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2 2F: Antimony trioxide FuE AFE3lo] 241 — 260 C WY olA bishydroxyethyl naph—
thalate (BHEN) 8] &3 W&ol #3t 224 A5 Skt vhe2 32 dhg7]elA
w3 H-3-E9] FE+= high performance liquid chromatography (HPLC) & Alg-3}o] 573}
Atk BAE BREE AEste] 73 WEEEAATE] ANkE 9 onkg A3t oA g 4
19.7%} 31.4 kcal/moleo]9loH, Fgdi= 1.4-2.022 PET %5 whso A5Ed 2 3
7 ke wt ol= AL Witk W]l hydroxyethylZ]9] REEEEE 242 F7]0|
WAl ABEE Flory A CRRE Q1% 5 99tk #57] 2ag 4

AukE A3} oA ghol & ztelrt gidlon, BFATE 143859 @& 7Hsh &
ERE T3 ST e AT REEYE 78 @] 3-4nEA F Bdo] BF ql
Attt AtE FAE 2do] 10719 BAFE BT dSdof ok olggelE =7
Al & s &4 5 Uk

ABSTRACT : The kinetics of polycondensation of bishydroxyethyl naphthalate has been studied
in the range of 241 — 260 C using antimony trioxide catalyst. The reaction was performed in a
batch reactor and the concentration of reaction mixture was measured with HPLC. The
activation energy values of forward and reverse reaction determined from molecular species
model were found to be 19.7 and 31.4 kcal/mole, respectively, and the equilibrium constants
were in the range of 1.4—2.0, which were larger than that of polycondensation of PET and
varied to some degree with temperature. It was confirmed by applying the Flory's distribution
function that the reaction rate of the hyroxyethyl group does not depend on the molecular size.
By applying functional group model, we observed that there was few difference between the
activation energy of the forward reaction and that of reverse reaction, therefore the equilibrium
constant has almost constant value of 1.4. The rate constants obtained from functional group
model was about 3—4 times larger than that from molecular species model, which showed that
both model explains the reaction system well. Although the molecular species model should

predict the concentration of as many as ten molecules, it fits for the experimental results well.
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Figure 1. HPLC chromatograms of BHEN polycondensation reaction products at different reaction time at

7= 241 C.

EgH A2678 A45 20029 7€



o147 - 4

7 TUAEY &lans Hel €E%3%Iv BHEN
AT SElave 248 A7]el wet eMvE &

BHEN©| Ald =4 €&

= A2
oAl 2 el B BAgg] G RS
Z

Figure 1ol A7l &3] ¥o]xl BHEN Z3=
A7 9} wkgo] oj= Hx g A7 HPLC L&)
ZZ ®5nh A el g ol A5 TH=
(t=0 min)E BW PEL BHENS #Al9jstz 79
BE AAEACH PEFRT AFAI] whE 93]
el EES o 5% 3% E36kal QoS Ko
1. 9lth DMNE| dd+= EFERT SZofA e}
& Flslth. 8= DMNY o AH 2 wEkk-s
of gJalix] ol EdolH, o] Hkge] &Jsri= DMN
get7] 9] 3HEo] hydroxyethyl7] & X $E%] mono
hydroxyethyl naphthalate (MHEN)¢] ¥ % 143}
o] U] g x)gkE]o] BHENe] whsoliith &
50 939%7F DMNS} DMNE @elr] oFZo]
hydroxyethyl”7|2 25 X3¢ BHENS] 719X
of Ueht oz el BEgEe] ¥ DMNO o
2HEZ w3HEA] F3F EXQl MHENS.® F74 5]
Stk HPLCOIA 9] AFAIZRS 2XET B4 =
Adell 28l A=, MHENS] Het7]i= DMN<} BHEN
o It F3F Hrl S4S 7M. & REgo] of
L A% A3y A|72 HPLC 18X (¢=8,16 min)
£ H¥ MHENCS®E F4x+ =4¢ 927 BHEN
7 Tdet Ao FeEWA 1 WAool ozt o

55 Holx 3tk o] MHENC.Z FH 5=
l
A

fr o

&l FAMES Mg7E 57k

1 1o ZFolr w37} MHENo =t
= < gl 1 gtk MHENT 59499 &2
2 FHEE Ed6 gk g}y FFtajoe] o]Fo

1} MHEN EFAISE Fushs] Zsiela =
Y golA MHENS vz ao] @AM ok 5%
T2 A7) wie] BER 7Pgste] Abssich
So] JawE A5 HPLC 1EZE B PFS
2kl whet 737} g & FYEa Qo #ab
ol AX FHEIF 9ol (P B AAEE

il

SURES S

426

39

ool aaL meba] S=7k 4 BelwA e wolw
olek. Folzl A@eld Agkio] b F P9l

Pole] o] ek WAS 19 nuto® 7 ok
u

%
e Aort Eulrh glofi whge] Ao £ 9l
gol 9 A QT WeEE Fold LEAA
g B gl AAHAEAE A 913
Su) £ Ahe] ARE Ase] BAH A3 ot
[e)

Normalized weight fraction

0.08 T T T T T

0.07

Normalized weight fraction
o
2

et oy e .
0 5 10 15 =5 - 1
Reaction time (min)

Figure 2. Normalized weight fraction of different
molecular species in the BHEN polycondensation at
260 C.
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