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2.3 fENFIFRAE
2.3.1 X AR T

AL 77 AH 54 ] DImax-2550 784 X 247 5 (H
ABLEENF)IE, Cu Kadftgk, i 200 mA, &k
440 kV, FHHHHEE A 4%min.
2.3.2 HH B BT

AL TR R T TESUEFE ] JSM-6700F 13 HL T 2
s (H A T) 4T, TAER A 10.0 kV.
2.3.3 #HSHT

FEAL 7R 20 47K TA4000 /3 HT AR (36 [ TA
AT, THEME K 10°C/min, 2 HE A4 40 mL/min,
DA Y [E 80~1000 C.
2.3.4 FEJPTHEIE R (H-TPR)I 2

LTI Hp-TPR A AH (4353 (GCI800) [ #4546
DRI, EAREEAEREF J9: 100 mg HEAL I E T HA A
S NEAE R TR R TR 22 300 °C fE R Tk
0.5 h, #RJEFEZ . VI 10%(p) Ho/Ar VR 5<(30
mL/min), £ 5A 431l KR 401 B i A 54k w1k
ARV, friEgeia)a, BL 10°C/min AR P FHR
£ 1100°C, B TE B5A 71l K485 AT R
2.4 TWRBESITIT

A 5 A 5 T ] 0 R B N 8 TP kAT . S0 e
W 1R, AL E A ARG VA
R =35y, Nl Hy & B (e st -BAE A
HL TR AT B A | A2 77 1 DO7 B AV RS bl )
TR I ARV A A N TR, ] IR K R RURT ZE T
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1. H, 11. Catalyst

2. N, 12. Furnace

3. Mass flow controller 13. Water-cooled condenser

4. Water reservoir 14. Cooling water

5. Toluene reservoir 15. Separator

6. Injection pump for water feeding 16. Liquid collector

7. Injection pump for toluene feeding  17. Moisture removal

8. Gas mixer 18. GC for toluene and benzene analysis
9. Preheater 19. GC for small molecules analysis

10. Reactor 20. Gas meter

K1 S moR K
Fig.1 Schematic diagram of the experimental apparatus

FAR AR DRG] 471 2ZB-1L10 RY)EHl &
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ICHEAT /NGy 1 AR 1) E 2R A I 43 HT

ST R B A A O - A3 30 mL/miin,
FEIR 100°C, “AbEWEE 250°C, /Nl IR 100°C,
R 2% b S KA R FRIES, A 270°C, kARl
SE-30(50 mx @0.53 mm, [#] 2 i )5 3.0 um) A 5 B 40 AE.

RN TR g A R R E 30
mL/min, FEiE 90°C, SALEEEE 200°C, HUFHMIE
IR R 230°C, MEFA 70 mA, (ATl BA 2> 1 iE
(2 mx @3 mm).
2.5 LI FKHFITMIEHR

N R AL FILE 800 °C, 10%(¢) HofNo T4 F i J5i 2
h, SR JE KL T A S SR B AR 1) SE 36 4 4
* 1R,

F 1 ELTNEM &Y

Table 1 Experimental conditions

Catalyst Temperature  Space velocity
(@) (©) [L/(kg-h)]

0.5 750 72000

Inlet gas composition (mol%)

60.3 9.7 28.0 2.0

AL HEAL S P LU R AL R (X) s :

X<:7HB (%) = [(FC7HB,in - FC,HS‘OU[)/ FC,HB,in] x100%,

Ferb, B 8 S NS R AR R R FE . Fou N
J B HY AR R R R ALy (R A

3RS

3.1 fELFIRE
3.1.1 X BkArst

2 2Bk I LiLaNi/ALOs fiEAL 7K XRD i . w]
DL, 77 26=37.3°, 45.5°, 66.0° b5 3 Nl IKIAT
BHE, B AT S NIALO,. Bl 35 B 2 5 14 i,
NiALO, fiT S I BB 8 5%, FBH NiALO, 45 EHE . X
Al HESE T 7Ey-AlLOs K TE ) LIAIO, saAHBH LT
v-ALO; [11] O kI EAS , TTiy-AlLOs B AT e ) Eb 2 T AR
H 5 5 NiO B dl A 45 K911 NiIALO,. Li 73 hn 2|
4.0%I, HBL LIAIO, ShAHIAT G, 5 Scurih s —
.
3.1.2 PP THEIEE (H,-TPR)

3 RMEEFIN He-TPR . A4 Li (A7)
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Fig.2 XRD patterns of the catalysts
LaNi/AlL O, [f1i4 JrllE#E 900 C YT, HE T HARMA
ZERII NIALO, SR A I A 0.5% Li J&, fi#
A3 (038 JEL A 18 N £ 1000 °C A4y, Bl Li &5
B, NIRRT N, R REL R, R
TN Li 68535200 LaNi/ALO; AL FI NiZ B 1138
ke ).

