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Abstract: Because environmental groups at home and abroad have put forward increasingly strict requirements
for sulfur content in motor gasoline, it has become a top priority adopting effective technical measures to
decrease the sulfur content in fluid catalytic cracking (FCC) gasoline. This paper summarizes the sulfide
species, content and distribution of sulfur in FCC gasoline, the present situation and characteristics of various
desulfurization techniques at home and abroad, and then conducts technical and economic comparison between
0Oil Cutting Temperature Majorization (OCT-M) and Sulfide Adsorbtion (S-Zorb). The data reveal that the
OCT-M has slight advangtages of higher gasoline yield and lower investment cost compared with the S-Zorb,
moreover, OCT-M requires no agent consumplion. However, the hydrogen consumption and oclane number loss
of S-Zorb are much lower than those of OCT-M. According to calculation, the overall processing cost per ton
gasoline via the S-Zorb technique is less than that via OCT-M (227.33 RMB yuan vs. 306.00 RMB yuan).
Therefore, the S-Zorb process is expected to be a dominant desulfurization technique in the future.
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Fig. 1 Reaction equation of adsorption desulfurization
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Tab. 1 Production schedule

w(sulfur)/(ng/g)

projects  production times energy consumption/(MJ-t")  gasoline yield/% octane number loss
raw materials  products

Gaoqiao 2009-09-28 390 11.6 365.8 99.08 0.30
Jinan 2009-12-09 726 39.0 383.0 99.16 0.60
Zhenhai 2009-12-18 313 10.0 318.2 98.90 0.35
Guangzhou  2010-01-11 250 3.2 288.9 99.26 0.50
Qilu 2010-02-22 410 13.0 284.3 99.45 0.62
Cangzhou 2010-03-05 638 15.2 388.4 99.03 0.50
Changling 2010-11-21 700 90.0 387.6 99.10 0.50

INFE 1 0] LU W, W B AR S—Zorb 4% AR -1
REFEIA B T 345.17 MJN(8.25 kg /t ). & ZH IR MW
O HARTE 0.5% LA I B R AL ) AT AR O 2R
HIRF T 1.1% 50 IR 99.14% , F- ¥4 2k
FIKF T 0.86%. S—Zorb £ ARZE A KOV RN
S, PRV RN &S B 23 77 A 0.15% A FE ,
fIG T P R b e B PR s S i &
OCT-M £ ARAH E , 51 2R AN K, FEA R 7E 0.3 4
A7 LA b, fe e 1Y 55 & A AR A 2] 0.62 4~ BT, F- 29
75 0.48.

3.3 OCT-M#ARF0S-Zorb AR LZiFREHIXT LE

8 SC Tk A Ak VR T B AR AR E IR R
B ) (O A 1555 4 B9 e ) iR, LA
TR S BT OCT-M $7 AR A1 E I & BB S=Zorb
AR Z TSR 0 (1) 28 AR T 544 50 J5 0
THE 1 tAR Il 2y 5 500 7T 5 (2) S—Zorb 2% i #E WL [}
RIS 32 T3 oG 5 (3) B S P BT IH e i %

R 10935 5 (4) OCT-M % & ) RON it 25
24N BT, S—Zorb 2% 1) RON 1 2 4 0.8 4~ L3 5
(5) ¥ BE 77 375 | 93" 0 977540 1Y 25 4 ] 9 350 ~
400 JT it 5., W) v 4 = 1A SRALBIESR 2 RON
P AR 1 20 B Ak 25 24 100 0. AR 4 3% 2.

FR2 FWHERABIIBXEL
Tab.2 Projects comparison between S-Zorb and OCT-M

technologies

projects OCT-M  S-Zorb
energy consumption / (kg /t) 10 8.25
agent consumption / (t/a ) 0 10
hydrogen consumption(mass fraction) / % 0.6 0.15
hydrodesulfurization pressure / MPa 2.1 0
octane number loss 2 0.8
gasoline yield / % 100 99.14
investment / billion yuan 0.9 2
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3.3.1 S—Zorb % KW 2 F A o4  S-Zorb %
BAT A EEEREAE R AE A A FE L BEAE N
8.25 kgft, W Bl 71 5% #E K 2 10 t/a, 15 17 B A N

W +10x32=2 588.75 Ji JC ; SUKE T 6

i 2% FH 0.15%x50x5 500=412.5 J7 JC ; RON it 2k fy
% K 0.8x100x50=4 000 J3 JT ; 15 145 26 1) 2%
7 (1-0.991 4)x50x5 500=2 365 Ji It , 2= B & W 4
IH 2% 4 20 000x 10% =2 000 J5 JC , k& 2% H 4t K
0.976 64Z7T.

332 OCT-M¥ K& ZFHEHH  OCT-M %

BB AT A T 2L RERE , BEAE 10 kg /t, BT AN

A0 OXS300 5 750 J7 i 5 A ¥ B 7 9 4

0.6%x50x5 500=1 650 J7 JG ; RON 1 2k 19 2% ik 2x
100x50=10 000 J3 JC ; 3% & % ¢ 47 1H 2% 4 9 000x
10%=900 J3 7., & 2% JT1 A 1.53 42 7¢.
3.3.3 AP Rebm AT E 6 R
SR K, S=Zorb H AR BRI fin T T FF 9% A
227.33 JG, OCT-M £ A % M hn T BF 55 2% H 4
306.00 JC , S=Zorb £ A BT 75 %% FI AKX T OCT-M £
AL L 3.

®3 FMEAREGMNMNTATERNRBE L

Tab. 3  Cost comparison between S-Zorb and OCT-M technologies

RMB yuan

depreciation of

energy agent hydrogen octane
technologies gasoline loss equipment total
consumption  consumption  consumption  number loss )
mvestment
S-Zorh 45.38 6.40 8.25 80.00 47.30 40.00 227.33
OCT-M 55.00 33.00 200.00 18.00 306.00
. WANG L,SUN X Q,CAO G Z, et al. Progress of desul-
4 & IF

N NSRS R R v N ER IR S
AN R Z 2 T2 A, AT AR
JNE S-Zorb F R W AE T A4k 2 ) 15 B
FH. 38 3 HR 22 B %t L, S=Zorb A 4 in T4 fr
T 227.32 JC Y B TAE T OCT-M F A & i Jin T &
JIT# 306.00 7T I %% . P, 78 ROk PRI B B AR
[ & &, S=Zorb 7 A 4> T B m & AL H AR B
HEEMNEX.
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