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Investigation of Kazhdumi Formation Behavior in Oil Generation
using Arrhenius Kinetic Model in Some Oil Fields, Southwest of Iran

Saeedeh Senemari®*, Bijan Maleki !, Abouzar Bazvandi', Mohammad Javad Yousefzadeh!

1. Imam Khomeini International University, Qazvin, Iran

Abstract

In this study, the sediments of Kazhdumi Formation were evaluated as a possible source rock in Ahwaz,
Aghajari, Parsi, Kilorkrim and Masjed Soleiman oil fields in Zagros basin located in southwestern Iran. For
this purpose, the Arrhenius kinetic model was used to evaluate the maturity of the source rock as well as to
investigate oil generation. According to the information obtained, the dominant kerogen in the Kazhdumi
Formation is type Il. Also, based on the values obtained from the Rock-Eval pyrolysis, this Formation has
fully entered the oil window and has a high TTIssgr. Therefore, the kerogen of this Formation was classified
in very good source rock, which has a very good hydrocarbon potential. Similar results were obtained in this
study based on the Arneus kinetic model._Accordingly, the Transformation rateof hydrocarbons in different
oil fields were the range of 66 to 100%. These changes are mainly due to different burial history in the

oilfields studied.

Keywords: Arrhenius model, Oil field, Kazhdumi Formation, Middle Zagros, Burial history.

005 GlresS andy Canloals &dly lnl )8 Cgiz po Jsb feglS Ve v Sgam )0 (B S L o ST (g, 45>

o (55l 5 ool ey Bl 5l ass> (ol el 8929 4l S50 (65500 Glpl Sk b (oye amio 3555 5 5l an
@loasile Slgasy digy 2l 50 OVAT ( GLIBT) 098 o s J5850 (Soblg 13 5 oS5 00,95z o0 ST 0y, (i
JS8) ol 09,91 g9 a1 1) ilisee (25 (p3lee 5 ond AL gy S 5 (3500 S (Lite K gla Sy L il
&ly OIS 5 Bo5 gl LSy (slol ol (50 5 oSy 9y 9> gl 50 Glpl 5B 5 i il sdee ()

S S (2 hagen ez ] silin Anls T B s (slo AL g (| & (Blate Sligy Gles 53 il 0

*Corresponding Author: senemari2004@yahoo.com


https://gnf.khu.ac.ir/article-1-2754-fa.html

[ Downloaded from gnf.khu.ac.ir on 2024-04-26 ]

(sl ol pole @ 20)

Sl o ege alex 5l 0035 w5l .(Bordenave and Hegre, 2010) o4 oo wgume o515 dog> 5o
o) el .(Bordenave, 2002 el oo alsul (g0l Slslllas T 5,50 40 a5 Cenl ogay by ol o Live
Sl oad 485 e 055 (655 L oz Jb ye Gly S5 SIS s Jedye (Soblly B Al jo (0038 AalS 5l ke
Jlais g Js350 (Solidly )b ) 0358 5 Gras adg> Sy ) (alogins b ed) 4l )57 (b )y wijles ol VYV« oaikas)
4 o035 Wil (Sl je el (o) Sl 5 jlocreste Gile Jed e Yool Gl Jols a5 oud anigd eyl s
W5l ks 0)las ) ol (30,05 g 4 S 333l b T VU 550 el o)ls 518 L s Sl i b gl &0
SIS (50355 Wil 0)ls (Salo )l (00055 Wil b 4l po (5 s o) 5 plimjss plad 5o Glgien 1y (50355
ialy g odes solyy a b Lo Siw ol U3 S ol i .(Bordenave and Burwood, 1990) el JT slge o ys 1)
.(Alizadeh et al., 2012; Mahhadi et al., sl o Jy5S olpl oy oo 10 &dly o cilize ol jo 1, i
S SR 5 555 e wasiz JsBie (SoLEly S 0 o adg> cnl 5l plagisy o 003 Wjle &S (5526 4,2014)
Gl 7 JS8) cal i) Qs b lozmen (g wiile cads> ool (2l nlo Sl oosd (6513K05m) slo pliwes
20l 2 S G Ges lagi ) Ol (B0 (e 50 wile (nl 613K, &5 cul G LS b
5 W5kl ()M, Ol Goe SRl 5 ads> Cuntis B b g 08 4 (g Cossl 48005 Sj50 (35 0 0,55 4Sg>
S oBls 3 ks (>l jo wile nl (65lsm), oS ol (J po Gl il a8 )5 5 jg0 L S50 y0 5 058 sloi
oo b (Pl 9 635 50 STy Cooms 0 (Brd ST 5l adsm cal 5o plamile el oo plesl 4 (p9ix 9850
5k (B8 (i 10 G o sloo )l bl s o Sl 5 (Sl s> U (Falb 5 (SigSs glacolld
e ) 5| gl A5 5 o asgy o Logas ads> ol | gl ion o anTd ool (VAT (LSBT a2 as3s
Dl Sy Allae (nl 3925 ki (003 Like S (555 2 Sy sl (Sl 5 oo o5 (sloo )l ) b atings &
Ol Jamnily (gmy p By ol o el T Bblie pli b s (635 10 ()51 50 lnaitingd (6 )l3ogm; Oloj 50 Adg> iS
ot Sle S ile e Sl 95 (63b ) Cuenl Sl Bblie (pl )5 (0035 Wil cuniiias Gl )0 (2259 e
B4 Gl sleoasls I (Sn ) Giledae Grizmes 9 cd GlasSge (D 4SS g (059 0 oSS
S yd byl slp (St e olgie 4 e, T o 0,5 (i ol o L(Pcters and Walters., 2005).s,
Lol o0 00 10 ol o8 a5 obes 5o axdllae 500 slaols jo o0 Lide Kiw ;o ol Uil i
adllac 090 laol> jo oo Jioly cdd s js g (0055 Wijle lice Ko Eols Cumdg 380 obj,l e Jow ol 5l eolasal
Slalllas o Joh ST, (ploontissy sla ol losliinl Lol 28,5 )13 (ow) 2 )90 Olrl @8 wgizr 50 adlllas 890 (285 (poles 5o
25 osy] gl el 52 (59,5 £55 S (ol olsl 2 s 0 aSeiin Cagagl o a2 0 g Sl g (0395 €95 5 plol 4yl
iz gl (o u;»ig.‘)’ il Ao )0 ol sl Lod —yle) el i donde B ST g alaly ol o 0l s calisee bl
&5@@%}%?‘6&4&&)&.&@ul?boo..\.&J.\..v.‘)’Q&JM)J&Waim&M&QMBM‘o‘)J.JJMQQ

