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� �

PET� ���� �� �	
 ��
� �� ����
 ��� � ��� ���� ��
� �����  	!� �"

#$% &� '(
)*. +,- molten salt bath� 35 ml� ���. /0
� 1� 300-400oC, 23 15-40 MPa, ��45

1-30�� 6�%7 �8
)*. ��� 9  	!- terephthalic acid(TPA):', �;  	!- <=  	>?*. @A ��

1�%7 45B 23� C�% DE PET� ��"B TPA� �"- C�
)�F, 30 MPa� ��� ��%7 30�5 ��

4G PET ��" � TPA �"- 300oC%7 85.33%� 83.55%, 350oC%7 96.45%� 94.45%. HIJ �K, ��� ��

L 30 MPa, 400oC, 8�%7 98.25%� 97.24%� PET ����M NO P- ��45�� �Q
)*. ��� ��(30 MPa,

350oC)%7 ���� ��- 2R ��� ��:?�F PET ���� ��� S	$ %TU(Ea)M 144 kJ/mol�
 VL
)*.

Abstract − To identify the hydrolysis characteristics of PET the decomposition rate and yield for conversion from PET into

products were compared by varying reaction temperature, pressure and time in the range of the subcritical and supercritical

water. Experiments were conducted by the batch bomb reactors using the molten salt bath with temperature ranging 300 to

400oC and pressure ranging 15 to 40 MPa and reaction time ranging 1 to 30 min, and then the product distribution by the reac-

tion variables was investigated. The main product of reaction was its monomer, terephthalic acid(TPA). But little gaseous prod-

ucts were formed in these reactions. Decompositions of PET and yields of TPA were increased with increasing pressure and
reaction time at each temperature. Maximum yields of hydrolysis products and PET decomposition at pressure of 30 MPa were

85.33% and 83.55% at 300oC in the subcritical region and 94.45% and 95.45% at 350oC with 30 min of reaction time in the

near-critical region which 98.25% and 98.24% at 400oC, with 8 min of reaction time in the supercritical region respectively.

Therefore PET could be successfully decomposed at a very short reaction time under supercritical water condition. The PET

hydrolysis reaction was reversible second order and the activation energy was 144kJ/mol under 30 MPa and 350oC.
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PET� ��, ��, ���	 
� �
�� ��� �� ���� �

��� ��� ��� �� � !"�#$ %&�� '�� ( PET�

)*+,$ -./ 0�1 2	/'. 345 ( PET� 67 89� :

/ ;<� �� :=�> ?'.

( PET 67 89@ AB CD, �. E FG�,$ <H��I J

K LM CD@ LN OBP QR� A> HS�� TU� VW PET�

X7, YZ+ [\ ]0� ̂ _� /`�a ?� b7 c4� d`� e

fg h i '. b7j ^_d`� �k/ �l�5� �.� �/

67� m$ �nah> ?,� �.o %& � pq ��/ p rs

%tq  � u,$ vwx ?'. Jyc, �. o�� zt/ ;��
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��
#$, FG�@ ( PET� 67� ?a5 *�+�� )* �Y+ ��

89�4 � � ?'.

( PET1 YZ+,$ FG� � J ��X\q 
� � 89�  

c� ��C HS(solvolysis)[1]� J �� �C� 34 glycolysis[2]j

methanolysis[3] J7> hydrolysis[4]$ 'o c� � ?�I, J K

glycolysisc methanolysis� �� ��Y�a ?,c hydrolysis� �g

;< �%L�� ?'. �	5 hydrolysis� '� = solvolysisj �7

Xq �C$ �� � PET� ��X\� EGj TPA1 
�� � ?�

89,$ �� � X� �S ��/ &[X� �ah#$ ��+ LM

/ H7� �S �@ MU� &[Xq 
�� � ?'. Jyc, 	��

��� ���5� hydrolysis(1-4 MPa, 200-300oC)� 1-6o�� � �

�o�q ��$  �, :�671  +,$  � ;T� ��HS¡`

�5� +s h i '. ��� �y/ 0�¢q £z 	 NS ��

¤U E ¥¦ 
� §�1 �¨ � �C� ©Uc �tª 
q §Yo

« ¬,$­, ��o�q L®o« �¯h1 ¨°� � ?� ±$² �

³� O´C µ�� �¶(Tc=374.3oC, Pc=22.1MPa)� Xq ��/

PET hydrolysis ¡` �%� ·-� ¸�h> ?'[5, 6].

