Imam Hossein
Comprehensive
University

Construction Science and Technology

Volume 6, Issue 2 , page : 13-23 e

@ https://stc.ihu.ac.ir/

wﬁdj/'u ab{ﬁ

Simulation and improvement of operating conditions in the demercaptanization
unit of South Pars Gas Condensate Refinery

Amir Shayan Nezhad *, Seyed Mojtaba Hazaveie

1"Correspondence: M.Sc. in Chemical Engineering, Independent Researcher, amirshayannezhad@gmail.com
2PhD in Chemical Engineering, University of Kashan, Kashan, Iran

ARTICLE INFO

ABSTRACT

Article history:

Article Type: Research paper
Received: 2025 February 24
Received in revised form: 2025 June
Accepted: 2025 September 3
Available online: 2025 September 3

Keywords:
Simulation,
Optimization,
Demercaptanization,
Aspen Plus,

Matlab

Gas condensates, including natural gas, industrial gases and petroleum
gases, play a very important role in Iran's industry. Using these
condensates as clean and renewable energy sources, in addition to
reducing air pollution, saves fuel and reduces production costs.
Demercaptanization unit in South Pars Gas Condensate Refinery is one
of the most important refinery units that is necessary for producing
high quality products and use of South Pars Gas Condensate. This
process includes the removal of mercaptan from natural gas, which
ultimately leads to the improvement of gas quality and increasing its
economic value. Considering the importance and positive effects of
improving the operating conditions in the demercaptanization unit,
research in this field is very important. These investigations can
identify needed improvements and provide solutions to improve unit
performance. In this research, optimization of operating condition of
the demercaptanization process, investigation to remove unnecessary
equipment and addition of desalination part of the feed using Aspen
Plus and Matlab software has been done.

Cite this article: Shayan nezhad, A., & Hazaveie,. M. (2025). Case study: simulation and improvement of operating
conditions in the demercaptanization unit of South Pars Gas Condensate Refinery. Construction science and technology, 6(2),

13-23 . DOR: 20.1001.1.29812577.1404.6.2.2.8

OPEN (4 ACCESS

Publisher: Imam Hossein University. © The Author(s).


https://stc.ihu.ac.ir/
https://dor.isc.ac/dor/20.1001.1.29812577.1404.6.2.2.8
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0009-0007-2088-9328

N

Sl 9 g pols

=N

w5 WYY amio 1Y o)l 8 0,90 NV F+ ¥ Jlof (Sasjle (9 5 pole

O rLlG_bafZ';

@ https://stc.ihu.ac.ir/

S92 v 38 5 Ol sl ¥l (9195 YL g0 w1y 49 (Flhos Tyl o 3 9ugd 9 (53w A

" Solip iz a7 015 L pnel

amirshayannezhad @gmail.com .1 ol 45 ey ctaio olSailS (cond (omsikigen oo )| (ousli 15

- B & B . “ v

Ao Olaxicw

allie aze b
sy (sale alio g5
VEYNY/ P el
VEF YN S5k
VESFENY
VECE BN T )

aosly s
(Sl Ay
(il e
(205 Qs
ok el

ouS>

S G (S sylS g (S Gl i ank I alex 1 (65 Sllas
SL 655 mbio plsie 4 Sllws (ol 5l oolainl aisS o Wyl ol pl Coio )0 oo
9SSy Bpan )0 (gg2adro Secl doa (Sodl 1al5  odle wysas JU 4
S35 lilae otV o (o) (LilS e axly 09d o0 wlgi slaany jo hals
b SYgarme adgs slp &5 Canl (2REVL slaaxly (o tege 5 (S0 292 0k
ol a3 mlicnl 6978 (5 ol 31 Dbl Sl oslitul 5 YU cuiS
SRl g LS iS5 4 ymie Culg 50 4 el ks SIS 51 1S e BA
Slbos Lul,d Sap oo Slpdl 5 Coenl 4 4255 L ogdi g o] soladl 35
Slidod plcwl ool Sl s aie) cpl jo Oladsd ( gloy GG 5o axlg 4o
alg o, Slos Sgun slp 2o, al, g 05,5 olulis 1) 5L ,00 (slaogugs ailes oo
5 2105 oLl wnlp Slles Lulyd (gilo a4 Ghmgly ol o aaes &)
5 Aspen Plus sla i3l o5 51 5,5 0,0 Lo Shss 5l (ploy Ses (i o538
ol oy aizls 5, Matlab

&35 Slblae olfig W oo LulS o oty yo Sldee bul b et g (55l acs 16,50 anlllas (VFF) . iizme o, Sglja & yual 0055 oLl oLl