.(Chenetal., 2017a, 2017b, 2019; Burnham, 2015, 2019) ceul 438 ,3 & 90 Lis calizre blis o St bl Joe


https://gnf.khu.ac.ir/article-1-2754-fa.html

[ Downloaded from gnf.khu.ac.ir on 2024-04-26 ]

V7 il osliiul b 52 )S5,000 (Raly 5o (50055 ijle JL8) (o) 2

BABIC KU SARKAN |
' VEYZENHAR™
N ALEIT KUF IRAN
= HALUSH®  MALEH KUH N
e Kagup _KUALEN
DEHEWRAN LAB-E-SAFID
NEAT, SwpANAN =2 9N L:‘;SG P
crAsHMER @ XDy
ABU.GE “Jk'm \Mlusll Loi® RANDAKAIL LEGEND
BUZURGAN CARUN ;
Oil field
HURe PAYDAR QUASID-LSULEIMAN @ ousd
JAB \uusm" AG T Al @ Gas field
AL HALFAYA ¢ UG
,' \VAFT SAFID
[ AnwAZ @ HAFT KEL
IRAQ su SATIGERD\ \KUPAI KHAVIZI \DUDROU
SUFAYR .‘\U" " \LUH -I-RIG
Km'n-:y\(un M B:\\GhSTAN BHUEOM
! Mm\sum FARAE AGHA JARI
1 St IADI‘GAN PAZANAN
LDARQU.»\IN MSlllRwCHSARAN

SCHILLINGAR
e BIBI HAKIMEH
\ R SULAREDAR

KILUR KARIM

0 kilometers 100

Iranian Oil Fields

(WWW. GREGCROFT.COM) ()|l ©j¢ wgi 50 jlsomad g anlllas 5,90 (585 slo o ) S5

Coastal Interior

Age Lurestan Khuzestan g Paia

Eocene

eocene
Maastrichti

Campanian

omiacian
ur

Cenomanian

1an
tian

Neocomian

Cretaceous

B o =
Legend Conglomerate Marly Limestone  Shale Dolomite Evaporite

Limestone

20 635 9908 Sapiuaw I (S g it Glaasle SaiSTy g xS e ¥ S

(James and Wynd, 1965) .|l o, g

(Dembiki, 2017)aiS oo L) bl (285 215590,5 5,0 5 slivie Kiw ol b3,)) 50 cGos g bod mie 4955 40
Jaw gl mizen . (Habicht, 1964) wi ail)l cowole Lwgs codi adgi (s5le o 10 (Sumw by, gl aaily opl jo

&1l Sgas Jags ‘sw&uww desu ) onie b ol e g, | S Aolas jl eolinnl b s oy sl ool


https://gnf.khu.ac.ir/article-1-2754-fa.html

[ Downloaded from gnf.khu.ac.ir on 2024-04-26 ]

(sl ol pole @ 20)

S olge sk dnslone 2 TTI ol (Byma b &yl a0 5 oy Jale 50 2 3b g, cnl 5o (TissOt, 1969) ws
LA (y59,5 £9 45 s e d>cpl o (Hantschel and Kauerauf, 2009) o 48,5 ,Las )0 e JuSiss S g
ol g GSTLTTH o (S Aol b ogai aiive (59,5 €95 4 4295 L1y 92,9008 (il Ol oo Lol 095 o3

3,1 e alal

Ro[%]-0.06359 X (1444TTD%2°12 (1) alsles

ooliiul (Sl g (Sl asile) Jglais sla g, b Joo (i ono sl p Gl o0 ) Jgoz polie (izeen g abal) ol 5
Lo ;o8 o (ga Nigd 008y G3Slr Wil e Led 5 Loy Julge oS cosl Gl 2 (28 TT gy a2 (55l e 5o 9503
ol )l TT oas o JIS” pyolie a5 cosl guoy ol 03 E5b alopo & oy 6l 63 SVsb (loj il (228

g denlie ;550 sla by, 5l oo (6 uSojlal polie b odwl Cawas polie wb o)1 8 )5 sl g, ool 5l ol

oy dilize ol e 50 olStolejl 1o e (6 pSoslail Sl g (ol L (TT) &)l — o sl b Guaks N Jour

(TAD 535,8 Sl Jszs a0 | %Ro | TTI g al> e
Yi£ <170 VO s odgs sl g 5lel
Y/a VY. Yo s adgi lee iSlas
YIY VY. \Fe cis adgr al> e LL
YIg VIYO AR i Gl 0y gl TTH gl oYL 0
API=a- L
YIVD YIY VO 58 gl vgzg as gl TTH e oYL 0>
- - PO S 58 el sgzg 4 g TTH SYb 0>