µ�� ¹º� X@ �@ ¤Uj ¥¦� §Y�U ©U, ¢U, �t�

�(dielectric constant), �¤ &[�(ion product: Kw) 
, J X7»Y

Z+ [\� AB § � ¼[� ?'. �y/ ¼[q ½� µ���1

�� C¾$ ��� *b PET� ¿� ��HSªÀ >�ª� &[X


�� �� '[7].

345, l ;<�5� 
H� ��	1 �� �, ��� E µ��

� �� �5 ��¥¦, ¤U, o� 
� §Y� 3� &[X� �ª§

Y� :S >Á Â'.

2. � �

2-1. ��

��X$ ��Ã PET� 1.5l Ä�� �	�5 mÅ<j eÆ, �Ç

�È QN1 �É/ � "Ê, ��, HË � �� Â'. PET HÌ�

Í`@ phenol/tetrachloroethaneq 40/60,$ Îs/ �Ïq �� �

30 oC�5 ÐÑ Â,�, J ÒÀ dÓ�5 ��/ o�� HÌ� °

19,000 g/mol� SP � uq v � ?Ô'. Õ/ PET1 Ö¤TU 5oC/min

� ���5 differential scanning calorimetry(DSC), thermogravimetric

analysis(TGA)$ ×�¢(Tm)q Í`/ ÒÀ 253oC�q Ø� Â'. �

C� �Ù� ��ÚÛ(S.A. 67120, Millipore Co.)�5 ��Ã Ü�¤�

1 �� Â'.

2-2. �� �� � �	

( PET ��HS dÓ� ��Ã 
H� dÓÚÛ� �ÝU1 Fig. 1

� Uo Â'. dÓ ÚÛ� AB ��	, �p	(molten salt bath), Þ

.	(water bath)$ <H� � ?'. >¥ ��	� SUS 316 F\$ �

+@ 35 ml��, ��	 ßQ� ¤U1 Í` 	 N � K-à pt:1

�� Â>, ¥¦@ NOSHOK(Germany) ¥¦� E pressure transducer

(9368612, XPRO Co.)1 �� � Í` Â'. �p	(molten salt bath)

� ��	 ßQ� ¤U E ¥¦q �T� �Öoá	 NS KNO3j

Ca(BO3)2»4H2O1 1:1� �ª$ Îs � �âoã,�, �p	 ¤U

� PID(/¹, DX9) ¤U �¨	$ �¨ Â'. Þ.	� ÞC$� �

¤� X(25 oC)q �� Â'.

dÓ 89@ bä ��	� PETj Xq mÅ/ � ©(/'. X� å

@ ��¤U E ¥¦ ���5� X� ©U$Qæ �ç Â'. ©(Ã

��	1 �p	� è> �`/ o�éê ��oë'. ��¤Uìh U

� � I� íî 2H �ï� o�� ���hï Ö¤ K�U ���

ÐÑ�#$ ��	� molten salt bath� ð0 o�q ��o�,$ `

� Â'. ��o� *À � ñ ��� ��q 8h 	 NS ��	1

òß water bath� è> �óoë'. Þ.Ã ��	�5 gas syringe1

��S 	� &[Xq ôõ/ � ��	1 p> Fig. 2� ¨ö1 34

H÷q ÐÑ Â'.