DOR: 20.1001.1.29812577.1404.6.2.2.8  YY-)Y (V)% , Swijlo (353 5 psle - aisi s

(E) o plal pl oSl 2 il

OPEN (4 ) ACCESS


https://maj.ihu.ac.ir/
https://maj.ihu.ac.ir/
https://stc.ihu.ac.ir/
https://dor.isc.ac/dor/20.1001.1.29812577.1404.6.2.2.8
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0009-0007-2088-9328

S 3tintt S 9 5 e S4Seds 31 (ore 55 51 5liianl b oglan s 5 olayl 4y il (511 et Sl (5951 &1, i)

B e (e b ol (g5, 2 SO S S92 a5 wao
Yoy Jlo o IF] ohses g louly aisn o Sgue | g
Q?‘.?'”""".t""s‘ 6‘)4. LS}lé ol LSLQ”}SJULT )“ solazul o)l.g)o
03,5 Cou (& SVgame ;0 oL e g iy (9,08
gt b 1 655U slagias (ol 2L b T
61500 Lles 5 03,5 anslio 5,565 slaoasS Cix Jgone
S5y slaoar VT ol sl (5318 oz sl LS 5
IS (o] OHSen 5 1,051 a5l 00,8 dpogs |, i Y game 4o
ol e B> gl war (oBy) oy @ VoV Lo
ASLJ}AT ‘5;‘ Jslm )l OQLM‘ L: g_i.\.m\ ‘5,.1)55)“ 6Lbu.:).s
Jole Glgie 4 Sligel ST Joloe 51y, ol jo sl axsls
5 o0d ol e LolS Gis el a5 s o ooliiul Gis
09 503 3lgi (S ypilses 35 glacl (b e o

Ol e anlp Gaxd B )y el Ghgh o2l 5o
At (25 ook () Dllew oEag¥L WY axly ol
G 00938 5 by Ol e anld glles lulid g5l
Aspen  la,lal oy 5l 605 o0 b Sl 5l ol S
Zewl sus sl Matlab 4 Plus

G (o9 ¥
] 00 L»S.w.v VW ) > s A )| wﬁmj)-’ U”‘ ) 5,».9.‘?;! 3 wj)
&35 Sl oKasVL WY axly olo Gluls e il )é ol
ddy o aloye o el oul gile and pei> )b
Sl S ity wil B SThes o Sore slo Sl 4
Sol,l8 g, el A 0 il sal 00938 ail s 4 STyes
ol sloelly 5 (b (i glo Gl e g Bi> sl
oo b ise ol 5l S e aalel ol ad (gl age

IRGIREYPESPRIR

2T 58 (5 Al Y-

oLVl MY woly by Gl e wnl gile ans
Aspen Plus V14 1358l sy 1o o5z oyl 555 Sblae
Senlisogey Aolee il At ol o el sid pll
sas il (Saelusge s olys wass (sl NRTL-PR
oo JoSizd Lol a0 B 5l olo Lol e 0l i ol ol
sl
C-G sl oyl s HS gl 5l )
GG sla (ol e glymenl Y
e sl Ol e GgrmslanST Y
SelS Jeloe sl -F

FERV-P)

b b 4 a5 Cwl 0 55 ol S Su S e

Sloos;sl 3 a4 Ygons )l 352y (oab S 5 pB Ci 0
S5 U 3sd o0 ALIl Cr S g 5 JS935 eon e wile (S
Sl eeSelr g cais Laskdd a4 a5 s Wl 4 sakie
el Ban Sy e 4 Jl 0 S e SeS ol
ol 5 1) (saliBee O Wilgs (oo o oo plodil |y Sl
o S sl eaysld o (e sgzs (s Glgie 4 S
5 Sl 0533 e ) bshas )5 (59,55 4 e Wil
2055 5 Ol s 0925 nl pogdle 05 b cSlanj pl
il asls gzy BB e wlg e 85 sl 03yl
I32 55 3,595 9T (63 Wjgm (oo SV gams (pl &5 (ln
2osdle S (oSS g Gl BSE5 @y 5 09 (oo 3]
15 45 sl 5y Sl S5 sl i 0,555 aemST (68 eyl
asils S gl ol wlras Wiy o Glicu] O)e0
(S SYgaze jlange g (el eolitul sl oalply sl
» @l ol wxly el g0 plls e Sis
@ pladl (o358 5 olond loan )bl oolinul b lnolSaVL
a ol 25 Y gamme iyl 0l o iS5 e L pllS e i
osliiad b o digdi oo Jitie als) oI sl
S bolle el 5 oyl Jal ol slaal
5 Oyt GVl slaanld sl solaiwl Wgd oo lam OY gz
5 855 53 eradpe Sob (2lo) (Ll e aly 5 0ad Ay
Ol e Sl 39 o0 b o2Vl sl LS Sy9e mlie
Olaieils g pliizee 5l (gl az gl (b DY gaza | 2135
Olidss oS gl 6s8 @ il 00,8 w1l 4 )
5 diges Slgie 4 NN conl 48,5 & 90 039> cpl 4o (OuxLe
i @ Olg (o0 (2195 ORI 10 (59, p 4385 O 90 Sl
soliinl o)by0 cou s ba .0, o lal [Y] o Kan 4 15955l
Ellags 1 60,555 SlaS 5 sihslaz gl WoassS” s 5|
Sl 5 jpax a5 Wl 4§ ams b o il s, g8
iz OIS 4y e Wlgi oo (638 bl [0 (69,555
5 $le 05l (F9,05 bl s Sl olnl el b
gl slonisSrjs (b siluang 3590 o (Y] ol Ken
L CFD 6T labs, b oads 5 gouisSel sl slo g 5o
o155 LPG Sl alss olalspe i 51 slaiges 1 oolic
O 03U oy 5 0l @i FEIESs pae o Gl S
L) e85y 50008 )8 com 0,50 1y 0ad gl Glaggin )
syl il a5 Ol miF SBIES G sl
0 Ol @l S (oo Slgiiiy Same @y Dlio (b



