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2. Lifecycle Costs
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Abstract

The possibility of storing carbohydrates for countries that export these products allows
them to have the upper hand in international negotiations and bargaining in addition
to maintaining the production process. Since surface reservoirs have many limitations
and also have low reliability in terms of security, it is necessary for countries to turn to
strategic (subsurface) reservoirs for oil and gas storage. The purpose of this research is
to prioritize the desired locations for the construction of strategic oil and gas reservoirs
in Iran. In this research, the identification of strategic and important criteria for the

location of subsurface reservoirs by experienced experts using the free questionnaire was

©
3

the first tool in identifying the optimal location criteria, and the results were screened
by a team of experts. A total of 22 criteria were identified for prioritizing the desired
location, and the experts (including 10 experts) prioritized the locations first by using
the analytical hierarchy process method, and then by adding resirictions to the results of
the analytical hierarchy process, a linear programming model was created. Defined that

the results obtained from its solution show that the most important criteria in prioritizing

reservoirs are geotechnical limitations and issues related to cosis. It was also determined
that the most suitable places for the construction of strategic reservoirs are the cities of
Gachsaran, Chabahar, Ganaveh, Parsian and Jask respectively. The final desirable result
of this research was the selection of the twin cities of Gachsaran, Chabahar and Ganaveh

for the strategic storage of underground reservoirs.

Keywords: Location, Multi-Criteria, Decision-Making, Oil and Gas Storage
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Abstract

In this study, the estimation of price, income and cross elasticities of gas demand in the
selected group of high income and middle -income countries in the period of 1990-2020
has been done using the panel data method. The results of the estimation of the model
using the fixed effects method showed that gas is an inelastic commodity in the group of
selected countries. The price elasticity of natural gas in the group of selected high income
and middle-income countries is 0.256077 and 0.196553 respectively. The reaction of gas
consumers in the group of selected high-income countries is higher than the group of
selected middle-income countries to the same change in the price of gas and also, the
results of income elasticity showed that gas is an essential commodity in the group of

selected countries. The income elasticity of gas in the group of selected high-income and

3

middle-income countries is 0.355611 and 0.490959, respectively, and finally, the results
of cross-elasticity estimation showed that electricity is a substitute for gas in the group of
selected countries. The cross-elasticity of gas compared to the price of electricity in the
group of selected high-income and middle-income countries is 0.029562 and 0.091683,
respectively. The reaction of gas consumers in the group of selected middle-income
countries to the same change in income and price of electricity is more than that of the

group of selected high-income countries.

Keywords: Gas demand, Income elasticity of demand, Price elasticity of demand,

Panel data
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Designing a Diversion Model for
Natural Gas Consumers

(Case study: Gas Company of Mazandaran Province)
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Abstract

The aim of this study was to design a model for Churn from natural gas consumers
in Mazandaran province. The research method was applied and descriptive which was
done with a mixed exploratory approach. The statistical population was 10 experts in the
qualitative stage and natural gas consumers in the quantitative stage. The sample size
was 384 people and simple random sampling was used. The Delphi method was used to
identify the factors and the structural equation method with Smart PLS3 software was used

to design the model. The results showed that the effective factors on turning away natural

©
3

gas consumers include 11 components in 7 dimensions (social and cultural, economic,
technology, environmental, political, internal and legal factors). The results also showed
social and cultural (0.698), economic (0.855), technology (0.756), environmental (0.762),
political (0.872), internal factors (0.831) and Legal (0.755) have a significant effect on

turning away natural gas consumers.

Keywords: Diversion, Consumers, Natural Gas

0000000000000 000000000.

1¥o ) ume_j[Dg)OJLQ_mM)JJLwAb.fD@JLJ;w 40oooooooooooooooooooooooooooooooooo.



3

000000 eecccc0c0000000 0

“eeccccccccscscscscsocscscscsccccocd>

Camd G jgui 5 S (gL s LS 91930 ,5 9
Sy by 2 (59, S|

R 14

TR (> s 5 Pl 158
Ol eolanly clizgly 5l oKty (CouSs Sl (gt 00SLES ¢ candh (gwdige O] ol IS ggmmisls

Ol ehaaly iz gy 5 Gl olKisls (CouSs gl (gwdige 0uSLES ¢ candh (gwdige 09,5 ¢ Loliwl Y

zohdi@eng.usb.ac.ir : ol Jgiume odin 35 g Sl Cs o]

