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Table 1 ~ Results of hydrogenation of « -octene
catalyzed by different metal catalysts
fiEALR A% T JEE/°C PRI %
PdC 3 25 99.87
PiC 3 25 99.86
RhC 5 80 3.48
Ni 5 80 —
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Fig. 1 Hydrogenation of « -octene catalysed by
PdC and PtC in 25 C
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Table 2 Composition of gasoline oil before and after hydrogenation
s bt } GC &%
) PR B B} R /min AL R MEUE R
3.189 FEhE 2.29 3.67
3.806 CFEA P — 0.50
5.226 The 3.97 5.16
5.992 FEIRC b — 0.79
6.095 TR — 0.72
7.950 2505 3.78 6.71
8.869 THERAC K — 0.73
8.995 e SN T — 0.99
10.954 Tk 4.09 9.91
11.972 e SRR — 0.93
12.109 RESZNE e — 1.84
s 13.97 + ik 5.04 8.37
15.071 WES7NRY — 1.77
15.182 TR b — 1.03
16.871 + =45 6.33 9.71
18.04 PEELIR O — 0.66
18.643 LFERA " — 0.91
19.629 PO 5.16 9.04
20.905 TR b — 1.65
22.255 T ke 8.03 10.61
24.715 TSk 1.84 3.77
27.067 Bk 2.03 4.44
&1t 42.56 83.91
5.020 1-F4 2.89 —
7.698 1-280d 445 —
8.116 4-8)F 0.88 —
11.120 5-—J 1.98 —
11.372 5t 0.89 —
13.425 (Z)-4-F Fe-4-4—I5 — 1.07
13.718 I Rt 6.06 —
iy 14.118 (Z)2-+ " 0.91 —
16.636 -+ = 5.68 —
18.122 (E)-7-+ P4 — 0.94
19.417 (E)-2-+ P 5.56 —
22.043 - H 3.41 —
24.532 (E)-9-/\J# 1.09 —
26.689 8-+L i 1.66 —
A1t 35.46 2.01
4.534 X TR 0.69 —
9.618 TR — 0.52
10.496 1-F 5Ll 2.10 0.62
12.402 2-Z R K-, 4- I F R 1.85 —
NG 12.659 eSS 1.12 0.91
13.540 (2-FE-1- Tk ) 2R 1.97 2.92
15.704 RE-SS — 1.10
15.912 (1,3- T3 K — 0.85
a1t 7.73 6.92
11.709 E 1R H g 1.82 0.90
S, 17.563 SR P i 1.89 1.93
I 19.062 1-241% 1.89 2.80
a1t 5.60 5.63
10.702 1 — 6.81 —
LRSI 16.699 2-+—ifi 1.84 1.53
it 8.65 1.53
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Table 3 Composition of diesel oil before and after hydrogenation
GC /%
e by S AT HA5
< PRE Tl min A R U T
14.016 + =k — 0.67
16.922 + =kt 1.95 2.72
19.688 Tk 4.10 6.55
20.954 T GLE 1.27 2.06
22.130 ZEILIR I HE — 0.80
22.320 b 12.40 14.98
23.581 BESEFR O b 1.79 2.78
24.787 RVAYSH 5.08 9.70
26.093 LEHIA — 1.42
26.672 cis-1,1,3,5-PUH FE- A J — 1.11
Tk 26.870 2- SN RE-1,3- T FE- Bk — 0.67
27.147 Bk 10.56 18.13
27.311 T DU LI B — 1.19
28.481 T AT — 213
29.377 + I\ 2.03 6.13
31.513 RWIRS: 1.61 5.74
33.541 B - 4.65
35.491 Y 0.95 227
40.858 A 0.89 2.60
42.502 o T S — 0.66
At 42.63 86.96
16.691 -+ =& 1.09 —
19.473 (2)-3-1 P 4.09 —
21.137 (8)-3,7-ZH3-1,6-F 45 1.19 —
22.111 -+ 4.99 —
23.891 (2)-3-1 750 — 0.85
24.079 1-THE- PR O M 2.54 —
24.418 (2)-7-+ 750 1.92 —
24.529 (7)-8-+ 75 — 0.93
ke 24.604 (E)-2-+ DUk 2.90 —
26.216 1, 157N 3.63 —
26.318 (2)-3-1+tk 1.21 1.46
26.62 8-l 12.77 —
26.976 -+t 3.26 1.79
28.833 (E)-3-1+/\Us 1.46 —
28.997 (E)-9-1/\J# 2.11 —
40.551 9-+ Uk 3.10 —
a1t 46.26 5.03
19.098 1-55 1% 2.77 1.76
L 32.067 7S bR R 1.25 1.06
T FlTR P
36.017 +/\BERR HH — 0.63
&it 4.02 3.45
21.963 B VAN 1.65 —
31.575 2L 1 4.03 2.77
PR 33.062 9-+--L i — 0.67
35.613 2-1JLER 1.42 1.12
A1 7.10 4.56
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Fig. 6 Hydrogenation of some compounds in pyrolysis oil
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Table 4 Properties of pyrolysis oil before and after hydrogenation
PE BRI IS R GVl IV i E O#ZEIm
(25 °C)/grem” 0.809 0.789 0.865 0.854 0.840
ZHIE (40 °C)/mm?+s™ 1.45 1.36 5.82 5.19 —
BB/ - g 43.79 44.23 42.70 4334 43.50
W {f/mg KOH- g 20.62 18.75 15.51 14.05 0

