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Cp = (Cp)nwC°p,w)/m  [1] 

**% Cp+*�����,-# 1./012�34�567�8#9� nw+����:;<��

���8!��" C°p,w+=��	
��
�#9'(����	
��
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����DE��	

�!�

C�p" FGH)IJKL��M?	N(AJ) 	N b ( = 1.2) HOPQ-

(I) RS	N(R) ����TU,-(T) ����V8��W-(m) ,-X
YX����Z[�

\]�^;�	N!B
JXC

J"#_��$�%9'*X�%`�(

�

Cp = 
�

C�p + 3AJ ln(1 + bI
1/2

)/b − 4RT
2

(mB
J

 + m
2

C
J

/2
1/2

)  [2] 

Holmesa+>?@ABC%�����DE��	

�# ,-�bc'�dN!J0XJ1XJ2XJ3" 


Y(P) ef P0!= 1bar"#_��$�\g�9�3(

�

C�p�� J0 − J1(P/P0) − J2(P/P0)
2

 − J3(P/P0)
3

  [3] 

Holmes aXh]� **%+
Y�ij# bar �k]���(J0X J1X J2X J3+ TU,-(T)X

T0!= 1K"#_��$�\g7dN%lmn<���(

J0 = p24+ p25 (T0/T) + p26 ln(T/T0) + p27 (T/T0) + p28 (T/T0)
2

 + p29 [T0/(T − 227)] + p30 [T0/(647 − T)]  [4] 

J1 = 2p1,19 (T0/T)
2

 + 2p1,21 (T/T0) + 2p1,22 (T/T0)[T0/(T − 227)]
 3

 + 2p1,23 (T/T0)[T0/(647 − T)]
 3

  [5] 

J2 = 2p2,19 (T0/T)
2

 + 2p2,21 (T/T0) + 2p2,22 (T/T0)[T0/(T − 227)]
 3

 + 2p2,23 (T/T0)[T0/(647 − T)]
 3

  [6] 

J3 = 2p3,19 (T0/T)
2

 + 2p3,21 (T/T0) + 2p3,22 (T/T0)[T0/(T − 227)]
 3

 + 2p3,23 (T/T0)[T0/(647 − T)]
 3

  [7] 

**% p24�n p30 p1,19�n p1,23 p2,19�n p2,23 p3,19�n p3,23+����\]�^;�o�pqr

%st �[4]�� ln+uvUN#9'(
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V"#
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�

V= (V)nwV°w)/m  [8] 

**% V +*�����Sw#9� V°w+=����Sw#9'(x�yz+��� 1 %{_�

3|�X}~|�%s�(����'yzX$���� 3 %�'yz����| ����#�m

��7�|�+��� 1 %{_�3|�X}~|�%s�(������Sw+ >?@ABC%

�����DE��Sw!�

V�" FGH)IJKL��M?	N(AV) 	N b HOPQ- RS	

N ����TU,- ����V8��W- ,-X
YX����Z[�\]�^;�	N!B
V

XC
V"#_��$�%9'*X�%`�(

�

V = 
�

V� + 3AV ln(1 + bI
1/2

)/b � 4RT (mB
V

 + m
2

C
V

/2
1/2

)  [9] 

Holmes a+>?@ABC%�����DE��Sw# 3 ��,-�dN!V0X V1X V2"X
Y

#_��$�\g�9�3(

�

V�� � V0 + V1 (P/P0) + V2 (P/P0)
2

  [10] 

V0XV1XV2+$�\g7,-�dNX��lmn<���(

V1 = p1,18 + p1,19 (T0/T) + p1,20 (T/T0) + p1,21 (T/T0)
2

 + p1,22 [T0/(T − 227)] + p1,23 [T0/(647 − T)]  [11] 

V2 = p2,18 + p2,19 (T0/T) + p2,20 (T/T0) + p2,21 (T/T0)
2

 + p2,22 [T0/(T − 227)] + p2,23 [T0/(647 − T)]  [12] 

V3 = p3,18 + p3,19 (T0/T) + p3,20 (T/T0) + p3,21 (T/T0)
2

 + p3,22 [T0/(T − 227)] + p3,23 [T0/(647 − T)]  [13] 

