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Abstract − The binary carbon dioxide-hexanoic acid and carbon dioxide-octanoic acid systems were studied to obtain phase

behavior data under high pressure. Pressure-composition isotherms are obtained for the carbon dioxide -hexanoic acid and car-

bon dioxide-octanoic acid systems at temperatures of 35, 55, 75 and 100oC and for pressure range from 23 to 240 bar. The crit-

ical properties of carbon dioxide-hexanoic acid and carbon dioxide-octanoic acid systems are determined to near the critical

point of pure carbon dioxide. These carbon dioxide-polar acid binary systems have continuous critical mixture curves that

exhibit maximums in pressure at temperatures between the critical temperatures of carbon dioxide and hexanoic acid or

octanoic acid. The experimental data obtained in this study are modeled using the statistical associating fluid theory(SAFT)

equation of state. The experimental data are good correlated by using SAFT equation of state with two adjustable parameters

for the carbon dioxide-hexanoic acid and carbon dioxide-octanoic acid systems.
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e4, % & �k²³0 '� ¤" �ziU �´� ��  (:N-

© n_` ,-��  �
� µ='� ¡¢¶·h� ¸: ¹1!"

#$[4]. JK 23� <�� 23H ºQ© MQ©� �k a »¼

`� W, ½� �� �½� 
�* ¾6 ¿À� Á{��QR "{�

��6®�  Â?0 ÃÄ �´Å � #$. l� +,- ./;� �

u?Æ¬0 ¹1'� �.� ,-Ç<* È6 ¿À� É� ÊË� `

g� VW'�� 1�'" 8U?], 8«],  �i NE] ¿À� Y

; °� �1�$.

Ì ���� ¹1§ �k� 8Íi Îq Ï�j ÐÑÒ0 *c hex-

anoic acid© octanoic acid ̀ g;�, "{'�� �u?Æ¬-hexanoic

acid© �u?Æ¬-octanoic acid-� �](-� ��  �
��R0

Ó6 �� ¡¢'ª$. \Ç�� �u?Æ¬-hexanoic acid© �u?Æ

¬-octanoic acid-� {¥-H]�-� Ç< 35, 55, 75 %:" 100
oC�� ¡¢'ªe4, �¿ {¥q 23-240 barÔ��$. Ì ����

¡¢� µo0 SAFT  �s� ÐÕÖ'ªe4, Ì ÐÕq Ç<� «

×U 	�ØR � �0 ÙÚ'" #$. ÐÕÖ'
 µ=§ � 	�Ø

R0 �1'
 �u?Æ¬-hexanoic acid© �u?Æ¬-octanoic acid-

� �� n_` ,-Û�� �ÜºÝ$. SAFT  �¶=s�� -u§

-u^© ¡¢� �� ¡¢^0 �; 8Í'
 ÉÞ@ie; �p'

"j �$.

2. � �

2-1. ��

Ì ��� ¹1§ hexanoic acid(¼< 98.5%� )o octanoic acid

(¼< 98.5%� ) ��q Junsei Chemical¹� Et� Aßà� G

�  =E¾� %�; ¹1'ªe4, l� ¡¢� ¹1§ 1áU �

u?Æ¬� �¬ 99.8%�  ¼<;� �]u¬(Y)�� Aßà� %

�; ¹1'ª$.

 

2-2. ���� � �	

Ì ��� ¹1§ "{  23 ¡¢â^� �'
 ãäK �å'"

j �$. G j5� �æq ç� �è§ éÀ[5]� êH'ë ì�$.

 Ç,  {�� 250oC© 2,000 bar®�� Ç<, {¥Ô���  �


¡¢� Å � #� *ÂQP íæH0 �1� =�3 â^0 ¹1'

ªe4, ¡¢â^<� Fig. 1o î$. Fig. 1�� ï� ì© î� ðÁ

n_`� {¥� �='6 �� {¥���(Heise gauge, Dresser In-

dustries, Model CM-124914)� ñ1ò�* ó0.3 bar Ô� º�4, ¡

ôGºQ� Põö� �� {÷!Ic {¥� �='� â^�$. {

¥�y6(High Pressure Equipment Co., Model 37-5.75-60)� `�

�� {¥� �y�ø4, �y§ {¥q {¥���� �� �=§$.