2-3. 
� �	

Fig. 2j ø� PET ��HS$ gas syringe� ôõÃ 	� &[X@

carbosphereTM 80/100(Alltech Co.)1 �� � H÷ Â>, Ï� &[X

(Liquid-1)@ ultra-1(Agilent Co.)q ÚÈ/ gas chromatography (Agilent Co.,

Model 6,890)� �� � ethylene glycol(EG)j diethylene glycol(DEG)

J7> triethylene glycol(TEG)� :S `�H÷  Â'. >�,$ H7

Ã Solid-1q 0.5 N� KOH� �Soë � J �Ï� ùçq � � ÷

úoë >� &[X(Solid-3)@ ��(vacuum oven, 40oC) í� �, +

ûä ü� spectrometer$ H÷(Bomem Co. MBS) Â'.

dÓ�5 �aÐ TPA� MU1 Í` � 89@ 3N-NaOH 20 ml�


�/ 3 g� TPA1 �Soë � ýþÿÜ�� ho°q �� � 1.5N-

H2SO4 ��Ï,$ +  ̀ �I, � (1)q �S 3 g� o�K M�/ TPA

ï� \�q �ç� � ?'[8].

(1)

�	�5 V� +`� ��Ã 1.5N-H2SO4 ��Ï QR(ml)1 �/'.

TPAg
3g of sample
------------------------------- 0.06 1.5( ) V

1000
------------ 

 – 166( ) 0.5( )=

Fig. 1. Batch experimental apparatus.
1. Reactor 4. T, P indicator
2. Molten salt bath 5. Shaker
3. Water bath 6. Mover

Fig. 2. Schematic diagram of product separation and analysis.
���� �41� �2� 2003� 4�
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��+� PET� HS��@ ��� � (2)j ø� ÐÑÃ'.

(2)

N ���,$ v � ?�� PET1 <[ � LNHÌ� HÌ�@

199 g/mol$ � PET 1 mol� zt� ��HS � TPAj EG$ HS

� *b PET L�¾ 1� P TPA 1�, � 166 g� TPA� &[Ã'. 3

45 l ;<�5 ��/ PET� 3 g�#$ ��+,$� 2.594 g�

TPA� &[	q v � ?'. 
��h$ EG� ��+� &[�@

0.969 g�'. N� ��+� EG, TPA$Qæ � (3), (4)1 �� � EG,

TPA� �ªq �ç Â,�, �� t mÅÃ PET� åÀ �� �� �

�� � PET� å,$Qæ � (5)� �S HSªq �ç Â'.

Yield of EG(%) = ×100 (3)

TPA yield(%) = ×100 (4)

Decomposition of PET(%) = ×100 (5)

2-4. �
� ��

l dÓ� PET ��HS���@ 'Ä� � (6)À ø>, �� &[X

K TPA� 
U� �. ��X� 
U� :S 1ö�,$ �`� ] (7)

À ø� c�� � ?'.

k
�TPA+EG (6)

  k'

(7)

��o�� �q ], CPETCwater>>CTPACEG�#$ CTPACEG� Oo�

� ?'. � (7)@ � (8)À ø� Ç�� � ?'.

(8)

� (8)@ � (9)q UÅ � +H � � (10)À ø� §àÃ'. � (9)�

E� hydrolysis reaction extent$ J ��� ��� ÐÑ�h ��q ]

E=0� �>, ¸� PET� HS � TPA$ tY � E=1� Ã'.

(9)

(10)

� (10)�5 ln /Cwaterj t1 Uo/ J�ÿ� 	�	� ̀ �� T

U��� k��, íà��� (11)$Qæ º�� TU��� k'1 <�

� ?'. dF dÓ�5 &[Ã �aÐ CTPAj CEG� øh �hï �

� !�+� HS� �/ u� 	��� PET� HS��� � (6)q

3�'> �` � µ	 HS o &[�� CTPAj CEG� ø,#$

CTPACEG� (CTPA)
2 Ço� � ?'. PET� HS o G[Y�¯h(Ea)

� TU��1 Arrhenius plot � <�,�, �	5 Arrhenius �@ �

(12)j ø� c�ßÐ'.