**% p1,18�n p1,23 p2,18�n p2,23 p3,18�n p3,23+����\]�^;�o�pqr%st p1,19

X p1,21�n p1,23 p2,19X p2,21�n p2,23 p3,19X p3,21�n p3,23��+��� 1��o�pqrX���

|�%s�(
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2

p

2

T P

C V

T    [14]

P T

⎛ ⎞∂⎛ ⎞ ∂

= − ⎜ ⎟⎜ ⎟
⎜ ⎟ ⎜ ⎟∂ ∂⎝ ⎠ ⎝ ⎠

*�d��+>?@ABC%�����DE��	

�XDE��Sw���|��'�(��

� Holmes a�lm3�

C°pX
�

V�����#�����'�X������7�(�;t Holmes

a����t�s�(�*% �

C°p#lm��#[14]�����������3�% ()T)%�t 

�n<3�# T% 2�wE'�('�X $���n<�(�

�
�

V�� =�p1,19 (T0/T) + p1,21 (T/T0)
2

 + p1,22 [T0/(T)227)] + p1,23 [T0/(647)T)]

+ 2(P/P0) [p2,19 (T0/T) + p2,21 (T/T0)
2

 + p2,22 [T0/(T)227)] + p2,23 [T0/(647)T)]

+ 3(P/P0)
2

[p3,19 (T0/T) + p3,21 (T/T0)
2

 + p3,22 [T0/(T)227)] + p3,23 [T0/(647)T)] + (wE	N 1)�(T/T0)

+ (wE	N 2"  [15] 

�

�[15]%
Y P��N� 2 P
2��N� 3���*X�n�n�7\g� ��� 2���[10]�+

�t�s�(;3 DE��	

��ij+ J/K mol%stDE��Sw�ij+ cm
3

/mol%s�

�% 10cm
3�bar = 1J�d��#�m�XDE��Sw���%+�N p��# 10�'�56�s

�(1n� �[11]�n�[13]% <� p1,20 p2,20 p3,20�,-���s¡1<���*X p1,18 p2,18 

p3,18�+,-���s¡1<��7�*X#�m� wE	N#:¢ 2��£#�<¤<$��\g

�9'(

(wE	N 1)�(T/T0) = 10p1,20 (T/T0) + 20p2,20 (P/P0)(T/T0) + 30p3,20 (P/P0)
2

(T/T0)  [16] 

(wE	N 2) = 10p1,18 + 20p2,18 (P/P0) + 30p3,18 (P/P0)
2

  [17] 

'�X $�d����n<�(

�

V�� =�10{[p1,18 + p1,19 (T0/T) + p1,20 (T/T0) + p1,21 (T/T0)
2

 + p1,22 [T0/(T)227)] + p1,23 [T0/(647)T)]}

+ 20(P/P0){[p2,18 + p2,19 (T0/T) + p2,20 (T/T0) + p2,21 (T/T0)
2

 + p2,22 [T0/(T)227)] + p2,23 [T0/(647)T)]}

+ 30(P/P0)
2

{[p3,18 + p3,19 (T0/T) + p3,20 (T/T0) + p3,21 (T/T0)
2

 + p3,22 [T0/(T)227)] + p3,23 [T0/(647)T)]}  [18]

