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Abstract : Aromatization of mixed C, hydrocarbons over ZnNi/ HZSM-5 catalyst were studied. The
dfectsof catalyst preparation, reaction temperature , gpace velocity as well as reaction time on aromar
tization reaction activity were investigated. Then, reaction mechanism was discussed. Experimental
results showed that : (1) impregnation of Zn?* prior to Ni?* could make ZnNi/ HZSM-5 catalyst hav-
ing better performance; (2) optimum reaction temperature range was obsereved in aromatization of
mixed C, hydrocarbons, in which higest B TX yield and selectivity could be attained; (3) lower gpace
velocity would be benificia to aromatization, whereas higher gpace velocity could bring about BTX
yield and sdlectivity decline because of catayst deactivation; (4) under the conditionsof reaction tem-
perature range of 520 540 , gpace velocity 1.0 h™ * and continuous reaction 6 h , aromatics yield ,
BTX yield and aromatics content in liquid aromatics were 45% 56 %, 40% 46 % and 97 %
99 %, regoectively.
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1.1
ZSM-5(n(S0y)/ n(Al,03) =38, ) 1 mol/l  NHsNOs ( ) 100
105 3h, , 3, 115 540 12
h, HZSM-5 , Zn(NOs) 2 ( )
Zn/ HZSM , zn?*t Ni?t, ZnNi/ HZSM-5: (1)
Ni2* n’t FS1761; (2) Ni?*  zn®*, FS
1762; (3) zn®** Ni** , FS1763 HZSM-5 Zn/ HZSM-5, 3 ZnNi/
HZSM-5 Al,O3 11.5( ) , , 540 6h, 20
40 Ni 1%, Zn 3.5%, >250 nf/ g,
>0.2ml/g, 0.8g/ ml, 147 N/ cm?
1.2
Cs ,
1
1.3
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Table 1 Composition of raw mixed C, hydr ocar bons 11 mm 7
Component w/ % , 20 209
mCl 5.06 100 mm 10 g Cs
mCy 41.76
2C4 3.99
Neh 47.99 : GC-3400 (
c 1.20 )Al,Os/ KO PLOT
. GG6000 ( Varian ) 20000
, N>
2
2.1 Cs
, 500 1.2h'?t 6 h
Cs , 2 2 , HZSM-5
Cs FS1763 BTX
\ G (Gs) : HZSM-5
zZn?* Ni2* Cs
, HZSM-5 B
(cHb; : : L
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Ni?* Zn?? Ni?*  zn?* Ni2* H* Ni2*
: VAy i ,
L B , zn’* Ni2* , zn**
H + Zn2+ NIZ +
L B , , Ni?*  zn®*
(81 , FS1763 FS1761 FS
1762 , Zn**  Ni?* , ,
2 Cy
Table 2 Aromatization performance of mixed C, hydrocar bons over catalysts prepared by different methods %
L Aromatic product distribution
Catdyst y(Liquid) y(BTX) "
y Benzene Toluene Ethylbenzene Xylene Cy
HZSM-5 37.83 23.37 29. 70 8. 47 29.43 4.22 33.87 18. 50
FS1761 39. 38 23.40 31.13 8.08 33.34 2.94 33.04 16. 67
FS1762 44. 59 38.28 42.38 6.51 30.94 2.69 29. 87 25.03
FS1763 47.92 41.77 47.58 14.99 47.71 0.39 24. 48 11. 72
6 =500 ; MHSV=1.2h''; t=6h
[9] , Zn/ HZSM-5 , FS1763
, 1 1 , , Zn/ HZSM-5 , FS 1763
1] ZSM‘S
( 3 : zn’” : 2
Ni2 + an + [10]
3 FS1763
- Table 3 Changes of metal contentson FS1763
% catalyst before and after reaction %
g
§ w (Ni) w (Zn)
<
= Fresh catdyst 1.00 3.50
Deactivated catdyst 0.90 3.49
L oss amount 0.1 0.01
0 =540 ; t=48h; MHSV=1.0h""
t/h
1 Zn/ HZSW-5  ZnNil HZSW-5 2.2
(y) FS1763 : 1.0h?
Fig.1 Changes of aromatic yield with reaction 6 h G
time over Zn/ HZSM-5 and ZnNi/ HZSV-5 , 2
(1) ZnNi/ HZSM-5; (2) Zn/ HZSM-5 2 , 7
BTX 520 540

, G
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Table 4 Aromatization performance repeatability of catalyst regeneration %
w y(Totd )
Catdyst A o y (Aromatics) y(BTX)
Benzene Toluene Ethylbenzene m-Xlyene p-Xylene o Xylene Cg  Liguid product)
Fresh 3.41 12.15 1.13 3.12 5.69 2.26 7.46 38.74 35.22 26. 63
After 2™ run 10.81 18.24 0.77 4.25 8.15 3.79 7.93 54. 49 53.94 45.24
After 3™ run 8.77 22.13 0.89 3.81 6.99 3.13 7.18 53.43 53.08 44.83
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Fig-8 Hfect o space velocity on aromatization
yield and liquid product distribution
yl %: (1) Liquid; (2) Aromatics; (3) BTX; BTX
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