T E IR N 20 °Co

3 & &

7% SO b YA I 1 A AT SRR AR AT T .
T, AR 2 A I S PR A 2 AN, 1R AS TR iR B K
FE (TR AL n=2N , N=4~8) [ 4 ) , X L 4 FAs W] 4 T 4
A0 X5 s s i LR i A e R 45 SRR B PAC AR B oA
3 P AR fi Al R A I SRR B AT . R E PAC
R0 AR G L R L B R U AR R
JE,3%1%) PAC FH &, KO i B 35 Co 7E 0B v 45 14

T, & FKadi R IAR I, A A B A e, 7T R
J S BLE I I ZAGH ARG R E iR S %
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Bl W IRAN I A 43 R R, gt 3 2 S B 350
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STABILIZATION STUDY ON HYDROGENATION OF
OLEFINS IN PYROLYSIS OIL

Li Fanglin', Xu Junming'?, Liu Peng', Zhai Qiaolong', Wang Fei'
(1. Institute of Chemical Industry of Forest Products, CAF , National Engineering Lab. for Biomass Chemical Utilization, Key and Open Lab. of
Forest Chemical Engineering, SFA, Key Lab. of Biomass Energy Sources and Materials , Jiangsu Province, Nanjing 210042, China;
2. Jiangsu Qianglin Bio-Energy and Bio-materials Co., Lid., Liyang 213364, China)

Abstract: The pyrolysis oil obtained by the catalytic cracking of waste oil is an important substitution of fossil oil, and
consists of alkanes, alkenes, carboxylic acids and ketones, whose carbon chain length ranges from C8 to C24. Due to the
high olefins content, the pyrolysis oil is unstable and needs further stabilization study on the hyrogenation of the olefins.
According to the actual carbon chains of pyrolysis oil, different carbon chain lengths (carbon number n=2N, N=4-8)
of olefins were selected as model compounds for hydrogenation in the presence of four different metal catalysts. The results
show that the PdC is more efficient for the hydrogenation of olefins. At 3% wt of PdC, 6 g of olefins was dissolved into 24 g
of n-heptane and reacted at 35 “C for 60 min with constant hydrogen pressure, yielding corresponding alkanes over 99%.
When 35 g pyrolysis oil from waste oil was chosen for hydrogenation, 3% wt of PdC was added and the reaction was
performed at initial hydrogen pressure of 6 MPa, 100 °C for 120 min. GC-MS analysis indicates that the content of olefins in
the pyrolysis oil significantly decreased from 35.46% to 2.01%, and therefore enhanced the stability of pyrolysis oil.
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