Gzt 50l 10,55 52 Sy alolae sl il (i (sl 60l ol 1 (35,5 4528 4 bgaye sled ugdy] Jae o
S 5 el o ool T 53, 5908 Gl e el o5 it S Bl lisigns Jf 5 55l
S olgies TTI aculxe gl a8 wisls yLis (Wood, 1988) sg5 5 (Hunt, 1979) cila .cé,5 )13 Jdow g 40350 8,90
o 1 05 g0 J5uS Ol az 0 g ey bag (1> €5k g (i a5 Slomil 10,8 eolinl )T (St Joo
sy 4 Lod 4 o (35,5 4325 Sl VAT (88D a5 Lo |, slide Ko o Comdg il s (s Sz b

Dgi g0 o ¥ dolee
K=A exp (-E/RT) () aoles

o Lo T o Jlows! 55 cob R od/My) Luls 3 L ol L cu o A (llMy) (2aS1y Sial ol K dolae ol 5o

Sl b o7 sk 4l Ll Gl 4 ceol Jlglid 5551 A (3l leé 655l Jlaie B (S el ol (kS

SIS (39,5 £ B S5 il opdle S5l Cewdy (S 0n Jlade (6 S0yl g ciliie slales o Lice Siw (ol

' Time Temperature Index


https://gnf.khu.ac.ir/article-1-2754-fa.html

[ Downloaded from gnf.khu.ac.ir on 2024-04-26 ]

4l w3l ool b 92,8 g paem ialy 5o (00035 Wil JL8, )

(Waples, 1985; Wood, 1988) ssis o5 55 55 a5 wlgs co 0o adgi s 9 Gl s il (gl (Fglite sl
Sdeg Vi plp cregin jladie T pley ;0 ol jho b ply cregin ladie 9 Vo b plp (59,5 Jlade To oyl y0 ax iz ST
31 a8 5l oailagdly (45,5 ke ay (K ol sloo 4o agin & 39,5 e &5 95000 5 el (Vo — Vi) il 59,8

Sl alg Cows 0 ¥ Aolee
L =KV - V)" (F)adsles
G50l olilesl o b a8 cenl 2STy 1o (55l Joe sl b el b diajls St s Jde el 2STg &> 0N
95 slagtalejl plmil Boyb 51 (St gl ol (0 )51 Cansd 4y 0550l T sy oz 0,laibial 0lis 511 5 0n
905 Oloy Do o b iole;l ol (Chen et al., 2017a; Vitzthuma et al., 2017; Burnham, 2019) <ol 5d, Sl

el 00 )] 30,8 s #55 F Wolee o o s Jlis a1, Salite STy oo 5 o0 plonil Y (slos

V="V, ekt (F)aloles
Wo0d, 55 .ol oais oyl (Hunt, 1979) cila 3 (W00d, 1988) 059 Lawgs ¢ s, | aloles 3,k 5 TTIARR dwlxe
0+ Ki/mol 5| mis B polie g ol o5 il ampo Yoo 51 2aS slales jo TTI 2l 5eial a5 wiS o o)lo (1988)
ol il i 0 Ve e gl g as |, o)l > Kial (W00, 1988) g9 L pl 1o 0)l0 doye G 5l jiaS ollas

w5 ok 0 Wl gk (TTI) Lo —gle; asls ol ol a8 e )8

_ 2 —E 2 —E.
TT =t tn){[ RT e(RTn+1)]—[Le(RTn)]}X100 (0) aoles

Tn+1~Tn ([E+2RTnis E+2RTy,
A E, slo,gsl cul les Gialidl as Seal b ol 5 ols az 0 Ve 556 6 bl 5 g9, thyg gty dolee opl o
S s jl (S e e a8 F ko liel b polie Bds gl Vv o dolee pl o il Voalsles wiiles R
eSS elaie 4y 1V s 2l ‘;wwb b caniig @ Lol sloo jo Daw JYoeb gloj sbooyso slylo (1805 doesey JU6
Sged Al £ dolae Billae o)lg5 o |, TTIARR Hlode 380

TTIarg = [(tnr1—tn)AeCERD] x 100 &)aslro
oL Lo S 805 asd )b cwie 40 ol slos 0,90 b o5 le a2,V - 05b 1o slp TTIARR polie gess
Y Uolee 3l 1y oo LSCis s o0 ylime ST olg3 o catlis ol 5l eolaiwl b ams o caws a0 1, D TTIpRg
Dgad dwlxe

X%=[1 — exp(—Y, TTIpgr/100)] X100 (V) doles

58 00 odgi ot woyd FTTIARR il b IS8 (ol 5o (7 JS0) ol (Las 5 (63508 & 90 1 s (oo |, Y Aol
Voo aloym i gialy Fee 5l i STTIARR sl & 095 oo ala>dlo a5 jeblen (HUNE, 1979) b o (ol 3
Gz )0 0,00 S dloles (gloyal)ly (eni 50 (60L5 Cuenl (159,54 Sunl (glod (usd ] Joo 40 sy g0 do 0
Joaa b oo ploil (15 ole (B 50 o sladined 59, 2 o> e tales] S a8 eo3S Lie S ol
2 b s noben ol 50 23 e 5 (TR) Lite S s G 9 28,5 )15 gm0 9590 gl (Skinns

S S 0395 Sile B b GsenlseiST (6550 wcnl 5 0eh 65 S S 0395 95 33 p3Y (S9S Aallae


https://gnf.khu.ac.ir/article-1-2754-fa.html

[ Downloaded from gnf.khu.ac.ir on 2024-04-26 ]

(sl ol pole @ 20)

