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ABSTRACT. Various polymer metal complexes have been synthesized from anhydrous AICI;,
FeCls, SbCl;, SnCl; and ZnCl, with cation exchange resin in carbon disulfide solvent. The forms of
the surfaces and sectioned beads of these polymer metal complexes have been observed using scanning

to & ol

o

electron probe microanalyzer. To examine the catalytic activity of polymer metal complexes, the
esterification of various dibasic acids with alcohols have been carried out. Polymer metal complexes

were found to be the effective catalyst for esterification of dibasic carboxylic acids.
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Atomic absorption spectrophotometer: Shima-

dzu AA-670

Inductively coupled plasma emission spectro-

meter: Labtest Equipment Co., Plasmasan
710

Ton sputter: JEOL JFC-1100

Ultra microtome: Dupont Instruments MT2-B.

Scanning electron probe microanalyzer: JEOL

JCXA-733
Gas chromatograph: Shimadzu GC-9A SPL-
G9 system
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Table 1. Metal contents in polymer metal complex

A % A FHAge] A AHFE & ol @-
MeCl, 8] 5g°] dA A F4= A,
3.2. DEX FEFEU AL S5 B

£ AdelA F49d ®-MeCl, 59 S5k
& 2.3(x A BEFEA2Y FEIE 24
9 zol| vzl £A% AE Table 10] et
RFA

FHe ®-MeCl, 4 Az 4 S
2ohe B Y en d-& Al/@®-AICL; 9} Fe/
®-FeCly; 9] 3HeFe Table 1] A8} 7Fo] £ 9]
TP or AL ®-MeCl, 59 Z5(Al:
0.19, Fe:0.80mgg ™)} A 2L 7& 4¢
T AR

®-MeCl, 3 E-3] Sb/®-SbCls %t Sn/®-SnCl,
o] L o R A FF FEPIEY A
Fol = CSy &rflell et o} o $- gomz
CS; 23} o2 ®-MeCl, & FAsted w3l
o] Sb 9t Sn HstEL N AeH 2 B-MeCl,
ol AHgH =2, CS;§NFol4 Sb9 Sn
9 ggo] A FHFNER EAGNE 2E F
% (Al Fe, Zn)9] anct £944 ol 7
Artz Az o},
3.3. DEX IHFEY A0 Hey U ol

ZtE ®-MeCl, bead 8] ¥ 7 microtome 2
2 bead B9 & FAF AAHu] A o2 A F
A% Fig.13 Fig.2°] 274 vepgi gy,

48091 2 g Aol A &= CS, &eluto 2 A
2139 ool 2FrA bead(®-PK212, Fig.12]
1-a)% F5G3E9 CS;$N o2 A= bead
(®-SbCls & ®-SnCl,, Fig.19) 4-a$} 5-2)9)
FHE @A obF wslgle] FUSA 2 H
A=t

Content, mg g~!

*Al/@-AlCl; Fe/®-FeCls *Sb/®-5bCls Sn/®-SnCly Zn/®-ZnCl,
0.20 0.73 3.68 0. 67
0. 19t 0. 80% —_ —

* Aluminium and antimony contents were determined by ICP spectrometer. Other metal contents were deter-
mined by atomic absorption spectrophotometer. t Data from ref. 7.
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6 ~ 7-b

Fig.1. Scanning electron micrographs of cation ex-
change resin (PK212) bead at two kinds of magnifica-
tion. a:480x, b:4000x, 1 :treated without metal
chloride, 2~ 6 : prepared from AICl;3(2), FeCl3(3),
SbCls(4), SnCly(5), ZnClp(6), 7 : resynthesized from
recycled ©-SbCls.

2y 40008 =719 Azl A= @-PK 212
(Fig.19] 1-b)dl ¥l 3k ®-MeCl,(Fig.19] 2-
b, 3-b¥ 6-b)8 FwL ETLET A A
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3o 2 gk dAdoletn FAE A

g, @-SbCls & ester 3} Wh-goll A &l 24
A4k & 3t HE2 TS T4
@2.2z24)o 2 AFAT ®-SbCl; Y 40004 =
HAE (Fig.19 7-b) & ®lwd Febsle FL
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Qg 2319 CS,-&rlA e o Fof bead o] &

Fig. 2. Scanning electron micrographs of the sectioned
spherical bead of cation exchange resin (PK212) at
480 magnification. 1 : treated without metal chloride,
2 ~ 6 : prepared from AICl3(2), FeCl3(3), SbCls(4).
SnCly(5), ZnCly(6).

st" o2 FA g
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Fig.3. Electron microprobe X-ray(Metal-K,) profiles
of a sectioned spherical bead of polymer metal comp-
lex.
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Table 2. Yield of Esterification of Succinic Acid with
Ethyl Alcohol to Various Matrix

Matrix Yield, %

PK212(strong acid cation exchange resin) 54.53
WK11(weak acid cation exchange resin) 0
PA312(strong base anion exchange resin) 0
WAZ21(weak base anion exchange resin) 0
PSVB(styrene-divinylbenzene copolymer) 0

All reactions were carried out at 100°C for 3h using
0.5 g polymer matrix.
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Table 3. Yield of esterification of the various acid and alcohols -

Yield, %
. Mole ratio
Acid Alcohol . Catalyst
(acid : alcohol) o, catalyst
©®-AICl; ©-FeCl; ®-SbCls ®©-SnCly ®-ZnCl,
malonic ethyl 1:2 10.25 64. 55 65. 23 64. 97 64.52 65.98
succinic ethyl 1:2 8.0 60. 94 60. 31 61. 36 59. 85 59.13
adipic ethyl 1:2 0 21.64 20.98 22.30 19. 99 19.69
maleic ethyl 1:2 2.32 39. 68 40. 80 40.68 41.84 41.00
fumaric ethyl 1:2 0 34. 87 35.33 35.56 35.10 35. 56
phthalic* methyl 1:4 0 13. 50 12.22 11.74 14. 42 12.47
L oyclohexane  ethyl 1:2 0 1254 9.82 912 1245  10.52

All reactions were carried out at 100°C for 3h using 0.5 g polymer metal catalyst respectively. *Reaction time
:5h. © is cation exchange resin matrix(PK 212). Ester were determined by gas chromatography.

Table 4. Esterification of succinic acid with ethyl
alcohol and antimony content in various ®-SbCls

Content, mg g!

®-SbCls Yield, %

Sh/®-SbCls
Original 61.36 4.09
Recycled 55.14 2.46
Resynthesized 61.82 4.12

Reactions were conducted with mole ratio of alcohol
to acid 2:1 and 0.5 g of polymer metal catalyst for
3h at 100°C.
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