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4
Pitzer Parameters for Miami Model

Table A5–1. Pitzer parameters from Møller (1988) and Greenberg and Møller (1989) valid from 0 to 25 ºC fitted to the equation P(T)  = a1 + a2T + a3/T + a4 ln T + a5 /(T – 263) + a6T2 + a7/(680 – T)  + a8/(T – 227), where P = (0, (1, or C(



Parameter
a1
a2
a3
a4
a5
a6
a7
a8











(0NaCl 
1.43783204E01
5.6076740E01
––4.22185236E2
––2.51226677E0
0.0
––2.61718135E––6
4.43854508
––1.70502337

(1NaCl
–4.83060685E–1
1.40677470E–3
1.19311989E2
0.0
0.0
0.0
0.0
–4.23433299

C(NaCl
–1.00588714E–1
–1.80529413E–5
8.61185543E0
1.2488095E–2
0.0
3.41172108E–8
6.83040995E–2
2.93922611E–1











(0Na2SO4 
8.16920027E1
3.01104957E–2
–2.32193726E3
–1.43780207E1
–6.66496111E–1
–1.0392365E–5
0.0
0.0

(1NaSO4
1.00463018E3
5.77453682E–1
–2.18434467E4
–1.89110656E2
–2.035505488E–1
–3.23949532E–4
1.46772243E3
0.0

C(Na2SO4
–8.07816886E1
–3.54521126E–2
2.02438830E3
1.4619773E1
–9.16974740E–2
1.43946005E–5
–2.42272049
0.0











(0KCl 
2.67375563E1
1.00721050E–2
–7.58485453E2
–4.70624175
0.0
–3.75994338E–6
0.0
0.0

(1KCl
–7.41559626
0.0
3.22892989E2
1.16438557
0.0
0.0
0.0
–5.94578140

C(KCl
–3.30531334
–1.29807848E–3
9.12712100E1
5.864450181E–1
0.0
4.95713573E–7
0.0
0.0











(0K2SO4 
4.07908797E1
8.26906675E–3
–1.418242998E3
–6.74728848
0.0
0.0
0.0
0.0

(1K2SO4
–1.31669651E1
2.35793239E–2
2.06712592E3
0.0
0.0
0.0
0.0
0.0

C(K2SO4
–1.88E–2
0.0
0.0
0.0
0.0
0.0
0.0
0.0











(0CaCl2 
–9.41895832E1
–4.04750026E–2
2.34550368E3
1.70912300E1
–9.22885841E–1
1.51488122E–5
–1.39082000E0
0.0

(1CaCl2
3.4787
–1.5417E–2
0.0
0.0
0.0
3.1791E–5
0.0
0.0

C(CaCl2
1.93056024E1
9.77090932E–3
–4.28383748E2
–3.57996343
8.82068538E–2
–4.62270238E–6
9.91113465
0.0











(0CaSO4 
0.15
0.0
0.0
0.0
0.0
0.0
0.0
0.0

(1CaSO4
3.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

(2CaSO4
–1.29399287E2
4.00431027E–1
0.0
0.0
0.0
0.0
0.0
0.0

C(CaSO4
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Table A5–2. Pitzer Parameters from Pabalan and Pitzer (1987) Valid from 25 to 200 ºC from Equations P(T)  = q1 + q2(1/T – 1/TR) + q3 ln(T/TR) + q4(T – TR) + q5(T2 –TR2) for MgCl2 and P(T) = q1(T/2 + 2982/2T –298) + q2(T2/6 + 2983/3T –2982/2) + q3(T3/12 + 2984/4T – 2983/3) + q4(T4/20 + 2985/5T –2984/4) + q5(298 – 2982/T) + q6 for  MgSO4
Parameter
q1
q2
q3
q4
q5
q6









