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Appendix 6

Composition of Natural Waters

Table A7-1. Preparation of 1 kg of 35.00 of Artificial Seawater
A. Gravimetric Salts

Salt 
         
grams/kg       

moles/kg 
       
M.W.  

NaCl
          
23.9849
      

0.41040
       

58.4428

Na2SO4
 
4.0111
       

0.02824       

142.0372

KCl

0.6986
       

0.00937
       

74.5550

NaHCO3
 0.1722
       

0.00205
       

84.0070

KBr

0.1000
       

0.00084       

119.0060

B(OH)3

 0.0254
       

0.00041
       

61.8322

NaF

0.0029
       

0.00007
       

41.9882



28.9951

B. Volumetric Salts

Salts
         
grams/kg 

moles/kg
       

M.W.

MgCl2
          
5.0290


0.05282        

95.211

CaCl2

1.1409


0.01028       

110.986

SrCl2
          
0.0143


0.00009       

158.526

Use 1 molar MgCl2 , CaCl2  and SrCl2  (standardize by  AgNO3 titration). 52.8 ml of 1 molar MgCl2 , 10.3 ml of 1 molar CaCl2, and 0.1 ml of 1 molar SrCl2  are needed. The densities of these solutions are 1.017 g/ml and 1.013 g/ml, respectively, for MgCl2 , CaCl2 and SrCl2  solutions at 1 molar. The grams of water of in each solution are given by


H2 O = gsoln - gsalt =  ml × density – gsalt
C. Addition of Water

gH2 O to add = 1000 – gH2 O from MgCl2, CaCl2, and SrCl2
Table A7–2. Composition of Waste Isolation Pilot Project Brines














Molality




Molarity



Ion
G-seep
SB-3
Brine A
Brine B

G-seep
SB-3
Brine A
Brine B












Na+
3.68771
3.42469
1.54274
4.70760

4.11
3.87
1.77
4.97

Mg2+
0.52778
0.83703
1.24892
0.00427

0.63
1
1.44
0.005

Ca2+
0.00637
0.00739
0.01685
0.01711

0.0077
0.009
0.02
0.02

K+
0.29281
0.42533
0.66500
0.00427

0.35
0.51
0.77
0.005

Sr2+
0.00000
0.00000
0.00000
0.00000

0
0
0
0




 
 


 