(11)

(12)

� (7)�5 CTPACEG1 Oo h �q *b, TPA� 
U� :/ �@

� (13)À ø� ̀ 7� � ?,�, � (13)�5� Aj B� .. � (14)

j (15)$ c�� � ?'.

(13)

(14)

(15)

3. �� 	 
�

3-1. ��
� ��� �� � TPA �� ��

µ��� ���5 PET HS dÓq �Ñ �, ��HS &[X� H

ô1 Ø� Â'. ��@ 400oC, 40 MPa�5 30H� ÐÑ Â,�, �

���5 &[Ã 	�@ �¤, �¥�5 �: 4.65 ml�Ô>, J H÷Ò

À CO, CO2, CH4, C2H6
,$ <[Ã uq v � ?Ô'. �� t �

�	 ê� ��x ?� 	¾� ��� �� h ��'> �`�q ]

� 	� &[X� ��1 Table 1� . [H �$ c�ßÔ'. &[Ã

	�� � ��� 0.000207 mol$, �K COj CO2� t¾ %& 	�

� ° 51%1 öh/'. Õ/ ���5 &[Ã 	�@ ��� ��Ã

PET 3 g� SP � 0.015625 mol� �� � ° 1.33%�'. 345

	� &[X@ �� &[X �ª�5 �û Â'.

���5 �@ Solid-3q +ûä ü� spectrometer(FT-IR) H÷ �

Fig. 3À ø@ ÒÀ1 �Ô'. Fig. 3q £� TPA Ç�o�(Junsei Co)j

l dÓ�5 �@ TPA� IR peak� �Û q v � ?'. � FT-IR

spectrum� Ðé� 3,300-2,500 !N� ü� peak@ TPA� "#$d	

 
weight of produced EG

weight of theoretical EG

 
weight of produced TPA

weight of theoretical TPA

 
weight of PET after reaction

weight of PET before reaction

PET water+

dCTPA

dt
--------------- kCPETCwater k′CTPACEG–=

dCTPA

dt
--------------- kCPETCwater=

E
CTPA CTPA 0,–

CPET 0, CTPA–
-------------------------------- 

 =

1
1 E–
----------- 

 ln

Cwater

---------------------- kt=

1
1 E–
----------- 

 

K k
k′
----

CTPACEG

CPETCwater

-------------------------- 
  CTPA( )2

CPETCwater

--------------------------= = =

Kln koln Ea–
RT
---------+=

CTPA A B–+( )
CTPA A B+ +( )

-----------------------------------ln 2B k′ k–( )t
CTPA0

A B–+( )
CTPA0

A B+ +( )
------------------------------------ln+=

A k k k ′–( ) 1– CPET Cwater0+( ) 2⁄=

B k2 k k′–( ) 2– CPET Cwater0+( )2 4⁄ k k k′–( ) 1– CPETCwater0–[ ]
0.5

=

Table 1. Gas phase products for hydrolysis of PET

Component Mole(%) Volume(ml)

CO 45.21 2.10226
CO2 16.64 0.31015
CH4 17.51 0.81421
C2H4 17.16 0.79794
C2H6 2.2 0.10230
C3H6 9.5 0.44175
C3H8 11.75 0.08137

Total 100% 4.65 ml

Fig. 3. FT-IR spectrums of solid phase product and standard of TPA.
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��
ü� !N� SP � u��, 1,600-1,400� !N�5 c�c� 4��

peak� %&� ¼[q c�''. Õ/ &[Ã TPA� MU � (1)q �

S �ç/ ÒÀ ° 99.13%$ TPA� MU� �Äq v � ?'.

3-2. PET ��� � 
� ���  �� !"