95— oode gl
FA - O dio

VEANYIYY o pds )b

VEAN Y il s

oS>

“

09y sdse Jlesl bl gu ;5 05250 5595 ke 2alS sl il S cden uilgd A laysiS )
ool b allie ¢l 3 ol (359,008 1953,555 a )b (sl (oSS o g, it 5| (S ol (30,555
s Sy 1 5 Sy 8,558 aly Sl 5 55T clag ot s Jli 5 il sl ol s 5, 5
208 oy Salgiy Al p 59y ST CannlBlS i 0 Sw i LaluST (1050 565wl 0 0568
e o sl i ol 088 il ol 516 e gt 175 csaosls s ol ol fy oo
O izme )0 jlaline S13 568 DLaS 5 Jood duo)d p S g 0 95250 0,555 (sadgl bl 5 251y e
Gl 1078 e 40,568 o ao ) Jlade o e 0,00 0ezg Jilaie Sl 1iSTy leg Soe g Lo le e
o ol YEF DD 555 a0 b S (5 i 0 4k P+ 25Ty ey Y- K Ty

ool e e e or,25 (55 Joke etiagnsls 153ST, ensly zebans By, o stl30,5°5F eSms sl sl jlgutls

I¥] s, VO ppm i a8
@ Olgier S 0 39290 3,555 LS 5 (1 Fkes
OPogressdeiaso? 5 ¥ g (Bsig s (Basis i Bes
5,555 SlaS 5 i sl (soamie sla i, LF] 0,576 Ll
PSS “G?l).éc;.....»l 21559, by, asile 5,15 5e>g
Siaed (21039,555 (BDS) swn; oloz0 595 pd
Sbgy 17 0] (ODSY —alusT ls5e,558 5 (HDS)

1. Extractive desulfurization
2. Adsorptive desulfurization
3. Biodesulfurization

4. Hydro desulfurization

5. Oxidative desulfurization

EPRVIN
2600 b e g g 285 LS 5 509,555 392
038 00 SO, a5 adgs cels g 9ls s jlama  Sogl]
S OY gaze & (G (iired (el (gl L e a5
S8k oe Lol pe wiile (63,595 Sl 5 3529 Judo a5
(S5 DS 3 53 0,555 3929 0y T 51,0 (S 1]
AV] el Sl o0 g adg) bglas 8 5,65 sl
O 3 Se S s 1 10,555 LS 5 Bd> cnlple
ez ol il o Lis pils Jl> sl il
59 3lome 8,555l (Slsh @y b 1 pol s jlama
..\JuLe‘ &.);P)LCH“’ ppmﬁl)g yY.oof JL..: &y |) LQCOH

Yeof Jlo o i cnl g o Jlae! 5 5l S s (pilyd

110 | Glivwoj. 09 6 jlo—i . > Juli s> . pgs J—mw



55 705 S JBIS iy 5 S JBIS sy Lngl S
Cel as aijle 50 placasgame lboodgsy adl.cwl onds
Lol g go gl s Jlab e 5 (iiSly e s RalS
SelS 1) Cosgaze ol lacudg; 69, 0 Ol5l8 6,135,
Dy ar]ses
Slaizes 5 GlST lo35,55F (sl ol fSen 5 S5
Sk gl ge Bl e 5 (aBly
oolaiwl oauS oS lgieds aunSTyy 59,002 5l g Logl
Soslaial b1y 2uSTy sla el )by 51 iomens [Y] 0o 5
Ll singad s " (St S ) Gialaj] (b
&les Mo/hAL-Si6% b8 L olo50 565 (g
oS ST i i85 FY STy le; £V °C ST
Fedidee S )0 e JBS 1A g oo g A 0SS

el 00 5155 720 o doyd s sy 5y e
gy Galy e 5 SIS la eSS 5l ) Sen 5T
OST goaiiS 08T L U g 2eas NAY g5
A 5 oolisal 895550 53 B3> 61, (0,) (H5SUga
ads) el 2oSTs sles wiile Shlas calises Ll
oo Ll yd 5303, (o STy (e 9 B9grh 60
Do g O pPM i S adgl clale V- °C STy
ol (1Y) 5,555 o oy (it sl ¥ e
addllas el oS blite 3l guiow o] o [VF] o
Tl gld (J5SUge Jlye U8 5l )San 5 O5il5 ot
!y (Cuy(PcAN),~W-HZSM-5) cJg; saly » e
los 3l Loyl ss S solisiul 0,58 cais 3| aloje 568
1) nendB1S (6 S5, 5 5 STy (e ke o2y
25 gy Glalel (b gl ig 3l eslail (50
S 638, 5 el ¥ e e o+ °C (glas
A TAYIRY o JAYIAY LAVYY oo as s p, 5+
0 Jolo (Baigri (69 9 Gisaia i 089 Sl eSS
el glS gk slocdss; (e 5 (s, ked! Dol
Ol (ol (g 0 el jl g Sudsyge 9 Sy B
=l030,565 ald o Ni-Mo-W glacn JBIS 4l
50 asels 18 iolesT o5 Jow Ci g SO ol
bS5 5 Y oo anlllas slacn S5l o Les