�*% ��� 2���[10]+�[11]�n�[13]%lmn<� V0X V1X V2#_��$��\g�¥

¦'�56�s�X�mn<�(

�

V�� = 10V0 + 20V1(P/P0) + 30V2(P/P0)
 2

  [19] 
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15840 *MGCA 

15850 H=(H/FH)*(FFH(3)/FFH(1)) 

15860 S=(S/FH)*(FFH(3)/FFH(1)) 

15870 G=(G/FH)*(FFH(3)/FFH(1)) 

15880 CPW=CPD*GASCON*FH*FT 

15890 CPW=(CPW/FH)*(FFH(3)/FFH(1)) 

15900 S=S+SREF*RGAS : H=H+UREF*RGAS : G=G+UREF*RGAS-T*SREF*RGAS 

15910 IF ISALT=1 THEN SALT=MGCL2 : SSALTPRTR=S0MGCL2 : GOTO 15930 

15920 IF ISALT=2 THEN SALT=CACL2 : SSALTPRTR=S0CACL2 : GOTO 15960 

15930 FOR I=1 TO 17 : B0(I)=B0MG(I) : B1(I)=B1MG(I) : CMX(I)=CMG(I) : NEXT I 

15940 FOR I=1 TO 6 : CPJ1(I)=CPJ1MG(I) : CPJ2(I)=CPJ2MG(I) : CPJ3(I)=CPJ3MG(I) : NEXT I 

15950 FOR I=1 TO 7 : CPJ0(I)=CPJ0MG(I) : NEXT I : GOTO 15990 

15960 FOR I=1 TO 17 : B0(I)=B0CA(I) : B1(I)=B1CA(I) : CMX(I)=CCA(I) : NEXT I 

15970 FOR I=1 TO 6 : CPJ1(I)=CPJ1CA(I) : CPJ2(I)=CPJ2CA(I) : CPJ3(I)=CPJ3CA(I) : NEXT I 

15980 FOR I=1 TO 7 : CPJ0(I)=CPJ0CA(I) : NEXT I 

15990 CPJ0(1)=CPJ0(1)+DELTACPJ0 

16000 MI=SQR(3#*MOL) 

16010 TL=T-227# 

16020 TH=647#-T 

16030 HSALTPRTR=0 : HSALTTR=0 : HSALT=0 

16040 SSALTTR=0 : SSALT=0 

16050 HSALTTR=HSALTPRTR+(CPJ1(1)+2#*CPJ1(2)/TTR-CPJ1(4)*TTR*TTR)*(PRES-PR) 

16060 HSALTTR=HSALTTR+(CPJ1(5)*(2#*TTR-227#)/(TTR-227#)/(TTR-227#))*(PRES-PR) 

16070 HSALTTR=HSALTTR+(CPJ1(6)*(647#-2#*TTR)/(647#-TTR)/(647#-TTR))*(PRES-PR) 

16080 HSALTTR=HSALTTR+(CPJ2(1)+2#*CPJ2(2)/TTR-CPJ2(4)*TTR*TTR)*(PRES*PRES-PR*PR) 

16090 HSALTTR=HSALTTR+(CPJ2(5)*(2#*TTR-227#)/(TTR-227#)/(TTR-227#))*(PRES*PRES-PR*PR) 

16100 HSALTTR=HSALTTR+(CPJ2(6)*(647#-2#*TTR)/(647#-TTR)/(647#-TTR))*(PRES*PRES-PR*PR) 