����� 3� &[X� �ª §Y1 £	 NS, 15-40 MPa� ¥

¦ §Y� :/ PET ��HS ��q 300-400oC� !N�5 ÐÑ/

ÒÀ, 400oC�5 PET� HS� 8H� zÒ	q v � ?Ô'. 345

� � Ï�(EG)À >�(TPA) &[X� 2ö HS1 8h 	 NS �

�o�q 8H,$ >` � ¤Uj ¥¦� 3� EG, TPA �ªq Fig.

4� Uo Â'.

��¤U� EGj )ç EG �ª J7> TPA �ª@ 300oC�5�

.. 14.78%, 30.75%, 21.20%1, 350oC�5 36.75%, 82.70%, 69.39%

� �> (q ½>, 400oC�5� 13.84%, 39.91%, 89.44%1 c�ßÔ

'. 400oC�5� TPA �ª§Y1 £� 15-25 MPaìh� ° 27%� �

�+ ��/ ��1 £� ��, 25 MPaj 30 MPa ���5� ° 5%�

��ïq £Â'.

30 MPa ���5� ¥¦ §Y� &[X �ª� �Û� ¹)� +,

#$, ¥¦q 30 MPa$ >`/ 'Ä, ��¤U1 ��¤U � � 300,

350 E 400oC$ *` >, ��o� 1-30Hìh dÓq �Ñ �, J

ÒÀ1 Fig. 5j Fig. 6� c�+'.

PET HSªq c�' Fig. 51 £� ��o�� �� � 34 PET

HSª@ �� Â'. ��� ¹º� 300oC� *b� ��o� 10HÀ

30H�5 .. 44.33%, 81.33%, 350oC� *b� 70.67%, 92.33%�

HSªq £� ��, µ��� ¹º� 400oC� *b� 2H�5 86.33%,

10H�5 96.0%� �@ HSªq £Â'.

Ï� &[X$ �aÐ EG� �ªq c�' Fig. 6� (a)1 £�, 300oC

�5 EG� �ª� 10Hìh� ��o�� ��� 34 37.32%$ ��

 � �> (q ½>, 10H ���� ��o�� ��� 34 �ª�

,� � uq - � ?'. 10H �� EG� �ª ,���@ &[Ã

EG� ��o� ��� 34 2ö pHS �Éc, &[Ã EG L�¾�

Ks�a �@ HÌ�� X\� &[Ã u ]0�4 .LÃ'. Õ/ 350,

400oC�5U EG� �ª@ ��o�� ��� 34 �� ' ,� �

*)q £�>, EG� �> �ªq £�� o�� 8H,$ L®�Ô,

�, �] �ª@ 35.82%(350oC), 27.58%(400oC)$ ��¤U� �q�

/ EG� �> �ª@ 0@ uq v � ?'.

Fig. 6� (b)� Ï��5 Q&[X$ �aÐ DEGj TEG1 EG$ )

ç/ EG )ç �ªq £��'. 300oC�5 15Hìh� ��o�� �

�� 34 )ç EG� �ª� �� � �> 66.30%�>, 15H ���

� ��o�� ��� 34 �ª� ,� � uq - � ?'. Õ/ 350,

400oC�5U )ç EG� �ª@ ��o�� ��� 34 �� � ,�

 � *)q c�ß�I, �>�ª@ .. 86.17%(350oC, 8H), 82.49%

(400oC, 10H)�'.

PET ��HS� m&[X� TPA� �ª §Y1 Fig. 6� (c)� c�

ßÔ'. TPA� �>�ªq �q � ?� ��q �� � 300oC�5

76.78%(30H), 350oC�5 92.21%(30H), 400oC�5 97.24%(8H),$

��¤U� �q�/ TPA� �>�ª@ ��h>, J� U� � ��

o�@ ��1q v � ?'. Õ/ 300, 350oC� ��¤U�5� ��

o�� �� � 34 TPA �ª� �� � *)q £�� �� 400oC

�5� >¤�5 HS� 27 ÐÑ�a 8H `U� ��� zÒ�� 8
Fig. 4. Variation of product yield with reaction pressure (a) 300oC, (b)

350oC, (c) 400oC.