@1030,555 1y Jglie (Faio by, (39,900 (21050 55
il 60,555 SlaS 5 (Fp iluli o Gl b o
Reornsddeass # 5 ¥ g DBTY (dsigin- oo aile
PR3 (S i Ol (9,008 (153,595 b, L
ol 50 sl gl s Gldee Lulpd by, cnl SIS ine |
a3 P Vb los 4 65555 oS 5 Bd> sl )
2 WO VIR RUIU i DG PR IR PR B P X g
5,5 oLl ()39,00m angd Vb g3 4 ol o o9 2!
asile g paal IS g S (oSS slabs, 5,0l 511V
gy Lol 48 T8 a0 000 duluST 50 568
plos Bio 3V o5l 1 ogdle (ialaST (loje S8
Al 50 Jsene Slles byl Lo 0,555 SlS 5
Slad e Sop jlad g ol T mlw a0 Ve e 5l S (sleo)
Omly Sad A 5 gy 4 5L pae g (el

Il el az8 5 15 liins a5 8,90 Slas

SlaS 5 (b (21050555 () ol ad>ye o
i 055 4 by laarnS salg 5 o salg 4y 0,555
S5 e gy sad wS| QL..,,SJ: Q.il Kes 4.l>]o 50 Db o
I s 5 oo i b gl 5ol Pl

an Ty 0 solisial 350 (clmoniiS oS 5 IS
S350 0,555 S 5 ay ar i b minlaS] (ol 55
slroaS o uST o] 3 ool o Sgd g Sl c o
3132 «03aST(HLY0,) 0T 039,000 wiile (alisee
Sl (Soe 8 sl wiile (goanie slacn JUIS yimen
0> (g3l sloarnsT o "o lialusT (o Jld (S oS
Dy Al ogis oo solizul Laulg

Sy L5 ala g Sl s 508 S 5 Bis o
Hapl e illizr Jds a (Js S o0 Jos 1350
3l oolinl BB it &) g0ty (S LS 5
o sl ok o e ol b aly jleslial 500!
S I ccil g,9,0 e B o alauly &l5ls 2
o3g g Colaws )l oy il slaasly e
sl W 5 45 g s 53 e ol b
a1, 50 lacdssy 5l eolaiwl 0,90 ;0 (goomie Lo
SlaS 5 ookl g a8 5 plowl o 2aluST lo50 568

1. Dibenzothiophene
2. Polyoxometalate
3.Box-Behnken design
4.Yu

5. Zhao

6. Phthalocyanine molecular sieve catalyst

110 | Ylivmoj. 09 6 jlo—ii . o jubi Sl> . pgs J—w 40oo.ooooooo.ooooooo.ooooooo.ooooooo.

©
3

0000000000000 000000000.



235wl o 3l cleiegh )y

adgl cdale o Slles sl el o yo ol las Laslus]
2 i Sl GiiSTg ey g Lo g 109,56
Hlae ol jlas el Jlo o plojle 5,568 Gis ol
3595 ko e 2 yloline Sl oo mo Lo )g256
LS slopins 5

w1y G8edgrn 6o JAYA cruily NiMoW-Ferr
4a 858 Do P °C slos ,o YO« ppm adgl clale
SRl zge (895 (g0 Calé ol polie WS i
BRI T PUUET SN - VR g v W 3 PP CSXUN gL SRV
@130 95 B3k p Lt e Sy 5l g CenndBS
B )5 5 'oYg o 18] coslas 6 8T caulusT

Lo by a5l alieo
0L b (oialaST ploje 565 (auSTy o was e Lt
75 il g Lo ygiS e ool Blite S slasdllas
allie ) s e oo 155 (6l sla bl e
o udos 5,55 5 VAl x> 10 slmosls 5l asliul Ly
kol S5l Gl mhaw (talojl (b o) 50 s5Le]
g les 0,855 adol cbale Slles slo el (o blie
@1053,555 SiiSly 50 9,568 Bd> woyd p 151y (o)
a8l 5 85y deST En IS i o i 5] LS
sy oS ST lgieds lsa 5 (ZnO/zeolite) el
3555 Sl 5 oo 8 e Al sl a5
O dhl) S Glr @2 S Grimes s S W)
e Joo sba el )y g adll Jlie 5 (ol SISl