(0MgCl2
0.57606
–9.31654E–04
5.93915E–07




(1MgCl2
2.60135
–0.0109438
2.60169E–05




C(MgCl2
0.059532
–2.49949E–04
2.41831E–07












(0 MgSO4
–1.0282
8.4790E–03
–2.33667E–05
2.1575E–08
6.8402E–04
0.21499

(1 MgSO4
–2.9596E–01
9.4564E–04
0
0
1.1028E–02
3.3646

(2MgSO4
–13.764
0.12121
–2.7642E–04
0
–0.21515
–32.743

C(MgSO4
4.2164E–01
–3.5726E–03
1.0040E–05
–9.3744E–09
–3.5160E–04
2.7972E–02

Table A5–3.  NaX Coefficients for P = a + b(T – 298.15) + c(T – 298.15)2
Parameter
a
b
c
Range (ºC)
Reference








(0NaHSO4 

0.544
–1.8478E–3
5.3937E–5
0–250
a

(1NaHSO4
0.3826401
–1.8431E–2




C(NaHSO4
0.0039056












(0NaHCO3 
0.028
1.0E–1
5.082E–21
0–50
b

(1NaHCO3
0.044
1.1E–3
–3.88E–21



C(NaHCO3
0












(0Na2CO3 
0.0362
1.79E–3
1.694E–21
0–50
b

(1Na2CO3
1.51
2.05E–3
1.626E–19



C(Na2CO3
0.0052












(0NaB(OH)4 
–0.051
5.264E–3

0–50
c

(1NaB(OH)4
0.0961
–1.068E–3




C(NaB(OH)4
0.01498
–1.57E–3











(0NaHS 
0.366
–67.5(1)

0–50
d

(1NaHS
0





C(NaHS
–0.0127












(0NaCNS 
0.1005
0.00078

10–40
e, f

(1NaCNS
0.3582
0.002




C(NaCNS
–0.0303












(0NaSO3 
5.88444
–1730.55(1)

5–25
g

(1NaSO3
–19.4549
6153.78(1)




C(NaSO3
–1.2355
367.07(1)











(0NaHSO3 
4.3407
–1248.66(1)

5–25
g

(1NaHSO3
–13.146
4014.8(1)




C(NaHSO3
–0.9565
277.85(1)




(1) Coefficient for (1/T) instead of (T–298.15). 
aPierrot and Millero (1997) Pierrot et al. (2000)
); 
bPeiper and Pitzer (1982); 
cSimonson et al. (1988); 
dHershey et al. (1988); 
ePitzer and Mayorga (1973); 
fSilvester and Pitzer (1978); 
gMillero et al. (1989).
Table A5–4. KX Coefficients for P = a + b(T – 298.15) + c(T – 298.15)2
Parameter
a
b
c
Range (ºC)
Reference








(0KHCO3 
–0.0107
1.0E–1

5–45
a

(1KHCO3
0.0478
1.1E–3
6.776E–21



C(KHCO3
0












(0K2CO3 
0.1288
1.1E–3
–5.1E–6
5–95
b

(1K2CO3
1.433
4.36E–3
2.07E–5



C(K2CO3
0.0005












(0KB(OH)4 
0.1469
2.881E–3

0–50
c

(1KB(OH)4
–0.0989
–6.876E–3




C(KB(OH)4
–0.05643
–9.56E–4











(0KHS 
1.017
–251.04(1)

5–25
d, e

(1KHS
0





C(KHS
–0.033












(0KH2PO4
–0.0678
6.045E–4

0–50
f, g

(1KH2PO4
–0.1042
0.00286




C(KH2PO4
0
–1.011E–4











(0KCNS
0.0416
6.87E–4

10–40
f, g

(1KCNS
0.2302
0.0037




C(KCNS
–0.00252
4.3E–06




(1) Coefficient for (1/T) instead of (T–298.15)

aRoy et al. (1983); 
bSimonson et al. (1987a);  
cSimonson et al. (1988);  
dHershey et al. (1988);  
eMillero et al. (1995
); 
fPitzer and Mayorga (1973); 
gSilvester and Pitzer (1978).
Table A5–5. MgX Coefficients for P = a + b(T – 298.15) + c(T – 298.15)2
Parameter
a
b
c
Range (ºC)
Reference








(0MgBr2 
0.432675
–5.62E–05

0–50
a, b

(1MgBr2
1.75275
3.8625E–03




C(MgBr2
0.003124












(0MgB(OH)4 
–0.623
6.496E–3

5–55
c

(1MgB(OH)4
0.2515
–0.01713




(2MgB(OH)4
–11.47
0
–3.24E–03(1)