A6ùÇH� Ç<0 �='� .��ø6 �� 30 mm� .:ú.

0 ûI ühIý$. PID type� Ç<H�6(Han Young Co., Model

DX9)0 �^'
 A6ùÇH� Ç<0 H�Å � #<þ 'ª$. �

¿ ùÇH º� Ç<� ó0.3oC º; H�!Ý$. View cellâ^� ÿ

gq "�<0 �� òõ���ÒU õ�U�õ _� Nitronic 50®

(Armco Specialty Steels Corp.)e;�, ¹1*f QP(working volume)

� � 28 cm3�$. �(cell)� ço ��� Põöo ¹	�I .:(Gen-

eral Ruby and Sapphire Corp.)0 �^'ª$. l� � º� n_`�

.W� �6 �� O-ringo 	à
 Ö(backup ring)� �^�$. íæ

H� Ç<�=q ��� 
�ØR(YOKOGAWA, Model 7563, accu-

racy ó0.005%)� ��ÁùÇ<-(platinum resistance thermal: Thermo

metrics Corp., Class A)0 �µ'
 �='ª$. �¿ ��ÁùÇ<

-� íæH� É� � ��w � #� è�� Q�'ª$.

ÃÄºQ0 �´Å � #� Q(� �]q Borescope, C-Mount Adap-

tor %:" 8�ò Ð�R; !I #$. íæH ºQ�� �I�� n

_`� � � ¹	�I .:; �'
 MQ� �^!I #� bore-

scope(Olympus Corp., Model R100-038-000-50)� �� �´!��,

�© �µ§ C-Mount Adaptor(WATEC Co., Model WAT-202B)0

¹1'
 8�ò Ð�R(Samsung, Model SPM-14HC)0 �'
 .

/� � � � � #$. �¿ �µ§ Fiberoptic ���q "><

Hæ6(Olympus Optical Co., Model ILK-5)© íæH º� ío �

� borescope� ��'6 �� �µ!I #� x�$. íæH º� 1

mq � MQ� jp� �� ºQ� jp ��0 �Ã�� Úe;�

n_� �±I�� '4, �¿ i�� Ç<© {¥��  23� <�

��$.

"Ç a "{�� íæH º� 1á (� �q �'� ¤� ~v`

g(u¬ \)� �ÿÚe; »CD� `gh� E�'6 �'
 g¬

;� 
� � purge�$. ü� ¡¢�� �'� 1á* � !�, %

1á;� � º0 3-4! =< purge� $" �k`g� � 0.3 g(ñ

1ò�:ó0.002 g)� Á#� �='
 íæH º� ûq � â^� �

Q0 setting�$. �=§ 1á0 Y½'6 �� �~1á(�u?Æ¬)

$%(¡ôG ¹�& 40 l)� �'R0 �µ'", Ì ¡¢� �� EÎ

§ H%ü� "{16(� 50 cc)0 �~ 1á$%� �'R� �µ'


 EÎ§ "{$%� 1á("{16)0 ²³� � ()� $" íæ

H º� � 5-7 g(ñ1ò�:ó0.002 g)� Y½�$. íæH� Y½�

� $� Á#� ()'
 % ��0 íæH º� hIã 1á� ¯e

; �ÜºÝ$. % � â^0 *�K setting�ø" '��  (1-phase)

� <��ø6 �'
 ,�� {¥� �='� �" Ç<0 i��

Ç<®� -+ |*�ø�� íæH º� magnetic bar0 ��K �

Ã
 Ì$. ü� Ì ���� �d§ .6u� 1á� ��K 1�!