285 )18 o)z

b stales ol b, Y
ComadllS el V-Y

Gllae gy sl 2 9, ST CendBlS e la ol
2yl 55 ool o0 oLl g yo el 39, 51 () US5)
J> e oy e V08 5 (g5, il 5l o 5 VIY lace
oolaiwl b 3BT sled jo el SO oo 4y koo g 00,5
Sudgy Sdgl sl S ) ot 0 o (erbline (5o ]
Celo ¥ Soe 4y gunblise en b g a8lal gLil Jolowe 4
(895 Sl Jlona L s 005 gl g g5 oglins
WS (S 58U 0)58" 50 ad> o ez 53 e 9 S2S
5,8 80,65 el Y Goea Jolads o 00
Los el ¥ Soote s s iy 233 FAF K L Lo
BRYGI R BLINVP VRIS (LA T & ) ()
AOY K (glos jo el ¥ e a5 Colgd o 9 PYY K glos
Gan il el glaly &jgon e o a5 285 ), 8
209 NS 5 slaSes has (slaly GgelindST
S50 50 e SlSie g ,blie sloacnSTa codgs; 59,
ool 0y &SI VAD g o 50 U5 Lo

ol Sl b edgy anl o 5 wuSls
Ll pd (e sl 59,5 addllae S SLS 5l (21050555
slo sl Tos o 3l 3l oolisial b STy sasgs
s O30 |y g 109,565 adgl cale 5 lej Lo
adgl cclale (mol58l L ovwlomwads gl b assls )3
Sl 5 Bi o wmo o ( STy ol g Les 0,555
2 i L e g aexl VY] csly ilsl s, 505
spa o |y L alaST Gloje S5 anl b 58T, ok
wly 2 635y ST CcdBlS g3 5 oaiiS o ST lgicas lon
ool STy (St sl ol )y 5 (s SdsS
5 olen goamme NNA a5s 57 cpoms aliulesl slaosls
SmblS i o1, b5 (ialST (150 565 ol (Sen
chae slod 3 0)l900 iz ()5 sladlgdgl 4l oV
50,5l 0Ty 355008 005 0S5 i L
gz AV ppm o565 adgl clale 10 9,565 Jas oo
AP RN SRR R SV AL IS AR
al 2 Oddse 8z Slac BB L 5l 568
30,5 oolaiul gl o dls (g, 5l eods angs Leg)T Ll
5 Edlss 5%C010%Mo/y-ALO, o dblS S 5
Sy Soe o |y L5 8,565 ke shnadl L2 5 F0 °C glos
a2 als Ve ppm as V2 ppm i STy ey el
el IS5 (5585 99 U1 o) Sam 5 lors 1]
S 51k 0,555 (e (20l (sl |y Lipagl T LalS a0y
oo (25515 oloj slayial b il asdllas cpl 5 0505 &
o e 5 STy 4y B o Sy
Ol 21y Shss ez 0 Sy (59,000 caiS oS
ol Badsd ol gl ol )3 axlllas 5,90 5,565 i
S| 059 & SB35 Comad Y0 OC Lo j0 00
sy o o[ F0 STyss 4y STy 39,008 e o [+ VY
Sled ;0 Co g 13 34250 0,565 (5 e JBIS 5,5 410
YAppm 4V #+ ppm 5l el S ley S ;0 Y0 °C

Inl cal als

“eeccccccccscscscscsocscscscsccccocd>

1. Jarullah
2. GPROMS

110 | Glivwoj. 09 6 jlo—i . > Juli s> . pgs J—mw



Gl g gy Y=Y

O (sl bl Sl S5 S el (b
oy Sl 2555 50 S50 alide slo g2 (o Lol
bl siloane sl 608 sy S Gk o
by (e oS> (2L Joe (St 9 STy 50 e
LIYy] et (1) doles gl (w9590 slagenls

M

3 3
Predicted Response = d, + z dix; + z dijxix; + z d]-]-sz
j=1 i< =1

ulpo dy bl diicnl saed) aaly l jo
el pgd az 0 olps djj 5 oS leo
b gl gy sl eslainl L adlie o0l o
(3o e VA ST s S5 5" S e
S S5 5l (gleST (21953,5 55 w18 (3lwaran s
e O30 Sl sal p 65y ST S JBS jpa o
3 05Ty ey e ot il i i 1,5
3,555 bt aoyd Fly s S g j3 9,58 adsl clale
| o 5 P 8 s 5V s () Jyi)
sl iales] wlwl b ysiie ol 0050 e a0 co i
ol 00508 cpns 4l

9T 8 50 ol (slaglams 3 oogume ) Jour

Yoor ol oo >y olos b o

rYY Yoy K T Lo

[ Y. min t

aJy|
PSS

Yo- Vo~ ppm C

Gy gl Y
adgl cdale Loy dlos lo,qiS1 5l alaS 2 solas

Oilel 52 53 8,558 has s s gl g S ge 500,55

Sl onjb‘ A ‘_JB» B

@
{

@
i

23 AOT (S 33 O gelinn ™
o DAL b 19s O r 9 53

Cadgil aly w59y dumST CondUlS angd Jo o ) S
DAl Ggb yo il o3, 31 (ZnO/zeolite)

