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Abstract ; The kinetic rate and temperature dependence of transesterification of 2,6-DMN with ethy-
lene glycol was investigated in the presence of various catalysts under a given temperature ranging
from 190 to 250C. The degree of reaction was determined by the measurement of output of methanol
which was distilled from the reactor. As was established earlier, the reactivity of metal compound(e.g.
Zn ", Pb* ' etc.) known as a weak-base was found to be constantly increased as the concentration
of catalysts and temperature was increased. The rate constant was divided into initial and total rate
constant for a satisfactory kinetic evaluation. And also, Activation energy of Zn'"' in 2,6-PEN was
as about 2 times as better than that of Zn** in PET.

A k=S methyl terephthalate(DMT)th 4l Dimethyl 2,6-
naphthalate(2, 6-DMN) & A}&-3t aog 2,6-DMN
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Scheme 1. The apparatus of transesterification reac-
tor.
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Fig. 1. The effect of various molar ratios on the tran-
sesterification of 2,6-DMN with EG at 230C(zinc ace-

tate conc. : 1.5X10"*mol/mol DMN).
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Fig. 2. The effect of temperature on the transesterifi-
cation of 2,6-DMN with EG using zinc acetate(conc. :
1.5X 10*mol/mol DMN).
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Fig. 3. The effect of temperature on the transesterification of 2,6-DMN with EG using various metal acetates

(conc. © 1.5% 10*mol/mol DMN).

4

H]ﬁz:s_ 7~Io] Flg 4o]c].
HhS-& 50% = AyEd PbTt 218,
Znt+ 3 Cot T 318, Mot 458, Ca 755, Sb*T

88  Mg' ' 90R oz vehgon, HA BEEE

9A|ZF AHA] Pbtt 98%, Co™t 92%, ZnT T 87

9%, Mn** 83%, Ca*t 72%, Sb’” 69%, Mg "

61% 02 Pbt 7} 71 5% 20848 BA

=

Znp e ARk

o
=

=0

g 7EL

328

o]% 230Ce] Hh
Co ++iUH9]' Zn++
U Znt T e g gl
oz Yo}
Co™ " Zojo] Aol dolbAl ke

w3 23004 QA& wmA) Cat*, Sb?
TLoaEa Mgt e #do] Mol vlE2at Al
o) g4t S eslol el Fugol Aol7t A&

wy

E=4

Hh&-

i

ge]

Polymer (Korea) Vol. 17, No. 3, May 1993



WS Zeldadgas) #4010

& 43t oldd FLalolM FoFA whg-g-AzH Ca.0o» Cg,o: methyl ester group?} hyd-
o] 23K(Fig. 29} Fig. 3)& 294 YE o| 23} ul roxy group®] x7] BE%
SEZFQA Ho 2 sy sty (mol/L)
SxWstel @ wE&E. ojrle] gL e W E9] RAMBFE((Vigo—Vo)/Vy)
oA 71 ¢ vie} o], ¥k-e-S 7hhalA| methyl es- M: 28)(EG 54/2,6-DMN & &
ter group(A)3% hydroxy group(B)zte] ¥tgoz XIS g(HAfEZ/EFE2Y)
A4 &< 2-hydroxyethyl ester group(C)ZE #Ast t ;8BRS A)ZE
= WA WA wel X&F o2 MAEE ol W&o FEE AT W29 Frwso
HeE(D)E vHA Rz Az w&EA77) 9 Fujs=e] Wale) g YA} Y(1+eX)E 4
£o S 9o S Qo Hoh AN 2 ol Ytel AR Fo M, WA o] G2 x
H 7} A Q) wke o 2 gjstgr). EoEFo] X3E Yghg T8l o]& 21(3) ol Yehy
A+ B—k—> C+D €)) =
(1+e)?
ojuf WHS-Z<= methyl ester group} hydroxy kCA'Ot:WLn(1~X)+
group®] 5% C, Cgoll 247} 1249] 2xpukg-o
Brhy SR 4@ go] yuid 4 3191 (+e3) u s
o, =3 Ln( v )=Y (3
—dC,
. =k C, Cy ©)) Fig. 5el4+= Zn* *(1.5X10*mol/mol DMN) %