Of (bl 3 a5 3905 0,0l 3,565 (s9ims (mend 1 Glgien Oloe 0l 50 0)00 9529 (651l e (sl (AliSe (sla st
555 yome ol (6538 Sl Npand 95 95 39,5 Sl Liwly Cal 5o el oad Sleriay 99 o5 0395 &9 e
5! (Hunt et al., 1991; Burnham and Braun, 1999) asle co eumds diws sz 45 d) 90 o (455,545 el 00l plox]
5 ks d9ei (rpes oSy laosls STl 59,595 giome (58,5 51 50 e |y anmlenST 6551 Gl o0 Bk
L Jolee ooy 4 Jlo g 95 cavgle ccinnd sbagaiupen Lol cnl )3 (VAP (5,158l 5 (LS ITAT (] Ko
&5l g sl o bl Basms las a5 Job ST, sla el )b elel 5 ¥ Jgos @ axg bad as 5 s oA B, C, D
ool ol a8 el 11D Joles 5 ypelsiST 65,81 (yp it Bims (slls POOT a8 8l ()L s o ems] (yppmal 5T

285 plxil (6 5 580 SDlownds

0 10 20 30 40 50 60 70 80 90 100
Percent of maximum hydrocarbon generated

-(Hunt, 1979) oot adg e oo ys gSTas ¥ IS

(Peters and Cassa, 1994; Baik et al., 2000) Kiw ¢sb 5 coiS woaS (6l (6 pmds sloJosll g ¥ Jgu

Quantity TOC (%) S1 (mg HC/g Rock) S2 (mg HC/g Rock)
Poor <./d <./5 <v/d
Fair < 10-) < 10-) YI0-0
Good \-f \-¥ 6-20
Excellent >¥f >¥f >v.
Quality HI (mg HC/g TOC) S2/S3 Kerogen type
None <p- <) v
Gas Be-Y-- V-5 11
Gas and Oil Yeoo¥.. 5-10 /111
Oil Ye.os 10-vs I
oil >5. . >\0 |
Maturation Ro (%) Tmax (°C) TAI
Immature Ay <fy. \ID-YIF
Early mature NI FY._FF. Y/S_YIY
Peak mature < I80-+/9 ff.-fo. Y/V-Y/A
Late mature LIV fo--FV- Y/A-YY
Post mature >\/¥0 >¥Y. >y



https://gnf.khu.ac.ir/article-1-2754-fa.html

[ Downloaded from gnf.khu.ac.ir on 2024-04-26 ]

\rf w3l ool b 92,8 g paem ialy 5o (00035 Wil JL8, )

&by b))

B e p O30 et (S5 (pole ;0 @ly glaolz ;0 (003 Wisle o (LTR) has &5 5 Esbs caon (nl 50

(Y J592) sl ol sy Jgl= ST, Liolesl jo aliee ol walizes Gloel jo aijle (ol 5,05 J1 3 0 azgi b .cé )5
3,18 329 59,5 €9 9 (HD (59,008 (asls S2 S1 (TOC) JT cp)S IS Jlade pdas oo alyl JobST, ooyl jo
S2 jisl)l 04 7yl S 5l anilys a8 cunl gloais il 490,59 000 (MGHC/Q) ST 2l L, (Behar et al., 2002)

S2/TOC s 55 (59 ,0up (ol .ol oads il « 5, 4325 31 10 a5 Cal (590,59, 000 jlade b 20 (MGHC/Q)

<l (MgHC/Q)
asdllas 5y90 285 (ol ;0 (005 Wik sl Jo- ST 5w srosls ¥ Jgus
Olea &5k S1 S2 Tmax | HI TOC 05955 €9 | Esb | s | 039S Jolre
(mg (mg °C mg HC /g | (wt. %) osi)]
HC/gr | HC/gr TOC
Rock) | Rock)
RE St AR < JAY Yo | vol YAy NI M P 11D
Olesles AR - /YA V¥ FEY | Y- V/IAQ 1 M P
-[fY A FEF YYY VY'Y 1 M P
KESN e V/EY YIAS FrY FEY \fig2 1 M F 11B
Olesdes Y\ i YIVY £F) YA VIFA 1 M G'
£149 YIAY FEY v \IYE 1 M G
0255 ok Vo3 | e/PY \IAP FF- YAY - 150 1 M P 11D
-1V - IVE FEY YT - 108 Il M P
oS kS FoosS | VIYA o/ £f- Yoy Vias 1 M E A
VE/oY £100 FYY Yoy Y/§4 NI | E
\EIYY £IYN £YA Y'Y YIY I, 11 | E
VF/24 UAF FYF YAY \¥AlZ I | E
\Y/F4 VV/a8 £Y9 Yo AVAN I, 11 M E
/YA YA ¥ fYA YOA YA I M E
VAR VIO fYy YAQ g I | E
3lsnl 03 800 Y/EV FEE | YA -4 1 M G A
YV/IYA RYird Y YA \YAS i, M E
YAISA \YIg- fYY | YAQ #1\ NI M E
Y. /AQ ‘YA £rY yaf £/0 I, 11 M E
Y&/aY Vel £f. Yva fIY I, 1 M E
&, el o5 \IYE OIYY YA YYV YY 11, 11 M E 1A
\/EY A2 £F) veY Y/ 1 M E
\IVY AN FYA Ya) VoY I, 11 M G
b St Vot YIYY £E0 | V- A\ NI M E A
\/EY Y/-Y ffa Y Y04 I, 11 M E
/oY Yoy ff9 \\# Y-y I, 11 M E
\IYY Y/va £0) Vo0 A7AR I, 11 M E

2 =Good



https://gnf.khu.ac.ir/article-1-2754-fa.html

[ Downloaded from gnf.khu.ac.ir on 2024-04-26 ]