B 0 ySlos w2 Y-V

4 s dw gl 98T, S0 50 olerd 2 ST
oS e l o0 ol (¥ USL8) i) s YO+ oo
9 S (1,5 ulali gz 93T ailes 4 Juate (s390e
5S9035 SaS 4y gloo J 25 ez 15T, Suo slaailas
oo 45 ol by s 00155 0nST 5 osliond Slga 5,5 5
ooy 5 o Sl (505 o8 Slilas dmwy 450,50 Jlado 4
A+ i o sialajl plosl 5 s alisdlo STy 5lé1 alisd
a5 alKin o eols )8 ,eST) o S sl 5l o Lo
tetp CanelIS 5 TN e w138, ol k5 350 sl
A Glgo 5l o iales] cpl jo oS aslol S1g5 4 oo
Al oolazwl 60 ST lgieds jguw poS Jawgd ouls

Sl .

e e

ks Ly
$599
— .ol

o - UU.},S.LQ.C@»))Q ‘5|).g Mmu)#]—).r lSu»"
VAl (ZnO/zeolite) cudgi a3l 2 (595 dummS|

1. Historical design of experiments
2. Stat-Ease Design-Expert v7.0.0

1¥o ) uLu.u.oJ[DSAOJLQ_mM)JJLwAb.fD@JLJ;w 40oooooooooooooooooooooooooooooooooo.

©
3

0000000000000 000000000.



5,555 Jrod a0y gly Hladio s B ialesl (&b Y

S g il o3 Lo o
(1) (ppm) (min) (K) B
M Yo AR Yyy \
70 Yo Y. Y.y Y
\Al Yo Y. Y-q Y
va Yo Y. Yyy ¥
\As Yo ¥ Y.y o
M Yo ¥ Yy 4
AF Yo ¥ Vo \4
[N g VO Y. Y-q A
7f VO Y. AR a
Yy VO Y. Yyy \e.
OA VO Y. Y.y A
7Y VO Y. YA 'Y
\A VO Y. AR \Y
A VO Y. Yyy \F
\Al VO \E Y.q V0

VO e AR \#
ARR ¥ AR \Y
\t4 ARR ¥ Y.q A
AY ARR ¥ Yy '4
AY Y. . Y- Y.

ol yly Judexi N-F
Lo (F Jor) bl ialesl sl U U ysiSTo i 8 ol Lol a5l 59t aislam (ol g oo

Ao co LS 1) (camy 050 sloyeiS Guibly (AU Wil e lagealy 5o st 0S| e et | ozl

Joe b oyl g (il ylg Jubodd gulis ¥ Jgur

Source Sum of Squares df Mean Square F-value p-value
Model 0.15 4 0.038 5992.07 0.0001 > Significant
A-T 0.096 1 0.096 15169.03 0.0001 > Significant
B-t 0.041 1 0.041 6490.19 0.0001 > Significant
Cc-C 0.021 1 0.021 3308.50 0.0001 > Significant
AB 4.836E-004 1 4.836E-004 76.07 0.0001 > Significant
Residual 9.537E-005 15 6.358E-006
Cor Total 0.15 19
R-Squared 0.99

Adj R-Squared  0.99
Pred R-Squared 0.99

Adeq Precision  243.969

9590 (ot G2y (sloo ) 50 00l e 55516 18 9500l sl el ly e puilyly o Jguzr 50 g Gl bl s azgi s
23S ols (Lt Tl ygal (ol ko 0,05 8 alimdle o 05290 0, 568 adgl e lale g STy (la ¢ STy (sloo
el 1,58 o5 9 S 255 55y 548 Gl i 1 55T ol e o M S

1. P-value
2. F-test

000000 eecccc0c0000000 0

.ooooooooooooooooooooooocoooooooooooD 110 | Glivwoj. 09 6 jlo—i . > Juli s> . pgs J—mw



ool ey ol el YRR e ol oo oy llaa ¥
el ol e B0 g IS JUS s o s Lt
olly Jolows ¥-Y

olly Jlos g oSl slaand B (o jslareny
e e 08ile BU Flrosile Sb Lo 5 sla o g
B oy 05907 Gmds 50 Gange T WSS WS Touds

blas 048 0 ovnlin (Y &l JSC2) 0 a5 )5 b jles
S i b S0 SLLI o (el w55 S
ol paee o lis | osls jogs Jlo g aS wiS oo
3l ol g YU jo loges (o bl slaws (F o JSi)
bl 5,000 5108 sod S9m (£2B 9 5l g Sl 2l
Slde (Vg JS) i bl (Bolal g8 (28
Corax jlbosls a5 aes o LaS SG Ll oY g 0

D08 o g sl 4 5l g 009 Jlo

Normal % Probability

72 081 009 100 191

Internally Studentized Residuals

(@

SibwJoe Y=Y
doles 3l Joline ;2 slaole Bi> 5l gy
0,555 o 9oy e LI (V) adslas cglatozaiz
Jlite Sl g STy oloj g Leo (sl 515 g el (g

