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Abstract A series of alkali-treated ZSM-5 samples were prepared in order to adjust acidity and pore structure of ZSM-5. The effects
of acidity and pore structure on n-hexane isomerization performance of Pt ZSM-5 were investigated. The crystalline structure acidi-
ty and textural properties were measured by X-ray diffraction NHj; temperature-programmed desorption and N, adsorption-desorp-
tion respectively. The results indicated that the mild alkali treatment led to a distinct decrease in the strong acid sites on ZSM-5 and
the isomerization activity of Pt ZSM-5. However severe alkali treatment resulted in the increase of the strong acid sites as well as
the formation of new mesopores accompanied by the significant increase in the isomerization activity. It was proposed that the iso-
merization activity was dependent on the amount of strong acid sites over ZSM-5 and irrelevant to its pore structure while the distri-
bution of isomers was related to the pore structure the conversion of n-hexane and independent of the acidity of ZSM-5.
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Donk ?  Tromp ! 500 C 3 h. Pt
Pt 0.5%. 1
1 7ZSM-5
Table 1 ZSM-5 samples treated under different alkali conditions
van Bokhoven 11 Sample NaOH solution mol L Treating time h
P —_— -
Pt ATl 0.05 2
Viswanad- AT2 0.05 8
ham 12 - AT3 0.1 3
AT4 0.2 8
1.2
13~17 NH;
18~22 NH;—TPD 014 g He 600
13 16 17 C 30 min 150 C NH;
He NH; 18 C
min 700 C NH; TCD
ZSML5 X XRD
Bruker D8 Advance X Cu K
7SML5 Pt 7SML5 40 kV 40 mA. N, Mi-
cromeritics ASAP-2010
K ZSM.5 300 C 2 h N,
N, - N,
0.162 nm? BET
1 . Pt Micromeritics ASAP 2010C
1.1 CO .
ZSM-5 550 T 5h U 10% F,-90% Ar
) 10 g 7SM-5 50 ml min 5 C min
80 C 1 L NaOH 250 C 150 C
1h He 50 ml min 0.5h
110 C 12 h. | He €T CO
) AT3 . Pt CO
70C 0.1 mol L 24 h
1.3
110 C
12 h AT3-C. S mm
C 5h 80 C 0.8 mol L C 3h 280 ©
NH,NO; 2 h.
120 C 540 C 4h n Hy, n n-hexane =30 WHSV=1h'
ZSM-5 550 C 4 h K
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Fig 1  XRD patterns of the ZSM-5 samples treated 14 24
under different alkali conditions
NH;-TPD AT3
. 25
2 . NH;-TPD 280
470 C ZSM-5
ZSM-5  0.05 mol L ZSM-5
NaOH 2h AT ZSM-5
8 h AT2
600 C . ZSM-5
NaOH P AT1 AT2
AT3 58.3 51.7
2 7ZSM-5
Table 2 Textural properties of ZSM-5 samples before and after alkali treatment
Sample Aper m* g AA.,, m’ g Vs €I g View  CmM° g Cracking conversion % Dispersion of Pt = %
P 331 0.107 0.09 58.3 8.1
AT1 350 15 0.112 0.110 51.7
AT2 370 35 0.110 0.14 67.1
AT3 391 50 0.113 0.21 72.7
AT4 406 62 0.113 0.46 12.8
AT3-C 401 60 0.112 0.32 20.0

Cracking conditions

AA .~ increment of external surface area

300°C 3h 'and 0.5 MPa.

V miero— POre volume of micropores

V mess— pore volume of mesopores.
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