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� �

� ��� ��� �	
 CO2, ��
, ���, ��, ���
, 1-��, ������ � CHClF2��� poly(propyl acrylate)

� poly(propyl methacrylate) ����  ! "#$% &'()*. ��� �	+� poly(propyl acrylate) � poly(propyl

methacrylate) ,� "#$ &' -.� /0 23-186oC� !1 2,400 bar23 45(6 78�9*. poly(propyl acrylate)-CO2
:;<= > 2,070 bar ?���, poly(propyl acrylate)-��
�� 1,400 bar ?(��, poly(propyl acrylate)-����� 1,880

bar ?(��, poly(propyl acrylate)-���
�� 450 bar ?(��, poly(propyl acrylate)-���� 2,200 bar?(��, poly

(propyl acrylate)-1-���� 250 bar ?(��, poly(propyl acrylate)-�������� 150 bar ?(�� @@ �AB9CD,

?E /0-.� 23-175oC?)*. poly(propyl methacrylate)-CO2 :;<= 2,900 bar � /0 240oC��0 �AB3 FG

*. poly(propyl methacrylate)-����� > 2,390 bar?(��, poly(propyl methacrylate)-���� HA�� 2,100 bar?(

��, poly(propyl methacrylate)-���
�� HA�� 570 bar ?(�� poly(propyl methacrylate)-1-���� 310 bar ?(

��, poly(propyl methacrylate)-CHClF2�� HA�� 300 bar ?(��, IJ  poly(propyl methacrylate)-��������

HA�� 170 bar ?(�� @@ �AB9CD, ?E /0-.� 40-186oC K?)*. LM ?NO poly(propyl acrylate)-CO2
� poly(propyl acrylate)-�������� "#$ K?� ������P Q�	� K�(6 5, 15 � 50 wt% RS(6 �

TU� #$% "����/0 VW�� (����/0 VW23 78�9*.

Abstract − High pressure phase behavior data for poly(propyl acrylate) and poly(propyl methacrylate) with supercritical CO2, eth-

ylene, propane, butane, propylene, 1-butene, dimethyl ether, and CHICF2 were measured in the temperature range from 23oC

to 186oC and at pressures up to 2,400 bar. The cloud point were obtained at dissolved pressure below 2,070, 1,400, 1,880, 450,

2,200, 250, and 150 bar for poly(propyl acrylate) in supercritical CO2, ethylene, propane, propylene, butane, 1-buthen, and

dimethyl ether, respectively. The temperature range is 23-175oC. The poly(propyl methacrylate) does not dissolve in CO2 at

temperature of 240oC and pressure 2,900 bar. The poly(propyl methacrylate)-propane, poly(propyl methacrylate)-butane,

poly(propyl methacrylate)-propylene, poly(propyl methacrylate)-1-butene, and poly(propyl methacrylate)-CHClF2 systems

were dissolved at the pressures less than 2,390 bar, below 2,100 bar, below 570 bar, below 310 bar, below 300 bar, and below

170 bar, respectively. The temperature range shows from 40 to 186oC. The phase behavior of between binary poly(propyl acry-

late)-CO2 and poly(propyl acrylate)-dimethyl ether system were measured from upper critical solution temperature region to
lower critical solution temperature region with added dimethyl ether concentrations of 5, 15 and 50 wt%.
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1. � �

��� ��� �� 	
� �
� �� ���� ���, �� ��

� ��� ��� �� ��	
 ���  !�" #$%&� � . '

( )% *+, -.� �/0� 1�2 345# 627 ��� 8 �

9:; ��� �� <=# >? �� @A� � . #B� ��� �

�C DE�3 F� ��	
 8 G�	H# IJ� 
�7 . KLM

��	
� �� �� 9 .NO� <P� �Q0RS1 �T� UV

W  9
� � �X . �� YZ[ \;] #^� ��� �Q��

8 :5� <P7 ���  �, ���)� ,_ `ab% c� � 

[1-4]. &de& YZ[ \; ^f� gh i0S 8 �j& klm �

�#L� n� op� �q0R�r, ,s, tG uQ� gh v, �w

�M x# #^b� � . '(��  !� 345 ���)# yLz

{, |\, �U, �T v� }^b� ���, =&% ~l�1 AL� �

we& ��b% �345 ���, ��� +
�" #$%&� � .