S oo )l STy olej g Les

Conversion (%) =-4.12 + 0.014 x T+ 0.04 xt +
7.78E - 004 x C- 1.045E - 004 x T x t )

a0 o Lz (¥ Jgaz) )0 /20 5 jmaS Jas o b))
4 S0y slelaie yuoran el jlole co il )| Jas
sosls wlie (33l 5l S Rzpredic 9 R% R s

] 00 43|)| J..X.a Ja...uy G’)’U

S p Jde B8 CuliS Cas (il lg Judss Jgas 5o

300
. " E
Frso—| a
h-]
3 o
3 L} o
% 0.00 e
3 L]
2 " g
& = =]
> L] o
3
£
Ziso
= L = 5]
300
T I I T I
0.56 064 072 o.79 0.87
Predicted

468 —

583

Ln(ResidualSS)

597 |

811 |

-9.26 |

Lambda

S S 15903 1z oo Sty 2 3lie canm y Broilo BU 1905 1(0 Woilo g3l Jlo i yloges :(l.Y S5

1. Adeq. Precision

2. Normal plot of residual
3. Residual versus predicted
4. Box-Cox

5. Contour plot

6. 3-D graph

110 | Ylivmoj. 09 6 jlo—ii . o jubi Sl> . pgs J—w 40..oooooooooooooooooooooooooooooooo.

0000000000000 000000000.



“ececcccsccsccsccscsccsccsccccccccse>

conversion

0.756975

B:t

AT

(<

STy oyloj—Lod (amsdms Hlogei 1l B JSi
(HguL) Gumgs Hlogei i
sy 80 ¥ STy lejae o YEF ppm o, 565
ool bl pols Jolo 720 Jlaie 40,565 baws as o
KRR X S FRVCIRWARS RV IPUPSURRON. P [ PP IS
Sl 00 i e e d 4 ST el 74100 Lyl

S S azxs ¥
P PR SRVON B PR W] . B E TR X SRUEH)
SRS e gle Sl gl 0 55 LS 5 Bi >
Ll 50 (3950 4 L (g0 al B ol o ol
o el (21050565 e JUlS jaa> 10 g e Sldee
Olej usle Slles o slo yial )by 3l adlin ol )0 .09
2 S o2k Jome g ot addllas 0555 hos (e
Joe ols ylid (g el ko ol .o 00 0,54 el lans
00,5 il |y (225 sl osls (9 4 (St Jo S
B s 0550 Syl Guily )l Jedog ol 5ol
Oles o blie S cpizan ol alils b &,lolize
o ools (g kel slo Judow bl ol J1 o xS (6l s
w6l Joaws a5l g 0og Jlo e Jlo s ames
3,565 o s y0 4y sy sl ol s g 5lasange
FroaveKowyaablba 0053900,555 adgl bl

AL YEY ppm g as o

Oloj g led (slo )l ey bgy e (Sl Jlogesi (F JSL2)

) e g )3 99290 5 55 gl Cale (pizmen 5 STy
2 s Ope 1,5 aan ulul (pl paes (oo lis
oIS sl aigs 4 ls aly p e Sl (iobejl
Sy 8,555 i o e SIS e o 1
DSy gled 5l ,9iS s 5o el 000§ CS g o
4 aes e L i o loged cnl (ot p )8l iy
Ayl (2Bl Joe o (g)lslixe il (pgo ()lg5) Lo ysiSTS o 50

079 —

o \w\»

068 —

conversion

057 —

046 —

T T T T T

-1.000 0500 0.000 0500 1.000

Deviation from Reference Point (Coded Units)

STy slod (W (gl (Kxal "i)b’.o.i ¥
CiS g )0 0,595 adgl cdale (g STy o) (e

oo (sl o s Ol pots JSl(0 9 O St (o
Sl oo ools L 0,565 baws s yo STy ey g
Gl sS4y .cl Gglaie alizes glalos jo 1iSTy (Lo il
3 i 9,565 bad as, s (VY K) Lo ol s pas
oimd i oy dy (pl S co 5 (FYY K Lo (oYL 0>
ol g 00l (olrent (STly Co e Sl o po B
JLis 4y 60,565 (ol Dl 4o STy ey
55555 3Vl o 4o 3 555 e Sika 3 5, 0l
B9 oo Jol>

conversion

20.00 ~ 303.00

(I

110 | Glivwoj. 09 6 jlo—i . > Juli s> . pgs J—mw



[7].

8.

[9].

sulffur compounds in fossil fuels.
Biotechnology advances, 2007. 25(6): p.

570-596.

Jiang, Z., et al., Oxidative desulfurization of
fuel oils. Chinese journal of catalysis, 2011.
32(5): p. 707-715.

Wei, S., et al., Preparation, characterization,
and catalytic performances of cobalt
supported on KIT-6

catalysts silicas

in oxidative desulfurization of
dibenzothiophene. Fuel, 2017. 200: p. 11-

21.

