhas 550 i
ailoads adg et iy ooy a i al> 0 0

(F Jss)
Jete Jloges 5l 358 ledlbl ol e lare ay a ]l
Al ool 35 Y-y 0l e ol jo V- il
09— Laaiges Yo g9 b sssmolis ol a s a s

(O Js_s)

&k Ol e
C,, sterane BR(PRtaa) s, jlogm Ol ymoiti S
yo—taie 4y C sterane 20S/(208+20) Cous ol 4o
S Ol ol oolai ] Laaiges g5y oyl 5nn (s
Ol ol 5 Hoemil i yo9 0l Sla ATy (Sl
oslod e 5l aS ailbie € slagl il
Ot Sl osliil 3550 (6,5 logn slata—us
Lo o] el oo el Glls (5> éo L
Oz 9 B33 5l0g—ed Dl pndS S Sl ool
4 S (CPD) ()5 9,8 S )l (2Lt (ljoe

</ —
: v A Sy
Y &L 31! .
—~ * 2>
~
SR
*
2 - 10 5‘
g &l sl
2 ’/Yl
&)
<Y
S ILG
" &
AT -/f 24 <IN\
C,, Bp(Bptac)

[#] il Vb £oly saimailis C sterane 20S/(20S+20R) Cuwws ol 0 C, sterane BRABP+0A) o Jloges F S



\YY

WAA LT 5 stee AoV o ko -;,0!_9;2

V¥

\IY

\
l; <A &5l F Y
3
Y2
I')
»
-/¥

Al

.‘_gJ,lmuT
‘Jb.uu
»* pls

Y E Jp A

\ VY VS

V-0l e
s oo lid ) asges ;o YL Eob aS Y - k3 e ol jo V= o 0ld Loie Sl s Jloges & JSC&

Ol ot G sl logas 5l oolai ol e
4 ClCyy lagr 5 CJC, plase 4 CJC, (lyse
sl alin 5eded onanilis C)) o)l sl
(A Y )

Baigei Lide Siw I 03l g9 9 JuSuis baueo cyntS
b s Sl Loy, il )l
e ol S 5l esliul s slocKin uisas
o=l sleslaiul .l € «Cp «C ptaie slagyl il
‘]a_z.?u [ )l_: ‘r{l.;.)o 6)‘&?%)9_»)) ja_.m )L)j_o)'
Sladiges age Lt slacKiw sl 1, S
(A USl) ao ol ceis

Waiges Lisie Siaw 559958 (omend
oy 4 Gl p/pld glace i 4 Sl
S LS8 8 (690 0l lae—us
I =55, L oleMbl c 05 18 o 1,8 oolawl 5,5
sloiie v $hsdeid § (gidd oo 0 )50 )0
Sy ey a g5 Ly V] oS o ol 8
MU‘B—‘GQ Cmn] od)j‘d_gn uj)u..o_md_.sdj
ols caas a1y (Lt - asby,s Lo S
Sor O3l lodiged (5,5 )8 e pizren
S iz LA IB (95 00902 )3 m—lS

(8 ISy el LT 6l (oo = asliy s Lsia

) IA 055 oy S ws)le]
¥ . IB 95 Lsa'l-’)tul*')s A S
3 Qw?‘:s;‘ﬂ;':;“?lﬂ)a * =
;?;) Al Sldgw )1‘ P 6“‘-?‘%)".
: o5 et Sl Lok
% A ° Y o9 lazb o ak 5 by b
\ A o f oy waplitds

Ol pl S

Slodiges (2,0 (Gile - Sl S @helstd Sl b @ Gl Sl 50 8IS 4 A @0 Dhd loges £ S5
[A] (6 Lol digai s = a5l 5 el 5 59



o e oley e il asdllag

vIY "FRN

Aoy
VIA o =5
V/F
YAs
VIY
\ A
“ /A
.15 ]
- f ]

Iy ; : ; i i ;
SANEERY L SRR P YV \ \VIY NS VP

C,SIC;S hen

C 3y SIC S shse nly 5 Coy/Cy phisd Dlpesd s Jloged ¥ S50

\ l_g)Lo..w‘
AS

A e
* ==

C,, olxalls
3

/¥ -
®
./Y -
. A
-1 \ VIO Y

C,/Cy s
C,, olylls ply 0 C/C lhgn Ol s s jloge A S0

S f+ Yo Y. Ve »

Lice i oains JSis olge £95 g lice S G gy srlame oluliss jslaie a4 C «Co «C ) slio Jlogad & JSC&
V] e sladiges