���� �� ��� ��	
# ��S1 ��M u 9
5# �"

6�� �# . #� 21A3 �� �� 	
 �r� ��S1 �=6�

#�� #� �� �� 	
� &�S1 <=# 
�7 .

KLM �G�, ����� 	
C F� YZ[ \;�M ��� ^

�, �5� .NO� <P7 3Y �T, 9
5� f� � � �X

 . �� ���-̂ f�, .��^� <P7 ��� ��, ����M

x# #$%&� �� �� �^f] ��� ��� x& � . �^f

� ��� �F���M ��.��^� q�� <P# ����, �;

�^f� YZ[ \;(supercritical fluid)] ��� �����, ^_

�� �_M f� 9
� [5]. �� �^f� ���� ^f�, �\

6�  #� 1�2 YZ[ ^f� m_ q�� f� � [6, 7]. KL

M �¡# ���� KL ���� ^f�, �\6�� ¢l��� �

^f, £�� >? q�� ¤-C ¥¦�§ u £�] #_�3 F_

M� J¨� ,_M© #$%� � � . #� ª« YZ[ ^f] #

^� ��� ^�¬�M �^f 8 �­E®, ¤-� <�2 ¯¯ �

��)� ,_ ��7 ° � . ±] )� '(� Byun v[8-10]« Y

Z[ #�0²l-��� ³:��M ´µ¶, ¤-� �_ ��� °

���, ·� McHugh v[11]« CO2¬�M poly(butyl acrylate)� poly

(2-ethyl hexyl acrylate), .NO� <_ �^f] butyl acrylate� 2-

ethyl hexyl acrylate] }^�2 u £�] ¸~¹ ° � . Lora v[12]«

poly(methyl methacrylate)-CO2-methyl methacrylate[� �_ �^f1

methyl methacrylate, º�� K» ¤-C J¨�¼ . Rindfleisch v

[13]« ½5� CO2 2B �& ��� 8 �9:; ��)� <_ ^_

�] ¸~¬¾ .

¿ ��, ÀS« YZ[ ^f1 #�0²l(CO2), �ÁÂ(C2H4), Ã

�Ä(C3H8), Ã��Â(C3H6), 6²(C4H10), 1-6Å(C4H8), ÆÇÁ�ÈÉ

(CH3OCH3) 8 ÊË�-22(CHClF2) ¬�M poly(propyl acrylate)�

poly(propyl methacrylate), ^_�� <� .NOC Ì��¼��, ·

� poly(propyl acrylate)-CO2 ³:�� �� .NO� �^f1 ÆÇÁ

�ÈÉ, º�] 5, 15 uQ� 50 wt%� �_ ^_� ÍHC ¸~¬�

§ ÎÏRS ,,� � .

2. � �

2-1. � �

¿ J¨� }^7 poly(propyl acrylate) (Mw=140,000)� poly(propyl

methacrylate) (Mw=250,000) ���� Scientific Polymers Products Ð

}�M �/ ÑÒ . #) 9 poly(propyl acrylate) ����� Ó$Ô

# ��b% �%, ½� �����C Õ3 F_ Evaporator(Tamata

Scientific Co., model RE-47)] #^�2 `���M S%� 10Ö�#

. Ó$ÔC DN� Ê }^�¼ . YZ[ \;1 CO2� �5�l(×)

(½�: 99.9% #.)�M �/ ÑÒ��, �ÁÂ(½�: 99.8%), Ã�Ä(½

�: 98%), Ã��Â(½�: 99.6%), 6²(½�: 98%), 1-6Å(½�: 99.6

%) 8 ÆÇÁ�ÈÉ(½�: 99.9%)� 2Ø NCC(×)�M CHCIF2(½�:

99.8%)� OÙ�z}�M �� �/ÑÚ �DÛ# u�� J¨� }^

�¼ .

