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ABSTRACT. The effect of acidity and the metal surface area of the Pd loaded zeolite catalysts:
prepared from Ca?*-, La%*-, NH,*- exchanged Y and dealuminated HY was studied for the reac-
tion of a-butane,

The amount of strong acid site determined by the temperature programmed desorption of ammonia
increased in the order NaY<CaY<(LaY. Total amount of acid site decreased with increasing degree
of dealumination, but the portion of strong acid site increased with increasing Si0,/Al,O; ratio.
The effective metal surface area determined by the CO adsorption technique was large for those
zeolite catalysts having strong acidity.

[t was found that conversion of a-butane was strongly dependent on the acidity and the effective
metal surface area of the catalysts. The fact that the conversion of #-butane was proportional to.

the effective metal surface area suggests that the dehydrogenation by metallic component is the
primary step in the reaction of z-butane.
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Fig.1. TPD patterns of cation-exchanged zeolites.
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Fig. 2. TPD patterns of dealuminated zeolites.
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Table 1. Formation of (C;+Cs+C3), isobutene and
2-butenes (as mole %) from 1-butene at4(0°C.

Products
Catalyst
Ci+Ca+Cs | Isobutene 2-Butenes
NaY —_ —_— 68.6
CaY 17.5 7.2 35.6
LaY 18.0 27. 4 16.0
HYs.. 18.6 23.2 16.9
HY:s 18.2 25.8 15.9
HYy.2 14.7 30.1 15.0
sot ” o7
° 1/ 0//7
b3 * & -~ »
S sor o
Q a
2 s : Pd-NoY
W a0t - o: Pd-LaY
F3 g e : Pd-Ca¥
o ”}f x i Pd-HYg 2
20r . s Pd-HY76
o Pd-HYip2
4KO BIO IéO 60

EFFECTIVE METAL SURFACE AREA(mZ/g Pd)

Fig.3. Conversions of n-butane and 1-butene on Pd
—zeolite Y catalysts vs. effective metal surface area.
Reaction temp. : 300°C, - - - : n-butane, —

: I-butene.
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Table 2. Formation of (C;+Cy+C;) and isobutene
(as mole %) from 1-butene and n-butane.

Precduct

o .
1t oa P vy Ischutane
Regotion =
teap.
<2 400 40
Caralrav
Raacsant v
TieNz¥ 5.3 15.2
1-Batene Fi-TalTily 17.9 12,7
Pi-La215%3Y 3.5 a0

\ Feestion tamg. ¢ 4oo RO e
et

Pd-tgy 3.2 3.3 Z.E
n-Butane Fi-Za{73)Y 1.7 s51.7 3.3 G.8
Pd-la(69}Y 17,4 BEL.E 7.7 5

Table 3. Formation of (C;+Cy+C;3) and isobutene
(as mole %) from Y-butene and n-butane.

Product |C, + 52 - C} Tasbutere
Reaction
R 400 100
Rsastans Catalyas
PA-HYy , 29.3 17.8
$-Butens Pd-iY, & 33.2 2c.2
Pd'ﬁ‘fqo_z 6.8 23.3 ¢
\ naac*ﬁg? taxp. 300 400 300 4¢0
) PA-HY, 3.3 38.1 0.4 5.2
n-Butane Pd-ﬁY? é 5.2 47.7 1.3 5.4
' FA-HV, o 12,9 88.¢ | 4.2 3.3
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n-Butane & A3 &L 54 fAERAA A
o] wlAslgich Table2 9 Table3o] nel A

¥ £EE 39 I-butene & ul2A 7™ isobu-
tene, C; 2-butene 50) F= AAS 2, n-hu-
tane & g4 7]R | 43}F v} G F Ci 5 2
HAAAEo] whol dojHct, = CC F 24
BAEL A=t F 55 23m 249 H&
EgdAe] & 4% Zrsiglch

BHAE0] Q& zeolite 2Rl A E A5t
Z3td 1-butene 9 ¢ 3 % Fage AP
Ht a-butane & F4AF 20| lojok &n, A3}
o] FEER A vlases F4YR) %4
EriAdd zA EdE 29 £, g9
BARAA 2 P, detde geas
o] & FFAEC] Yo &dlgo] HAs ook
e Aoz YA 7

n-Butane 8] 4}-2-4 4 E5} 1-butene 8] ®F2-A
AE°l k23 n-butaned] A} C, C; 5 F-3]A
4gol Bol veEyel, Ni-Yel A& C glo] 4
Adcte A 51 delgo] TR A B
429 F2AY Fart Fak= 7 (hydrocrack-
ing) &€ APAI = Aoz ALY F 9l
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