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ABSTRACT: The transesterification reaction of dibasic esters {mixtures of dimethy!l succinate,
dimethyl adipate, and dimethyl glutarate) and dimethyl terephthalate with 1,4-butanediol
was investigated in the temperature range from 190 to 210 C without and with metal cata-
lysts. The extent of reaction was followed by the measurement of output of methanol which
was distilled from the reactor. The effect of reactants, catalysts, molar ratios, and temperature
dependence on the transesterification reaction were also studied.
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Figure 1. Extent of reaction on the transesterifi-
cation of aliphatic dibasic ester, DMT, and BD in the
absence of catalyst at 210 'C (molar ratio 2.3).
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Scheme 1. Reaction mechanism and side reaction on
the transesterification reaction between diesters and
BD. :
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Figure 2. Extent of reaction on the transesterifi-

cation of DMT and BD in the presence of catalyst
(6.0 107* mol/mol DMT) at 210 C (molar ratio 2.3).
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Figure 3. Extent of reaction on the transesterifi-
cation of DMS, DMA, DMG, and BD in the presence of
MBTO (6.0 x 10~* mol/mol DMT) at 210 C (molar ratio
2.3).
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Figure 4. Extent of reaction on the transesterifi-
cation of aliphatic dibasic esters and BD in the pres-
ence of various metal catalysts (6.0 x 10™* mol/mol
diesters) at 210 'C (molar ratio 2.3).
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Figure 5. Extent of reaction on the transesterifi-
cation of aliphatic dibasic esters/DMT and BD in the
presence of MBTO (6.0 X 10 *mol/mol diesters) at
210 'C (molar ratio 2.3).
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Figure 6. Effect of molar ratio on the transesterifi- -
cation of aliphatic dibasic esters/DMT (50/50 mol%)
and BD in the presence of MBTO (6.0 x 10* mol/mol
diesters) at 210 C.
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Figure 7. Effect of catalyst concentration on the
transesterification of aliphatic dibasic esters/DMT (50/
50 mol%) and BD in the presence of TBT (2.0x 1073
mol/mol diesters) at 210 T (molar ratio 1.5).
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Figure 8. Effect of complex catalyst mixtures on the
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Figure 9. Temperature dependence of the transeste-
rification of aliphatic dibasic esters/ DMT (50 /50
mol%) and BD without and with catalyst (molar ratio
15); (a) no catalyst, (b) MBTO (6.0 107* mol/mol
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Figure 10. Effet of DMT content on the
transesterification of aliphatic dibasic esters/DMT and
BD in the presence of TBT/ZnA (5/1 wt%) mix-
tures (constant TBT as 2.0x 1073 mol/mol diesters) at
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£ AYA grol EFFuE AHEE ¢
Wolx|7] ol H2oA WA FEFE Y=
T 3712 W& er B A g A kg
3} ool RulgAET weby LiBEgo] Z/l9S
& ¢+ A

SetEofst DMT &2iH3] Fig. 102 A4EF o
7l 2820 disld DMT @3¢ 30, 40,
50 mol% 2 3ti. BDsbe] Bu)E 1.5 3l 200 C
|4 TBT/ZnA (5/1) Zvj3} oAz mukg-A|
AlZhE w3z & Jepd Aot HEE 50% =2
Al7te A¥yr® DMT 30 mol% 2} DMT 40 mol%
A 7%, DMT 50 mol%olA 98c 2 DMT st
Hzlo] WAIQlo] xv|ukgAde] wj ¢ #Hgt) 18R
T AR 308AAe] wgEE AuEW DMT
30 mol% Al 80%, DMT 40mol%<lAx 82%,
DMT 50 mol% A 93% = DMT @sfo] 27184
£ Fulo] wigAde AL Ho FUg. o)y d
Za= TBT ZulE AHS-8ld 210 TolM wHgA|2)
Ao} wf ¢ v gho] YIRTE AN BH
Zujo] A& 258 10TC BE 2 HhgE=
237 A& Esi

798

Qg -

237

4 £

A% o]gridl 262, DMT % BDzHe| ol
H2 @A B &7, &0 7 £ BL,
B, 1E2E F& WARE we o|E vHA
€ oI ¥ o357 2L 24 =L

REEZ d2da u@tgA] FHojpo Zojs
dAe] wg&=7t FA3 #3ted, ol d2Hz=
719l o2 stdE st2rdrle Atas Fujzie]
Z g ojeFA o] FEd) WHso] VFEETL F
A At ARt £3 EelsAge] 39
7} FAoly ojdZuj B} WP o] $FHE LAY
3 Fugs, WHEEY TR, Buldsid mal o
B9 84& & A7t de Aoz Yt oY
A 2EAEYAME Helg/otdA > FHFu >
FE&o oz EFu) ARA g8l Y ¢
T3A.

= LR i 2

1. S. S. Park, H. W. Jun, and S. S. Im, Polym. Eng. Sci.,
38, 905 (1999).

2. Y. Tokiwa and T. Suzuki, /. Appl. Polym. Sci., 26, 441
(1981).

3. W. A Thaler, W. S. Winston, and G. Sartori, U.S. Pat-
ent 4,946,594 (1990).

4. H J. Kang and S. S. Park, “G-7 1st report”, MOENV,
1997.

5. S. S. Park, S. S. Im, D. K. Kim, and J. R. Huh, Polymer
(Korea), 17, 588 (1993).

6. S. G. Hovenkamp, J. Polym. Sci.: Polym. Chem. Ed., 9,
3617 (1971).

7.S. S. Park, S. S. Im, and D. K. Kim, /. Polym. Sci.:
Polym. Chem. Ed., 32, 2873 (1994).

8. C. C. Walker, J. Poiym. Sci.: Polym. Chem. Ed., 21, 623
(1983).

9. T. H Shah, J. I Bhatty, and G. A. Gamlen, /.
Macromol. Sci.-Chem., 4, 431 (1984).

10. J. Otton, S. Ratton, V. A. Vasney, G. D. Markova, K.
M. Nametov, V. 1. Bakhmutov, S. V. Vinogradova, and
V. V. Korshak, J. Polym. Sci.: Polym. Chem. Ed., 21,
3535 (1989).

11. K. V. Datye and H. M. Raj, J. Appl. Polym. Sci., 30,

Polymer(Korea) Vol 23, No. 6, November 1999



Zu) 2 8} A|WEo]gr] Ao 28 29} 1,4-Butanediolte] ol €2 @G

205 (1985). 16. O. Levenspiel, “Chemical Reaction Engineering”, 2nd
12. K. Tomita and H. Ida, Polymer, 16, 185 (1975). Ed., chap. 2, p. 23, John Wiley & Sons, Singapore,
13. L. G. Van Uitert, W. C. Fernelius, and B. E. Douglas, /. 1972.
Am. Chem. Soc., 15, 2736 (1953). 17. C. T. Vijayakumar, E. Ponnusamy, T. Balakrishnan,
" 14. T. de Donder, Bull. Acad. Belg. Cl. Sci., 8, 197 (1922). and H. Kothandaraman, J. Polym. Sci.: Polym. Chem.
15. K. J. Laidler, “Chemical Kinetics”, 3rd Ed., Harper Col- Ed., 20, 2715 (1982).

lins Publishers, New York, 1987.

#2jof A23¥ Al6% 19994 11¥ 799