Hossain, M.N., H.C. Park, and H.S. Choi,
A Comprehensive Review on Catalytic
Oxidative Desulfurization of Liquid Fuel
Oil. Catalysts, 2019. 9(3): p. 229.

[10]. Campos-Martin, J., M. Capel-Sanchez,

and J. Fierro, Highly efficient deep
desulfurization of fuels by chemical
oxidation. Green Chemistry, 2004. 6(11): p.

557-562.

[11].Qiu, L., et al., Oxidative desulfurization

of dibenzothiophene using a catalyst
of molybdenum supported on modified
medicinal stone. Rsc Advances, 2016.
6(21): p. 17036-17045.

[12].Zhang, Y., et al., One-pot synthesis of

[13].Hartmann, M., Hierarchical

cup-like ZSM-5 zeolite and its excellent
oxidative
RSC advances, 2018. 8(56): p. 31979-
31983.

desulfurization  performance.

zeolites:
a proven Sstrategy to combine shape
selectivity with efficient mass transport.
Angewandte Chemie International Edition,
2004. 43(44): p. 5880-5882.

[14].Yu, X., et al., Ultrasound assisted catalytic

oxidative desulfurization of diesel oil using

CdO nanoparticles. Petroleum Science and

110 | Ylivmoj. 09 6 jlo—ii . o jubi Sl> . pgs J—w 40oooooooooooooooooooooooooooooooooo.

‘S“Q)AS 9 ’&w)& y

iRy Cigles Ggire 5 (gole slo Coles I Bas s
198 5 S sl § b oSl (598

[1].

&l

Dana, M., et al, Optimization of a
continuous ultrasound assisted oxidative
desulfurization (UAOD) process of diesel
using response surface methodology (RSM)
considering operating cost. Chinese Journal
of Chemical Engineering, 2020. 28(5): p.
1384-1396.

. Ghorbani, N. and G. Moradi, Oxidative

desulfurization of model and real oil
samples using Mo supported on hierarchical
alumina-silica: ~ Process  optimization
by Box—Behnken experimental design.
Chinese Journal of Chemical Engineering,

2019. 27(11): p. 2759-2770.

. Teimouri, A., M. Mahmoudsalehi, and H.

Salavati, Catalytic oxidative desulfurization
of dibenzothiophene utilizing molybdenum
and vanadium oxides supported on MCM-
41. International Journal of Hydrogen
Energy, 2018.43(31): p. 14816-14833.

. Yu, J., et al., Oxidative desulfurization of

dibenzothiophene with molecular oxygen
using cobalt and copper salen complexes
encapsulated in NaY =zeolite. Catalysis
Today, 2020. 339: p. 105-112.

. Xun, S., et al., Magnetic mesoporous

nanospheres supported phosphomolybdate-
based ionic liquid for aerobic oxidative
desulfurization of fuel. Journal of colloid
and interface science, 2019. 534: p. 239-
247.

. Soleimani, M., A. Bassi, and A. Margaritis,

Biodesulfurization of refractory organic

©
3

0000000000000 000000000.



Desulfurization of Light Naphtha by Technology, 2018. 36(15): p. 1158-1163.
NiMo/y-ALO, Catalyst. Iranian Journal
of Chemistry and Chemical Engineering,
2021.40(2): p. 417-427.

[15].Zhao, N., et al., Synthesis and application
of different phthalocyanine molecular
sieve catalyst for oxidative desulfurization.

[22].Li, X., et al., Optimization of aviation Journal of solid state chemistry, 2015. 225:
kerosene from one-step hydrotreatment of p. 347-353.
catalytic Jatropha oil over SDBS-Pt/SAPO-

11 by response surface methodology.
Renewable Energy, 2019. 139: p. 551-559.

[16]. Allahyari, Somaiyeh, et al., Oxidative
Desulfurization of DBT Using Tri-metallic
Ni-Mo-W Nanocatalysts Based on Different
Natural Zeolites: Mordenite, Ferrierite,
and Clinoptilolite. Journal of Petroleum
Research, 2019. 29: p. 89-98.(In Persian)

[17].Jarullah, A.T., et al., Enhancement of light

naphtha quality and environment using

new synthetic nano-catalyst for oxidative
desulfurization: Experiments and process
modeling. Computers &  Chemical
Engineering, 2020. 140: p. 106869.

[18]. Ahmed, G.S., et al, Design of an
environmentally friendly reactor for
naphtha oxidative desulfurization by air
employing a new synthetic nano-catalyst
based on experiments and modelling.
Journal of cleaner production, 2020. 257: p.
120436.

[19].Meman, N.M., et al., Application of

-a

palladium supported on functionalized
MWNTs for oxidative desulfurization
of naphtha. Journal of Industrial and
Engineering Chemistry, 2015. 22: p. 179-
184.