2-2. ���� � �	

¿ ��� }^7 ��.NO Ì� J¨n¦� �&Ü��M �A�

¬^« Byun v[14, 15]� ,_ 
Ý7 Wp� �A� MÞ�¼�¸, ¿

p�M� ��� 3Þ��� � . Fig. 1�M W� °� ª# .�, .

��M 250oC� 3,000 bar (ße& .NO J¨C à � �� n¦#

�, áÜE¬, �¡Ì�« �¡
*3(High Pressure Equipment Co.,

Model 37-5.75-60)� �¡"#&(Heise gauge, Dresser Industries, Model

CM-108952, 0-3,450 bar, accurate to within â3.5 bar)] }^�¼ . �3

ã�E, ��EI« PID type, ��EI3(Han Young Co., Model

DX9, accurate to within â0.3oC)� }^�¼��, áÜE, ��« �

��M äå � �� zÈ1Qz :d Nitronic 50(Armco Specialty

Steels Corp.)#¾��, ¬6, ³:� æ.C ç � �" �3 F_M

W%zèÃ(Olympus Corp., Model R100-038-000-50)] }^�¼��,

#� �é7 CCD êÇL(Watec Co., Model WAT-202B)] #^�2 ́

ëì(Samsung, Model SPM-14HC)� ., í0b� æ.C <î�¼ .

áÜE¬, ï�
� ��)C DN�3 F�2 �l�M 2B ð �

0� . J¨��� �� ^f�M  Ö 3-4Ð �� �0�  ñ, ÖT

1 ��� ��C s 0.3-0.5 gòF(ó^c : â0.002 g)¬�M kô�

áõ�2 áÜE¬� ö« Ê n¦, Ù6] ÷¦� . YZ[ ^f]

×ø�3 F_ Euù� ��^3(High Pressure Equiqment Co., �^

^S: 30 ú)¬� ^f] ×ø� Ê áõ�  ñ áÜE¬� s 7.0-

11.0 g(ó^c : â0.004 g)C ×ø��, J¨��� �� ÖT1 ��

�� ^f� MM� ^_b% û+�" �üý�� þÿ#�M �¸,

.�� ©� . �¸, .�M Ù���� �¡�M 'l� 30-40� #

. \&�� .áÜ� ��� . #o �¸, �C Õ�§ 'l� 2Ð

#. �� J¨�2 á�C [��2 �T� H��¼ .

3. �� 	 
�
 

3-1. 
�� 
�-Poly(propyl acrylate)�� ���

¿ J¨�M }^� ^f� CO2, �ÁÂ, Ã�Ä, Ã��Â, 6², 1-

6Å, ÆÇÁ�ÈÉ 8 CHClF21§, #� <� �Q�0RS1 �5

[15, 16]C Table 1� ¸~¬¾ . .NO� ¤-C ¥¦� �5� <P

�2 ��5(polarizability)« �ÁÂ, Ã�� 8 1-6Å, ½�� ��

�C � � ��, Ã�Ä� 6²« 42.3� 81.4� � �C &ë� � .

Fig. 1. The experimental apparatus used in this study.
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CO2� }�� ´	
] �&� �� �� ���´	
] �&� �&

� . ·� Ã�Ä« Ú× S« �, ���´	
] �&� ���, Ã

��Â� 1-6Å« N, m�� �C �&� ��, ÆÇÁ�ÈÉ�

CHClF2� m
S �­5# ��� � �C &ë� � . #B� �T

�M ���� YZ[^f�, ÎÏRS _ü� ̂ _b� �¡(.NO)v

, ¤-� <_ M� m
à � � . Ù�S�� ��5�# �� �

�� m
S �« �¡�M .NO# ¸~¸�, ��5, �� KL .