I �b'� magnetic bar* �Ã
�� i�� {¥®� ,- '�

�  e; ü.$. '��  � <�'ª$� .6u-É-1á-� n

_`� Ç<© {¥� %�; �"  23� <���$. �¿  23

� <�'� �ãq iI< 30( � � ¬D§$. ü�  23� <

�'ª$� ,�� Ç<�� 6Ù�(bubble point)o �/�(dew point)

� <�Å ¿®� ��K {¥� ºô$. íæH º� � �� 6Ù

�q 6Ù* 0" y6� ¼ãe; =�!4, �/�q �/� 0"

1K� ¼ãe; =�§$. 6Ù�o �/�� Óq �, $� {¥�

*'� '��  e; $� 2�Ç$. �¿ n_`� �� ]g a

`]Â?� ¾e3; ~� ¡¢q �'� Ç<�� -+ *f'$.

�¿ '�� �� Ó�� �¬� 3! � � ~� ¡¢'
 24�

'ª$. l� 6Ù� a �/��� n_` ,-� 5Þe; Ä�Å

�þ ºQ� `g� ò6�7e; Â?'
 *� � � � � #$.

,-5Þ *®��� 6Ù�o �/�� �=Å ¿ 23HºQ� ¯
Fig. 1. Schematic diagram of the experimental apparatus used in the

this study.
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�
���� +8�Ð¯e; 9ô  �; �Ü�4, 6Ù� ,-5Þ º

��� 9ô  �* �; ,�*� H%ü� �VÐ¯� üh", �/

� ,-5Þ º��� 9ô  �* �/Ð¯e; �­; º-:� ;

� #", �VÐ¯o �/Ð¯� �Üº� % �h� �Ü�� ,-

5Þ,� <�'
 Y4, % � ,-�� N9 23H &=Q(��

�>î� 9ô Q(� �Ü?$* @j6 ¹��� � � �Ü��

� % �� ,-���" =�'ª$.

3. ����

Ì ¡¢q "{'�� .6uU hexanoic acid© octanoic acid0

ÙÚ'� �u?Æ¬©�  �
 jk0 Ó6 �� ¡¢� �d'ª

$.  �
 ¡¢â^� ��q  23 �=� �k²³ ¾� �zi

�´� ��  (: N-�� µ=Å � #$. Ì ¡¢â^� j/

EÎ§ â^;� â^� =�<� �Ø �è§ ïÀ[5]� �þ'ªe

4, �¬� 3! �  ¡¢� �d'
 % 24�� ¡¢��R; �

='ªe4, ¡¢��R� �� {¥� ÿ�]q ó0.3 bar ò�Ô�

ª$.

3-1. 
��
�� Hexanoic Acid�� ���

�u?Æ¬-hexanoic acid-� Ç< 35, 55, 75 a 100oC�� {¥

25-205 barÔ�®� ¡¢� �d'ªe4, �� �A§ jk� Table 1

o Fig. 2� �ÜºÝ$. Fig. 2�� ï� ì© î� {¥-H]�- Û

��� B Q(q ./(fluid) 5Þ�" �­ Q(q 6/© m/

(vapor+liquid)* A�'� 5Þ�4, l� Ç<* |*Ú� �� n

_` ,-�< |*Ú� ; � #", �={¥�� Ç<* |*Ú�

�� hexanoic acid� 1�<* |*'� xe; �Ü?$. l� Á

{(20-30 bar) a ,-{¥(73.8 bar)�0��< C=ie; ¡¢jk

0 Ó� � #Ýe4, �u?Æ¬ ,-Ç<(31.1oC) �0��< ¡¢

� �d'ª$. Fig. 2�� z Ç<� n_` ,-� µ=q ¡¢��

R� �� %-c {¥-H] Û� �� ºD� �'
 <W'ªe4,

µ=§ n_` ,-�� �� z H]q %­[ �� n_` ,-

{¥� H]� µ='ª$. ��� z Ç<�� n_` ,-{¥q

35oC�� � 78.1 bar(H]:� 0.006), 55oC�� � 114.9 bar(H]:�

0.039), 75oC�� � 157.8 bar(H]:� 0.046) %:" 100oC�� �

204.1 bar(H]:� 0.056)�Ýe4, �� �A§ jk� Fig. 2© 4�

�ÜºÝ$. Fig. 4�� �ÜE xo î� F�� �(solid circles)q

¼�� �u?Æ¬© hexanoic acid� ,-�[6]�4, ¡�e; %q

�q �u?Æ¬© hexanoic acid� |6{Û��$. �u?Æ¬� |

6{q ÀG[7]� #� jk0 �1'ªe4, hexanioc acid� |6{

Û�q Pro-II simulator jkH� �� hexanoic](� 	�ØR0

�1'
 modified |6{s[8]� �½'
 Óq µo0 �ÜºÝ$.

