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L Hydrodesulfurization (HDS)

2 Deep hydrodesulfurization (Deep HDS)

% Biodesulfurization

4 Oxidative desulfurization (ODS)

5 Ultrasound Assisted Oxidative Desulfuration (UAOD)

oo Jlo | ¥ 0 loud [VEY 5l Wy



V g 0 aS olayeSl o ol )l cuedl 4y angi b dad o
e il o Jitwe  slagsio Slads el ol
Gigrtm) 0xiS deuST o(Xa) o (Xo)atlgw (X1)obyls ye
S5 ((Ks)aww! S0 y8) odimd dgmpy o(Xa)uluSTy
sl b owmy Jml el (Kol SpinSiTghus
sbygSh lyis & (Kejogolp (p3zge loj 9 (X7) gl
Design 58l sy 5l Giegds oyl 50 Slodds a8 )3 (a3 > e
Joe el b liylosl sl . o3l VY ass Expert
blS) 58 VY g5 555550 oSy b sy ol i
0 g yito A Jolis i ploul ¥ (Wl b (g 0 chas (xS0
5 (1)) 1) 401) ) s b o
abis VFF Jols a8 ad islejl VOF ds e ol 55 Slislej]
S50 A Ve g e Al VP (ole o) S

il e

0595 Ol 5 ygumwlonST ploxil gigy —£-Y

&S G Olule > 39390 (63555 LSy gloil a4 a g
5 Sl (gl ) e wilea Sl a9
5 OBed g iy dilea Sileg)l 5 lasdlguce
So 09,5 5l Gigh ol ) g el HResg e
ol bglse Bl s g G5l 103,558 oS 5 oaiyles
e s Wiges Sy olal cpl g g ©8)5 HL8 (cw) 390
Mz G Cllue i dged Cunl ol adle (o>
PeM I odgaze ol Jlop Jold 25>
dron > Yeooppm JIeedgame 406, Jse:

Al oo Ggsgrn Yoo pPM JI - 03500 +adl g

GOys Yoo

Gges bl V J 3 0l &l Ghlojl (Sl 4 a2 b
dog 0y e polie 9 plur oy Jold (i
S)b d goad 4l (BeSein g ddlow Jugn (93 (Y e
bl | (yite polio ] & 5 Cusl 0nd Jitlo 5551, gigus
ool Seop Sl Gigde Jeld oaiS s
olalefl (2l b lle Jlisignl o sol SauSishud

|y o plol inloj] VOF oS 5 polie ¥ Jyd) s 45Ls)

1 Response Surface Methodolog (RSM)
2 Central Composite Design (CCD)
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Experimental investigation of sulfur compounds
removal from synthetic quaternary gas condensate
system using ultrasound assisted oxidative
desulfurization (UAOD) method
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1Department of Chemical Engineering, Shiraz Branch, Islamic Azad University, Shiraz, Iran
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Abstract: In addition to natural gas, gas condensates are also produced from gas reservoirs. The presence of any of
the pollutants, such as sulfur compounds, can cause problems in downstream industries or damage the environment.
In this research, the desulfurization of a synthetic quaternary gas-condensate system containing of normal heptane
with different combinations of tert-butyl mercaptan (aliphatic thiol), dipropyl sulfide (aliphatic sulfide), and benzo
thiophene (aromatic thiophene) in the range of 0-3000 ppm were treated using UAOD process. For this purpose,
different operating variables including H.O. (10- 70% v/v), CH2O2 (5- 70% v/v), H3P(W3010)s (1- 30% w/w),
C4H100 (1- 30 % v/v) and sonication (5- 40 min) were examined upon the desulfurization efficiency. The design of
the experiments was performed by the response surface method of the central composite design model. And then N,
N-dimethylformamide solvent was used to extract oxidized sulfurous compounds from n-heptane. Residual sulfur
was analyzed by ASTM D7039 standard method. Maximum desulfurization efficiency, 99.92%, for CsH10S=
1105.99 ppm, CsH12S= 2252.50 ppm, CgHsS= 2965.48 ppm in 20 mL n-heptane was obtained at H.O,= 23.57% v/v,
CH,0,= 49.27% v/v, H3sP(W5010)s= 21.15% wiw, CsH100= 24.56% v/v and sonication time= 21.17 min.
Additionally, an empirical model was proposed to predict desulfurization efficiency with an error of less than 0.1%.

Keywords: Ultrasound, Gas condensate, Experimental design.
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