NO, í0� S« h� ���´	
�M m
��§, ���´	


�# �« �� m_ � �Ù o� ^_b� �¡# m
S �" ¸~

¸� �# ��# .

Fig. 2� Table 2� YZ[ CO2, �ÁÂ, Ã�Ä, 6², Ã��Â, 1-6

Å 8 ÆÇÁ�ÈÉ� poly(propyl acrylate)�, #5� ³:�� ��

.NO ÍH� �T] ̧ ~¬¾ . Poly(propyl acrylate)-CO2� �� s

175oC� �¡ 2,070 bar#��M ^_b¾��, s 90oC (ß�M P-T

ÍH# /�� ���C W¼ . ·� ��� ¢l�� KL �¡# �

����, #� ñ, 3ô3] W#� .Z[^���(upper critical

solution temperature) ÍHC ¸~¬¾ . Poly(propyl acrylate)-�ÁÂ

³:�« �� s 110-170oC òF�M .NO �¡C ¸~¬¾��,

��� ¢l�� KL æk� �¡# ���¼ . Poly(propyl acrylate)-

CO2�� s 60-80 bar �" ÍH,  #] W#�M ���¼��,

poly(propyl acrylate)-�ÁÂ[, .NO ÍH� .Z[^��� ÍH´

!C ¸~¬¾ . Poly(propyl acrylate)� Ã�Ä ³:�, .NO« s

1,880 bar� s 170oC#��M ̧ ~���, ��� ¢l�� KL �¡

« ���¼�, �� s 110oC(ß�M /�� ���C W¼ . # Í

H« �M 3Þ� � [� m_ ÍH# >? � ñ, 3ô3] W¼�

�, OÙ� ´!, .Z[^��� ÍH, h-C ¸~¬¾ . 6²�

poly(propyl acrylate)�, .NO ÍH« 400-2,200 bar }#�M J¨#

�ab¾��, s 120oC (ß�M /�� ���¼ . #� ��� ¢

l�� KL .NO ÍH« ��3 ���¼ . �M 3Þ7 poly(propyl

acrylate)-Ã�Ä[� poly(propyl acrylate)-6²[] m
� é� �«

���M� �  #] W#�M ��� ¢l�� KL ���,  #

� æk� ¢l�¼��, s 100oC� �¡ 1,400 bar (ß�M M� 


 �C � � �¾ . #B� æ.« #¥ ��7 Wp�M�[17] N�

� ° �&© 100oC #.�M� ��5, ¤-# &�S1 �� u #

�, ���M� ��� ´	
� ,_ ¤-C Ñ« ��� }T7 .

Poly(propyl acrylate)-Ã��Â[, .NO ÍH« s� cÀ�" 7 Í

H��M 400 bar (ß�M �� 30-150oC òF�M ¸~¬¾��,

.-�Z[^���(upper-lower critical solution temperature) ÍH# �

��� ��� ¸~� . Poly(propyl acrylate)-1-6Å[, ��� ÍH

« �� 23-150oC òF� �¡ s 200 bar (ß�M W¼��, poly

(propyl acrylate)-1-6Å[� .-�Z[^��� ��ÍHC ¸~¬¾ 

. �[1 poly(propyl acrylate)-Ã��Â� poly(propyl acrylate)-1-6Å

[� N, ª« ��òF�M �¡ s 200 bar ��, poly(propyl

acrylate)-Ã��Â[� > �" ¸~���, ^f1 Ã��Â� 1-6Å

« !5�] s�" Ñ3(weak acceptor)� b% ����, #� }��

´	
� ���´	
� N, ª« �C �&� �� ��5« æk

�  #� ���� ��5 �,  #� ,� ¤-# &�S#L }T

7 . Poly(propyl acrylate)-ÆÇÁ�ÈÉ ³:�, .NO« ÆÇÁ�

ÈÉ �;� �� ��� ´	
] �&� ���� !5�] ��" Ñ

3(strong acceptor)� b%�%, acrylic ester] �` ����, �­5

# ���� �¡# æk� �" ¸~�ñC �" � � � . ·�

Poly(propyl acrylate)-DME[ ÍH« ��� ¢l�� KL �¡# ¢

l�3 op� kZ[^���(lower critical solution temperature) ÍH

C WZC � � � .