Qe A Y-



Y

WAA LT 5 stee AoV o ko 0;,01_9;2

O JSl) s oo lis | 5L

uLu.B 4 uL»_wa)J )JQLM g.)b.u.:.: )‘Oe_oa )‘ Ui = 05)‘_6
ol g ol slacss &rﬂ ools 9 i (51—
Ladiges 65,3 Joxe L2 g Al 095 o ooli .l
LTS CHRSRPE UIRA Y R C7. SO AT K YNEIDN S R
5 bl Gl b g (b (aroe o Ladiges L
1 ole) I (559, 53 5l sl (T Slso 052
O JSn) oib oo Lyl jo (=Sl

Vo

4,aSC9C, i 09— Y @ sliwl U o
(AT lald) Glo,Ls lamo By e ploS ;o sy
OlgS oo i (63 bgil—w) 5o (2o bame
IS PR { ) o
-\—-’b sehare anaeudls SL g 5L sy e

:"Adukf'

oliud an Gl 5 Oloss Jlogad 3l 558 Sledb!
UESEEAT I SN PR X B W S PO g
Gl Ladigad slm 5 6oy 9 L Jols o>
acilats G g (gyleml Abged ool i an
S o=bye e S 4 Sy aiges o

.-"’ | LS)L"'“JT
- b Sop
* =

) 1
10 // —_—
f/ s
" 3
7wl e Lt
"/
. \IY \/¥ \Vid VIA VA

.LS)LO-..»T

| P
| B

[A] ol il 5o olins p o s Jlogas 1) JS

9&59)_.»36)Lo_m] u)l_‘z.a asJlae 0)5_,0 6[-@54.’5—0.’
aile 1) g /DA 5 A0 Jelli o3 4l mds
as gle) 0 oo bl byl b eaiSuulias

oasplis slaela s Jlh o bl o s

b sl oo jo lod e

Ao gy Cao—ms u—" gs—'L“-"‘ g_s—.'.l'.’.)‘> Lgujaﬁ"u)‘b



Yy

v Oloy Dde 3L dsllas

Seiiin Sk - 2t Gallai bl 6l 1, (lo)limns
s slo i Jlsgos 5 esliul Ly [V ] ass 8
S oy 4 €95 4 38 Sl slag W
Gl pae (VY JS8) i a s, Lack
39— Sy owianl 55 La lages Gl Sseen
s L ol e Lo aJge sl i clacSi
aslllae 9,50 i Sladigad 0l ) Sl9ad 4y
S5 gLl a5 So e 5 bl il
FSSan ey adlaiis ; K0Ss s Cod glie
Slodises o Lo loged Sligues poca S ol
i s i o jl a8 5l i
Lo g Loaca LW o3 5l ol o lg co Wi o0
mizmed 2l Lol (59, 1 anglh sLaanT b
Oy Sldllas 5 6 Kotz i 4 azg L
S Gl (S Bl Gl o0 48,5 50
5 Gl 53 (ol e S L S e
5 Sleml o coii e (S bLSI 5 s
Lo slocSia 3 od oys slacis Ly Sy, o
b acidlas ol Jloial ) olS 5 95,5 o oe03S

ol diey ol 50 (6 s (6,5 Jlegu Dladlas 4

C,/C

24 21

iges sl Sw JoSid oo 5 ol byl i
5 Sl () Bre 4 Ca s S () jBre S h
aiges Woo galice Siw cpws Cyuts

=5 Ve olies S bl atslse,g S S
Laaﬁ).,_wb_»)j I as éﬂ} Ja_ou 6l_®)l.uuw., )‘| 9
A e dlg—e Jlaml cle 4y b o loalae
o SBgdal S ey yo BTl el o
Al S0 ! jomas pae cwiloa s ol oy
ladiges lalsie S o oo oo ads
il sl Al S eoga e (o |y s

alllae 3590 (I (SAigad SUTj (o) 2

6= lesm slaca—s 3l ool wl o) ISon 5 odlS

0 kel
16 I Sy

09 oS pae b g (og LSy (ol (atiine 5 SSS oy ssbiie 4 s 4 3,8 Jlo s ST Cos (slo b Jloges VY S
e s g (slaslice i



WAA LT 5 stee AoV o ko 0.;,0!_9;2

) QL‘—“".'.)" u‘)ﬁ.u )‘Qj_o.s )‘ oola e
I (59,5 53 51 sl (I Slse 3525 5 (b
cladses Lite slociw o (Sl T oly—)
Tl (e aiged o 1 IVl S e
OA_A] Sg—>g9 ‘ra.».)l) d._wl.);u_wl_"s’LQme&»_w
s o s Joga 3l oolitl Ly 8k 5l
A S 0D e de gy a0, 8 Jloys sl
Sglaate Sy s Gimghy =l o coleiwl 55—
Ainx g 4o a gl b g aliis 150050 a0 S
Ols—i o0 485 & j9—o iy Slslllas 5 5,5
S5 bl g s (i Glae jo (ol (55
ﬁﬁuﬁj)j“fob;wdb&_w)‘od-wa
655 loges Slalllae ass 5L atdl as ols Jlaisl I,

