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Hydroprocessing of low temperature coal tar on NiW/+y-Al, O; catalyst

WANG Yong-gang, ZHANG Hai-yong, ZHANG Pei-zhong, XU De-ping, ZHAO Kuan, WANG Fang-jie
( China University of Mining and Technology ( Beijing) , Beijing 100083, China)

Abstract: v-Al,O, supported catalysts with different Ni/W atomic ratios for the hydroprocessing of low
temperature coal tar (LTCT) were prepared and characterized by BET, XRD, H,-TPR and TG analysis. The
hydroprocessing of <350 C fraction of LTCT was carried out in a fixed-bed reactor. The product distribution and
composition were analyzed by distillation, GC/MS, fluorescent indicator adsorption and elementary analysis.
The results show that NiO and WO, are evenly distributed on the support surface; and low-loading NiO is
difficult to reduce since the strong force is formed with the support surface. The phenol conversion, the
selectivity of kerosene fraction and the content of naphthene and hydro-aromatic in the product are the highest at
a Ni/W atomic ratio of 0. 38, while the activities of HDS and HDN and the H/C atomic ratio in the product are
also the best. It indicates that the NiW/vy-Al,O, catalyst with an optimum Ni/W atomic ratio of 0.38 is
appropriate for the hydroprocessing of LTCT.
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Table 1 Composition of the fraction bellow 350 C

Elementary analysis w/% H/C Distillation
C H N S (atomic ratio) IBP <280C
85.307.17 0.66 0.11 1.01 186 C 35.04%

1.2 fEAFIEH &

PL20 ~40 H v-Al O, Rk, LIRS RS FI £
PR B K VS TRORIZ T, 45 4% 2 T R S5 R B
FLTE TANE Niw G i i & kR, o,
Ni 5 W g6z &2 5L Nio fl WO, i, sk
RHURPIR S 2 h J5 T 120 THET, R )5 1E Db o
HF 550 TR 4 h,

R2 AEN/WEFILEALFDHEEAEREL
Table 2 Metal content and atomic
ratio in different Ni/W catalysts

NiO w/% WO, w/%  Ni/W  Ni/(Ni+W)
Catl 1.58 28.12 0.17 0.15
Cat2 3.17 26.22 0.38 0.27
Cat3 4.78 24.31 0.61 0.38
Catd 6.40 22.38 0. 89 0.47
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Table 3  Pore structures of the support and catalysts
Apgr B Pore distribution/ %
v/(mL-g")  Mean pore d/nm Mode pore d/nm -
/(m*- g-l ) micropore mesopore macropore
v-Al, O, 191.32 0.38 7.9 7.18 8.1 90.9 1.0
Catl 134.34 0.25 7.4 5.16 2.6 97.2 0.2
Cat2 136. 56 0.35 10. 4 5.32 0.8 96.9 2.3
Cat3 141. 89 0.33 9.4 5.36 1.7 97.5 0.8
Cat4 138. 14 0.26 7.4 5.02 3.4 96.3 0.3
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Figure 2 H,-TPR profiles of the catalysts with
different Ni/W atomic ratio
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Figure 3  Fraction distribution of hydrotreated
coal tar with different Ni/W catalysts
reaction condition; 8 MPa, 380 C,
LHSV=1h"", H,/0il=1 000( volume ratio)
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Figure 4 Compositions of the feed, the hydrotreated product and their jet fuel fractions
reaction condition: 8 MPa, 380 C , LHSV=1 h™
Il : naphthene & hydro-aromatics; 777 : 1-ring aromatics; [Z7]: 2-ring aromatics ;
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Figure 6 TG curve of the used catalysts with
different Ni/W atomic ratio
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