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Abstract—The t-butyl alcohol synthesis was carried out in a batch reactor and a polyphenylene oxide
membrane reactor using concentrated aqueous 12-tungstophosphoric acid catalyst. The prepared aqueous
catalyst solution in a batch reactor showed a good catalytic activity in the isobutene hydration reaction. The
membrane reactor showed the better performance than the batch reactor under the same reaction conditions.
In addition to this, the recovery of 12-tungstophosphoric acid was possible at the end of the reaction by

using the nonporous polypenylene oxide membrane in this membrane reactor.

1. M = el sshulge HlwH FS Lol derir]

W Fol Zrjehabg-vlel digk AF[3-5]e FE A4A

Zufatube-r)[1, 213 77k R Ealshe uhe Qb Ade] & inorganic membrane reactorel] ©3dhod
Pele] £ AL EAe shte) Ao At o} Folz 1 girh i} Ho|Fo] o HFHE-9
uhg-2 ¥e)d FAlel #g& 4 gl unite]ch Zof 27471 vehdr] YA ubsERTE Q4 Ee] Fe
ohel S 7|5 ASE 7S, Fue B3 AdEe 4 o 23 wEdA Fps|ojol sh=dl, 7w AS-
g7 AAE 2 249 AdES FIF B ohet S Fal= vte] 7)1 3ol o) Es e A Eo] e
Fhedubgol Aubgo] -3 wpgo 2 sEH Y ol Ex13t7] glsia AR HHSER =77 #olok
So] doh}r] wio| HHUEES F7HE F Uk 3}7] wjfoll A7 thREEL Rainbgol A gl

127



shatel o]
R e o] 8o hgdiri6].
E Ao g2 x7) B2 22 t-butyl alco-

hol §HAdukg-& EAHE2 -8 AREgE ks 7]olA] 4=
3 ato] whukg-7ie] A58 xAMEksick t-Butyl alcohol-&
23} jsobutene 0. ZHE] A=), w25 100C o]
ste] Atzojstoll ] A& == A2 deiA U7, 8]
ghxdake] s 2 e g2 Eoll i3t isobutene] 4
7} o)g ol ub-go| ojirh= Ze|c) uwhaly
A fREL o]Bd o E-E FEI] AT £V
Avje] 7L 9 wbgr)e Fx W) tiste] F2
s )52 2lch[9, 10].

e ZEe) 4k AbZn) ®ab oz} Abs)- 3 Fo)
2 2page(11, 12]. de 2 e g Eolv o4 E,
A5, e 2o} e f{r]gelel W F Heoke A
Ag Aa gk oleldt EAdell wiets Fu B o
Foll e e 2Ee4k FollA A& SAe] gt 12-
B 2 & Q) AHH;PW1,04) & Eoll 50 2y=e 12-8]~
EQlAl gl g ubE 3| A uEE- 7)o A 71449] iso-
butene3} uH-2-A)# t-butyl alcohols ¥Addhsict. wat
Z2ladall Safoln whg sjFAubg7)el A& =

g1 At 2 whg1el 45 Ak

2.4 H

2-1. Zoje| &EH|

E ulge) A& Bole FvlE Tsigdinos[13]l
ofs Alokel Whgog 12-8] AEQIARS A xsigd o
IR 7z #A4< B3 Axg Zojo] 72& asiich
B oukgol) 4] A2 12-8l 2B lAk S gole] eE (]
mol/dm* H,0O°l<ith.

2-2. 2ajgtel M= -

£, isobutene % t-butyl alcoholell tisl Alei# Fx
E4E ok Yelohew Falddd Aol w4
z3keltl. 7wt%e] polyphenylene oxide(poly-2,6-di-
methyl-1,4-phenylene oxide from Aldrich Chem. Co.)
2 2E22¥ 3 X £4L fef sjel "Asz
F713el A Azt o] W el fT
2]7} o}gi7] woll Hepe) Fiael HAA E
felate 2 Re] Fejspsict Eeld 4E
ol 4 4-5417F A z3te] Qshz Felddal Sajol=

¥

o
go ofN o M

v

2

of!
44 N g

3588 H31H M1E 199344 2

- olshed - AR

( l: )STIRRER
0

VENT @
ISOBUTENE
]
N ~  ~—]——THERMOCOUPLE
MEMBRANE
SWEEPING ——"poROUS METAL |
GAS e ... —1—PERMEATION

Fig. 1. Schematic diagram of a polyphenylene oxide mem-
brane reactor.
® : needle valve, ® : pressure gauge, ¥ : on-off
valve, ® : pressure regulator, & : sampling port
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Fig. 2. Effect of isobutene pressure on the t-butyl alcohol

synthesis in a batch reactor at 40°C.
® : 15kg/cm?, ©: 1.1 kg/em?
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Fig. 3. Effect of reaction temperature on the t-butyl alco-
hol synthesis in a batch reactor at Piopurene=1.5
kg em?.,
0:40C, @:50C, J:60C, W:70C, ®:80C

Table 1. Permeability and selectivity of pure components
through a polyphenylene oxide membrane

Temperature(C )
60T 80T
8.320E-9 1.144E-8

Permeability Isobutene
(cm®-cm/cm?- H,O 3.153E-8 4.359E-8
sec-cm Hg)  t-Butyl alcohol 1.151E-8 1.614E-8
Selectivity H;O/Isobutene 3.79 3.81
(permeability H,O/t-Butyl alcohol  2.74 2.70
ratio
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Fig. 4. Reactor performance of a batch and a membrane
reactor at Pis.ene=1.5 kg/cm?.
@ : 60T, batch, O : 60C, membrane, B : 80T, ba-

tch, OJ : 80C, membrane
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