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Study on Hydrogenation for Removal of Unsaturated

Hydrocarbons in Reforming Raffinate Qil
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(Jiangsu Key Laboratory of Advanced Catalytic Materials and Technology, Changzhou University, Chang-
zhou 213164, China)

Abstract: The reforming raffinate oil was hydrotreated under Ni catalyst at different temperature, pressure
and LHSV to investigate the removal effect of unsaturated hydrocarbon. The research shows that the
iodine value of reforming raffinate oil can be reduced to 0. 09g/100g by hydrogenation under the conditions
of Ni-based catalyst, reaction temperature at 150°C, reaction pressure at 1. 0MPa, LHSV 2. 0h™!, and the
content of unsaturated hydrocarbons is lower. Then the structure and composition of reforming raffinate oi
were analyzed using GC-MS before and after hydrogenation. The reforming raffinate oil is mainly composed
of C;—C, hydrocarbons before hydrogenation, in which C; —C; n-alkanes and isoparaffins are dominant,
and contains part of C;—C; olefins and C;—C, aromatics. The hydrogenated product oil is still dominated
by Cs —Cs alkanes, but doesn’t contain olefin, in which the content of product from olefin hydrogenation
increases. In addition, there are a few C;— C, aromatics and part of aromatics hydrogenation product C; —
C,y naphthenics in the product oil.
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Table 1 General properties of reforming raffinate oil

i H PR TiH PE
B (20 C) /(g cm™3) 0.6949 wiEE 68
w (S) /(pg+g V) 1.45 10% 72
WUE /(g + 100g~1) 12.37 || 1@&% /C  50% 82
FleEh /% 25 90% 153
Tk 164
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Table 2 General properties of Ni catalyst

TiH PE
SN TRAEFHIE R
SMERSE/ mm @5.0X4.8
e/ (kg e LD 1.1
WRLAR M HTERE S /(N + em™) =138
w (ND / % 42
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RN S SN ZFE 400mL [ 5E R
SEE AT AT NI e 42 S A K
BB NS IEAUE 0. 5MPa £ F B v %
FiEZ 100 C fHE 1h 5, FHEZE 220 C, {5 2h,
B THEZE 250 CLEFF Shy LRI T IR L. 7E
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1.3 EEH&KH GC-MS 547
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RER:  Rxi-5ms 7 3 41 (30m X 0. 25mm X
0.25pm); V% 1k = I . 260°C; R <. & 4l He
(99.999%0) s Wi : 1. OmL/ min; ¥: IR FE ¥ : W1 I& 30 C
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Table 3 Composition and distribution of main compounds in reforming raffinate oil before and after hydrogenation

Vgl Vg
P aw s a&Y
JBEAGT/ Y% R/ Y% RBEET/ Y MR/ Y%

1 T e 0.59 0.20 16 ZHECE 0.47

2 g 0.55 0.40 17 Ok 3. 96 2.25
3 THEET B 2.14 2.18 18 R L B bt 5.19 5.08
4 L b 16. 34 22.10 19 Y o 1.00 1.56
5 HH L1300 4.17 20 7 0. 43

6 o 4.68 10. 94 21 T 5.47 1.23
7 =Y 4.68 22 [LES 1. 49

8 TR 5.51 5.16 23 LIE 9485 3 8. 06 3.39
9 L3R TR 3.03 3.30 24 =HSEOR 10. 37 4.88
10 RO 14.23 16.72 25 THERC L 2.79
11 I 111 1.00 26 EUIE S7Nared 4.32
12 B 3.10 6.53 27 IO HE 0.21
13 BEd 1.96 28 R O 5.02
14 O 1.00 29 TNIEFR O 0. 74
15 T H S 0. 47




% 14

B R, F TG4 d e SR M R B AT R « 37 .

1 3 Al UL, FRE A A ORIl £ 2 G~
AR, Horp Co ~ G i IEA AL M e e o5 2
T AR A PR AL G 23 S g TR I A PR R
e s IR A 383 Co ~Cr B A4 FF 3 1075
OV Bk 3 OV — R 3R el . I R O 2,
lﬁi&l‘ﬁﬁ?ﬂ?*% Cs ~Cy %ﬁg{:» e, ZHIE N
ESNUEE AP SNSR>S P e N
SRS AR . MRS R R I — R B AR
I7hee s AR LR B 2 AR B T e R R
Wl A BT 22 W AR AR rp L T L) 5
XA FH AR BT A 7 8 T 50 o B A R
ST AT RS A T AR B