C(MgB(OH)4
0












(0MgClO4 
0.496125
5.2275E–4

10–40
a, b

(1 MgClO4
2.0085
4.5E–3




C( MgClO4
0.009578
–3.5267E–4




(1) Coefficient for (T–303.15)2 and not (T–298)2
aPitzer and Mayorga (1973); 

bSilvester and Pitzer (1978); 
cSimonson et al. (1987b).
Table A5–6. CaX Coefficients for P = a + b(T – 298.15) + c(T – 298.15)2
Parameter
a
b
c
Range (ºC)
Reference








(0CaBr2 
0.3816
–5.2275E–04

10–40
a, b

(1CaBr2
1.61325
6.0375E–03




C(CaBr2
–0.002572












(0CaB(OH)4 
–0.4462
5.393E–3

5–55
c

(1CaB(OH)4
–0.868
–0.0182




(2CaB(OH)4
–15.88
0
–2.858E–03(1)



C(CaB(OH)4
0












(0CaClO4 
0.451125
8.295E–4

10–40
a, b

(1 CaClO4
1.7565
5.0775E–3




C( CaClO4
–0.005001
–3.0918E–4




 (1)coefficient for (T–303.15)2 and not (T–298)2

aPitzer and Mayorga (1973); 

bSilvester and Pitzer (1978); 
cSimonson et al. (1987b).
Table A5–7. SrX Coefficients for P = a + b(T – 298.15)

Parameter
a
b
Range (oC)
Reference







(0SrBr2 
0.33113
3.2775E–4
10–40
a, b

(1SrBr2
1.7115
6.5325E–3



C(SrBr2
0.00123










(0SrNO3 
0.134625
1.77E–4
10–40
a,) b

(1SrNO3
1.38
0.0124725



C(SrNO3
–0.01993










(0SrClO4 
0.4269
1.524E–4
10–40
a, b

(1 SrClO4
1.56675
7.19E–4



C( SrClO4
–0.01311
–5.86E–5



aPitzer and Mayorga (1973); 

bSilvester and Pitzer (1978).
Table A5–8. Coefficients for P = PR + PJ(298.153/3 – 298.152PLR)(1/T – 1/298.15) 
+ PJ(1/6) (T2 – 298.152) 