V20 VFee plie) g 5mb oV ojlads Y ol 9> e pole

(o)l oRls pole 4 ,29)

sl ol cgy] Joe 50 S8 ol 5l eslawl (gl p el §USE gollas it (ol i S RUCRVC 2
s Gy gl o aen il los glaosgae yo 03 Wiile S lyE e 5 b Cyets cilizes (gl Ges
2 () ¥ USs Gillae 0,8 et o1 5 o)ly (Gl w3y 5 0b 43S L 0 4 IS eanled plyieas 4Y Lawg
olaiwl b s 38 5 adeiio ilisee gles (slesgasme 10 (0055 sl (6,5 )18 e (s0g0s g 88l bglas Ll
S e Glaablas JS cpl 5o el Candds i oo duo 0 O UK il (59,5 Elgl sl TTIARR (slologei |
ool 13 L aes o lis 1) TTIARR polie byygoxe bglas slaial jo a5 sl (yloj Jas b Lod o0gume (5,kad 595 bglas

.(Hunt, 1979) .\J‘Sa Cawsd 4y 00 Giuly 9,8 9,008 oy Y aoles 10 TTIARR g5eze polie

aslllas 5550 slacylase ;0 0055 Lice S RUCKPC TN g W


https://gnf.khu.ac.ir/article-1-2754-fa.html

[ Downloaded from gnf.khu.ac.ir on 2024-04-26 ]

\r7 sl oolitul b 52,89 0u aaly 5o (0935 Wil JL3, (o)

TTiann for type A kerogen

(Hunt, 1979) 1A g5 35,5 5 TTlarR 5 Loo csle; o alar, .0 JSu

>0 Pe-Ve les Bogasme 1o 0038 Wil ilgal Hlae jo Jle laie a4y sl oad ools (Lis F Jgam jo a5 jsblen
Josms 4 4255 b sl o cygaleo YF (6,65, (5yme 10 lo) 5 6 yiosleS Ve~ VAYY Joles iiae ;o ol 5 il
2 o g LB sodawlxe polie b lade opl gogesr ab e TTIARR = VO« i ay (F JS&) Lwges,] HA
Sl oolatuwl gl go ey dzeso 5l adais (pl 0 P TTIARR = VYOPIY jlade & 5oyl 9 5YL oles slaosgae
5 oaal sy gl s e o Adgs Gl ol 45 o2 S gyl Aoy Voo aS sl )] LSl TS L 5 Valolas

D9 oo Sgure dnlllan 3590 (ol 10 slive Ko o5 Lol g (3 yiege (0055 eliie i aSam0 o L wgus,| Joe

aslllan 3 50 (slool> 13 (0335 Wisle )3 eyl Jow sl il )y F Jgu

Ol ol | o5 Sl Ges Lo osgasee | oyme o obey | TTIARR | TTlarR 71X
ol> (Km) °C R 2
(b Ogele)

ook wmes | A 11D YIAYY-Y\ 55 VeeoVye \/O . TASIY aY/AD
\TATZ I VoY )
YIO- - -YIAYY VYooY <10
YIAYY-F/\ 55 W f <16 A
\ATZ IR VEeND- <16 VelA
F/0+ - —FIATY V0--\Fe - 10 v-
FIAVY-0/\ 75 VoY A Y.
YIAYY-Y/\ 75 Veeo)y s VIO

R PSUIR S B 11B VIAVY-Y/\ $5 Ye-Ae 14/0 VY FYYYIY Voo
YNSEYID- - Ae-a- ol0 VY
/0« -VIATY LR Y/0 f
YIAYY-Y/\ 75 Veeo)y e VIO Vely
\TATZ = I VoY \ vo
YI0 - -YIAYY VYooY <16 v
YIAYY-¥\ 55 Ve Fe <10 e
\NZ IR VEeoNae ) A
FI0- - FIATY V0 pe <10 e
FIAYY-0/\ 75 IZENE A

0,5 55kS ) 1D YIAYY-Y/\ 258 Veesiye IO . VoA 220
\IATZE I Vieye VIO
YIO- - -YIAYY \YeYe Y Y



https://gnf.khu.ac.ir/article-1-2754-fa.html

[ Downloaded from gnf.khu.ac.ir on 2024-04-26 ]

(sl ol pole @ 20)

YIAYY-F\ 55 VooV Y0 Yo
£ E5-F10 - VEeV0- A A
PR SWKS £ HA INa VY24 fo-0- 14 £ Qfaf Voo
VVES-N D - o8- Y Y.
VB« - =VAYY Feoy- VEI0 A
VIAYY-Y\ 55 Ye-oA- N -
YINEES-YID- - Ae-q Y VY
IO+ «=Y/AYY q.-) Y 5
YIAYY-Y/\§5 Veeodye Y10 Yo -
YNEEYID- - VYoV Ye VIO Oeen
YIAYY-F/\ 55 VYooY Y
FNFE-FID- - V¥V F. Y10
5lsal 1A AYY-\\ 55 feobe § Nis \YOPIY Voo
VASEN D - o5+ 8% v
VIO = VATY ooy vy Vo
INYY-Y/\ 58 Ye-A- Y10 v
YNSF-YIO- - Ae-q- VY10 Veoo
s, leled IHA A YAV fo-0- YO . YOVo Voo
VVES-N B - o5+ 0 0
VIO« - =VAYY Feoy- Ty V&
VIAYY-Y/\ 55 Ye-A VA f
YNEE-YID- - A4 e Yoo
b A AYY-\ 55 fo0- AD “IA VYFVIA Ve
VAEEN D - o5+ \S10 Y
VIO = VATY ooy ) )
VIAYY-Y/\ $5 Ye-A- &f VY.