16110 HSALTTR=HSALTTR+(CPJ3(1)+2#*CPJ3(2)/TTR-CPJ3(4)*TTR*TTR)*(PRES*PRES*PRES-PR*PR*PR) 

16120 HSALTTR=HSALTTR+(CPJ3(5)*(2#*TTR-227#)/(TTR-227#)/(TTR-227#))*(PRES*PRES*PRES-PR*PR*PR) 

16130 HSALTTR=HSALTTR+(CPJ3(6)*(647#-2#*TTR)/(647#-TTR)/(647#-TTR))*(PRES*PRES*PRES-PR*PR*PR) 

16140 HSALT=HSALTTR+CPJ0(1)*(T-TTR)+CPJ0(2)*(LOG(T)-LOG(TTR))+CPJ0(3)*(T*LOG(T)-TTR*LOG(TTR)-T+TTR) 

16150 HSALT=HSALT+CPJ0(4)*(T*T-TTR*TTR)/2# 

16160 HSALT=HSALT+CPJ0(5)*(T*T*T-TTR*TTR*TTR)/3#+CPJ0(6)*LOG(TL/(TTR-227#))-CPJ0(7)*LOG(TH/(647#-TTR)) 

16170 HSALT=HSALT-2#*PRES*(CPJ1(2)*(1#/TTR-1#/T)+CPJ1(4)*(T*T-TTR*TTR)/2#) 

16180 HSALT=HSALT-PRES*CPJ1(5)*((2#*TTR-227#)/(TTR-227#)/(TTR-227#)-(2#*T-227#)/TL/TL) 

16190 HSALT=HSALT-PRES*CPJ1(6)*((647#-2#*TTR)/(647#-TTR)/(647#-TTR)-(647#-2#*T)/TH/TH) 

16200 HSALT=HSALT-2#*PRES*PRES*(CPJ2(2)*(1#/TTR-1#/T)+CPJ2(4)*(T*T-TTR*TTR)/2#) 

16210 HSALT=HSALT-PRES*PRES*CPJ2(5)*((2#*TTR-227#)/(TTR-227#)/(TTR-227#)-(2#*T-227#)/TL/TL) 

16220 HSALT=HSALT-PRES*PRES*CPJ2(6)*((647#-2#*TTR)/(647#-TTR)/(647#-TTR)-(647#-2#*T)/TH/TH) 

16230 HSALT=HSALT-2#*PRES*PRES*PRES*(CPJ3(2)*(1#/TTR-1#/T)+CPJ3(4)*(T*T-TTR*TTR)/2#) 

16240 HSALT=HSALT-PRES*PRES*PRES*CPJ3(5)*((2#*TTR-227#)/(TTR-227#)/(TTR-227#)-(2#*T-227#)/TL/TL) 

16250 HSALT=HSALT-PRES*PRES*PRES*CPJ3(6)*((647#-2#*TTR)/(647#-TTR)/(647#-TTR)-(647#-2#*T)/TH/TH) 

16260 SSALTTR=SSALTPRTR+(CPJ1(2)/TTR/TTR-CPJ1(3)-2#*CPJ1(4)*TTR+CPJ1(5)/(TTR-227#)/(TTR-227#))*(PRES-PR) 

16270 SSALTTR=SSALTTR-(CPJ1(6)/(647#-TTR)/(647#-TTR))*(PRES-PR) 
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16280 SSALTTR=SSALTTR+(CPJ2(2)/TTR/TTR-CPJ2(3)-2#*CPJ2(4)*TTR)*(PRES*PRES-PR*PR)/2# 