3-2. Poly(propyl methacrylate)-
�� 
��� ���

Fig. 3� Table 3« YZ[ Ã�Ä, Ã��Â, 6², 1-6Å, CHClF2 8

ÆÇÁ�ÈÉ� poly(propyl methacrylate)�, #5�[ .NO ÍH�

�T] ¸~¬¾ . Fig. 3�M W� °� ª# YZ[ ^f� m�51

Ã�Ä� 6², ��[� ×� ��, ���M ¸~���, s�51

Ã��Â� 1-6Å, ̂ f� m
S �« �¡1 s 600 bar#��M W

¼ . ·� ^f� ��51 CHClF2� ÆÇÁ�ÈÉ� �n �« �¡

� ���M ̧ ~� . Poly(propyl methacrylate)-Ã�Ä[, .NO«

�� s 186oC 8 �¡ 2,390 bar #��M .Z[^��� ÍHC

W¼��, ��� ¢l�� KL �¡« æk� ���¼ . YZ[ 6

²� poly(propyl methacrylate), ³:�« 150oC#��M 2,100 bar

e& ���C W#�, �� s 90oC (ß�M /�� �¡# ���

Table 1. Physical properties of the solvents used in this study. 10,11 Critical temperature, T c, critical pressure, Pc, critical density, ρρρρc, polarizability, αααα,
dipole moment, µµµµ, and quadrupole moment, Q

Solvents Tc(
oC) Pc(bar) ρc(g/cm3) α(cm3·1025) µ(D) Q(erg1/2cm5/2×1026) Proton(acceptor/donor)

CO2  31.0 73.8 0.468 26.5 0.0 −4.3− −
Ethylene  9.2 50.4 0.266 42.3 0.0 1.5 −
Propane  96.7 42.5 0.217 62.9 0.08 1.2 −
Propylene  91.9 46.2 0.233 62.6 0.37 2.5 Weak acceptor
Butane 152.1 38.0 0.228 81.4 0.0 − −
1-Butene 146.4 39.7 0.234 82.4 0.34 2.5 Weak acceptor
DME 126.8 53.0 0.258 52.2 1.3 − Strong acceptor
CHClF2  96.2 49.7 0.525 44.4 1.48 − Strong acceptor

DME: Dimethyl ether, CHClF2: Chlorodifloromethane

Fig. 2. Phase behavior of binary system for poly(propyl acrylate) in super-
critical carbon dioxide, ethylene, propane, propylene, butane, 1-
butene, and dimethyl ether.
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¼��, # [� .Z[^��� ÍHC ¸~¬¾ . Poly(propyl

methacrylate)-Ã�Ä[� poly(propyl methacrylate)-6²[] m
� é

� �[ ´� .Z[^��� ÍHC W¼��, �¡« s 400-600 bar

}#,  #] �� ���¼ . uQ� poly(propyl methacrylate)-6²

[� poly(propyl methacrylate)-Ã�Ä[W  > �" ̧ ~���, u #

\� ��õ� Table 1� ¸~¹ �Q0RS1 5�� ,_ ���´	


� ��5(Ã�Ä: 62.9, 6²: 81.4),  #� ,_ ¸~  æ.#L

}T7 . Poly(propyl methacrylate)-Ã��Â[� poly(propyl methacrylate)-1-

6Å[� �¡# s 250 bar��C �� ��� ¢l�� KL !©�

ÍH�� ���C � � � . Poly(propyl methacrylate)-Ã��Â[�

�� 40-136oC òF�M �¡ s 525 bar(ß� poly(propyl methacrylate)-

1-6Å[� �� 40-160oCòF�M �¡ s 275 bar(ß�M .NO

ÍH# ¸~���, # �[ ´� .-�Z[^��� ��¤ÏC W¼

 . ^f1 ��[� �"[] M� m
� é� ��� ´	
, �#

� �"[� �« �¡C ¸~#C � � � .

