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ABSTRACT. Various aluminum chloride polymeric catalysts have been prepared by the
reaction of anhydrous aluminum chloride with styrene-divinylbenzene copolymer bead in the
carbon disulfide solvent.

The shapes of aluminum chloride polymeric catalysts have been investigated by the use of optical
microscope, scanning electron microscope and analysis of atomic absorption and electron microprobe:
X-ray.

The catalytic effect of aluminum chloride polymeric catalysts in the process of esterification of

various organic acids with several aliphatic and aromatic alcohols have been studied.
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Table 1. Yield and aluminum content of aluminum chloride-styrene-divinylbenzene copolymer complex of the
various particle size.

Mesh number of copolymer ‘ Symbol I Al content Yield of aluminum
PSVB) y (%) copolymer complex (%)
30~50 | ®-30~50M 0.96 56. 2
50~70 | ®-50~70M i 0.98 54.9
70~100 | ©-T0~100M | 1.10 52.0
100~150 f ®-100~150M | 1.30 33.0
150~200 | @-150~200M | 1.36 27.0

Aluminum were determined by atomic absorption spectrophotomer. Reaction time of copolymer (PSVB) with Al
Cl3: 90min. (® is styrene-divinylbenzene copolymer backbone.

Table 2. Yield and aluminum content in aluminum chloride chloride. styrene-divinylbenzene copolymer complex
according to the various reaction times.

Rea&t:l(i):) time | Symbol i Al ngg;ent Yield of il:g}i){g;m (%/z)g)olymer
40 | ®-40 0.68 97.0
90 l ®-90 1 0.97 56.2
120 i ®-120 0.98 53.4
150 ‘ ®-150 | 0.98 47.1
180 ! ®-180 3 0.98 41.9

Aluminum were determined by atomic absorption spectrophotometer. ® is 30~50 mesh strene-divinylbenzene co-
polymer backbone.

Fig.1. Optical micrographs of 30~50 mesh styrene-divinylbenzene copolymer beads prepared from AICl; at
various reaction times (50X): (PSVB); styrene-divinylbenzene copolymer, (2); treated without AlCl;, ((3-40);
40 min, (®-90); 90min.

Vol. 22, No. 3, 1978
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Fig.2. Scanning electron micrographs of styrene-divinylbenzene copolymer beads (30~50 mesh) at two kinds of

magnifications: (a); 25X, (b); 125X.

Fig.3. Scanning electron micrographs of styrene-divinylbenzene copolymer beads (®-30~50M) prepared from
AlCl; at two kinds of magnifications: (a); 50X, (b); 250X.
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(b); treated without AlCl,.

Table 3. Yield of esterification of benzoic acid withe
ethyl alcohol when various aluminum chloride. styrene—
divinylbenzene copolymer complex was used.

Aluminum Yield
polymer complex (%)
® 0.47
®-40 10.72
®-90 21.92
®-180 22.11

All reactions were conducted with 50 m mole benzoic
acid, 50 m mole ethyl alcohol and 0.5 g of ®-30~50M
for 5hrs at 1204+1°C.

Ethyl benzoate were determined by gas chromato~

graphy.
(®) is trated without AICl,.

g kAl 2 "3k A 100, 110 € 120°C 2] wb
LA Z7 547 whgAZEd olw e
ethyl benzoate & 552 Table 4 9} 7},

A7} aleohol 9 mole ratio & 1: 1002 &}e
100°C ol A 5 A7 wb-g-A1 714 ol =W 29 5
£ Aot 110°Col A A 719 F5 50 A
9 2vlz F7 E A 120°Col e d% F7F
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Table. 4. Yield of esterification of benzoic acid with ethyl alcohol according to reaction time and mole ratio of

the acid and alcohols.

Reaction Mole rat‘{ouagig ?f;fcohol)
Temp, °C) |  Time(hy) 1:10 1:5 l 1:2 1:1
100 5 5.52 — — —
110 ‘ 5 10.74 — —_ —_—
120 ; 5 12.02 ! 15.96 17.95 21.54
All experiments were conducted with @®-30~50M-90.
Table 5. Yield of esterification of the various acid and alcohols.
: ti Time Yield (%)
Acid Aleohol (algcollzeal;zhgl) (hr) PSVE | @-AlCk
n-Butyric Ethyl 1:1 10 15. 31 41. 98
1:2 5 0 15.15
1:2 10 0 21.34
Propionic n-Butyl 1:1 5 15. 66 69. 20
1:2 5 0 70. 03
1:2 10 0 100. 00
iso-Valeric is0-Butyl 1:2 10 0 16.92
1:2 20 0 25. 50
Malonic Ethyl 1:1 5 17.60 19. 59
1:1 10 37.36 42.60
Maleic Ethyl 1:1 5 1.90 5.67
1:1 10 28.83 33.50
‘Cyclohexane carboxyric iso-Propyl 1:1 5 0 11. 80
1:1 10 0 15. 00
Acetic Phenyl 1:1 20 0 0
Propionic Benzyl 1:1 5 9.43 12.68
1:1 10 21.99 30.39
Benzoic Benzyl 1:1 5 28. 06 29, 58
Benzoic Ethyl 1:1 5 0.47 21.54
Benzoic 1s0-Propyl 1:1 10 0.77 12.55
p-Hydroxybenzoic n-Butyl 1:1 20 0 0
Phthalic n-Butyl 1:2 5 27.54 33.99
1:1 1¢ 38.38 51. 22
Acetic a-Naphthol 1:8 20 0 0
1:8 10 0 0
Acetic B-Naphthol 1:8 10 0 0

All reactions were carried out with ®-30~50M-90 at 1204-1°C. Ester were determined by gas chromatography.

e A7 alcohol € mole ratioE 1:5, 1:2, AZtte A2 $BHG o
1:1 Soz ¥WaAA 120°Coll Al 547 kg4 w}2ba] B A el 4] & 30~50 mesh PSVBz A
Z] A3} mole ratio 8 FaE FEES FHA Z3F ®-900] 3 F3 bead B A1 L3l o ~H =
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3 electron microprobe X-4 349} A ste] ¢
3o Aedtd ddFewe nEA g
vaA g4 EAse Al $34,

2. %ﬂ'%lﬂ-“]"é‘ FEAE 0] oFEn)Eetar
= WhgA kel A FE wm, styrene-divinyl-
benzene TEEAY YA & 4E gk o
vt sk 284 A E e st 30~50

mesh FF§A o] djdle] 907k Wl SAAA &
L zEREA 5} &“Hv] 3oz ARg37] o
713 A gsldE AL gstth

3. {3lgFulE  EAZNE FF $4
5} alcohol ¥ phenol 5] o 28] = 3}l S0
A Fel 2 AR YA Japzy 45
F2 b EAY stz Aese] daAg
= Bt F5EY F0HE nad

4. 43gFvE - 2EAENE AL o]
HI1 Q49 ol 28] 23luk-So] P3| o] Folx
2 53] maleic acid 9] o 28] 28lut-go) A=
AN E nEH FE JAZAe] G A}
AL dokt,

5. o]2] & F¥-A&H] & o 25 2 kg A}
231 -3 dastmzA FeE 44 AA
T T A AHol oy w3 o)% 343y
ARLE T e 4 E g Ao,
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