16290 SSALTTR=SSALTTR+(CPJ2(5)/(TTR-227#)/(TTR-227#))*(PRES*PRES-PR*PR)/2# 

16300 SSALTTR=SSALTTR-(CPJ2(6)/(647#-TTR)/(647#-TTR))*(PRES*PRES-PR*PR)/2# 

16310 SSALTTR=SSALTTR+(CPJ3(2)/TTR/TTR-CPJ3(3)-2#*CPJ3(4)*TTR)*(PRES*PRES*PRES-PR*PR*PR)/3# 

16320 SSALTTR=SSALTTR+(CPJ3(5)/(TTR-227#)/(TTR-227#))*(PRES*PRES*PRES-PR*PR*PR)/3# 

16330 SSALTTR=SSALTTR-(CPJ3(6)/(647#-TTR)/(647#-TTR))*(PRES*PRES*PRES-PR*PR*PR)/3# 

16340 SSALT=SSALTTR+CPJ0(1)*(LOG(T)-LOG(TTR))-CPJ0(2)*(1#/T-1#/TTR) 

16350 SSALT=SSALT+CPJ0(3)*(LOG(T)*LOG(T)-LOG(TTR)*LOG(TTR))/2# 

16360 SSALT=SSALT+CPJ0(4)*(T-TTR)+CPJ0(5)*(T*T-TTR*TTR)/2#+CPJ0(6)*LOG(TTR*TL/(TTR-227#)/T)/227# 

16370 SSALT=SSALT+CPJ0(7)*LOG(T*(647#-TTR)/TTR/TH)/647# 

16380 SSALT=SSALT-(CPJ1(2)*(1#/TTR/TTR-1#/T/T)+2#*CPJ1(4)*(T-TTR))*PRES 

16390 SSALT=SSALT+(CPJ1(5)*(1#/TL/TL-1#/(TTR-227#)/(TTR-227#)))*PRES 

16400 SSALT=SSALT-CPJ1(6)*(1#/TH/TH-1#/(647#-TTR)/(647#-TTR))*PRES 

16410 SSALT=SSALT-(CPJ2(2)*(1#/TTR/TTR-1#/T/T)+2#*CPJ2(4)*(T-TTR))*PRES*PRES 

16420 SSALT=SSALT+(CPJ2(5)*(1#/TL/TL-1#/(TTR-227#)/(TTR-227#)))*PRES*PRES 

16430 SSALT=SSALT-CPJ2(6)*(1#/TH/TH-1#/(647#-TTR)/(647#-TTR))*PRES*PRES 

16440 SSALT=SSALT-(CPJ3(2)*(1#/TTR/TTR-1#/T/T)+2#*CPJ3(4)*(T-TTR))*PRES*PRES*PRES 

16450 SSALT=SSALT+(CPJ3(5)*(1#/TL/TL-1#/(TTR-227#)/(TTR-227#)))*PRES*PRES*PRES 

16460 SSALT=SSALT-CPJ3(6)*(1#/TH/TH-1#/(647#-TTR)/(647#-TTR))*PRES*PRES*PRES 

16470 GSALT=0 

16480 GSALT=HSALT-T*SSALT 

16490 ALPHA1=2#-.00181*(T-TTR):ALPHA2=12# 

16500 BETA2=(-.5#)*EXP(16.5#-7150/T) 

