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Studies on Boron Trifluoride Catalyst

(28 2 )

Part 2. The Deterioration of BF:-H:O Catalyst in

Alkylation Reactions at Room Temperature

Norihiko YONEDA, Kazuo AOMURA and Hiroshi OHTSUKA

Abstract

The catalytic behaviors of the BF,~H,O catalyst in the alkylation of benzene with
propylene were observed and discussed with special reference to the deterioration of the
The activity of the BF~
H,O complex was very high and almost constant for some time in the early stage of the
reaction, and then decreased very suddenly. The main cause of the catalyst deterioration
was neither the desertion of BF, from the catalyst nor the accumulation of propylene

catalyst during the course of the reaction at room temperature.

polymers on the catalyst but the chemisorption of feed propylene to the catalyst.

By hydrolysis of the spent catalyst, isopropyl ether (II) and isopropyl alcohol (III)
were obtained. This result suggested the existence of the ester type intermediate (I) pre-

sumably formed by a combination of the chemisorbed propylene with the catalyst.

§

CH,—CH=CH, + H'BF,0H — (&> CH - BF,0H)

CH,
@
CH,-CH-CH,
LHO 5 . CH~CH-CH,
CH,-CH-CH, OH
(1n (1)

And the following equilibrium relations might be considered.

CH,

> - + N CH
CH3>CH---BF30H = CH,—CH=CH,+H BF,0H — CHz

The possibility of the spent catalyst regeneration by long standing or heating may

be suggested by the above mentioned relations.

Chemical Engineering Department, Hokkaido University, Sapporo, Japan.
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2BF,—H,0+3CaCl,+4H,0 — 3CaF,+6HCl+2H,BO,
HCl+NaOH ——— NaCl+H,0O

3. EBERELUEZE

3.1 RISIRE&MEFEORERELOBR

SR RE RO ERgE I & RUSIRE (20~70°C) & o PifR% Fig. LioxT,

sh etk BF, 3, EIBIE EREITHEET AP 2b, BRSO &t 14 H ik 4 b o BF,
BT D BARKIET 5 e ORISR EMEV @ ETEEoEFHEEL RE VLo L FHEENE, T
b, BHLDERERIC L B & BF-H0 #5440 iE e H BF,OH <h- T, i



3 Z7 ook v ERME BT PR (B2H) 151
ERE o X 5 iRt BF, L%E s HYO BF, OH™ & & LICEHB@BRIeH 2 & Ex bR b,
H, OBF,0H™ +BF, == 2H BF,0H"

ZOBENB AR B E BF-H,0 Rk THENED BF, i1 4R KEIG ERETH H16, KEIT
EfoBGFIEL KDL LELLRL, LL, ERERC L5 & KISEE 50°C ¢iE#k:
OEFMEIRL X<, FAUTORIGERE TR 72 » THEMETNEL <, FITEE 20°C ©

"X S = ﬁ——-@——/ o TE\
OO0 R -
}\? § Catalyst : B8 g %
Benzene 1 mole
Propylene : 34/10 min

React, Temp.

%)

(
8

absorbed
8
T %I\v\ ) j
R
|

© : 20 °C
® : 35 °C
) : 50 °C

® O : 70 °C

g 40 Alkylate was exchanged

e for new benzene when 38{

§ — propylene was conducted

& 2

o) ) 1 L 1 ] L i\ﬁ )( I( ! ! 1
o 4 8 i2 16 0 24 28 74 78 82 86

Propylene  conducted  (£)
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Fig. 3. Process Flow Sheet of the after Treatment of the Spent Catalysts.
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Fig. 4. Gaschromatogram of the Oily Product from the Spent Catalyst. (Fig. 3, A)
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Fig. 5. Gaschromatogram of the Oily Product from the
Spent Catalyst. (Fig. 3, C)
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Fig. 6. Gaschromatogram of the Oily Product from the
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Fig. 7. Changes in the BF; Concentration of the Catalysts in the Course of the Reaction.
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Fig. 8. Changes in the absorbed Propylene % and in the BF; Concentration

in the Course of the Reaction.
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Fig. 9. Effect of the Olefin Polymers on a Catalytic Activity.
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- _JUL VL
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Catalyst o .
Activity (%) 100 100 8 o

Fig. 10. Gaschromatograms of the Hydrolyzed Catalyst after Pro-
pylation Reaction. (Fig. 3, D)
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Fig. 12. Relationship between the Flow Rate of Propylene and the Catalyst Life.
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Fig. 13. Relationship between the Amount of the Catalyst and the Life of the Catalyst.
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Fig. 15. Reactivation of the Catalyst Activity by Setting on the Room Temperature.
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Fig. 16. Reactivation of the Catalyst Activity on Heating at 50°C.
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