Fig. 5. Variation of PET decomposition with reaction time at 30 MPa.
���� �41� �2� 2003� 4�
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H ���� �Q TPA� pHS�a �ª� �� ,� � uq v �

?'.

l dÓ�5 0@ EG �ª� ��q 34 	 NS5 . dÓ¤U�

5 EG� HSdÓq ÐÑ�'. ��¥¦q 30 MPa$ >`/ 'Ä, ¤U

300, 350, 400oC�5 EGï(0.015625 mol), EG(0.015625 mol)� TPA

(0.015625 mol)1 Õ� ùç(0.015625 mol)q ¡�oë � 15, 20, 25,

30H� ��q ÐÑ�'. . ��� ��X\� EG E TPA� PET H

S dÓ�5 PET� zt ��HS� *b &[�� åï5 mÅ Â'.

��X$ EGï ���q ]� EG HSªq c�' Fig. 7� (a)j (b)

1 £�, 30H�5 �> 9.29%(350oC)j 11.17%(400oC)1 c�ß�

uÀ �� � ��X$ EGj TPA1  6 ��/ *b� Fig. 7� (c)

j (d)1 £� ø@ ��o�� 30H�5 93.19%(350oC)j 94.64%(400oC)

� EG HSªq c�+'. Õ/ ùçq ¡�oë *b�U EG� �T

� HS�a 30H�5 93.42%� EG� HS Â'. DEGj TEG�

Fig. 7� (a)j (b)�5� t7 &[� êÃ ��, Fig. 7� (c)j (d)�5

� &[Ã DEGj TEG� �ª� ��o�� ��� 34 ,� � �

�o� 30H�5 �8(q £Â'. �y/ ÒÀ$Qæ dÓ�5 ��/

ç(acid) �, TPAj ùç� EG� HS E Ks� �� � u,$ .L

Ã'.

PET ��HS ���5 10H �t� EG� �ª� �Ú �>, 10H

��, &[Ã EG� DEG, TEG$ KsÃ � ¢ö polyethylene glycol

$ t�Ã'> &.�>, �u� Fig. 6�5 EGj EG )ç �ª� 15H

��� 0�h� ���'.

3-3. PET ��
�#� � $�"%&'

� (10)q �� � �çÃ TU �� ÒÀ1 Table 2� c�+>,

30 MPa� ��� ¹º�5 PET ��HS� :/ Arrhenius plotq

Fig. 8� Uo�'. � J�ÿ� 	�	� −Ea/Rq c�ß#$, � ·�

$Qæ l ;<� �����5� PET ��HS�� G[Y�¯h�

144 kJ/mol��, � (@ ��� PET chipq o�$ 235-265oC�5 �

Ñ/ Chih-Yu Kao 
� ;<ÒÀ� 123 kJ/molÀ �� '� uq v

� ?'[4].

Table 2�5 c�' PET ��HS� º�� TU��� �P[q 9

_ 	 NS )ç EG� �ª� �>Â� 350oC, 30 MPa�5� ÒÀ1

� (14)j (15)� +� � Aj B1 �ç/ ÒÀ Aj B� .. −0.09476

À 0.089722��, � (q � (13)� :Å � `7 � � (16)À ø�

�L� c�� � ?'.

(16)

� (16)� ��o�� 3� TPA� 
U1 :Å � J ÒÀ1 Uo/

Fig. 9�5 v � ?��, ln[(CPTA−0.18448)/(CTPA−0.00504)]j t� plot

@ äàq c�''. 345 l dÓ�5� PET ��HS��@ �º

2ö���q v � ?'.