Parameter
PR
PJ × 105
PLR × 104
Range (ºC)
References








(0 NaI 
0.1195
–1.01
8.355
0–50
a, b, c

(1 NaI
0.3439
–2.54
8.28



C( NaI
0.0018
0
–0.835










(0NaBr 
0.0973
–1.3
7.692
0–50
a, b, c

(1NaBr
0.2791
–1.06
10.79



C(NaBr
0.00116
0.16405
–0.93










(0NaF 
0.215
–2.37
5.361E–4
0–50
a, b, c

(1NaF
0.2107
0
8.7E–4



C(NaF
0
0
0










(0KBr 
0.0569
–1.43
7.39
0–50
a, b, c

(1KBr
0.2122
–0.762
1.74



C(KBr
–0.0018
0.216
–0.7004










(0KF 
0.08089
–1.39
2.14
0–50
a, b, c

(1KF
0.2021
0
5.44



C(KF
0.00093
0
0.595










(0KOH 
0.1298
–0.946
0
0–50
a, c

(1KOH
0.32
–2.59
0



C(KOH
0.0041
0.0638
0










(0KI 
0.0746
–0.748
9.914
0–50
a, b, c

(1 KI
0.2517
–1.8
11.86



C( KI 
–0.00414
0
–0.944










(0NaClO3 
0.0249
–1.56
10.35
0–50
a, b. c

(1 NaClO3
0.2455
–2.69
19.07



C( NaClO3
0.0004
0.222
–9.29










(0KClO3 
–0.096
15.1
19.87
0–50
a, b c

(1 KClO3
0.2841
–27
31.8



C( KClO3
0
–19.1
0










(0 NaClO4 
0.0554
–0.611
12.96
0 – 50
a, b, c

(1 NaClO4
0.2755
–6.35
22.97



C( NaClO4
–0.00118
0.0562
–1.623










(0NaBrO3 
–0.0205
–6.5
5.59
0–50
a, b, c

(1 NaBrO3
0.191
5.45
34.37



C( NaBrO3
0.0059
2.5
0










(0KBrO3 
–0.129
9.17
0
0–50
a, c

(1 KBrO3
0.2565
–20.2
0



C( KBrO3
0
–26.6
0










(0 NaNO3 
0.0068
–2.24
12.66
0–50
a, b, c

(1 NaNO3
0.1783
–2.96
20.6



C( NaNO3
–0.00072
0.594
–2.316










(0 KNO3 
–0.0816
–0.785
2.06
0–50
a, b, c

(1 KNO3
0.0494
–8.26
64.5



C( KNO3
0.0066
0
3.97










(0 MgNO3 
0.367125
–1.2322
5.15
0–50
a, b, d

(1 MgNO3
1.58475
4.0492
44.925



C( MgNO3
–0.020625
0
0










(0 CaNO3 
0.210825
4.0248
5.295
0–50
a, b, d

(1 CaNO3
1.40925
–13.289
91.875



C( CaNO3
–0.020142
–15.435
0










(0 HBr 
0.196
–0.357
–2.049
0–50
a, b, c

(1 HBr
0.3564
–0.913
4.467



C( HBr
0.00827
0.01272
–0.5685










(0 SrCl 
0.28575
–0.18367
7.17
0–50
a, b, d

(1 SrCl
1.66725
0
28.425



C( SrCl
–0.0013
0
0










(0 NH4Cl 
0.0522
–0.597
0.779
0–50
a, b, c

(1 NH4Cl
0.1918
0.444
12.58



C( NH4Cl
–0.00301
0.0578
0.21










(0 NH4Br 
0.0624
–0.597
0
0–50
a, c

(1 NH4Br
0.1947
0
0



C( NH4Br
–0.00436
0
0










(0 NH4F(1)
0.1306
1.09
0.95

 a, b, c

(1 NH4F(1)
0.257
0
5.97



C( NH4F(1)
–0.0043
0
0



(1) Equated to CsF

aPitzer and Mayorga (1973); 

bSilvester and Pitzer (1978); 

cCriss and Millero (1996); 

dCriss and Millero (1999).
Table A5–9.  Coefficients for Salt Parameters Valid Only at 25 ºC.

Salt
(0)
(1)
(2)
C
References








SrI2 
0.40125
1.86

0.0027
a








NaNO2 
0.0641
0.1015

–0.0049
a

NaH2PO4
–0.0533
0.0396

0.00795
a

Na2HPO4
–0.058275
1.4655

0.02938
a

Na3PO4
0.178133
3.85133

–0.014878
a

NaH2AsO4
–0.0442
0.2895

0
a

KH2AsO4
–0.0584
0.0626

0
a

Na2HAsO4
0.030525
1.62975

0.001803
a

Na3AsO4
0.2388
3.93

–0.013778
a

Na acetate
0.1426
0.3237

–0.00629
a








KHSO4
–0.0003
0.1735

0
b

KNO2 
0.0151
0.015

0.0007
a

K2HPO4
0.02475
1.27425

0.016387
a

K3PO4
0.372933
3.972

–0.025056
a

K2HAsO4
0.1296
1.6485

–0.017819
a

K acetate
0.1587
0.3251

–0.0066
a








Mg(HSO4) 2
0.4746
1.729


b

Mg(HCO3) 2
0.03
0.8

0
c

Mg(HS)2
0.17
2.78

–0.033
d

MgI2 
0.4902
1.8041

0.00793
a

Mg(HSO3)2
0.35
1.22

–0.072
e

MgSO3
–2.8
12.9
–201
0
e








Ca(HSO4)2
0.2145
2.53

0
b

Ca(HCO3)2
0.4
2.977

0
b

Ca(HS)2
–0.105
3.43

0
d

Ca(OH)2
–0.1747
–0.2303

–5.72
b

CaI2
0.43793
1.806

–0.00084
a








NH4SO4
0.04088
0.6585

–0.00116
a








MgOHCl
–0.1
1.658

0
b

aPitzer and Mayorga (1973); 

bHarvie et al. (1984); 

cRedetermined from Thurmond and Millero (1982); 

dHershey et al. (1988);
e Millero et al. (1993).