3-2. 
��
�-Octanoic Acid�� ���

�u?Æ¬© octanoic acid-� Ç< 35, 55, 75 a 100oC�� {

¥ 23-240 barÔ�®� ¡¢� �d'ªe4, �� �A§ jk� Table 2

© Fig. 3� �ÜºÝ$. Fig. 3�� ï� ì© î� Ç<* |*Ú�

�� n_` ,-�q � 50 bar� ��0 ï��� |*Ú� ; �

#", �={¥�� Ç<* |*Ú� �� �u?Æ¬� 1�<� Ë

¬'� xe; �Ü?$. z Ç<�� n_` ,-�q 35oC�� �

79.7 bar(H]:� 0.006), 55oC�� � 136.7 bar(H]:� 0.041), 75oC

�� � 185.4 bar(H]:� 0.058) %:" 100oC�� � 239.0 bar

Table 1. Pressure-composition data for the carbon dioxide-hexanoic acid
system obtained in this study. BP is a bubble point and DP is a
dew point

Temp.=35.0oC Temp.=55.0oC

Mole fraction 
hexanoic acid

Pressure
(bar)

Transition
Mole fraction 
hexanoic acid

Pressure
(bar)

Transition

0.751 25.3 BP 0.751 32.7 BP
0.618 37.2 BP 0.618 48.2 BP
0.493  47.5 BP 0.493  68.9 BP
0.386 58.9 BP 0.386 80.3 BP
0.279 66.2 BP 0.279 96.3 BP
0.223 69.1 BP 0.223 100.3 BP
0.173 71.2 BP 0.173 105.8 BP
0.137 73.7 BP 0.137 109.9 BP
0.101 73.8 BP 0.101 112.8 BP
0.093 74.2 BP 0.093 112.5 BP
0.077 74.9 BP 0.077 113.4 BP
0.076 75.1 BP 0.076 113.7 BP
0.058 75.1 BP 0.058 113.9 BP
0.055 75.8 BP 0.055 113.1 BP
0.054 76.3 BP 0.054 114.1 BP
0.039 75.3 BP 0.039 114.9 CP
0.023 78.0 BP 0.023 113.0 DP
0.012 79.1 BP 0.012 111.1 DP
0.006 78.1 CP 0.006 106.8 DP
0.003 78.0 DP 0.003 101.0 DP

Temp.=75.0oC Temp.=100.0oC

0.751 40.5 BP 0.751 51.5 BP
0.618 61.2 BP 0.618 77.9 BP
0.493 80.5 BP 0.493 101.1 BP
0.386 104.7 BP 0.386 134.7 BP
0.279 129.1 BP 0.279 167.1 BP
0.223 135.8 BP 0.223 178.2 BP
0.173 145.1 BP 0.173 186.1 BP
0.137 150.2 BP 0.137 193.7 BP
0.101 152.0 BP 0.101 199.3 BP
0.093 152.3 BP 0.093 200.9 BP
0.077 154.0 BP 0.077 203.2 BP
0.076 154.4 BP 0.076 - 
0.058 158.7 BP 0.058 204.8 BP
0.055 - 0.055 - 
0.054 157.0 BP 0.054 203.3 DP
0.039 158.6 DP 0.039 198.6 DP
0.023 148.9 DP 0.023 188.5 DP
0.012 138.2 DP 0.012 150.1 DP
0.006 122.5 DP 0.006 106.8 DP
0.003 - 0.003 101.0 DP

Fig. 2. Experimental isotherms for the carbon dioxide-hexanoic acid
system obtained in this study at 35.0, 55.0, 75.0 and 100.0oC.
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� 571
(H]:� 0.065)�Ýe4, �� �A§ jk� Fig. 3o 5� �ÜºÝ

$. Fig. 5�� ï� ì© î� ¡�q �u?Æ¬[7]© octanoic acid

� |6{Û��4, octanoic acid� |6{Û�q ç� Óq hexanoic

acid |6{jk© 
�� ¶·e; Ó� � #Ý$.