o] d¥elA A= methanol effusion curve(Fig,

25 A& o83l Y-t ¥4z Jehio
Fig. 59 vehd ulel go] 190, 210T, 230T9)

SeANME Y-t#AIZE HA¥H9 BAS {4381

74, C4, Cp: methyl ester group® hydroxy

group 55

Y 3
ol B Zn 190°C
® Zn210C
5 ! (X A zn230¢C
3 | 0 Zn250T
« 0.8
E 0.8
%
@ > 0
2 0.4
g o n
[a) * Co
| Q Mn
0.2 mCs ,
4 Mg
4 Sb
0.0 N N " ]
L] 30 60 90 120
Reaction Time(min.) o 30 80 s 120

Fig. 4. The effect of temperature on the transesterifi- Reaction Time(min)

cation of 2,6-DMN with EG using various metal aceta- Fig. 5. Application of eq.(3) for zinc acetate(conc. : 1.
tes at 230C(conc. : 1.5X 10"*mol/mol DMN). 5% 10*mol/mol DMN).

=M A174d A3 199349 59 329



” ’E’ g *'(3%4 3 ?JXIGPQEP_LL 250¢C 9

[ XH B}Q;} X’,’} }

&0 9
Reaction nme(min.)

120
Rﬂction T;mqmm)

330



A Ca200
S Cansc
A Cazzoc

0.05

0.90

30 0

60 9
Reaction Time{min,)
(e)

Fig. 6, Application of €q.(3) for metal acetates(conc,

Co) z}z} ESY ol A ZEay Yt g) #AE g
HE Ao] Fig, 6o HAHo z el gag
YEF L,

224 Fig, g9 AL oHE o] E A 2= o
200T 9} 215C o] y—¢ BAE gz s R
H gz A8l oy, Fig, 5¢] In" " zge
X3 230 o Qo= Ppt+, Co*t, Ca*t™ g
o Rla = S o) WA 7o) oF7ke] 21
ol7} wapgro etk olpyg =g o g

g Wh3-% 7) 9} 8% 7)0) i e
t&—‘é—?!?~%olié} BENF -9 SEF o =
= 2E3gy A 2t3to g2 7] 9 HHE-Znke) 4
=& Hwsguy,

B3¢ ES X0 AALEY gy of ) 7}2)
Slgss5e AH83l whg Az ofl 28] & w gt
&< 2,6-DMN =} EGe] gy Hgom zqa
5E719} olgipro 422 Ax 2hg-0) Aahgy
dE0] Bol s HE27)0)3e) 2
%= zjolz= HER ] gy o8 3 Yo x
7% o) ARt g sw o Eaael=y
= XS Fyg-Eo) HERS o)

FEEE Aoy 102218 71202 s,

i

B

2
H
dp>
r.:‘.,
fo
X3
L
O
f

2
ba
N

E
oo
s

H

iy

=2/0{ H173 A3% 19934 59

0 30 60 99 120

Reaction Time(min,)
)

15x 10"mol/mo} DMN),

i

ng

Hig

Batdom,

Q A~
‘ﬂ“‘o“QJ FEA

fru

TR A 2 g 230G 71Z0
o1z Y—taA) N&7gom
T (Kipigiar) <+ HArge xg
Kiora) & 23104 Table 1) LR,

TM%IQ$E§¢ﬁ%ﬁ%%ﬂzﬂ%%
Exd49 ﬁ‘tﬂﬂ)(km—l,-al/kwmﬁ} ‘b2 g
AE Plotgt 510) Fig, 7o)},

Fig. 7(a)e)x o T o] Znt Pb* 7, g
T L AT A(200T ) o 4 1= S

PN
YN e

X

L

O
o
_!

dtr

o

=

)
e

Fig. 7(b) & Mg+ +, Co™*, Cat+e
S Yehg ERERESN e o E )
S Boiza g,

Mg" & 37]%%5%53)%E7} " sioroay
ZnT 7, ppte, Mn™*, Sp3+open 22 SEzyg)
wWebA Hz) ALEI} Zohs1e dee HAon,
Cotte= SR ata} 5‘571%&:94%594 Harh
7ol glo) 71459} Rk ES =t Aol Fdsay y
“EAZ 2 gzge & = A, oleldt x7)

331



HEAT

=

Hr
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