J. of the Korean Oil Chemists’ Soc., 1
Vol. 26, No. 4. December, 2009. 415~421

#7125 g

A}
1,4-butanediol®] o 2€]|23}8kS-o] B AT

FAT S B4 25 F 8

(2009 9€¥ 30 A5 ; 2009 12¢ 174 A=)

A Study on the Esterification Reaction of Succinic Acid and
1,4-butanediol Using an Organic Metal Catalysts

Keun-Ho Park™

TDept. of Chemical Engineering, Changwon National University
Changwon, Gyeongnam, 641-773, Korea
(Received September 30, 2009 ; Accepted December 17, 2009)

Abstract : Esterification reaction between succinic acid[SA] and 1,4-butanediol [BD} was
kinetically investigated in the presence of organic metal catalysts (alkyl-silver
oxide(ASO),CAT 100E) at 150~190C. The reaction rates measured by the amount of distilled
water from the reaction vessel.

The esterification reaction was carried out under the first order kinetics with respect to the
concentration of reactants and catalyst, respectively. The overall reaction order was 2nd.

From the examination of relationship between apparent reaction rate constants and
reciprocal absolute temperature, the activation energy has been calculate as 146.70 kJ/mol
with ASO catalyst and 43.04 k]J/mol with CAT 100E catalyst.

Keywords © succinic acid, 1,4-butanediol, organic metal catalysts, activation energy.
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Fig. 1 Relationship of molar ratio between (a)
Distilled water and reaction time, and
(b) Y and
esterification reaction of SA and
BD(reaction temperature 170C, ASO
catalyst).
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Table 1. Apparent Reaction Rate Constant
(k') in Esterification Reaction
between SA and BD with Molar
Ratio (ASO Catalyst)

Apparent reaction rate constant

Molar ratio (k‘x10°> mL/mol - min.)

111 681.951
1:2 862.289
1:3 882.500

3.2 ASO Eli=k a0 ME H3SK:
SASt BDzFe] ol ~E| 2 5hukg-of A

- 417 -



sEWgl wE JIgFs 2] $ste] vl
2 ASOE Abg3le] SA05mole)et LA 2o
Z)2 =9 BD (1.526mole)S o ~H 233
S WS E 170CAA FHvle F2E5 W3
7 7hHA APAIAG RS EE 170CE AE

B Re B AT WeWelA HEF wgew
FEVAIRE WghRE 2] AN 7

- it
Wkl WE YAGS plotshel Fig. 201 L}qu
o

Catalyst
(x10%mol)

—4—-12632
—-5263
7.895

Distilled Water{mL)

——10526

—#—13.158

0 30 60 80 120 150 180 210

Reaction Time(min.)

(a)

Catalyst
(x10*mol)

——21632

—-51263
7.895

——10526

—#—13.158

0 30 60 20 120 150 180 210

Reaction Time(min.)

(b)
Relationship between (a) Distilled
water and reaction time, and (b) Y
and reaction time in esterification
reaction of SA and BD with ASO
catalyst.

Fig. 2.

Fig. 2(a)ol A By 12087 9+-3AAS 4
ASO  Eule]  BEE 5963x10 Mol
1.0526x10 Mo & 2] F7FAZ o, Ao
ke 50 mLolA 95 mLE 199 =71E%

o X o

e

R LRl

r
>
it
il

4y

Fig. 2(b)ell A HiE upel o] Y/to} &
E AAF AAE oEuh uwekA] o]
ol A ZhAghutel o] 2xpRkgQls o
o Zu) o] FrEol Yo BAE 1389
AHhES °—J T Atk

Hevkel Ao Fujg
Ax 2 A He ol

Zufgko] &7

}O
o
MR o

Sy frof LMo
Nlod b 2 oo

e

o o

il
N R

> _?L Fll’ or‘f_',
N2
N

A
]_
e ) 2
SupsEolA Auel s1e7)E
2RE ARy weEwy

Table. 20 YERHATE.

4R
2 0O 1o oo i b

i ot
32
o

g

)
ol
ol

Table 2. Apparent Reaction Rate Constant
(k") in Esterification Reaction
between SA and BD with ASO

Catalyst
Amount of catalyst Apparent reaction rate
(x 10° mol) 3constant
(k’x10° mL/mol - min.)
2.632 328.603
5.263 657.081
7.895 985.684
10.526 1314.163
13.158 1642.766
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Fig. 3. Relationship between (a) Distilled
Water and reaction time, and (b) Y
and reaction time in esterification
reaction of SA and BD with ASO
catalyst.
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Table 3. Apparent Reaction Rate Constant

k")

in

Esterification  Reaction

between SA and BD with ASO
and CAT-100E Catalysts(Molar

Ratio 1:1)
Apparent reaction
Temperature rate constant
(C) (k', mL/mol - min.)
ASO CAT-100E
150 58.051 243.266
160 317.899 672.297
170 863.775 996.676
180 1044.743 1164.404
8
75
7{* .
= 65 *
3
55 +
5 T T T 1
215 22 225 23 235
1T %103, K7
(a)
5 -
71 » .
6 |
- R
< |
44 ks
3 1
21 215 2.2 2.25 2.3 2.35
1/T(x10% KY)
(b)

Fig. 4. Arrhenius plot of esterification reaction
of SA and BD with (a) CAT-100E
and (b)ASO catalysts.
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Nomenclature

Cs : Concentration of SA for reaction time
Cp : Concentration of BD for reaction time

R LRl

Cyr - Concentration of catalyst

Nso : Initial mole number of SA

Npo : Initial mole number of BD

Ns : Mole number of SA for reaction time
Npg @ Mole number of BD for reaction time
Nk + Mole number of catalyst

V' @ Volume of reactants

Nw : Mole number of distilled water

Vo . Initial volume of reactants SA and BD
X, ¢ Fraction of reactant SA

k : Rate constant

k’ © Apparent rate constant

T : Temperature

t : Reaction time
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