YA

S 5 4o
ol (5l 5ee 5l aalllae 890 cds Loddiges
e—l> O 5 Ok o Gl So— s
el sl 5l S 5 Jold 95 (i (s
Sl (Gl ) (o 5 Siles T
5 Olee e el Gl e ) 0 S
elaislsgs anl) Gliee oS Gl Sl
VARY 4ty g g 9o 5| oaliil Ly aslesls
9 S g srloml il Fre (i A Sgel CisS
5 S—=3hl sloecd go 5 5l i 4 m s
Sl 5 S Sl s Sl L
5 V- ol =l o ) -l
—lyp o C, sterane PRAPP+aa) s ,—5 loge u
YL g9L oaunsylis C, Sterane 20S/(20S+20R)

Q‘ “"... - A . 6L__Q)‘05,Q,; . :.l{kso S Y _

g ad> o o Lyl o gi g i aigei a0
Sog—ad 5l e ai sladiges adge L slo s
Ol =l 5o 08l8 A 85 (69 Sl
S ye o 5l Jols ot g 0 S eolisul ()l a4
el liie Sow (gl (bt —aslo S (555
ol — a5l S s 5 g lonl 3 o

&2y

O3k sl (i b (5 slemel (30e S glian 898 Alia” g (2 Lo pgio g0 Sl Lk )]
Jl D% o)lad ey pode adoms (o SOLAS Sy Sl ooliinl Ly (g Jo850 (S3llg58 )0 wds S
2353l
il aal oy iz 50 052 ge il 5 (1 slade iz Sl o e bbbyl eg e Y]
AV ol Glaal ez api oK iils ol )l ol IS a bbb
[3]. Tissot B. P. and Welte D. H., “Petroleum formation and occurrence”, 2™ ed. Springer-Verlag,New Yor, 1984.
[4]. Peters K. E. and Fowler M. G, “Application of Petroleum Geochemistry to Exploration and Reservoir Manage-
ment,” Organic Geochemistry, Vol. 33, Issue 1, pp. 5-36, January 2002.
[5]. Peters K. E., Clifford C. E. and Moldwan J. M., “The biomarker guide”, 2™ ed., Prentice Hall, New Jersey, 2005.
[6]. Hunt J. M., “Petroleum geochemistry and geology”, 2™ ed., W. H .Freeman and Company, New York, 1996.
[7]. Hughes W. B., Holba A. G, L. I. P, “The ratios of dibenzothiophen to phenantherene and pristane to phytane

as indicatore of depositional environment and lithology of petroleum source rocks”, Geochimical et Cosmochimica



2 e oley e il asdllag

Acta., Vol. 59, pp. 3581-3598, 1995.
[8]. Connan J. and Cassou A. M., “Properties of gases and petroleum liguids derived from terrestrial kerogen at
various maturation levels”, Geochemicl Consmochemical, Acta., Vol. 44, Issue 1, pp. 1-23, 1980.
[9]. Peters K. E.,Cluston M. J.,Robertson G., “Mixed marine and locustrine input to an oil-cemented sandstonee
breccia from brora, scotland,” Organic Geochemistry, Vol. 12, pp. 61-73, 1999.

M ol Cao oSty Ol Lail o T conigh) ;o San sboailis 05w o JS 5.0 SL3 [V -]
[11]. Kaufman R .L., Ahmed A. S. and Elsinger R. J., “Gas chromatography as a development and production tool
for fingerprinting oils from individual reservoirs: application in the Gulf of Mexico,” In GCSSEPM foundation ninth

annual research conference proceedings, Vol. 9, 263- 282, 1990.



Petroleum Research
Petroleum Research 2019(October-November), Vol. 29, No. 107, 33-35
DOI: 10.22078/pr.2019.3505.2601

Geochemical Characteristics of
Asmari, Sarvak and Khalij reservoirs
in Pazanan and Khaviz Oil Fields
Using Gas Chromatography and Gas
Chromatography-Mass Spectrometry

Mehrbod Khalatbari', Mohammadreza Kamali?, Mehran Arian' and Buyuk Ghorbani?

1. Department of Earth Sciences, Basic Science Faculty, Science and Researches branch, Islamic Azad University, Tehran, Iran

2. Organic Geochemistry Department, Geology Institute, Research Institute of Petroleum Industry, Tehran, Iran

mehranarian@srbiau.ac.ir

DOI: 10.22078/pr.2019.3505.2601

Received: June/17/2018

INTRODUCTION

Investigation and geochemical correlation
between the oil samples of Asmari and Sarvak
reservoirs in the Pazanan oil field and Khalij
reservoir from the Khaviz oil field are the aim
of this research. Two oil samples of Asmari and
Sarvak reservoirs and one oil sample from Khalij
reservoir in Khaviz oil field have been used for

this purpose.