Poly(propyl methacrylate)-CHClF2[, .NO ÍH« 60-165oCòF

�M �¡# 300 bar�M6ì æk� ¢l�C � � ���, #� ��

� ´	
� 1.48 D� � �C �&� ���� �« �¡, .NO Í

HC ¸~¬¾ . ·� poly(propyl methacrylate)-CHClF2[� ���

¢l�� KL �¡# ¢l��� �Z[^���¤Ï ÍHC W¼ .

Poly(propyl methacrylate)� ÆÇ�ÈÉ, ³:�« ��� 134oC�M

80oC� ¢l�� KL �¡# 170 bar�M 37 bar� ¢l�¼��, #

[� �Z[^��� ÍHC ¸~¬¾ .

3-3. Poly(propyl acrylate)-CO2-�������� ���

Fig. 4� Table 4� YZ[ ^f1 CO2 8 ÆÇÁ�ÈÉ ¬�M poly

(propyl acrylate)� �� #5� 8 $5�[, .NO �T� ÍHC

Õ3 F_ J¨C �a�¼ . Poly(propyl acrylate)-CO2-5 wt.% ÆÇ

Á�ÈÉ[, ���« �� 60-154oCòF�M �¡# MM� ���

� .Z[^��� ÍHC ¸~¬¾ . #5� poly(propyl acrylate)-

CO2, ³:�� m_poly(propyl acrylate)-CO2-5wt.% ÆÇÁ�ÈÉ[

, .NO �¡# �" ¸~���, �� 100oCC 3%�� W� s

200 bar�� �" ¸~� . Poly(propyl acrylate)-CO2, ³:�� �^

f 15 wt.% ÆÇÁ�ÈÉ] ��� é� �¡# 1,000 bar#�� æk

� �Ú&��, �� 40-150oCòF¬�M, .NO« �Z[^���

NOC ¸~¬¾ . Poly(propyl acrylate)-CO2-50 wt.% ÆÇÁ�ÈÉ[

� �� 40-145oC� �¡ 150-430 bar òF�M ��� ÍH# ̧ ~�

��, ��� ¢là�� �¡« æk� �Ú& . Poly(propyl acrylate)-

CO2-50 wt.% ÆÇÁ�ÈÉ[, .NO« �Z[^��� ÍHC W¼

 . # [�M ÆÇÁ�ÈÉ] ��Ö'��M .NO �¡# >? �

Table 2. Experimental cloud-point data for the poly(propyl acrylate)-
solvents system measured in this study

T (oC) P (bar)

5.1 wt% PPA+94.9 wt% CO2
188.7
190.1
193.1
197.1
101.0
110.5
130.5
150.8
175.3

5.0 wt% PPA+95.0 wt% C2H4

110.2
130.2
149.4
171.5

4.8 wt% PPA+95.2 wt% Propane
192.3
100.7
109.1
119.7
129.7
149.8
170.0

4.8 wt% PPA+95.2 wt% Propylene
131.6
150.6
170.5
191.2
111.2
131.4
150.8

5.2 wt% PPA+94.8 wt% Butane
196.5
197.1
198.7
100.9
104.6
112.1
131.4
151.7

5.4 wt% PPA+94.6 wt% 1-Butene
122.7
131.8
140.1
155.3
170.6
190.3
110.7
123.0
150.2