Table A5–10. Salts used to estimate the values of ((0), ((1), ((2), and C( of Various Salts
Salt
Estimated by

SrSO4
CaSO4

SrSO3
CaSO4(1)

CaSO3
CaSO4(1)

SrHSO4
CaHSO4

CaHSO3
CaHSO4

SrHSO3
CaHSO4

SrHCO3
CaHCO3

SrB(OH)4
CaB(OH)4

SrOH
CaOH

SrClO3
MgCl(1)

MgClO3
MgCl(1)

CaClO3
MgCl(1)

SrBrO3
MgCl(1)

MgBrO3
MgCl(1)

CaBrO3
MgCl(1)

SrCNS
MgCl(1)

MgCNS
MgCl(1)

CaCNS
MgCl(1)

SrNO2
MgCl(1)

MgNO2
MgCl(1)

CaNO2
MgCl(1)

SrH2PO4
MgCl(1)

MgH2PO4
MgCl(1)

CaH2PO4
MgCl(1)

SrH2AsO4
MgCl(1)

MgH2AsO4
MgCl(1)

CaH2AsO4
MgCl(1)

(1) From Harvie, Møller and Weare, 1984.
(0) MgCl = 0.35235, (1) MgCl = 1.6815, and CMgCl = 0.00519;
(0) CaSO4 = 0.2, (1) CaSO4 = 3.1973, and (2) CaSO4 = –54.24.
Table 5–11. Coefficients for H–Cl(1) and H–SO4(2) Ion Pairs
Parameter
a
b
c
d
Range (ºC)
Reference

(0 HCl 
1.2859
–0.0021197
–142.58770

0–50
a)

(1 HCl
–4.4474
8.425698E–3
665.7882




C( HCl
–0.305156
5.16E–4
45.521540












(0 HSO4
0.065
0.134945
0.022374
7.2E–5
0– 50
b

(1 H SO4
–15.009
–2.405945
0.335839
–0.004379



C0 H SO4
0.008073
–0.113106
–0.003553
3.57E–5



C1 H SO4
–0.050799
3.472545
–0.311463
0.004037



1The equation is P = a + bT + c/T;
2the equation is P = a + (T – 328.15)10–3 [b + (T – 328.15)] [(c/2) + (T – 328.15)] (d/6)]
aCampbell et al. (1993); 
bPierrot et al. (1997, 1998).
Table A5–12: Coefficients for P = a1 + a2/T + a3T + a4(T–298.15) + a5(T–298.15)2 Describing the Temperature Dependence of ( and ( from 0 to 150 ºC 

Parameter
a1
a2
a3 × 104
a4 × 104
a5 × 106
Range (ºC)
Reference










(H,Sr 
0.0591


4.5

0–50
a

(H,Na
0.03416


–2.09(1)

0–50
b

(H,K
0.005


–2.275


?

