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ABSTRACT. Faujasite type zeolite synthesized from kaolin minerals was cation-exchanged
and the catalytic activities of Na-, Zn-, La-, and hydrogen-faujasites for 1-butene cracking and
isomerization were studied. 1-Butene—2-butene took place readily even on zeolites having no strong
acid sites.

The order of activity for isobutene formation was La>H>Zn>> Na-faujasite, La-faujasite show-
ing much higher activity, Thesame trend was observed for propylene formation except that both
La- and H-faujasiie showed comparable activity., The results seem to indicate that the activities for
l—buten’ cracking and isomerization on zeolite are directly related to the strength and concentration
of the acid sites on zeolites.

1-Butene—2-butene ¥b-8-2 u]zA oFF A

L4 &8 A SANE APHE B 1-butene -2

Zeolite o] Zo| 4 7} A 2] FAE =ohe ZE A 23 A4He] 278 R AR
W Selde 4% B oM AFEE 288 gn 2 gFddE eLFuER myEE
ojok ¥ Ziojtt, silica ] 22 #] A faujasited] zeolite S ¥4 5}
*Present address: Chon Engineering Co., Seoul, Korea Z FA S o] =R A LeojEE AR

—89 —



90 2EN-LRE

284 o] £xte] o seolites) AAE WH
of He &gy e, I-butenes) ol
9 gagsel A 248 B2 @

2 4 #H

Silica 9.2 24 €20 F3 2 E, alumina
oz $+A3LF0F& A3t 95°ColA
NaOH &) o2 X 28k faujasite 3 zeolite &
3489, Favjasited zeolite s &F2 XA
#4 243} cyclohexane F2% el o|3)4 24
Kol 2 APANE 60 % S faujasite TEE
A4 AL FPAE2 Agegdh e
A% silica-alumina, zeolite B (species P 2} L%,
) R ekze] quartzolgeh ARAxE 2=
A8 AxFL SedozRe g2 BET %A
A& 360m¥/g ol g+

Zn 2 La-Zeolite &= Na¥ zeolite &
ZaCl, 2 LaCly $8%elAq o] sl AR
2, HE zeolite Zol: ¥ NH,Cl 480l
A NH jon 2.2 8% F 400°C o)A 72
2otrol Fozy ARk ol Latef AHE
23t ZnCl;, LaCly ¥ NH,Cl9 2 =A%

ion BT} FE zeolite o) B %=, ion
28T A HAq FA A

Zoj B FA4L clolazuke FAE pulse
yule] ofa] AgsEcr Fig. 1 micro-
catalytic reactor, gas sampling A3 9} gas chrom-
atograph & T4 EH Q& A F ez
olt}, 1-Butene-& Matheson C.P. & A43 o
), carrier gas ¥ He(99.995 %)& ~H4-33 o,

Reactor &= F4¢] ¢ 9353 heater & 713 O.D.
1/4 inches 9] stainless steel 2 =lof ek, &
= 0.5g9 AEE A3 1.6mm ZHo] 4, 4mm
9] pellet & wtgol AHEsFEr. Fole g
o] &o& @37 30mi/min9 He EE5F44 3
A 7HE 450 °C = 7td 3t 430 A o Gas
chromatograph &) 2&] column & Q.D. 1/4,2
o] 10t dioctylphthalate 20 %, chromosorb
W 60780 mesh column & AFE-3L9 3 column &
E& 28°C 2 3o

3 d

WA A& C,~Cy propylene, isobutene,

REACTOR
SRANMBINNW RECODER
' DL e e v
— " /////////7///?%
Y 4-PORT 7 7
. 2% Z¥
R . ; = ﬁ,;
T 7
— iz e
nglT 7 1
] X 72X <
-PORT | . 1 ©
© . 1 x
iy i
7 7 &
Tr [ 7 gk <
AT O
\\NJECTION PORT
N
LSAMPLE GAS LOOP -ISOTHERMAL BOX

'—-—-TU VAC SYSTEM

Fig. 1. Schematic diagram of reactor system,
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Fig. 2. Products distribution vs. degree of cations-
exchange.
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Table 1. Product distribution of I-butene reaction on Na-faujasite.

Rxn. Temp., Mole %
°C C-C, | Propylene 1 Isobutene 1-Butene tr i:f"'teni s Cs
450 — - - 23.5 42.3 34.2 —
400 —_— —_— _— 23.8 41. 2 35.0 —_—
350 —_ —_ -— 23.1 41.8 35. 2 —
300 —_ - - 32.5 32.2 25. 4 —
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Fig.3. Formation of propylene (9) vs. degree of cations-exchange.
401 450%C y 401 400°C e
< /
30 /
20 » /
Sio
R %
3 | ,L/
g O 0 20 3040 50 60 70 80 0 10 20 30 40 50 60 70 80
z o Zn-FAUJASITE
3 x Lo—FAUJASITE
, 50} 350°C ’ ’H-FAUJASITE 50l 300°C
*:
40' 40
30} 30
. 20 20+
1O jof
oo 20 30 40 50 60 70 80 0 10"20 30 40 50 €5 70 &0

— % EXCHANGE
Fig.4. Formation of isobutene (%) vs. degree of cations-exchange.
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