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Cp = (Cp)nwC°p,w)/m  [1] 

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

���8!��" C°p,w+=��	
���#9'(����	
���+ >?@ABC%�
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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= (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 
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