�u?Æ¬-hexanoic acid© �u?Æ¬-octanoic acid-0 �; 8

Í'� n_` ,-�q 35oC�� � 1.6 bar, 55oC�� � 21.8 bar,

75oC�� � 27.6 bar a 100oC�� � 36.1 bar� ��; �Ü?$.

��� ��� Ç<� �I ��< #�ü (j)o ,-Ç<© ,

-{¥� �I n_` ,-����" yz§$. %:" Èq Ç<�

�� n_` ,-{¥� iq ��0 ï��, Ç<* |*Å�þ n

_` ,-{¥q �� J ��0 ïª$.

4. 	
�

��� Huango Radosz� statistical associating fluid theory(SAFT)

Table 2. Pressure-composition data for the carbon dioxide-octanoic acid
system obtained in this study. BP is a bubble point and DP is a
dew point

Temp.=35.0oC Temp.=55.0oC

Mole fraction 
octanoic acid

Pressure
(bar)

Transition
Mole fraction 
octanoic acid

Pressure
(bar)

Transition

0.759 23.3 BP 0.759 29.5 BP
0.641 34.1 BP 0.641 43.6 BP
0.495 47.2 BP 0.495 63.7 BP
0.361 62.2 BP 0.361 86.0 BP
0.237 73.0 BP 0.237 107.9 BP
0.191 75.5 BP 0.191 115.9 BP
0.141 75.8 BP 0.141 125.1 BP
0.135 76.8 BP 0.135 125.6 BP
0.113 77.9 BP 0.113 128.7 BP
0.085 77.5 BP 0.085 134.7 BP
0.071 78.0 BP 0.071 135.9 BP
0.058 78.0 BP 0.058 136.8 BP
0.041 78.0 BP 0.041 136.7 CP
0.035 78.9 BP 0.035 133.6 DP
0.029 77.7 BP 0.029 132.0 DP
0.025 78.4 BP 0.025 - 
0.020 78.4 BP 0.020 129.7 DP
0.014 78.4 BP 0.014 126.5 DP
0.006 79.7 CP 0.006 118.4 DP
0.002 77.2 DP 0.002 108.5 DP
0.001 76.7 DP 

Temp.=75.0oC Temp.=100.0oC

0.759 37.4 BP 0.759 45.2 BP 
0.641 54.4 BP 0.641 66.1 BP
0.495 80.1 BP 0.495 100.6 BP
0.361 112.0 BP 0.361 142.7 BP
0.237 147.3 BP 0.237 189.7 BP
0.191 158.2 BP 0.191 203.3 BP
0.141 171.9 BP 0.141 219.5 BP
0.135 173.2 BP 0.135 219.6 BP
0.113 175.7 BP 0.113 225.9 BP
0.085 179.2 BP 0.085 237.7 BP
0.071 182.9 BP 0.071 237.9 BP
0.058 185.4 CP 0.058 240.1 DP 
0.041 181.8 DP 0.041 - 
0.035 180.7 DP 0.035 235.4 DP
0.029 175.9 DP 0.029 230.5 DP
0.014 167.8 DP 0.014 197.5 DP 
0.006 150.9 DP 0.006 166.6 DP 
0.002 122.3 DP 0.002 - 

Fig. 3. Pressure-composition isotherms for the carbon dioxide-octanoic
acid system obtained in this study at 35.0, 55.0, 75.0 and 100.0oC.

Fig. 4. Pressure-temperature diagram for the carbon dioxide-hexanoic
acid system. The solid line and the solid circles represent the
vapor-liquid lines and the critical point for pure carbon dioxide
and hexanoic acid. The open circles are critical points deter-
mined from isotherms measured in this study. The dash lines
represent calculation obtained using SAFT, with kij equal to
0.027 and ηηηηij equal to 0.036.