Cl–
4.96017
5.97458
5.35896
4.95369

5.1
6.01
5.35
4.93

SO42–
0.25680
0.14135
0.03378
0.03430

0.303
0.17
0.04
0.04

HCO3–
0.00000
0.00000
0.00000
0.00000






Br–
0.01408
0.02713
0.00842
0.00855

0.017
0.033
0.01
0.01

CO32–
0.00000
0.00000
0.00000
0.00000






B(OH)4–
0.01242
0.02713
0.01264
0.00034

0.015
0.033
0.015
0.0004

B(OH)3
0.00000
0.00000
0.00000
0.00000

















pHNBS
6.1
6
6.5
6.5

6.1
6
6.5
6.5

pHF
7.1
7.16
7.56
7.22

7.1
7.16
7.56
7.22

pHT
6.65
6.85
7.49
7.09

6.65
6.85
7.49
7.09












aH2O
0.785
0.744
0.783
0.806

0.785
0.744
0.783
0.806












Density
1.209
1.219
1.188
1.17

1.209
1.219
1.188
1.17












M
4.879
5.432
4.444
4.865

















I
6.065
6.911
6.393
4.949

6.677
7.586
6.958
5.088

Table A7–3. Composition of Dead Sea Brines












Molality





Ion
Upper
Transition
Lower














Na+
1.75190
1.73740
1.79190





Mg2+
1.55520
1.73260
1.81100





Ca2+
0.42740
0.43000
0.44480





K+
0.17390
0.18990
0.20140





Sr2+

















Cl–
5.80980
6.16980
6.41730





SO42–
0.00630
0.00530
0.00450





HCO3–
0.00390
0.00380
0.00380





Br–
0.06020
0.06690
0.06840





CO32–








B(OH)4–








B(OH)3

















I
7.88
8.42
8.76





Density
1.205
1.224
1.233























aH2O
0.785
0.744
0.783
0.806













Density
1.209
1.219
1.188
1.17













M
4.894
5.168
5.372
0.000













I
7.878
8.420
8.762
0.000




Table A7–4. Composition of Red Sea Brines












Molality





Ion

















Na+

5.4265






Mg2+

0.0448






Ca2+

0.1577






K+

0.0739






Sr2+

















Cl–

5.8869






SO42–

0.0105






HCO3–








Br–








CO32–








B(OH)4–








B(OH)3

















I

6.12
























Table A7–5. Composition of Lake Tanganyika Waters












mmol kg–1





Ion

















Na+

2.827






Mg2+

1.728






Ca2+

0.175






K+

0.793






Sr2+

















Cl–

0.621






SO42–

0.038






HCO3–

0.673






Br–








CO32–








B(OH)4–








B(OH)3

















I

9.367






Density

0.9975















Table A7–6. Composition of Caspian Sea Waters












Molality





Ion

















Na+

0.1391






Mg2+

0.03015






Ca2+

0.0086






K+

0.0021






Sr2+

















Cl–

0.1515






SO42–

0.0317






HCO3–

0.0036






Br–

0.0001






CO32–








B(OH)4–








B(OH)3

















I

0.2891






Density

1.0554















Table A7–7. Composition of Tiber River Waters












mmol kg–1





Ion

















Na+

3.784






Mg2+

1.166






Ca2+

2.591






K+








Sr2+

















Cl–

2.824






SO42–

0.898






HCO3–

6.508






Br–








CO32–

0.033






B(OH)4–








B(OH)3

















I

0.2891






Density

15.982















Table A7–8. Composition of Average River Waters


















Ion

mmol kg–1















Na+

0.274






Mg2+

0.1685






Ca2+

0.3745






K+

0.059






Sr2+

















Cl–

0.220






SO42–

0.1165






HCO3–

0.950






Br–








NO3–

0.016

































I

2.0785






Density

0.99713















Table A7–9. Composition of River Waters Entering the Baltic Sea


















Ion

mmol kg–1















Na+

0.222






Mg2+

0.1235






Ca2+

0.524






K+








Sr2+

















Cl–








SO42–

0.046






HCO3–

1.362






Br–








CO32–

0.00285






F–

0.005






B(OH)4–

0.001






B(OH)3

0.012















I

2.186






Density

0.9971






Table A7–10. Composition of Orca Basin Brines


















Ion

mol kg–1















Na+

4.1409






Mg2+

0.0432






Ca2+

0.0272






K+

0.0161






Sr2+

















Cl–

4.2169






SO42–

0.0381






HCO3–

0.0047






Br–








CO32–








F–








B(OH)4–








B(OH)3

















I

4.4063






Density

1.2480















Table A7–13. Composition of Mono Lake Waters







Species
mol kg–1










Na+
1.241001




Mg2+
0.001541




Ca2+
0.000140




K+
0.054160




Sr2+
0.000000




Cl–
0.524787




SO42–
0.110187




HCO3–
0.121392




Br–
0.000000




CO32–
0.202165




B(OH)4–
0.028014
















I
1.7673




Density























Table A7–14. Composition of TRIS buffer for S=35 seawater.





g dm-1


Solute
m
mol kg-1
g kg-1
 (25°C) a




Artificial seawater



NaCl
0.42664
0.41168
24.061
24.625


Na2SO4
0.02926
0.02823
4.011
4.105


KCl
0.01058
0.01021
0.761
0.779


CaCl2
0.01077
0.01039
1.153
1.180


MgCl2
0.05518
0.05325
5.069
5.188




g salt
35.055





g H2O
964.94





m = 0.06 TRIS buffer





NaCl
0.36664
0.34933
20.416
20.946 b


Na2SO4
0.02926
0.02788
3.960
4.063 


KCl
0.01058
0.01008
0.752
0.772 


CaCl2
0.01077
0.01026
1.139
1.169 


MgCl2
0.05518
0.05258
5.006
5.136 


TRIS
0.06
0.05717
6.926
7.106 


TRISHCl
0.06
0.05717
9.010
9.244 




g salt
47.209





g H2O
952.791



a On the basis of an experimental measurement of ( = 1.023422 cm-3 at 25°C, values at other temperatures can be estimated from ( = (SW + 2.26 x 10-6t, where (SW  is the density of seawater at a given temperature (Millero and Poisson, 1982).

b On the basis of the measurement of ( = 1.025960 g cm-3 at 25oC, values at other temperatures can be estimated from ( = (SW  + 0.0583 mTRIS.