Rynkowski 25171 Dewaele 2550 %y, NiALO, %5

i S5 PR3 2l 38 i Ve [ =il 7 In B2 B 4545 XRD 45
B, X ATRESE T NIALO, &5 i 1 K 51 .

Intensity (a.u)

(b) 0.5LiLaNi/Al,O4
4 S VHTHEAG T SEM R
Fig.4 SEM images of the catalysts before the reaction

(a) LaNi/Al,O3

3.2 Li BEXEAFIEEAIZM

A 72000 LI(Kg-h)IEAET, SEASFAES &
PHEALFIEAT T H R ML ERR I TE TR VP, 2 1 SE 50 18
7N R IR AL R ARAR(Z) 10%), 52k A W A e 41
IR, PR KR R AR R R
AR 2RI . 5 4 TANF Li & B
xLiLaNi/Al,Os [ s NG . AN Li i AL LaNi/AlO3
FH R AL AT 80% /e A+ s M AE AL AR I 0.5% Li 1,
FH R (R B A SR 189 in 1) 100%; Bifi Li 5 ik — 25140,
MEALFITE M TT 4G R B, 4.0LiLaNi/AlLO, fi 4k 5 I H 25 4%
R E] 65% /A7, IXATREZ T Li & s Ak
FIH, NIALO, &5 fh EER K, NiZ* kLU IR R 5P 4@
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---- 0.5LiLaNi/ALO,
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== 4.0LiLaNi/AL,O,
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Fig.3 H,-TPR profiles of the catalysts
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(c) 2.0LiLaNi/Al,O; (d) 4.0LiLaNi/AL,0;

Ni, FECHEAFNETERC. 75 320 min (LR,

JIA AR SN0 P HE A AN, W] LiLaNi/ALO; fi
WFIEA R rIAe e . N AL IR T A B 2
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I CO vl B, AR R I T TR 99%+2%. 3K
2 J& V320 min JE AT LiLaNi/ALOs [ TG Z3#r 4l
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14%, 124 THERHE 1 0.43%(mol), B A B HIFURR
REJ. WORERE G AN AR a6 T
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Fig.5 Effect of Li content on catalytic activity Fig.6 Increment of permanent gas after reaction
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Table 2 Carbon yields over different catalysts

Catalyst Carbon weight on one gram catalyst (g)  Coke based on the total feed carbon (%, mol)
LaNi/Al,04 0.056 0.17
0.5LiLaNi/Al,O3 0.045 0.13
2.0LiLaNi/Al,03 0.107 0.31
4.0LiLaNi/Al,O3 0.140 0.43

3.3 Li BAEAMEIRIT
LiLaNi/AlLOs fE{L 7 XRD 1 H-TPR 45 &1,
Li (AT T NiALO, 45 SR, AEfEAk 7 i) Ni* 55
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Effect of Li Doping on Catalytic Performance of LaNi/Al,O3 in Tar Reforming

KONG Ling-hua®, YUE Bao-hua’, WANG Xue-guang®, YU Fei®, ZHEN Qiang®, LU Xiong-gang®, DING Wei-zhong®

(1. Nano-Science and Technology Research Centre of Shanghai University, Shanghai 200444, China;
2. Department of Chemistry, College of Sciences, Shanghai University, Shanghai 200444, China;
3. Shanghai Key Laboratory of Modern Metallurgy and Materials Processing, Shanghai University, Shanghai 200072, China)

Abstract: The catalytic activity of LiLaNi/Al,O; was evaluated in a fixed-bed reactor via steam reforming of toluene as a model tar
compound. The results showed that addition of Li could improve the catalytic activity of LiLaNi/Al,O; and enhance H, content in the
resultant gas mixture. XRD, SEM and TPR results illustrated that the addition of Li had great influence on the structure of LiLaNi/Al,O3
catalysts and the reduction ability of Ni** ions. The catalyst 0.5LiLaNi/Al,O; possessed the optimal catalytic performance. LiLaNi/Al,O4
also showed good resistance to coking for steam reforming of tar at a high temperature of 750 °C.

Key words: LiLaNi/Al,Og; catalytic reforming; tar; toluene; coke oven gas