Fig. 5. Pressure-temperature diagram for the carbon dioxide-octanoic
acid system. The solid line and the solid circles represent the
vapor-liquid lines and the critical point for pure carbon dioxide
and octanoic acid. The open circles are critical points deter-
mined from isotherms measured in this study. The dash lines
represent calculation obtained using SAFT, with kij equal to
0.032 and ηηηηij equal to 0.024.
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 �¶=s� �è'ª$[9, 10]. � ¶=sq ÉÞ@i K
��� 6

+; �  �¶=s�4, (j�6, !_��� a 24â(mean-field)

U¥���0 -u'� ùh; �]!I #$. !_o ¹/(chain)�

�6ùq Wertheim[11-14]� !_'� ./ ��� 6+0 �" #

", �¬µ_'� �u?Æ¬-L��-� ÐÕ;� i1Å � #$.

SAFT� #I�, (j� 5%ðÒ(segment)� A.µ_ ":;� è

�§$.

�-i !_ ./��(SAFT)�� (jhq A. µ_§ ¹/� 5

%ðÒ0M N¹Å � #��, 5%ðÒhq µ_] n_`� 3]Å

� #� ¹�Ò(site)h� ÙÚÅ � #$. SAFT� 67 ¶=s� K


��î� 24â U¥ù� ¹1'4, �xq Y¹/(main chain) º

� �/(hard) 5%ðÒh� µ_<(connectivity)0 -uÅ � #�

ùo % j/ l� $I 5%ðÒã� ¹�Ò© ¹�Òã� ". U

¥� ���0 -uÅ � #� ùe; �]!I #$. �h  ZÎ1

q Helmholtz j. ���� (Ù; �Üº��, �x� SAFT  �

¶=se; üh � #Ý$. � ¶·�� �  6/� 67  �© �

A� #� O}(residual) Helmholtz j. ���� s (1)o î� Y

Ic$.

ares=(ahs+achain+aassoc)+adisp (1)


6� ares� 5%ðÒ-5%ðÒ© �/�(hard-sphere)� ~�¥[15]

�", achainq 5%ðÒã� µ_¥(P, 5%ðÒã� A. µ_)�4,

q 5%ðÒã� 24â U¥[19, 20]� -uÅ � #"� �Ø�$.

�-i !_ ./ ��e;Q n_` º� ¹/ (jã� �¬ µ_

� �� =�� -u� *f'$. °q  �¶=shq �¬ µ_�

ÙÚ'� -� �� 
� *� 3se; ��� �R'
 S$. �¬

µ_q 3*� ¶·(?@i ��, .¹-?@i ��, `:i ��) e;

�h ¶=s� �æÅ � #$[21-23]. ��� n_` º� �¬ µ

_� ÙÚ'
 -u'<þ "C§  � ¶=sh & '�* SAFT  

�s�$. SAFT  �¶=s� �� z ùh� �@iU 3�� ��

j5� 6åq Huang \� �� ��!Ý$[9]. JK �  �sq

n_` º�� (jhã� �¬µ_ a complexing� �� -u�

*f'$. -u'6 �� CD� SAFT  �¶=s� 5*� ¼](

	�ØR0 ¹1'ª$. % & 3�� ¼]( Uj� (j� 5%ðÒ

�: mo 5%ðÒ* Ç<� T�� QP: v00 a � 5%ðÒã� Ç

<� T�� U¥���: u0/k;� ¼](� SAFT0 N¹'��� U

('�ü, �xh� ".� U¥� �Üº�� V�$. ��� 2��

W;� ¼]( Uj(εAB/k, κAB)0 <½'" #��, �h Ujhq �

¬ µ_� -u'�� CD� Ujh�$.

Ì ��� #I� 1áU �u?Æ¬� ¼]( 	�ØR� �q j

/ µ_� '� ¤6 ¿À� 3�� ¼]( 	�ØRü� *�� !