5.1 wt% PPA+94.9 wt% DME
182.5
190.4
108.5
110.6
130.3

2070.71
1932.81
1794.81
1656.91
1556.91
1474.51
1332.11
1263.81
1215.51

1401.01
1285.21
1232.11
1183.11

1881.01
1401.71
1183.41
1010.31
877.2
701.7
625.5

452.1
399.3
378.3
371.1
374.1
384.5
394.8

2208.61
1919.01
1587.91
1331.41
1072.81
857.9
567.2
413.1

251.4
207.9
172.8
131.0
132.8
139.0
155.2
172.8
187.9

 
148.6
161.0
110.7
114.8
157.9

Fig. 3. Phase behavior of binary system for poly(propyl methacrylate)
in supercritical propane, propylene, butane, 1-butene, chlorodi-
floromethane(CHClF2) and dimethyl ether.
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Ú& . ÆÇÁ�ÈÉ, �^f £�] 
s��, ÆÇÁ�ÈÉ� �­

5# +
�2 i0¡# � ^f�M �­Ö �\6�(free volume)�

¢l�3 op#�, ·� ÆÇÁ�ÈÉ� k�_, �« Î£(�  A

� )�^f�M ��5# � ��#3� � .

3-4. Poly(propyl acrylate)� Poly(propyl methacrylate)� ����

�� ��� � 

Fig. 5� YZ[ ^f1 Ã�Ä¬�M poly(propyl acrylate)� poly(propyl

methacrylate)�, .NO J¨C M� m
�¼ . Poly(proyl acrylate)-

Ã�Ä ³:�« s 90-170oCòF�M �¡« s 1,880 bar #��M

¸~���, poly(propyl methacrylate)-Ã�Ä[� 186oC#��M, �

¡« 2,390 bar#��M ¸~� . Poly(propyl acrylate)-Ã�Ä� poly

(propyl methacrylate)-Ã�Ä[, .NOC M� m
� é� �� s

120oC�M s 100 bar��  #] W¼�§, poly(propyl acrylate)-Ã�

Ä[� > �" ¸~� . u #\� � �����, ��õ(poly

(propyl acrylate): Mw=140,000, poly(propyl methacrylate): Mw=250,000),

æk�  #� �&©, � �� ´� �55�C �&� ��¸ poly

(propyl acrylate) ��# > � �55�C �&� �3 op1 ���

}T7 [18].

Fig. 6« YZ[ Ã�Ä *« Ã��ÂC ��� poly(propyl acrylate)

�, #5� .NOC M� m
�¼ . Poly(propyl acrylate)-Ã�Ä�

poly(propyl acrylate)-Ã��Â[, ��� NO« poly(propyl acrylate)-

Ã�Ä ³:�� �� .NO J¨« F�M 3Þ�¼��, poly(propyl

acrylate)-Ã��Â[� �� 30-150oCòF�M �¡« s 400 bar¬+

�M N, áÄß, ̧ ~� . � [, .NOC m
�� �� s 100oC

�M �¡ s 1,000 bar �� #] W¼��, #� YZ[ ^f1 Ã�

Fig. 4. Effect of dimethyl ether as a cosolvent for 5 wt% poly(propyl acry-
late) in supercritical CO2.

Table 4. Experimental cloud-point data for the poly(propyl acrylate)-CO2-
dimethyl ether (DME) system measured in this study

T(oC) P(bar)

 5.3 wt% PPA+5.0 wt% DME
161.2
171.8
182.9
195.3
112.3
131.9
154.0

5.1 wt% PPA+15.0 wt% DME
140.4
 56.1
 72.0
 91.0
108.7
131.5
151.9

5.1 wt% PPA+50.0 wt% DME
140.2
160.9
179.6
101.6
120.9
144.9

1567.21
1479.31
1443.11
1329.31
1239.01
1224.31
1186.21

756.9
776.6
799.3
823.1
847.6
879.0
898.3

152.4
224.1
272.8
331.7
381.7
430.0

Table 3. Experimental cloud-point data for the poly(propyl methacrylate)-
solvents system measured in this study.