16510 F0(1)=B0(1)+.5#*B0(2)*T+B0(3)*T*T/6#+B0(4)*T*T*T/12#+B0(5)*T*T*(LOG(T)-5#/6#)/6# 

16520 F0(1)=F0(1)+B0(6)*(T/2#+3#*227#*227#/2#/T+227#*TL*LOG(TL)/T)+B0(7)*(2#*TH/T+1#)*LOG(TH) 

16530 F1(1)=B0(8)+B0(9)/T+B0(10)*T+B0(11)*T*T+B0(12)/TL+B0(13)/TH 

16540 F2(1)=B0(14)+B0(15)/T+B0(16)*T+B0(17)*T*T 

16550 F0(2)=B1(1)+.5#*B1(2)*T+B1(3)*T*T/6#+B1(4)*T*T*T/12#+B1(5)*T*T*(LOG(T)-5#/6#)/6# 

16560 F0(2)=F0(2)+B1(6)*(T/2#+3#*227#*227#/2#/T+227#*TL*LOG(TL)/T)+B1(7)*(2#*TH/T+1#)*LOG(TH) 

16570 F1(2)=B1(8)+B1(9)/T+B1(10)*T+B1(11)*T*T+B1(12)/TL+B1(13)/TH 

16580 F2(2)=B1(14)+B1(15)/T+B1(16)*T+B1(17)*T*T 

16590 F0(3)=CMX(1)+.5#*CMX(2)*T+CMX(3)*T*T/6#+CMX(4)*T*T*T/12#+CMX(5)*T*T*(LOG(T)-5#/6#)/6# 

16600 F0(3)=F0(3)+CMX(6)*(T/2#+3#*227#*227#/2#/T+227#*TL*LOG(TL)/T)+CMX(7)*(2#*TH/T+1#)*LOG(TH) 

16610 F1(3)=CMX(8)+CMX(9)/T+CMX(10)*T+CMX(11)*T*T+CMX(12)/TL+CMX(13)/TH 

16620 F2(3)=CMX(14)+CMX(15)/T+CMX(16)*T+CMX(17)*T*T 

16630 BETA0=F0(1)+F1(1)*PRES+F2(1)*PRES*PRES 

16640 BETA1=F0(2)+F1(2)*PRES+F2(2)*PRES*PRES 

16650 CHM=F0(3)+F1(3)*PRES+F2(3)*PRES*PRES 

16660 H1PHI=EXP((-1#)*ALPHA1*MI):H2PHI=EXP((-1#)*ALPHA2*MI) 

16670 BPHI=BETA0+BETA1*H1PHI+BETA2*H2PHI 

16680 OSC=1#-2*APHI*MI/(1#+1.2#*MI)+(4#/3#)*MOL*BPHI+4#*SQR(2#)*MOL*MOL*CHM/3# 

16690 H1G=2#*(1#-(1#+ALPHA1*MI)*H1PHI)/ALPHA1/ALPHA1/MI/MI 

16700 H2G=2#*(1#-(1#+ALPHA2*MI)*H2PHI)/ALPHA2/ALPHA2/MI/MI 

16710 BG=BETA0+BETA1*H1G+BETA2*H2G 

16720 GEX=(-4#)*APHI*MI*MI*LOG(1#+1.2#*MI)/1.2#+4#*MOL*MOL*BG+2#*SQR(2#)*MOL*MOL*MOL*CHM 
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16730 GEX=GEX*RGAS*T 