�ü, .6u-U hexanoic acid© octanoic acid� �� 	�ØR�

�¬µ_� ÙÚ'3; 5�� 	�ØR0 CD; �$. �h� ��

	�ØR�� µ=q |6{ a m/>< jk� �� -u!I �

�� Ì ���� ¹1§ ¼]( 	�ØR� �q ÀG[9]� #� x

� %�; ¹1'ª$. ��� ¹1§ �u?Æ¬, hexanoic acid a

octanoic acid� �� 	�ØR� Table 1� �ÜºÝ$. n_`� �

� SAFT  �s� n_ XY� i1'ª$. (1) Ç< ��]U ,�

� 5%ðÒ QP: v0, (2) Ç<� ��'� � 5%ðÒã� U¥ �

��: u, (3) n_`� �� 24 5%ðÒ �: m�$.

IZ 5%ðÒ� QP� �� n_ XYq

v0=ΣiΣj
xixjmimjvij

0 ä, (2)

xi� ]( i� [(\�$. 5%ðÒã� U¥ ���� �� n_ X

Yq s (3)�$.

ä, (3)


6�, kij� � `g� ]q n_`� 	�ØR�$. µL, n_`�

�� 24 5%ðÒ �6� n_ XYq s (4); �ÜE$.

ä, (4)

s (3)o (4)� IZ n_`� 	�ØR kij© ηij� ÙÚ'" #�

� �h� i�K H�'
 ¡¢jk� �^�^) �$. Ì ���

� �ÜE -u� #I� kij© ηij0 �='ª", � 	�ØR(kij,

ηij) Ð� zz� 6Ù�o �/� Û�� �^�ø�� ¹1!Ý$.

��� ¡¢� µo© SAFT  �s� �� -u� _�^© �; 8

Í'
 �Ü`o 
�� ÉÞ@ie; �p'"j �$.

4-1. 
��
�� Octanoic Acid�� �� SAFT� ��

Ì ���� Óq ¡¢jk0 SAFT  �¶=s� �1'
 ÐÕÖ

'ª$. ��� ¬�§ SAFT  �s�� s (3)o (4)� �'� n

_·Y º� n_` 	�ØR kij© ηij0 µ='
) �$. Table 3q

�u?Æ¬© octanoic acid� �� ¼]( 	�ØR(v00, m, u0/k, ε/

k a κ)[9]�$. SAFT  �s� ¼]( 	�ØR0 �½'
 Óq

-u^© ¡¢� �� Óq ¡¢^0 �; 8Í'
 *â � I#:

� Û��� �i�� Ó"j 'ª$. �u?Æ¬© octanoic acid-

� n_` 	�ØR� �i�q kij=0.032© ηij=0.024; µ=!Ý$.

� 	�ØR�q Ç< 75oC�� ¡¢jko -u�� 8Í'
 aq

�^0 ï�� �� � 'ª$. Fig. 6q kij=0.000o ηij=0.000� ¿

© aq �^0 ï�� �(kij=0.032© ηij=0.024)o �; 8Í'


Û�� Â?!� o=� �ÜºÝ$. Fig. 6�� ï� ì© î� kij�

�� |*�ø� n_`� ,-�� |*'", ηij�� |*'� %­

vij
0 1

8
--- vi

01 3⁄
vj

01 3⁄
+[ ]3

=

u
kT
------ 1

v0
-----  xixjmimj

uij

kT
------ vij

0
j∑i∑= uij uiiujj( )1 2⁄ 1 kij–( )=

m i j xixjmij∑∑= mij
1
2
--- mi mj+( ) 1 ηij–( )=

Table 3. Pure component parameters for carbon dioxide, hexanoic
acid and octanoic acid and octanoic acid used with the SAFT
equation[9]

Component v00 m u0/k(K) ε/k(K) 102κ

Carbon dioxide 13.578 1.417 216.08 0 0
Hexanoic acid 12.0 5.482 243.39 4683 0.2352
Octanoic acid 12.0 6.628 240.41 4745 0.2430

mL
mol
---------- 

 

Fig. 6. Comparison of the best fit of SAFT to the carbon dioxide-
octanoic acid system at 75oC.
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CO2-Hexanoic Acid� CO2-Octanoic Acid ����� �� 	
� 573

-

[� &ã �­b� ,�Ë� ; � #$. �i 	�ØR0 �1'


35oC, 55oC a 100oC Ç<��< i1Úe;� -u§ Û�� Fig.

