
Inputs:
≔Vrs -1.0 ≔k0 -1.2 ≔k2 ⋅-9.9 10-4 ≔TdegC 2.1588 ≔salinitypsu 35

≔fp0 -1.2461 ≔fp1 ⋅-9.8801 10-6 ≔fp2 ⋅9.6344 10-9 ≔fp3 ⋅-7.7662 10-12 ≔fp4 ⋅2.3725 10-15

≔fp5 ⋅2.831 10-19 ≔fp6 ⋅-1.8339 10-22

≔fp =++++++fp0 ⎛⎝ ⋅fp1 101 ⎞⎠ ⎛⎝ ⋅fp2 102 ⎞⎠ ⎛⎝ ⋅fp3 103 ⎞⎠ ⎛⎝ ⋅fp4 104 ⎞⎠ ⎛⎝ ⋅fp5 105 ⎞⎠ ⎛⎝ ⋅fp6 106 ⎞⎠ -1.246

Constants
Gas constant: ≔RGC 8.3145 ≔FaradayConst 96485

≔TdegK =+TdegC 273.15 275.309

≔SNernst ⋅―――――
⋅RGC TdegK

FaradayConst
ln ((10))

Bisulfate Equilibrium Constant Dickson et al. 2007 Chapter 5 page 12 Eq. 33

≔IonicStrength =――――――――
⋅19.924 salinitypsu
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≔Khs04 =exp
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Activity coefficient of HCl in seawater

≔ADH =++⎛⎝ ⋅⋅3.4286 10-6 TdegC
2 ⎞⎠ ⎛⎝ ⋅⋅6.7524 10-4 TdegC

⎞⎠ ⋅4.9172 10-1 0.493 Martz 2010

≔exponentγHCl =+―――――――――
⋅ADH IonicStrength0.5

⎛⎝ +1 ⋅1.394 IonicStrength0.5⎞⎠
⋅⎛⎝ -0.08885 ⋅0.000111 TdegC⎞⎠ IonicStrength 0.256 Khoo 1977

≔γHγCl =10exponentγHCl 1.803

Total Sulfate

≔SO4total =⋅―――
0.14

96.062
――――
salinitypsu

1.80655
0.028

seawater Chloride concentration (mol/kg solution

≔cCl =⋅―――
0.99889
35.453

――――
salinitypsu

1.80655
0.546

≔mCl =⋅cCl ―――――――――
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≔ktp =++k0 ⋅k2 TdegC fp -2.448
≔pH =――――――――――――――――――

++⎛⎝ -Vrs ktp⎞⎠ ⎛⎝ ⋅⋅SNernst 2 log ⎛⎝γHγCl⎞⎠⎞⎠ ⎛⎝ ⋅SNernst log ⎛⎝mCl⎞⎠⎞⎠
SNernst

26.777
≔pHfree =――――

⎛⎝ -Vrs ktp⎞⎠
SNernst

log ⎛⎝ ⋅γHγCl
2 mCl

⎞⎠ 7.012

≔pHfreeSW =-pHfree log
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≔pHtotal =-pHfreeSW log
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Change in HCl Vrs as a function to temperature and pressure ≔PdBar 21

≔meanγ =+⋅-0.000113 TdegC 0.9067 ⋅9.06456 10-1 ≔ΔV0 =-+16.38 ⋅0.0896 TdegC ⋅0.001264 TdegC
2 16.5675

≔Vct =⋅―――――
⋅-RGC TdegK

FaradayConst
ln ⎛⎝(( ⋅meanγ 0.01))2 ⎞⎠ 0.22317 ≔Vcp =⋅⋅⋅―――

ΔV0
23061

0.0242 ――――
⎛⎝ -PdBar 10⎞⎠

10
――

1
1.01

⋅1.894 10-5

≔Vc =+Vct Vcp 0.223

=--1.121740 Vc -1.34493
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