4. � �


H� ��	1 �� � ��¤U, ¥¦, ��o�� 3� PET

��HS &[X� �ª §Yj ��TU�� §Y1 >Á Â'.

(1) ( PET1 ��� E µ��� ���5 ��HS � 	�,$

m$ CO, CO2, CH4, C2H6
�, Ï�,$ EG, DEG, TEG, J7> >

� &[X$� TPA� &[Ã'. ��� m &[X@ TPA�Ô>, TPA

j ø@ ��$ &[�� EG� 2ö pHSj Ks� �S DEGc TEG


,$ t)�Ô'.

CTPA 0.18448–( )
CTPA 0.00504–( )

----------------------------------------ln 0.000269t 1.29755+=

Fig. 6. Variation of product yield with reaction time at 30 MPa (a) Yield
of EG, (b) Yield of converted EG, (c) Yield of TPA.

Table 2. Kinetic parameters for hydrolysis of PET

300oC 330oC 350oC 370oC

Hydrolysis rate constant 0.0147 0.043 0.175 0.434
Polycondensation rate constant .00.000828 .00.00168 .0.0.05775 .0.4498
Equilibrium constant 17.763.00 10.442.0. 1.894 0.966
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(2) ��o�� ��� 34 TPA� �ª@ �� Â>, ��o� 30H,

��� ¹º� 30 MPa, ��¤U 300oC E 350oC� �����5 .

. 81.33%j 92.33%� �ªq c�+'. ��� µ�� ¹º� 400oC,

30 MPa�5� ��o� 8H� 96.0%� �ª� U� Â'. Õ/ EG�

�>�ª@ ��� ¹º� 30 MPa, 300oC E 350oC�5 .. 37.23%(10

H), 47.62%(8H)��, µ�� ¹º� 400oC�5� 27.68%(8H)�Ô'.

(3) EG� �ª� 0@ ��q 34 	 N/ EG� HSdÓ,$Q

æ PET HS$ &[Ã TPA �F  � EG� DEGc TEG 
,$ K

s	q Ø�� � ?Ô,� ��o�� :a\�/ polyethylene glycol

,$ t�Ã'> &.Ã'. 345 TPA� �S EG� DEG, TEG$ K

s � ��À HS � ��� ´ÐÃ'� uq v � ?Ô,� �u

� PET ��HSdÓ�5 EGj )ç EG� �ª� 0@ ���'.

(4) 350oC, 30 MPa�5� PET ��HS��� `�� TU��(k)j

º�� TU��(k')� 0.031747 gPET/g mol»minj 0.016762 gPET/

g mol»min��, ��¥¦ 30 MPa� ��� ¹º�5 PET ��HS�

�º 2ö ����, ��� G[Y�¯h(Ea)� 144 kJ/mol$ �ç�Ô'.

Fig. 7. Effect of TPA on decomposition of EG (a) EG(350oC, 30 MPa), (b) EG(400oC, 30 MPa), (c) EG and TPA(350oC, 30 MPa), (d) EG and TPA
(400oC, 30 MPa).

Fig. 8. Arrhenius plot of decomposition rate constant of PET.
Fig. 9. Proposed kinetic model, Eq. (13), compared to the rate data at 350oC,

30 MPa.
���� �41� �2� 2003� 4�
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k : hydrolysis rate constant [gPET/gmol»min]

k' : polycondensation rate constant [gPET/gmol»min]

CPET : concentration of PET [gmol/gPET]

CPET,0 : concentration of PET at reaction time zero [gmol/gPET]

CTPA : concentration of TPA [gmol/gPET]

CTPA,0 : concentration of TPA at reaction time zero [gmol/gPET]

CEG : concentration of EG [gmol/gPET]

CWater : concentration of water [gmol/gPET]

E : hydrolysis reaction extent [-]

K : equilibrium constant [-]

Ea : activation energy [kJ/mol]

R : ideal gas constant [J/gmol»K]

T : temperature [K]
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