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! Hydrodesulfurization (HDS)

2 Deep hydrodesulfurization (Deep HDS)

3 Biodesulfurization

4 Oxidative desulfurization (ODS)

3 Ultrasound Assisted Oxidative Desulfuration (UAOD)

‘owdlﬂvl\“b)wl\iﬂw}gk WY



Y g 0 a8 olayeiSlh o ol )l cuod] 4y angi b aad o
e il e Jiwe  slapsio Lload el lis
Oigrtm) oS dpuST (Xa)odss (X2)audlgw (X1)obgls s
S (Kol Spod) 0aidd g o((XajluST,,
sl il oamy Jlisl Jole oXe)am) SitnSiTghus
sb)ygSh lyis 4 (Ke)ogolp (a3zge loj 9 (X7) gl
Design ,l;8l py 5l Gigds oyl 50 Llodds a8)S jlas > e
Jre ol b cliylej] al)b s exlizwl VY ases Expert
b5) S VY g5 575550 oS pn b b, Geuly o
0 g yso A Jolis i pbul ¥ T b (g o Cuns (xS0
5 (1) ) 1) 47) oS b
b VY Jols a5 s Lialejl VOF sy ol o livle]
Sy dali Ve g e dali VP (lole dbal) (oS
il e

605595 Sl i ¢y gumlignsT plxil (g, -£-Y

&S G5 Slule )3 39390 (63,565 Sy glgil 4 a5 L
5 sl (25 ) s 25ln Sl s
5 e g iy dlea aSileg)l 5 lasdlguced
e 095 5l GigR ol ) g el HRgsg e
Loyl bbe Blo g 5 Bl 103,565 oS5 oanles
e (s dges Sy bl cpl g €855 )18 (o) 390
e i lle (gt dges Cunl odds Bl o>
PP 1+ odgie +lin Jlog Jold oo
Jogp @ Yereppm I+ odguoe +l e oy

Al (oo gz Yo e PPM JI - e3gu0 +adl g

Gyi Yoo

G0 1l N Jgdo > 0ad @yl hlefl b 4 e L
Jog @y 5l e il o e Jloy Jold (g5
S)b 4 g o able Bsgin g ddlaw ngn 3 (LY
bobeo jl (gpio polie ol & g Cusl 00d Jitie giST) gigus
ool S p STy e b el s
ool (b b Blas Jpbggnl o deel StnSghud

1y oas plosil Lialejl VOF LS5 polie Y Jgas)s aslsl

! 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

Ameneh Taghizadeh?!, Maryam Asemani'”, Fereidoon Esmaeilzadeh?, Abolhasan Ameri!

!Department of Chemical Engineering, Shiraz Branch, Islamic Azad University, Shiraz, Iran

Department of Chemical Engineering; School of Chemical, Petroleum and Gas Engineering, Shiraz University, Shiraz, Iran

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 H2O, (10- 70% v/v), CH,O; (5- 70% v/v), HsP(W3010)s (1- 30% wiw),
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, CsH14S= 2252.50 ppm, CsHsS= 2965.48 ppm in 20 mL n-heptane was obtained at H,O,= 23.57% Vv/v,
CH,0,= 49.27% v/v, H3sP(W5010)s= 21.15% wi/w, 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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