E19% %28 ® OB O ¥ Vol. 19, No. 2
2000 & 3 A ENVIRONMENTAL CHEMISTRY March 2000

8 E BB R LR R

i ¥=3:9 Tierney ] W Wender Irving
(HEKXEFEHESTRE, La, 200433) (RERHEXEILTSEMIER, PAISOL
1 -2

A XA PYSO;™ /Zr0,, PUWO,/Zr0, BT K HRTE ALO, BB RIBM AL,
BIESTHEATHENEELRY. RERDRVEENMEERRY, AR
THEMTHRARRCR AR RN BIEEMER =R ELRE (TPM) HEES.
1E 150°CH 5.4MPa B R BL & 5 T, PUWO,/Z10,-ALO, 4L L T B M ¥ E K
100%, 4M2,2,4-TMP WEBH B 83.2%. THRABREMNBETYRIEIER
By, RR 1.7h #16.8h, HR2,2,4TMP H)kFVE 5 R 65.1% 1 83.2%. RN L8
FIMALCBEASEHEDT G REFWEF BN, BORGBRTYHER.

COXRERA: BEER, AR, SRR

BHSERRM KRS SRR, RN, KT LR -HER 0 5/~
RBHEAR . BF HF MK 1,50, WEH ., BEHEUREHEE. 0. BYHREd
BHEANELRBAMFENRE, SHET AMOSHWRE, FRENR HF. KRR
H75 B MR BA N B S RE R AR LRER . FEFERETHES,
HOIRFMBLEHMAE. B, FERASTHEY. 2582 RAERA R E K
M. S /z0 B A KRR AR, HR, RER. WEERARDYE KR
PRAETEYE. Coma ZUHET YA FHLER THRE THIOR M, ZIKETHRE
R BRMERE, A8 FRBRERE, KELEER. £T S0 /20, KRIE HELL
ARST, BRI MR RRE Lk FEE. R, SO /Z0, SHERYHM, KA
EHMARE. BRBREEFEESKRE. RBLERS, BEREERE. WOy
70, EERBE T3, Ty, TLE M AT RANERARBE, XL ELN
EEAEREER, BOBRSREY.

AXHETHREROORBEANELYRHHERT K LR TRIENEABMK, N
FTFERAR R, TR G mRRE. AXXRBHEL. B THE.

1 LB

1.1 LREFE

1) HHARRERERMOSRERRR L.



104 o B % ¥ 194

SEAENAESEENE 1. RARFRZENR 11.0MPa. REBFAAFHR
RS, KR ATER B E A R —650C, KNk E &ENSSHH 486 TR HLEH .

mB H, 3%
PT| g ok & 3t
[rr s \ M 1
GC
RRE ®
BN
— 1. e ’
1 TR °
BN X
FC o &it BS
Ao
N,
M1 RECRNREEREHE
Fig. 1 Sketch of alkylation system
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Fig. 2 Liquid products from alkylation of iso-butane and 2-butene
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Table 1 Liquid product composition after evaporation of iso-butane

TOS/min WHSV/h"! G—G TMPs e GRiE G G.

20—70 2.0 4.2 24.6 0.7 17.4 53.1
138—285 0.25 2.3 32.7 7.0 7.5 50.5
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Fig. 3 Liquid products from alkylation of iso-butane and 2-butene
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Table 2 Regeneration conditions over Pt/SO} ™ /Zr0, for alkylation of iso-butane with 2-butene

BE/C 100 71 690 450 450
8] /h 0.5 2.0 3.0 3.0 3.0
BESK Hy/ i-CHyo H,/i-CiHyp B B5 He
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R
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Fig. 4 On-line GC analysis of alkylates from iso-butane and 2-butene
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Table 3 Alkylate compositions from on-line GC analysis

PR %
TOS/h

G—G 2,2,4T™MP HEG C—Cyo Ciay

0.9 2.8 73.7 2.6 20.5 0.4

1.7 1.5 65.1 4.5 28.6 0.3

3.1 0.0 74.4 0.9 24.8 0.0

WHSV =0.5h"! 4.0 0.3 79.4 2.3 18.0 0.0
4.6 0.0 78.3 1.0 20.6 0.1

6.3 0.0 80.3 1.2 18.1 0.4

6.9 0.0 83.2 0.9 15.9 0.0
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AR/ %
TOS/h —
G—G 2,2,4-TMP RHEG 0 O Ciss
5.2 4.7 67.4 7.9 20.0 0.0
bt 5.7 3.4 7.2 7.1 17.3 0.0
HSV=1.5 6.8 1.1 79.4 6.8 10.7 0.0
8.3 5.1 77.2 1.3 6.4 0.0

* 150C, 5.4MPa, PUWO,/Z0,-AbOs #EFEH], Hy:i-Cy:i-Cf =0.2:16.3:1 (BE/RLL).

mE IR, 2,2,4-TMP 7= £ 7E WHSV K6t B BT WHSV & MEL, X
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C.UEFYERHEE D, Cu, UEJLFPFAE, TMPEEHERE, W PUWoy/
Zi0,-ALO, & 1L F B B L F Pv/S0Z~/Z10,. B TOS #938 fin, 2,2,4-TMP A9 & & 3 fin,
Cs—Cy, C—Cpfll Cs, BITEHW L, HH H, WMAFTH TRHLEBBRUMRER
. RAE2E—FHEEFTR, PUW0;/Z0,-AL0; AN EREL, R5E 4
FAML.
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A %0600 4548 Olah B %R B Ho= - 10.7 BB T, SRR N IRE, &
B PYWO,/Zi0, HR T 7-ALO, ALt Pv/SOZ- /210, E{ER A .

(2) EEASWESER T, PUW0,/Z10,-AL 0, HEAL I 7T LA K i (8] b 7% 22 #4745
BRI, BARRBSRBEY. MASKAENT G AWE~=%, BORE™Y.

Q) BrERER. KUY E AR FREEMAN, A 80 4 4R
RIZE EE B I A R R B, WA OB AT AL B A
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ON POLLUTION CONTROL MATERIALS FOR CLEAN SYNTHESIS OF
HIGH OCTANE NUMBER GASLINE

Chen Jianmin
(Department of Environmental Sciences & Engineering, Fudan University, Shanghai, 200433)
Tierney J W Wender Irving
( Department of Chemical & Petroleum Engineering, University of Pittsburgh, PA15601, USA)

ABSTRACT

The alkylation of iso-butane with butene was investigated over Pv'SO%~ /Zr0, and PY'WO;/
Zr0,-ALO; catalysts prepared by the authors. Based on the alkylation system with fixed bed reac-
tor, the results showed that the catalysts have high alkylation activity and selectivity for TMPs. Un-
der 150°C and 5.4MPa, the conversion of butene was 100% and selectivity of 2,2,4-TMP was
83.2% over P/WO,;/Z10,-AL0; catalyst. The GC-MS analysis showed the alkylates condensed by
dry ice were contained 65.1% and 83.2% 2,2,4-TMP separately at 1.7h and 6.8h. The regene-
ration of deactivated catalysts was studied also. It resulted in that addition of a few amounts of H,
increased the amount of the octane and its isomers, and decreased the amount of polymer by-pro-
ducts.

Keywords: solid strong acid, catalysts, alkylation.