(H,Mg
0.062


3.275

0–50
c

(H,Ca
0.0612


3.275

0–50
d

(Na,K 
–5.02312111E–2
14.0213141



0–250
e

(Na,Mg
0.07




25–250
f

(Na,Ca
0.05




0–250
g

(K,Mg
0




0–250
f

(K,Ca
0.1156




0–250
e










(Cl,SO4
0.07




0–250
e

(Cl,CO3
–0.053




0–60
h, i

(Cl,HCO3
0.0359




0–60
h, i

(Cl,B(OH)4
–0.0323


–0.42333
–21.926
0–45
2

(CO3,HCO3
0




0–60
This

(HSO4,SO4
0




0–200
j

(OH,Cl 
–0.05


3.125
–8.362

3










(Na,K,Cl 
1.34211308E–2
–5.10212917



0–250
e

(Na,K,SO4
3.48115174E–2
–8.21656777



0–250
e

(Na,Mg,Cl 
0.0199
–9.51



25–250
f

(Na,Ca,Cl 
–0.003




0–250
g

(Na,Ca,SO4
–0.012




0–250
g

(K,Mg,Cl 
0.02586
–14.27



0–250
f

(K,Ca,Cl 
0.047627877
–27.0770507



0–250
e

(K,Ca,SO4 
0




0–250
e

(Cl,SO4,Na
–0.009




0–250
g

(Cl,SO4,K
–0.21248147
37.5619614
2.8469833


0–250
e

(Cl,SO4,Ca
–0.018




0–250
g

(Cl,CO3,Na
0.016




0–60
h,  k

(Cl,HCO3,Na
–0.0143




0–60
h, k

(Cl,B(OH)4,Na
–0.0132




0–45
2

(Cl,B(OH)4,Mg
–0.235




0–45
4

(Cl,B(OH)4,Ca
–0.8




0–45
4

(H,Sr,Cl
0.0054


–2.1

0–50
1

(H,Mg,Cl
0.001


–7.325

0–50
c

(H,Ca,Cl
0.0008


–7.25

0–50
d

(HSO4,SO4,Na
0




0–200
j

(CO3,HCO3,Na
0




0–60
This

(CO3,HCO3,K
0




0–60
This

Determined from Owen and King (1943) and Hershey et al. (1986b) data ij = –0.0323 – 4.2333 10–5(T–298.15) – 2.19 10–5(T–298.15)2;
determined from Harned and Owen (1958, pp. 752) data  = – 0.05 + 3.125 10–4 (T–298.15) – 8.362 10–6 (T–298.15)2;
determined from Hershey et al. (1986b) and Simonson et al.(1987b) data;
Roy et al. (1986); 
Campbell et al. (1993); 
Roy et al. (1980); 
Roy et al. (1982b); 
Greenberg and Møller (1989); 
Pabalan and Pitzer (1987); 
Møller (1988); 
Thurmond and Millero (1982); 
Peiper and Pitzer (1982); 
Pierrot et al. (1998); 
Roy et al. (1983); 
Millero (1985).
Table A5–13: Values of the Constants  and  in the Model (valid at 25 ºC) 