[20]. Beshkoofeh, S., et al, Preparation,

Characterization, and Kinetics Model of
MoCo/y-ALO, Catalysts for Oxidative
Desulfurization of Light Naphtha. Iranian
Journal of Chemistry and Chemical
Engineering, 2021. 40(6): p. 1777-1792.

[21].Sheibani, S., K. Zare, and S.M. Mousavi

Safavi,  Investigation of  Oxidative

.ooooooooooooooooooooooocoooooooooooD 10 UWJPS)OJ[&_&I)M)JJL&UMJWLJ;&M



Oxidative Desulfurization of Light Naphtha
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Abstract

In various countries, strict rules are considered for reducing sulfur in the fuels. Oxidative
desulfurization is known as one of the best complementary methods for the hydro-desulfurization.
In this paper, using the response surface methodology, the effects of initial sulfur concentration in
the naphtha fuel, reaction temperature, and reaction time on the sulfur conversion were investigated
in the presence of zeolite supported zinc Oxide catalyst Experiments were conducted at the
conditions as follows: T=303.15-323.15 K, t=20-40 min, and initial sulfur concentration=150-250
ppm. Analysis of variance showed that the linear factorial model well fitted the experimental data.
All the parameters as well as the interaction between reaction time and temperature affected the
response, significantly. Maximum sulfur conversion of 90% was achieved at the temperature of

320 K, reaction time of 40 min, and initial sulfur concentration of 244 ppm.

3

Keywords: Light naphtha, Desulfurization, Response surface methodology, Batch

reactor, Empirical modeling; Interactions, Statistical analysis
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Investigating the Performance of the High-Pressure
Flare of South Pars Fifth Refinery and the Factors

Affecting its Performance Using CFD Simulation
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Abstract

In this research, the CFD simulation of the high-pressure flare (HP) of the 5th South
Pars Refinery was carried out in industrial dimensions in order to evaluate the effects
of the geometrical parameters of the flare type on the combustion characteristics of
the flare (flame shape and position). The CFD model was developed considering all
transport phenomena (momentum, heat, mass transfer, radiation, turbulence and chemical
reactions). In order to avoid numerical errors, proper meshing was done. The results of
the developed calculation model include the temperature and velocity profile (shape and
nature of the flame), the concentration profile of the gas species sent to the furnace, as well
as the species profile of the combustion products. The results of CFD simulation show that

in the HP Flare, in the operational status, the increase in the temperature of the Flare tip

©
3

due to the impact of the flame is negligible, so its performance is suitable with the current
amount of sweep gas. Therefore, the further reduction of the gas sent to the HP flare is
not justified because the flame may be drawn into the flare network, or due to the very
low height of the flame and the ambient wind speed, the surface temperature of the flare
tip and wind shield may increase, which in the long run time will cause the destruction of
the surface of the flare tip and its total replacement. If the wind speed is higher than usual
(strong local winds), the return of the flame inside the flare tip should be controlled with
the amount of fuel gas.

Keywords: Combustion, Flame, HP flare, CFD simulation
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1. Liquid Natural Gas (LNG)

2. Storage services contract (SSC)
3. Storage services operator (SSO)
4. Storage Customer

5. Underground gas storage (UGS)
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1. The gas market participant
2. Depleted gas reservoirs

3. Salt caverns

4. Aquifer reservoirs

5. Cushion gas
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1. The land surface owner

2. The mineral interest owner

3. The royalty owner

4. The reversionary interest owner
5. Animal ferae naturae
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1. Hammonds v. Central Kentucky Natural Gas Company.
2. Sunray Oil Co. v. Cortez Oil Co
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1. Base gas

2. Base pressure

3.Working gas

4. Unused gas

5. Range

6. Long range storage (LRS)

7. Medium range storage (MRS)
8. Short range storage (SRS)
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1. Adjustment factor
2. Pressure factor
3. Intrinsic value
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[1]. https://www.lawinsider.com/dictionary/

gas-storage-agreement

[2]. Roberts, P., 2016, Oil and Gas Contract:
Principles and Practice, First Edition,

Thomson Reuters.
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Abstract

The common view in the field of selling and transporting natural gas is that gas is
produced, sold and transported according to market needs. But since gas is usually not
consumed immediately after production, it needs to be stored before reaching the final
consumer. Gas storage is essentially a means to store and supply it in order to regulate the
energy market. Due to the access to storage facilities and the fact that the possibility of
building tanks is not available for all market participants for several reasons, including the
lack of economic justification. Therefore, the owners of the facilities enter into a contract
with the storage cusiomer. The main topic of this research is to examine legal obstacles
and challenges of storage service contracts, especially in underground storage. In this
research, knowledge of the components and content of storage services contract and the

operational, commercial and legal principles that are required to conclude a contract are

3

provided.

Keywords: Underground storage, Gas, ownership, Services, Injection, Extraction
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