S R
LTl 5o s anlllas ciliseo (poles jo (0055 Lie S Cmdy (s (8l g y] gy 9,2, allie ol 5o
0395 45 3l lid s )5 18 s 0)50 (T esle Esb g kS aaS (JgST) dg gy Sl eolind
S50 (el sloolr 50 jeaie (cwliliine) CuaBse d azgi bl Il g 51 o o (obis )5 (0035 3l
Ol wdlizee bl o wijle cpl g Jeize Sy w23, gyon! 5l il gy Falaie pdas gladazsu b (i
50035 Lite St ol ol anllan 09 o iglite o slag 5 olow] s ¢ pwgaiy] Joa 50 ol plis s
30 Gk S DNFF Gac U o)l 5 5lsnl slalans 1o (60l S +/AY Goc 5l 55 3 Lo Koo aS ano oo ylid
alizes glool> 0 D TTI s s o 551> 025, jois Sl 48,5 18 VV- B e gloo g ylonds vous o
] o..\.n" Cowd A S0 0 Veo GPPI-Y )‘ J).,\_,_. C)J u""j*’)—‘ J.\A u,uLw‘ » R PR ol)i..uLw afaf L Y-A )‘
2 2035 Wil a5 080 e LIS s 9550 sloolz (59,5 £58 9 T s &5 5l ol Cws 4y s 5]
Ao B ol o alilb o VYV P glos yo sdal Cews & TTH soee 15 .ol 558 Bowes Oboadas dzmuce Jloe

G325 9,9 aolie odal s 4 YU LngLAo)oE'..xo.c aSYTTH ol s polie Jdo 4y 03,5 ,6LS F ol 5 ylodes

Solie (09 YU wy e ol 5 (LT leal slaols o immen il e S 55 Boes S92y &m0


https://gnf.khu.ac.ir/article-1-2754-fa.html

[ Downloaded from gnf.khu.ac.ir on 2024-04-26 ]

w3l ool b 5, S gy Gialy 5o (00055 Wil JLS, g
VPA

Sgye0 Hanl ol co (A+-V+) b slales ;o Ll TTH ool cows ay jlade o yiion aSol 4 azgs L O TTI

5 o9 o5 e 525 Ak S Bl ol 3 2l €555 Sy g 4 o355 Lt Sl 2
Ve bogaze ;0 TTI polie rien 009 [ID g55 )59, aSil 4 azg5 b ol b DTTI izman 3 oS

Sydbign (g G o8 92 50 5 0y Hlan] ool ol Cwss YU 4 o Xl 4z

@l akly ol 5o L85 I8 ) 9y50 (0055 slase S Sl 53 gl Jae 205 Gaios cnl 5o

it Gl oo i ol 5 e slasle 3 355 Wl slatizes (i il 5 Jyl 5T, ]
5lodel Caws 4 (oS ol el o Jow o ol Bldasl sases Lis o waus, T Jow b ol Cawss ol duslie 0l
Ol Baiod nl ol e iz slaoly o (o338 Lo Ko sl 1) GLs Ly s 5 (S oo
TTIaAR 1)1s 5 00d (65925 5,90 02 3y JalS 5k o055 clie S aalllan 3,90 slagline j3 4535

33 oy 55 Wik 0l Gaoles pbes 3o e [y Boas a5 o)l 5 6, el o5lsml i ol los el YU

&Ll
OAF (VYAD) )5S game SlBLasST g owlids e olojbos ol )Lacl Moyl colids cpae™ o e o SLIGT
o515 o) Ads &1 0y G0 L b 5 (550,55, sliie laKin gliantgy Slalllae Jpol" wremma e oSl
OYAY) Gl ¢ ooy Slindios g Slalllas olol «dlisST o poe
51 ool b 0038 slice Kiw j3 (B 5 A) (SeisS slo ol )y s cpeils s Gl o alygo woolpule o) o slales
OYAF) yliols olfzils ¢yl (solaidl cwlid (o) pozml Liolos cpaaian ! Joh ST, olSKiws
S g ST, olfs el b jole slacKiw jo JTolye (Setiw slo ol )l cpnns” ctll pai (5,153l oo o gimi o LuS
YENL QYA VA (59l 5 ydme owdige 09,5
QOYVE) (s 98 (owlid (anj Olojles e 515 Eudi (oalid (an eOlpl (ouilid oo cpygalod (ol
Alizadeh, B., Sarafdokht, H., Rajabi, M., Opera, A., Janbaz, M., "Organic geochemistry and
petrography of Kazhdum (Albian - Cenomanian) and Pabdeh (Paleogene) potential source rocks
in southern per of the Dezful Embayment, Iran ", Organic Geochemistry, 49 (2012) 46-36.
Baik, H.Y., Richtmyer, A., Asafu-Adzaye, N.B., Adzei-Akpor, N., Manu, T., "Tectono
stratigraphy and hydrocarbon potential of an active transform margin basin: Accra/ Keta Basin,
Ghana, West Africa, Aapg Annual Convention, New Orleans, Louisiana”, AAPG Search and
Discovery Abstract Article No. 9091, (2000).
Behar, F., Beaumont, V., Pentea, Do B., "Rock Eval 6 technology: performances and
developments”, Oil & Gas Science and Technology-Rev. IFB, 56 (2001) 111-134.


https://gnf.khu.ac.ir/article-1-2754-fa.html

[ Downloaded from gnf.khu.ac.ir on 2024-04-26 ]

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

(sopsly> oals ple & p20)

Bordenave, M.L., "Gas prospective areas in the Zagros domain of Iran and in the Gulf Iranian
waters"”, AAPG Annual Meeting, March, Houston, Texas, (2002).