T (oC) P (bar)

4.8 wt% PPMA+95.2 wt% Propane
95.0
100.1
108.3
120.1
139.7
160.8
186.1

4.9 wt% PPMA+95.1 wt% Propylene
39.1
55.4
70.9
91.1
112.1
136.0

5.1 wt% PPMA+94.9 wt% Butane
88.6
89.6
92.8
96.0
100.6
104.8
112.2
131.3
150.6

5.0 wt% PPMA+95.0 wt% 1-Butene
42.0
60.3
81.2
100.0
121.4
140.3
158.5

4.8 wt% PPMA+95.2 wt% CHClF2
60.6
79.5
100.7
120.0
141.2
163.9

5.0 wt% PPMA+95.0 wt% DME
80.3
92.2
112.6
133.9

2390.00
1783.80
1436.90
1134.80
900.0
739.0
625.9

0573.10
0517.59
0485.86
0470.35
0463.79
0465.17

2108.60
1763.80
1341.00
1125.90
929.3
794.8
667.2
481.0
412.4

313.8
273.2
211.7
208.6
213.4
224.5
237.9

054.1
104.5
157.6
209.3
255.5
308.6

036.6
063.5 
117.9
170.0



708 �������

���� �40� �6� 2002� 12�

Ä� Ã��ÂC M� m
�� Ã�Ä« m�51 �� Ã��Â« �

5���M, ��� �5��1 poly(propyl acrylate)� �5^f1 Ã

��Â� �­5� i0¡# �Ú �¡# æk� �" ¸~���, ·

� � ^f� ��5  #� N, Û�¸, ���´	
, æk�  #

� ,_ ¸~  æ.#L }T7 .

4. � �

YZ[ ^f CO2, �ÁÂ, Ã�Ä, 6², Ã��Â, 1-6Å, ÆÇÁ�

ÈÉ 8 CHClF2¬�M poly(propyl acrylate)� poly(propyl methacrylate)

^��, #5� 8 $5�[ �� .NOC J¨�¼ . YZ[ ^f

)� poly(propyl acrylate) *« poly(propyl methacrylate) �, .NO

Ì� òF� �� 186oC #�� �¡ 2,400 bar#��M J¨# �a

b¾ .

Poly(propyl acrylate)-CO2, poly(propyl acrylate)-�ÁÂ, poly(propyl

acrylate)-Ã�Ä, poly(propyl acrylate)-Ã��Â[ 8 poly(propyl acrylate)-

CHClF2[� �� 23-186oC�M ^_b¾��, poly(propyl methacrylate)

-CO2 ³:�« �¡ 2,900 bar 8 �� 240oC ¬�M ^_b& �Ò .

poly(propyl methacrylate)-Ã�Ä, poly(propyl methacrylate)-6², poly

(propyl methacrylate)-Ã��Â, poly(propyl methacrylate)-6Å, poly

(propyl methacrylate)-CHClF2 8 poly(propyl methacrylate)-ÆÇÁ�È

É[� s 2,390 bar#��M �� ^_b¾��, #o ��òF� 40-

186oC }#¼ . ·� #5� poly(propyl acrylate)-CO2� poly(propyl

acrylate)-ÆÇÁ�ÈÉ[, .NO }#� ÆÇÁ�ÈÉ] �^f� }

^�2 5, 15 8 50 wt% ���2 .NO NOC .Z[^��� ¤Ï�

M �Z[^��� ¤Ï�� í0] ¸~¬¾ . Poly(propyl acrylate)-

Ã�Ä� poly(propyl methacrylate)-Ã�Ä[, .NOC M� m
�

é� poly(propyl acrylate)-Ã�Ä[� s� �" ¸~���, poly(propyl

acrylate)-Ã�Ä� poly(propyl acrylate)-Ã��Â[� ��� NOC M

� m
�2 ¸~¬¾ .

� 
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Fig. 6. Comparison of phase behavior for binary system of poly(propyl
acrylate) in supercritical propane and propylene.

Fig. 5. Comparison of phase behavior for binary 5 wt% poly(propyl acry-
late)-propane and 5wt% poly(propyl methacrylate)-propane systems.


