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Formation Mechanisms of Water Composition of Bulong Lake
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Abstract On the basis of hydrogeological condition of the studied area, the characteristics of chemical composition
of lake water, river water and groundwater are analyzed. Comparing with the recharge water, the main changes
of the composition of Bulong Lake are the marked increase of TDS and the concentration of various species, as
well as the change of water type from HCO;3 ° Cl to C1° SO4 ° HCOs. The causes of these changes are the lake
water evaporation dissolution/ precipitation of minerals, and adsorption/ desorption of cations. The ion ratio
analysis is used to evaluate the proportion of lake w ater evaporation. The result shows as much as 71.43% water
has been evaporated in the lake which makes the concentration of species in the lake increase 3.5 times. The
calculated results of mass balance show the main chemical reactions in the formation of lake water composition are
the dissolution of salt and gypsum, precipitation of calcite, outgasing of CO,, and some ion exchange reactions.
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1 .
Tab.1 Chemical Analysis Results of Bulong Lake Water, River Water and Nearby Groundwater 0./ (mg ° L™

TDS pH  Na™ K" ca® Mg cIT SO0F  HCO; CO% S S ol Sys
G 327.53 7.7 23.11 60.96 25.34 42.79 35.54 155.05 0.00 —0.019 —0.381 —2.044
Ga 629.77 8.3 130. 23 47.10  26.75 40.42  44.43 358.48 0.00 0.526 0.843 —2.114
Gs 592.56 7.6 125.20 4410 29.20 39.00 76.80 341.70 0.00 0.034 —0.075 —1.910
(N 524.36 7.7 184. 00 1503  4.38 145.00 95.10 161.70 —0.636 —1.771 —2.233
B, 606.07 83 190.00 3.65 21.00 17.10 83.60 95.60 357.00 6.00 0.441 0.828 —2.140
B, 619.18 8.4 190.00 4.55 26.10 830 99.30 121.50 308.10 9.00 0.574 0.685 —1.939
Gs 362.15 7.7 99. 80 21,40 12,30  44.00 59.60 222.10 —0.318 —0.842 —2.248
Ge 268.17 7.4 22.50 5210 5.50 16.00 40.80 115.90 0.00 —0.500 — 1.942 — 1.982
G 384.71 8.4 83. 62 36.37  19.50 62.47 6422 158.83 6.24 0.481 0.729 —2.015
Gs 243.57 8.8 95. 60 2.81  0.36 32.98 40.83 129.97 12.00 —0.254 — 1.364 —3.224
Bs 755.12 8.4 250.00 5.45 22.00 13.10 122.30 145.50 363.10 12.00 0.547 0.905 —1.974
Go 461.62 7.6 77.17 21.91 56.97 47.03 55.83 405.42 —0.198  0.055 —2.368
Gio 566.53 7.6 189. 00 16.89  13.84 109.92 132.56 206. 64 —0.603 —1.259 —2.072
G 525.02 8.9 170. 40 16.50  0.00 80.70 205.30 98.55 3.60 0.334 —8.519 —1.884
G 905.74 8.1 244.80  61.10  0.60 76.20 492.80  59.80 0.00 —0.156 —2.295 — 1.067
B, 2922.74 8.3 1010.00 18.50 26.10 47.10 616.80 734.90 912.20 9.00 0.699 1.690 — 1.532
, Na . )
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Tab. 2 Comparison of the Chemistry of B;, B; and the
Evaporated Residual of B; 0,/ (mg ° L™

TDS Na® K+ Ca2" Mg2"
B3 755. 12 250 5.45 22.0 13. 10
2642.92 875 19. 08 77.0 45. 85
B4 2922.74 1010 18.50 26. 1 47.10
cl S0% HCO;  CO%
Bs 122. 30 145. 50 363.10 12
428. 05 509.25 1270.85 42
B4 616. 80 734.90 912.20 9
NaCl(  )=Cl +Na" )
CaS0s+(  )=S0i +Ca 3)
CO3 +Ca” =CaCO:( ) 4
H.CO3=CO0:+H-0 ®))
s Bs
Na , B Mg
K" +NaX = Na +KX 6
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, (2)~(®)

Bs
2) ~



74 31

2 , ) 2
+ = + 9 , . /
s Bs . ,
) o 35
) x1(mmoL) 1 . .
( , )+ x2 (mmoL) 2 CO2 s
v xn (mmoLL) n , .
) ) i 3) )
bi (mmoL), ,

Zaijxf - bi l: 17 27 RN 7] (10)
=1

b o
: dij 1 j
) 1 moL J
i . Na.K.Ca. [ 1] ) , ,
Mg .C1.C.S : (10). Ep :
2007, 34(1); 107-112.
[ 2] . )
3
(0. : + 1999, 27(3):
(2)"'(8) ’ (6) 46-51.
K™ , . 3 (3] .
R [J- : , 2006, 36(4); 570-573.
4 .’ b
B . L4
[J- , 2008, 21(3). 82-86.
COZ ’
[ 5] , , .
’ ° [J- , 2008, 30(4). 42-43.
3 B, [ 6] , . )
Tab. 3 Calculated Results for the Reactions That Forming (. , 2006, 24(4). 63-65.
the Chemistry of Water in B, CB/ (mmol~° L™1) [ 7] Plummer L N, Patkhurst D L, Thorstenson D C. Develop-
@) @) @ ) © . @) ment of Reaction Models for Groundwater Systems|[ J].

Geochim Cosmochim Acta, 1983, 47 (4); 665-685.
530 235 —3.33 —3.00 —0.01 K ) —0.24(CZT) —0.05 €2 )

[ 8] s s . [J.
. N » 2003, 30 (6): 105-109.
s [ 9] , s
L. » 2005, 27 (1)
b
59-&4.
/ ’ [ 10] . . .
° [Jy- » 2004, 37C1): 90-96.
4 [ 11] . s s
[J- ,
2005, 32(2); 11-19.
¢) , P19
[ 12] Crerar D A. A Method for Computing Multicom ponent
’ ’ Chemical Equilibria Based on Equilibrium Constants[ J] .
, TDS ’ HCOs Geochim Cosmochim Acta, 1975, 39(10); 1375-1384.
cl C1°S0: *HCOs (13 : Eh

TDS . [J. , 1987, 9(3): 6-80.