16740 BGM=BG+BPHI 

16750 GM1=(-2#)*APHI*(MI/(1#+1.2#*MI)+2#*LOG(1#+1.2#*MI)/1.2#) 

16760 GM2=(4#/3#)*MOL*BGM+2#*SQR(2#)*MOL*MOL*CHM 

16770 GM=GM1+GM2 

16780 GM=EXP(GM) 

16790 DB0DT=.5#*B0(2)+B0(3)*T/3#+B0(4)*T*T/4#+B0(5)*T*(LOG(T)-1#/3#)/3# 

16800 DB0DT=DB0DT+BO(6)*(.5#-3#*227#*227#/2#/T/T+227#*227#*LOG(TL)/T/T+227#/T) 

16810 DB0DT=DB0DT+B0(7)*((-1#)*1294#*LOG(TH)/T/T-(1294#-T)/T/TH) 

16820 DB0DT=DB0DT+((-1#)*B0(9)/T/T+B0(10)+2#*B0(11)*T-B0(12)/TL/TL+B0(13)/TH/TH)*PRES 

16830 DB0DT=DB0DT+((-1#)*B0(15)/T/T+B0(16)+2#*B0(17)*T)*PRES*PRES 

16840 DB1DT=.5#*B1(2)+B1(3)*T/3#+B1(4)*T*T/4#+B1(5)*T*(LOG(T)-1#/3#)/3# 

16850 DB1DT=DB1DT+B1(6)*(.5#-3#*227#*227#/2#/T/T+227#*227#*LOG(TL)/T/T+227#/T) 

16860 DB1DT=DB1DT+B1(7)*((-1#)*1294#*LOG(TH)/T/T-(1294#-T)/T/TH) 

16870 DB1DT=DB1DT+((-1#)*B1(9)/T/T+B1(10)+2#*B1(11)*T-B1(12)/TL/TL+B1(13)/TH/TH)*PRES 

16880 DB1DT=DB1DT+((-1#)*B1(15)/T/T+B1(16)+2#*B1(17)*T)*PRES*PRES 

16890 DCHMDT=.5#*CMX(2)+CMX(3)*T/3#+CMX(4)*T*T/4#+CMX(5)*T*(LOG(T)-1#/3#)/3# 

16900 DCHMDT=DCHMDT+CMX(6)*(.5#-3#*227#*227#/2#/T/T+227#*227#*LOG(TL)/T/T+227#/T) 

16910 DCHMDT=DCHMDT+CMX(7)*((-1#)*1294#*LOG(TH)/T/T-(1294#-T)/T/TH) 

16920 DCHMDT=DCHMDT+((-1#)*CMX(9)/T/T+CMX(10)+2#*CMX(11)*T-CMX(12)/TL/TL+CMX(13)/TH/TH)*PRES 

16930 DCHMDT=DCHMDT+((-1#)*CMX(15)/T/T+CMX(16)+2#*CMX(17)*T)*PRES*PRES 

16940 DB2DT=(-3575#)*EXP(16.5#-7150/T)/T/T 

16950 DH1GDT=(-1#)*(.00181)*(2#/MI/MI)*((-2#)+(2#+2#*ALPHA1*MI+ALPHA1*ALPHA1*MI*MI)*H1PHI) 

16960 DH1GDT=DH1GDT/ALPHA1/ALPHA1/ALPHA1 

16970 DH2GDT=0 

16980 BL=DB0DT+DB1DT*H1G+DB2DT*H2G+BETA1*DH1GDT+BETA2*DH2GDT 

16990 CL=DCHMDT 

17000 PHIL=3#*AH*LOG(1#+1.2#*MI)/1.2#-4#*RGAS*T*T*(MOL*BL+MOL*MOL*CL/SQR(2#)) 

17010 P6COEF=(227#/T/T)*(3#*227#/T-2#*227#*LOG(T-227#)/T+227#/(T-227#)-1#) 

17020 P7COEF=1294#/T/T/TH+1294#*2#*LOG(TH)/T/T/T+1#/T/TH+(1294#-T)*(647#-2#*T)/T/T/TH/TH 

17030 D2B0DT2=B0(3)/3#+B0(4)*T/2#+B0(5)*(LOG(T)+2#/3#)/3# 

17040 D2B0DT2=D2B0DT2+P6COEF*B0(6) 

17050 D2B0DT2=D2B0DT2+P7COEF*B0(7) 

17060 D2B0DT2=D2B0DT2+2#*(B0(9)/T/T/T+B0(11)+B0(12)/TL/TL/TL+B0(13)/TH/TH/TH)*PRES 

17070 D2B0DT2=D2B0DT2+2#*(B0(15)/T/T/T+B0(17))*PRES*PRES 

17080 D2B1DT2=B1(3)/3#+B1(4)*T/2#+B1(5)*(LOG(T)+2#/3#)/3# 

17090 D2B1DT2=D2B1DT2+P6COEF*B1(6) 

17100 D2B1DT2=D2B1DT2+P7COEF*B1(7) 

17110 D2B1DT2=D2B1DT2+2#*(B1(9)/T/T/T+B1(11)+B1(12)/TL/TL/TL+B1(13)/TH/TH/TH)*PRES 

17120 D2B1DT2=D2B1DT2+2#*(B1(15)/T/T/T+B1(17))*PRES*PRES 

17130 D2CHMDT2=CMX(3)/3#+CMX(4)*T/2#+CMX(5)*(LOG(T)+2#/3#)/3# 

17140 D2CHMDT2=D2CHMDT2+P6COEF*CMX(6) 

17150 D2CHMDT2=D2CHMDT2+P7COEF*CMX(7) 

17160 D2CHMDT2=D2CHMDT2+2#*(CMX(9)/T/T/T+CMX(11)+CMX(12)/TL/TL/TL+CMX(13)/TH/TH/TH)*PRES 

17170 D2CHMDT2=D2CHMDT2+2#*(CMX(15)/T/T/T+CMX(17))*PRES*PRES 
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17180 D2B2DT2=3575#*EXP(16.5#-7150/T)*(2#-7150/T)/T/T/T 