GEOLOGIC
SETTING

Khaviz oil fields are situated in the Dezful

AND GEOGRAPHIC

Embayment sub-zone of Zagros sedimentary
basin in the southwestern part of Iran. Dezful
Embayment hosts the most important reservoirs

of Iran. Based on geographic position, the

Accepted: May/01/2019

Pazanan oil field is located on 150 Km southeast
of Ahwaz. Also, the Khaviz oil field is located on

10 Km northeast of Behbahan.

RESEARCH METHOD

Inordertocarryoutgeochemical survey,columnar
chromatography, Gas Chromatography (GC) and
Gas Chromatography Mass—Spectrometry (GC/
MS) methods have been used in the geochemical
of Research Institute

research laboratories

Petroleum Industry, Iran.

RESULTS AND DISCUSSION

CHEMICAL COMPOSITION OF SAMPLES
Chemical composition of oil is determined in
terms of its components including saturate,

aromatic, resins and asphaltenes. In the
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Asmari oil reservoir sample, saturate and

asphaltene fractions are in maximum and
minimum amounts in comparison with the
Sarvak and Khalij oil reservoir samples. It shows
that the Asmari oil reservoir sample has got

better quality.

DETERMINING THE KIND AND
QUALITY OF HYDROCARBON

Based on chart of Tissot and Welt (1984),
oil samples of the Asmari, Sarvak and Khalij
are paraffinic, mainly paraffinic to paraffinic-
naphthenic and paraffinic—naphthenic

respectively.

MATURITY OF OIL SAMPLES

Based on biomarker maturity sensitive
biomarkers such as C29 Sterane aBB/(aBB+aaa)
versus C29 Sterane 20S/(20S+20R) [2] and CPI
degree (near to 1), oils have got higher thermal

maturity, and they are in oil producing window.

LITHOLOGY OF SOURCE ROCK

Based on charts pristane to phytane (Pr/Ph)
against dibenzothiophene to phenanthrene
(DBT/Phen) [3], lithology of generator source
rock of Asmari sample was shaly carbonate. Also,
source rock of Sarvak and Khalij oil reservoir

samples were marine marly carbonate.

SEDIMENTARY ENVIRONMENT AND
KKEROGEN TTYPE

The triplot diagram for regular steranes, C27,
C28, C29 the oil reservoir samples shows open
marine to parallic environment. Also, based on
the chart ratios of Pr/ Ph, the samples show type

Il kerogen in all source rocks.

AGE OF SOURCE ROCK

It seems that mixture of oleanane hopanoid
which is a 30—carbon triterpenoid is derived from
prerequisites of different dry needs, especially
angiosperms which produce a lot of resins [4].
These are terrestrial in origin and transported
to marine environment. Since angiosperms have
been appeared after late Cretaceous, negation of
oleanane in early Cretaceous and older deposits
is understandable. By referring to above subjects
and negation of oleanane in oil samples, we can
estimate the age of source rocks of oil samples

about early Cretaceous.

GENETICS OF OIL RESERVOIRS

Star chart of odd alkane to even ratio (Kaufman
et.al ,1990) and non-overlap of charts show
dissimilarity of source rocks of oil generators,
lacking adjustment in oil and source rocks.
According to this, oil samples of Asmari, Sarvak
and Khalij reservoirs have been generated from
different source rocks which are different in
terms of geochemical properties, and they show

oil contamination or secondary process.

CONCLUSIONS

Chemical composition of the oil samples
include saturate, aromatic, resin and asphaltene
components.  Amongst them saturate and
asphaltene fractions are the highest and lowest
values respectively. Based on chart of Tissot and
Welt (1984), oil samples of the Asmari, Sarvak
and Khalij are paraffinic, mainly paraffinic to
paraffinic-naphthenic and paraffinic—-naphthenic
respectively. In terms of maturity, all the three
samples have high thermal maturity. Also, they
are in oil producing window, and the lithology of

generator source rock of Asmari sample is shaly
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carbonate. The source rock of Sarvak and Khalij
oil reservoir samples are marine marly carbonate.
In addition, the oil reservoir samples show
marine environment with reducing condition
that accompanied by type Il kerogen. Absence of
Oleanane in samples shows that they are made
of source rocks with the age of related to early
cretaceous. Therefore, oil samples from Asmari,
Sarvak and Khalij reservoirs are genetically

different from each other.
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