Parameter

Reference
Parameter

Reference








(Sr,Na 
0.07
a
(OH,Cl,Na
–0.006
c

(Sr,K 
0.01
?
(OH,Cl,K
–0.006
c

(Mg,Ca 
0.007
b
(OH,Cl,Ca
–0.025
c




(OH,SO4,Na
–0.009
c

(Cl,F
0.01
1
(OH,SO4,K
–0.05
c

(SO4,CO3
0.02
b)
(OH,Br,Na
–0.018
a

(SO4,HCO3
0.01
b
(OH,Br,K
–0.014
a

(SO4,B(OH)4
–0.012
c
(NO3,Cl,Na
–0.006
a

(HSO4,Cl
–0.006
b
(NO3,Cl,K
–0.006
a

(OH,SO4
–0.013
c
(H2PO4,Cl,Na
0
d

(OH,Br
–0.065
a)
(H2PO4,Cl,K
–0.0105
g

(NO3,Cl
0.016
a
(HPO4,Cl,Na
0
d

(H2PO4,Cl
0.1
d
(PO4,Cl,Na
0
d

(HPO4,Cl
–0.278
d
(H2AsO4,Cl,Na
0
d

(PO4,Cl
–0.924
d)
(HAsO4,Cl,Na
0
d

(H2AsO4,Cl
0.228
d
(AsO4,Cl,Na
0
d

(HAsO4,Cl
0.122
d
(SO3,Cl,Na
–0.0156
e

(AsO4,Cl
0.06
d
(HSO4,SO4,K
–0.0677
b

(SO3,Cl
0.0991
e
(HSO4,SO4,K
–0.0677
b

(acetate,Cl
–0.017
d
(OH,Cl,Na
–0.006
c




(OH,Cl,K
–0.006
c

(Sr,Na,Cl 
–0.015
a
(OH,Cl,Ca
–0.025
c

(Sr,K,Cl 
–0.015
2
(OH,SO4,Na
–0.009
c

(Na,K,Br 
–0.0022
a
(OH,SO4,K
–0.05
c

(Na,Mg,SO4
–0.015
b
(OH,Br,Na
–0.018
a

(K,Mg,SO4
–0.048
b
(OH,Br,K
–0.014
a

(Mg,Ca,Cl 
–0.012
b
(NO3,Cl,Na
–0.006
a

(Mg,Ca,SO4
0.024
b)
(NO3,Cl,K
–0.006
a

(H,Na,Cl
0.0002
f
(H2PO4,Cl,Na
0
d

(H,Na,SO4
0
f
(H2PO4,Cl,K
–0.0105
g

(H,Na,Br
–0.012
a
(HPO4,Cl,Na
0
d

(H,K,Cl
–0.011
b
(PO4,Cl,Na
0
d

(H,K,SO4
0.197
b
(H2AsO4,Cl,Na
0
d

(H,K,Br
–0.021
b
(HAsO4,Cl,Na
0
d

(H,Mg,Br
–0.005
?
(AsO4,Cl,Na
0
d

(MgOH,Mg,Cl
0.028
b
(SO3,Cl,Na
–0.0156
e








(Cl,SO4,Mg
–.004
b




(Cl,HCO3,Mg
–0.0196
b




(Cl,F,Na
0.0023
1




(SO4,CO3,Na
–0.005
b




(SO4,CO3,K
–0.009
b




(SO4,HCO3,Na
–0.005
b




(SO4,HCO3,Mg
–0.161
b




(HSO4,Cl,Na
–0.006
b











1 Determined from Clegg and Brimblecombe (1988) data; 
2 equated to Sr–Na–Cl; 
aPitzer and Kim (1974); 
bHarvie et al. (1984); 

 cFelmy and Weare (1986); 
dMillero (1983); 
eMillero et al. (1989); 
fPierrot et al. (1997); 
gPitzer and Silvester (1976); 
hPitzer and Kim (1974); 
iHarvie et al. (1984); 
 jFelmy and Weare (1986); 
kMillero (1983); 
lMillero et al. (1989); 
mPierrot et al. (1997); 
nPitzer and Silvester (1976).
A5–14. Pitzer–Debye–Hückel Slopes for the Osmotic Coefficients (A(, kg1/2 mol –1/2 1 atm)





P/bar

t/ºC     
1
50
200
400
600
800
1000

0.0
0.37672
0.37591
0.37347
0.37030
0.36722
0.36422
0.36131

5.0
0.37933
0.37851
0.37601
0.37277
0.36964
0.36660
0.36365

10.0
0.38211
0.38127
0.37871
0.37540
0.37221
0.36912
0.36612

15.0
0.38506
0.38419
0.38157
0.37819
0.37493
0.37178
0.36874

20.0
0.38817
0.38729
0.38459
0.38113
0.37779
0.37458
0.37149

25.0
0.39145
0.39053
0.38777
0.38422
0.38081
0.37753
0.37438

30.0
0.39489
0.39394
0.39110
0.38746
0.38397
0.38062
0.37740

35.0
0.39849
0.39752
0.39460
0.39085
0.38727
0.38384
0.38055

40.0
0.40226
0.40126
0.39825
0.39439
0.39071
0.38720
0.38383

45.0
0.40620
0.40516
0.40205
0.39808
0.39430
0.39069
0.38724

50.0
0.41029
0.40922
0.40601
0.40192
0.39803
0.39432
0.39077

55.0
0.41456
0.41345
0.41013
0.40591
0.40189
0.39807
0.39443

60.0
0.41899
0.41784
0.41440
0.41004
0.40590
0.40197
0.39822

65.0
0.42358
0.42239
0.41883
0.41432
0.41004
0.40599
0.40214

70.0
0.42834
0.42711
0.42342
0.41874
0.41433
0.41014
0.40618

75.0
0.43328
0.43199
0.42816
0.42332
0.41875
0.41443
0.41034

80.0
0.43838
0.43704
0.43307
0.42804
0.42331
0.41884
0.41462

85.0
0.44366
0.44227
0.43813
0.43291
0.42801
0.42339
0.41903

90.0
0.44911
0.44766
0.44336
0.43793
0.43285
0.42807
0.42356

95.0
0.45475
0.45323
0.44875
0.44311
0.43783
0.43288
0.42822

100.0
0.46056
0.45898
0.45430
0.44843
0.44295
0.43782
0.43299
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