Bordenave, M.L., Burwood R., "Source Rock Distribution and Maturation in the Zagros Orogenic
Belt, Provenance of the Asmari and Sarvak reservoirs Oil accumulations”, Organic geochemistry,
16 (1990) 369-387.

Bordenave, M. L., Hegre J. A., "Current distribution of oil and gas fields in the Zagros Fold Belt
of Iran and contiguous offshore as the result of the petroleum systems. In: Leturmy, P. and Robin,
C. (Eds.), Tectonic and Stratigraphic Evolution of Zagros and Makran during the Mesozoic—
Cenozoic", Geological Society, London, Special Publications, 330 (2010) 291-353.

Burnham, A.K., "A Simple Kinetic Model of QOil Generation, Vaporization, Coking, and
Cracking", Energy Fuels, 29 (2015), 7156-7167. Doi: org/10.1021/acs.energyfuels.5b02026
Burnham, A.K., Braun, R.L. "Global kinetic analysis of complex materials", Energy Fuels, 13
(1999), 1-22. doi.org/10.1021/ef9800765

Burnham, A.K., "Kinetic models of vitrinite, kerogen, and bitumen reflectance”, Organic
geochemistry, 131 (2019) 50-59. Doi.org/10.1016/j.orggeochem.2019.03.007

Chen, Z. Guo, Q., Jiang, C., Liu, X., Reyes, J., Mort, A., Jia, Z., "Source rock characteristics and
Rock-Eval-based hydrocarbon generation kinetic models of the lacustrine Chang-7 Shale of
Triassic Yanchang Formation, Ordos Basin, China", International Journal of Coal Geology, 182
(2017a) 52-65. Doi.org/10.1016/j.coal.2017.08.017

Chen Z., Liu X., Guo Q., Jiang C., Mort A., "Inversion of source rock hydrocarbon generation
kinetics from Rock-Eval data", Fuel, 194 (2017b) 91-101. Doi: 10.1016/j.fuel.2016.12.052
Chen Z., Liu X., Osadetz K.G., "Petroleum generation kinetic models for Late Ordovician
kukersite Yeoman Formation source rocks, Williston Basin (southern Saskatchewan), Canada",
Fuel 241(2019) 234-246. Doi. 10.1016/j.fuel.2018.11.154

Dembicki, H., Practical Petroleum Geochemistry for Exploration and Production, Elsevier,
(2017).

Habicht, J.K.A., "Comment on the history of migration in the Gifhorn Trough", Proceedings of
the Sixth World petroleum Congress, section 1, paper 19-PD2, (1964).

Hantschel, Th., Kauerauf, A.l., "Fundamentals of Basin and Petroleum Systems Modeling,
Springer, (2009).

Hunt, J. M., "Petroleum Geochemistry and Geology", 2nd edition, San-Francisco, Freeman, (1979).


https://pubag.nal.usda.gov/?f%5Bjournal_name%5D%5B%5D=Organic+geochemistry&f%5Bpublication_year_rev%5D%5B%5D=7981-2019&f%5Bsource%5D%5B%5D=2019+v.131
https://pubag.nal.usda.gov/?f%5Bjournal_name%5D%5B%5D=Organic+geochemistry&f%5Bpublication_year_rev%5D%5B%5D=7981-2019&f%5Bsource%5D%5B%5D=2019+v.131
https://gnf.khu.ac.ir/article-1-2754-fa.html

[ Downloaded from gnf.khu.ac.ir on 2024-04-26 ]

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

w3l ool b 5, S gy Gialy 5o (00055 Wil JLS, g
\V-

Hunt, J.M., Lewan, M. D., Hennet, R. J.C., Modeling oil generation with time- temperature index
graphs on the Arrhenius equation”, AAPG Bulletin, 75 (1991) 795-807.
doi.org/10.1306/0C9B2853-1710-11D7-8645000102C1865D

James, G.A., Wynd, J.C., "Stratigraphy nomenclature of Iranian Oil consortium Agreement
Area". American association petrolum geologist bulletin, 49 (1965) 2182-2245.

Mashhadi, Z.S., Kamal, M.R, Rabbani, A. R., "Source rock evaluation and geochemical charac
terization of Albian Kazhdumi Formation offshore SW Iran. Third EAGE Exploration Workshop,
Abu Dhabi, UAE, (2014).

Pcters, K. E., Walters, C. C., Moldowan J. M. "The Biomarker Guide, volume 1 and 2",
Cambridge University Press. Second edition (2005).

Peters, K.E., Cassa, M.R., "Applied source rock geochemistry", In: Magoon L.B., Dow W.G.
(Eds.), The Petroleum System — From Source to Trap: American Association of Petroleum
Geologists Memoir, Tulsa, 60 (1994) 93-120.

Tissot, B., "Primieres donnees sur le mecanismes et la cinetique de la for-mation du petrole dans
les sediments: Simulation d, un scherna reactionnel sur ordinateur”. Revue de I'Institut Frangais
du Pétrole, 24 (1969), 470-501.

Vitzthuma, V. B., Bounaceura R.Michelsb R., Scacchia G., Marquairea P. M. "Kinetic parameters
for the thermal cracking of simple hydrocarbons: From laboratory to geological time-temperature
conditions”, Journal of Analytical and Applied Pyrolysis, 125 (2017) 40-49. Doi:
10.1016/j.jaap.2017.04.020

Waples, D.W., "Geochemistry in petroleum exploration: Boston Iniernational Human Resources
Development Corporation™, Whelan, (1985).