L D-102 ppuly ) SialS Jslome 39 g o8lins, D-102
9 .)9.w ) JL.'J)‘ M-101 ).mS.».a aQ P-102 ] )| oolazwl
M- S @5 0aSTaz (YL 5 oo dbal dos (555 Slileo
59 oo Jlu) 103
Q.«.ia.w ‘SLQ ulaalf)n 09‘“|M‘ Y-)\»-¥
@l Jslme b (5 4 Wb J9S0ge 359 L slag s

gl go s
2RSH +0.50, — IVKAZ NAOH s RSSR + H,O
)]

b Jyaze o >l jo eals oy slaadlge (g0
asle (o0
D9 (o0 5L 15 0)lse b lejen jsb 4y aS 05l o
DAY 5 5l 68 bl -
e b O Gilose 3l UNY jonaS 5l e -
TS
O P g Py le oy 5l 7D SailS Jole -

g.;}L....n O yg

8o 4 D111 (550l atngy ol 4y Bl ol
Obyz sl oo ooliw,d P-112 oy 5l ooliil b 9 M-103
adsl olse (lyz £ b cslie M-103 1Sio 4 w18 slon
OSee Shygz 53 Gl o glyione ) a5 090 (0 (sS
sisw 4 M-103 ,uSs | Jols bl 050 ool ol
wgd (oo odliyd RAI01 - (lss bl e ST, (ol
2 Al sbasilsn 65 a4 o slo B e grlienS]
D¢l oo plil 55-70 °C sles 4 9-11 barg ,lzs o 451,
5 b Sy 8w gla Gl e GamlapasT auSTy
B9 (oo @y L8 g Lod Sl L g 009 e S
Slp s (o0 B 951y 5l &S STy 5l Jel> byl
D-103 i & causSlaz o)l «SeaolS” Joloe (g5lulax
G 3 Jyaze 035 S lp Lol (nl G 090 (o
o ool p E-102 gl Jose 4 anlp Sl bl )S
5 0gd oo Cwlan D-104 Ioj58-00iSToz 4y s g 09
iz ol ot SKaolS” Joloro 5 o0ds dias Slilass soiiSTaz oyl
Iz ol 008 Sl BA104 Juwe 0l (oo
Dgd oo ooliiwl Lo ol L 40 °C sles b E-102 Jowo

Y oylads o 055 AFF Jlo (T )l (3956 9 ple

Cl- sl 4o 0 g HoS zlpmiwl .Y-)-)
C2

Shde Gl g ojgiee sailsm ol 555 bl
eyl oolaiwl b g ool D-115 4l s o ly llae s oy
Slasin 05d (o Colaa oy ol e asly 4 P 101
el 03 03,51 (V) Jgaz 50 (555 Slilaes ST95-

658 bl S5 Slasin (V) Jeua

Specific gravity 0.7232
Viscosity 0.38 mPa-s
H,S 1 ppm wt.

C,-C, mercaptan 2906 ppm wt. as sulfur

Total mercaptan 3620 ppm wt. as sulfur

Reid Vapor | max. 10 Psia at Summer and max.
pressure 12 Psia at Winter.
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H,S 1 ppm wt. max.

C;-C, mercaptan <5 ppm wt. max.

C; & higher mercaptan <50 ppm wt. max.

HC loss Max. 0.1 %
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