255 HE ™ i ORI R A R 2 AL S
AR A& BE, 150 C L 1. OMPa, 2h™" I W 2544 T &
JE = ST G ~Co B RIS WL 5L Cs
~Cs R IERM SR beke o £ A& C~C iy
Wt s ARSI a0 20 ) T B e | Lt L B
CRESFI S RN B2, &8 Rm e wikix
RS R RO e b . ARFETE D i Gy~
CoTrke, FEO/D R = o8 L L 598 | " IR
SINERES &9l U I 7Y oy
Cs~Co BRI » T2 A 7 K U5 AR B 7
Yy. U] Ni SRR 7R B i i B2 R I LA
X AN S BN A AR e ) B 3 P ELX I R
SR AAT B A P JEORE R RER 2 e B i U A
[ IRt 52 2 0 I I U R SR o i A 4
JEAR SR A TR SR (AR T 5 ke 1, Hom U niz
BEETRE DR i S UR T S N L T i
AR Bt AR e T AR 20 5 e ) U N A e
HUARER (Al e b iy AR RIS B R 11
IS AE BN ZE A HEBE G A T LA ST e 1) e A 3 A
ERRAR

3 & &

DR Ni B Ak 500 76 ) v il 2 150 C L)
1. OMPa &A= 3 2. Oh ' 25440 F , X 52 55 Jt e} o 4%
AT T S A BRSO AT AN S A T A
M 12.37 &% 0.09g/100g, ANt FIIE & o A%
AL — 2 AE s R A A 7 IR

DA R E MM EEH G ~C kR
AL, Horp Co ~Cs B IEM AL S W e 2 7 325 [A)
B & A 5B Co~Cr A Co~Co J5 58,

3 FEEA RIS 0977 AL G ~Co iy
IER RIS B AR SR kbR G ~C;

Mk At BE AR =Y S I R 2 R A
it Co~Co RS AL 3 55 K I U A2 1Y
7 Cs~Co IFRLELE

S

C1T5KR e, [ P snl okt il £ R AR LT 0. Dol A4k, 2007,
15(7) . 21-23.

(2195055, d e A Al n 0O B 0 i L . i il
546 T.1997.28(9):28-31.

(3] 3. hE b m R R BE R ] R L,
2014,44(1) :25-39.

(450, HRH A MM ERE & o[ D]. F 5. P EA
W24, 2010,

(5T FE. dR AR i B in SRR L) 1. bR 5 TR
2010,40(1) :18-21.

LoIntARmR. Ak 54 e A 570 £ 35 b 4 v 208G il o iy 1z
ML AE AR S RIHT2010,23(1) - 26-28.

[7]FEFb, A R4, %, Ni R A5 T 5 2 A i
PR BT LT ). A 5 46 T, 2011, 42(5)
10-13.

(8 1Ak k. #h e A A KAl dnh on S8 A4 Je A 7= i )3 14
BRI A 5 46T, 2000, 31(9) : 20-23.

COJFRERILT, R, b v & B 18 R AR 7 IR O 4
T AR ML T.,2012,41(12) : 1385-1387.

CLO] Jo o v R, b 5 . e o 07 e Vil M R U 30 o &
PERIEHITELT . Tk AL, 2012,20(1) : 39-43.

CI1JREZE, Sk B 2= EE NG . 5. T 2 A T e B n S0 i 44
J& Pd 3R s [T ], Arimedk Caidm T, 2006,
22(5) :20-25.

C12]55 0. it — o L7 i AR AR 1 43 Bl 2 L.
TLTl K224, 1996, 24(2) 1 172-177.

[13]TOBA M,MIKI Y,MATSUI T,et al. Reactivity of ole-
fins in the hydrodesulfurization of FCC gasoline over Co-
Mo sulfide catalyst[J]. Applied Catalysis B: Environ-
mental, 2007,70(1/4) :542-547.

[14]SINGH U K., VANNICE M. A. Kinetic and thermody-
namic analysis of liquid-phase benzene hydrogenation[ ] ].
AIChE Journal,1999,45(5) :1059-1071.

LIS JZE 30 B A, 0 R, 2. Al db 2= (M. RE T E
AR Rk 2011,

[16 ]STANISLAUS A ,COOPER B H. Aromatic hydrogen-
ation catalysis; review[ ] |. Catalysis Reviews Science and

Engineering.1994,36(1) :75-123.

(A G 45 < B TR A1)