7� �ÜºÝ$. Fig. 7�� ï� ì© î� ¡¢^© -u^* ¯Z

� �^0 ï��� ��� �-� SAFT  �s� �¬µ_� ÙÚ

'�  �¶=s�3; aq �^0 ï,� ; � #$. l� � 	

�ØR�� �1'
 n_` ,-Û�� Fig. 5� �ÜºÝ", � %

cq �3iU type-1� 3�[24]�$. ¡¢^© 8Í� µo aq µ

o0 ÓÝ$. ��� aq µo� L��-L�� ¹�� �¬µ_�

ÙÚ'" #� SAFT  �¶=s� i1� µo�$.

4-2. 
��
�-Hexanoic Acid�� �� SAFT� ��

�u?Æ¬-hexanoic acid-� ¡¢jk0 SAFT  �¶=s� Ð

ÕÖ'ª$. SAFT  �¶=s�� n_` 	�ØR kij© ηij0 µ=

'"j �$. Hexanoic acid� �� ¼]( 	�ØR(v00, m, u0/k,

ε/k a κ)� Table 3� �ÜºÝ$. SAFT  �s� ¼]( 	�ØR

0 �½'
 Óq -u^© ¡¢� �� Óq ¡¢^0 �; 8Í'


 *â � I#:� Û�� ÓÝ$. �u?Æ¬© hexanoic acid-

� n_` 	�ØR �i�q Ç< 75oC�� kij=0.032© ηij=0.024

; µ=!Ý$. �i 	�ØR0 �1'
 35oC, 55oC a 100oC

Ç<�< i1'
 Fig. 8� �ÜºÝ$. Fig. 8�� ¡¢^© -u^

* ¯Z� �^0 ï���, ��� �-� SAFT  �s� �¬µ_

� ÙÚ'�  �¶=s�3; aq �^0 ï,� ; � #$. l�

� 	�ØR� �i�� ¹1'
 �u?Æ¬© octanoic acid� ¼

]( ,-�¹�� n_` ,-Û�� {¥-Ç<�-; Fig. 4� �Ü

ºÝ$. Fig. 4�� ï� ì© î� n_` ,-Û� Bbq ./5

Þ�", �­bq 6/© m/* A�'� 5Þ�", % µo -u^

© ¡¢^©� aq �^0 ïªe4, ��� Fig. 4� �3iU type-

1� 3��$[24]. JK ÁÇ��� -u^© ¡¢µo©� aq �^

0 ïªe�, Ç<* |*Å�þ(� 250oC� ) hexanoic acid ,-

�o dI � ïª$. l� �u?Æ¬-hexanoic acid-��� 3 

q �Ü�� ¤e$.

5. � �

Ì ��� \Ç�� �u?Æ¬-hexanoic acid© �u?Æ¬-octa-

noic acid-�  �
 jk0 Ó6 �� ¡¢'ª$. �u?Æ¬-hex-

anoic acid© �u?Æ¬-octanoic acid-� Ç< 35, 55, 75 a 100
oC�� ¡¢� �d'ªe4, �¿ {¥Ô�� 23-240 barª$. � -

� �� 
�� {¥�� hexanoic acid© octanoic acid� 1�<�

Ç<* |*Å�þ |*Ú� ; � #Ý$. l� {¥-Ç<(P-T)�-

�� n_` ,-Û�� �ÜºÝe4, 
�� ¡¢^� �� n_`

,-�� �ÜºÝ$. ��� �-� �3iU Type-1� 3��$.

Ì ���� ¡¢� µo0 SAFT  �s� ÐÕÖ'ªe4, Ç<

� T�� 	�ØR � �0 Ð� H�'
 µ='ª$. ��� Ì

ÐÕ�� -u� -u^© ¡¢^0 8Í� µo aq �^0 ïª$. 

� 


Ì ��� 1998̈ < 
��@Í @å��8� �� �d!Ýe4,

�� Ë¹�×�$.
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