Waples, D.W., Kamata, H., Suizu, M., "The art of maturity modeling part 1, finding a satisfactory
geologic model", AAPG Bulletin, 76 (1992) 31-46. Doi: org/10.1306/BDFF875E-1718-11D7-
8645000102C1865D

Wood, D.A., "Relationships between thermal maturity indices calculated using Arrhenius
equation and Lopatin method: Implications for petroleum exploration", AAPG Bulletin, 72 (1988)
115-134. Doi: 10.1306/703¢c8263-1707-11d7-8645000102c1865d

WWW. GREGCROFT.COM


https://gnf.khu.ac.ir/article-1-2754-fa.html

[ Downloaded from gnf.khu.ac.ir on 2024-04-26 ]

Kharazmi Journal of Earth Sciences Vol. 7, No. 2 1
Autumn & Winter 2021-2022

Investigation of Kazhdumi Formation Behavior in Oil
Generation using Arrhenius Kinetic Model in Some Oil
Fields, Southwest of Iran
Saeedeh Senemari **, Bijan Maleki !,

Abouzar Bazvandi!, Mohammad Javad Yousefzadeh!

1.Imam Khomeini International University, Qazvin, Iran

Extended Abstract

Introduction

The Zagros Basin with an extension of about 2000 km is located in southwestern Iran. Most of
Iran's oil and gas reservoirs are located in this sedimentary basin, including Asmari, Bangestan,
Khami, Khof and Kangan. The Kazhdumi Formation is one of the most important source rocks
in this sedimentary basin, about which many studies have been done. The shale facies of
Kazhdumi Formation can be seen in all of Khuzestan and Fars, but in Lorestan region, Kazhdumi
Formation has a limestone facies. The Kazhdumi Formation contains 11% of organic matter. In
this regard, the study of hydrocarbon generation potential during sedimentation of Kazhdumi
Formation in these areas is very important. Kinetic modeling is used to predict the formation of
hydrocarbons as well as to model the behavior of some thermal indicators. Arrhenius has been
used as a kinetic model to evaluate the percentage of oil produced in the source rock studied in
the oil fields of southwestern Iran. Using this model, a more detailed assessment of the maturation
status of the source rock of the Kazhdumi Formation and the percentage of oil generated in the

studied wells in the studied oil fields in southwestern Iran was investigated.
Material and methods

In this study, Rock-Eval 6 Pyrolysis method was used to access geochemical data. In the Rock-
Eval, the potential for hydrocarbon productivity in sedimentary rocks is tested by the pyrolysis of
samples in neutral environmental conditions and an increase in temperature using a thermal

program. In the present study, some samples belonging to the source rock, on which thermal
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pyrolysis experiments have been performed, were analyzed. This method is a suitable technique
for the rapid detection of source rock hydrocarbon potential generation from non-generative one.
Then, the Arrhenius model was also used to evaluate oil production from potential source rocks
kinetically. According to Wood (1988), the temperature-time index was obtained based on the
Arrhenius equation (TTI*®R), Subsequently, the relationship between TTIARR and temperature-
time is determined for several burial histories. In fact, while the maturity of an organic matter is
controlled by time and temperature, a history of burial can determine the thermal state of the
source rock. The thermal maturity, according to the Arrhenius equation, is obtained for fast-

reacting kerogens.

Results and discussion

The kinetic models have been introduced to more accurately assess the maturity of the source
rock as well as the percentage of refined oil. In this study, the application of the Arrhenius model
as a suitable model for estimating the percentage of refined petroleum in the source rock has been
demonstrated. In this model, the decomposition temperature of the Kerogen is a one of factores
for determining the computational parameters. For this purpose, the Kazhdumi Formation were
studied as potential source rock in the several oil field to illustrate the application of the method.
At the first time, using the results of Rock-Eval analysis, the type of kerogen was determined
based on the Arrhenius method classification. The results, showed that the Kerogen of Kazhdumi
Formation in different wells is mainly of type Il. Due to the geological location in the wells of the
fields, there are different burial histories and so the thermal regime of this formation in different
region is not the same. Therefore, in the Arrhenius model the conversion rates is different. The
study of reproductive potential on Kazhdumi source rock shows that the source rock has changed
from a depth of 0.83 km in Ahvaz and Parsi fields to a depth of 5.166 km in Masjed Soleiman
field and is located at temperatures of 40 to 170. Based on the Arrhenius model relations, the
conversion rate is from 66.04 to 100%. Evaluation of the obtained results and the type of kerogen
shows that the Kazhdumi Formation in Masjed Soleiman field is mainly gaseous. In Ahvaz,
Aghajari and Parsi wells, oil production from source rock is expected to be well done. In the

Kilorkarimwell 1, due to the large amounts of TTI, the sources of hydrocarbons, if any, are mainly
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dry gas. Therefore, Ahvaz, Aghajari and Parsi oil fields, which are mainly oil-producing, are
located in other fields of this formation in the gasification window.
Conclusion

In this study, the sediments of Kazhdumi Formation were evaluated as a possible source rock
in Ahwaz, Aghajari, Parsi, Kilorkrim and Masjed Soleiman oil fields in Zagros basin located in
southwestern Iran. For this purpose, the Arrhenius kinetic model was used to evaluate the maturity
of the source rock as well as to investigate oil generation. According to the information obtained,
the dominant kerogen in the Kazhdumi Formation is type Il. Also, based on the values obtained
from the Rock-Eval pyrolysis, this Formation has fully entered the oil window and has a high
TTlaar. Therefore, the kerogen of this Formation was classified in very good source rock which
has a very good hydrocarbon potential. Similar results were obtained in this study based on the
Arneus kinetic model. Accordingly, the transformation rate of hydrocarbons in different oil fields
were the range of 66 to 100%. These changes are mainly due to different burial history in the
oilfields studied.

Keywords: Arrhenius model, Oil field, Kazhdumi Formation, Middle Zagros, Burial history
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