17190 D2H1GDT2A=(6#-(6#*ALPHA1*MI+3#*ALPHA1*ALPHA1*MI*MI+ALPHA1*ALPHA1*ALPHA1*MI*MI*MI+6#)*H1PHI) 

17200 D2H1GDT2A=D2H1GDT2A/ALPHA1/ALPHA1/ALPHA1/ALPHA1 

17210 D2H1GDT2=D2H1GDT2A*(.00181)*(.00181)*2#/MI/MI 

17220 D2H2GDT2=0 

17230 BJJ=D2B0DT2+D2B1DT2*H1G+2#*DB1DT*DH1GDT+BETA1*D2H1GDT2+D2B2DT2*H2G+2#*DB2DT*DH2GDT 

17240 BJJ=BJJ+BETA2*D2H2GDT2 

17250 BJ=BJJ+(2#/T)*BL 

17260 CJ=D2CHMDT2+(2#/T)*CL 

17270 CP0=CPJ0(1)+CPJ0(2)/T+CPJ0(3)*LOG(T)+CPJ0(4)*T+CPJ0(5)*T*T+CPJ0(6)/TL+CPJ0(7)/TH 

17280 CP0=CP0-PRES*(2#*CPJ1(2)/T/T+2#*CPJ1(4)*T+2#*CPJ1(5)*T/TL/TL/TL+2#*CPJ1(6)*T/TH/TH/TH) 

17290 CP0=CP0-PRES*PRES*(2#*CPJ2(2)/T/T+2#*CPJ2(4)*T+2#*CPJ2(5)*T/TL/TL/TL+2#*CPJ2(6)*T/TH/TH/TH) 

17300 CP0=CP0-PRES*PRES*PRES*(2#*CPJ3(2)/T/T+2#*CPJ3(4)*T+2#*CPJ3(5)*T/TL/TL/TL+2#*CPJ3(6)*T/TH/TH/TH) 

17310 PHICP=CP0+3#*AJ*LOG(1#+1.2#*MI)/1.2#-4#*RGAS*T*T*(MOL*BJ+MOL*MOL*CJ/SQR(2#)) 

17320 V01=CPJ1(1)+CPJ1(2)/T+CPJ1(3)*T+CPJ1(4)*T*T+CPJ1(5)/TL+CPJ1(6)/TH 

17330 V01=V01*10 

17340 V02=CPJ2(1)+CPJ2(2)/T+CPJ2(3)*T+CPJ2(4)*T*T+CPJ2(5)/TL+CPJ2(6)/TH 

17350 V02=V02*20 

17360 V03=CPJ3(1)+CPJ3(2)/T+CPJ3(3)*T+CPJ3(4)*T*T+CPJ3(5)/TL+CPJ3(6)/TH 

17370 V03=V03*30 

17380 V0=V01+V02*PRES+V03*PRES*PRES 

17390 DB2DP=0 

17400 DB0DP=F1(1)+2#*F2(1)*PRES 

17410 DB1DP=F1(2)+2#*F2(2)*PRES 

17420 DCHMDP=F1(3)+2#*F2(3)*PRES 

17430 DBGDP=DB0DP+DB1DP*H1G+DB2DP*H2G 

17440 VPHI=V0+3#*AV*LOG(1#+1.2#*MI)/1.2#+4#*RVGAS*T*(MOL*DBGDP+MOL*MOL*DCHMDP*SQR(2#)) 

17450 VTOTAL=1000/DD+MOL*PHIV 

17460 DSOLN=(1000+SALT*MOL)/VTOTAL 

17470 SX=(PHIL-GEX/MOL)/T 

17480 SSPEC=S*(1000/MW)+MOL*(SSALT+SX)+RGAS*MOL*(3#-3#*LOG(MOL)-2#*LOG(2#)) 

17490 SSPEC=SSPEC/(1000+MOL*SALT) 

17500 HSPEC=H*(1000/MW)+MOL*(HSALT+PHIL) 

17510 HSPEC=HSPEC/(1000+MOL*SALT) 

17520 CPSOLN=CPW*(1000/MW)+MOL*PHICP 

17530 LPRINT 

17540 LPRINT USING"G/RT=+##.####   Gsalt/RT=+##.###";G/RGAS/T,GSALT/RGAS/T 

17550 LPRINT USING"H/RT=+##.####   Hsalt/RT=+##.###";H/RGAS/T,HSALT/RGAS/T 

17560 LPRINT USING"S/R =+##.####   Ssalt/R =+##.###";S/RGAS,SSALT/RGAS 

17570 LPRINT USING"Cp/R=+##.###    Cpsalt/R=+###.###";CPW/RGAS,CP0/RGAS 

17580 LPRINT USING"                V0(salt)=+###.##";V0 

17590 LPRINT 

17600 LPRINT USING"Molality=+#.####";MOL 

17610 LPRINT USING"                           Density(g/cm3)  =+#.#####";DSOLN 

17620 LPRINT USING"                           Osmotic coeff.  =+#.####";OSC 
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17630 LPRINT USING"                        ln(Activity coeff.)=+#.####";LOG(GM) 

17640 LPRINT USING"      Apparent molar enth.(kJ/mol)         =+###.###";PHIL/1000 

17650 LPRINT USING"      Apparent molar heat capacity(J/mol K)=+###.#";PHICP 

17660 LPRINT USING"Heat capacity of solution(J/mol K kg water)=+#####.##";CPSOLN 

17670 LPRINT USING"      Apparent molar volume (cm3/mol)      =+###.##";VPHI 

17680 LPRINT USING"                    Ex entr/R              =+##.###";SX/RGAS 

17690 LPRINT USING"                    Hspecific(J/g)         =+####.#";HSPEC 

17700 LPRINT USING"                    Sspecific(J/g K)       =+#.###";SSPEC 

17710 LPRINT 

17720 RETURN 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /JPN <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


