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Fig. 1 Changes of pH during evaporation of

different types of salt lakes
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Table I Main chemical components of original lake water mg/L
BT Co%~ HCO; Cl- S0;~ K* Ca** Mg** Na* B,0,
e 201. 4 917 7 928 7 559 376.9 57.94 1 653 6 185 67.2
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Table 2 Experimental sampling from the CSE

keSS BURERTIA] (2019 4EZE R FEEE K /(g - L™') sk pH  Hrw ¥4 (XRD)
DC-1 3H14H 0. 369 8.82 —
DC -2 3A21H 0. 484 8. 86 —
DC -3 329 H 0. 662 8.87 —
DC -4 4H9H 1. 030 8.85 —
DC -5 416 H 1.217 8.79 —
DC -6 4H23H 2.024 8. 61 —
DC -7 4 A24H 2.347 8.52 FIKITHRAT 90% A7k 10%
DC -8 4 726 H 3.438 8.02 AR 33% EHEEEIL 41% |
TERE 13% = /KERIREE 12%
DC -9 4 H28H 4.398 7.71 =IKBREAEE 48% FANEERL 27% |
FHEh25%
DC-10 4H29H 5.105 7.55 ZIKERFREE 50% 7SIKTEE:R 26% |
55 20% BRENEN 4%
DC-11 4H30H 6.255 7.38 A 62% FENEEN 24% |
SIKVEER 11% FRANHIL 2%
DC-12 5A1H 6. 805 7.29 EANEETNL 66% A4k 34%
DC-13 5A2H 7. 485 6.97 FIENAERN. 90% A%k 10%
DC - 14 5H3H 8. 605 6.82 EEREERL 78% A13h 22%
DC-15 5H4H 9.925 6.71 FI4HEERL 67% A%k 33%
DC - 16 5H5H 10. 720 6.65 AL 66% AR 22% SNKTEE 12%
DC-17 5H7H 12. 450 6.54 A 67% ANEEN 22% /5K IGER 11%
DC - 18 5H11H 16. 305 6.46 AR 49% NN 40% Nk TEERR 1%
DC-19 5H12H 22.514 6.43 A 53% HENEE 37% /SKTEER 10%
DC =20 5H17H 27. 080 6.29 A 56% AENEERN 34% 7K 5 10%
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Table 3 Chemical composition change of liquid phase during evaporation( CSE) mg/L

V= Co3~ HCO; Cl- S0;~ K* Ca** Mg?* Na* B,0,
DC -1 299.2 966. 4 8523 8 395 368.9 67.05 1 686 6723 90. 55
DC -2 362. 1 1202 10 365 11 888 483.6 70.3 1 999 9 065 90

DC -3 561. 1 1365 13 075 15 165 662. 4 91.93 2 566 11 424 118.5
DC -4 929.7 1 940 19 725 22 434 1030 131. 4 3 865 17 042 177.2
DC -5 1392 2533 28 287 26 790 1217 133.7 5474 22152 247.3
DC -6 1612 3328 46 761 43 520 2 024 164.6 8 665 36 174 394.5
DC -7 1652 3135 53 987 50 160 2 347 167.0 9 814 41 673 450.5
DC -8 1 754 3597 78 332 71 930 3438 393.3 13 740 59 952 643.7
DC -9 1832 3932 101 569 95 700 4 398 418.2 17 890 78 344 920.3
DC-10 2025 3901 118 894 110 850 5105 242. 1 20 810 91 304 1011
DC-11 2229 4201 137328 125650 6 255 122.2 24260 103 695 1216
DC - 12 2748 4 387 137430 122 650 6 805 77.78 24495 102 159 1342
DC -13 2728 4 449 145538 110300 7485 80. 40 23305 103 435 1459
DC - 14 2738 4 449 145 538 108 300 8 605 111.1 23990 100 625 1 657
DC - 15 3 308 4760 151 697 106550 9925 115. 4 25115 101 601 1921
DC-16 3298 5163 149 849 110200 10 720 105. 8 26 295 99 725 2 099
DC - 17 2519 4175 152041 134903 12450 108.0 26 839 110 250 2528
DC - 18 3725 4242 128 871 124708 16 305 140. 5 31 111 81 453 3370
DC -19 5564 5726 154 384 128710 22 514 194.5 38 051 85 880 4622
DC -20 5428 6 319 161 804 123228 27 080 128.5 41 236 80 243 5670
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Fig. 2 Concentration changes of Mg ,Ca’" |

C0,*> " ,HCO; during evaporation
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Fig. 4 Changes of ion concentration and pH in

different stages of evaporation
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Fig. 5 Enrichment of potassium and

boron during evaporation
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The Salt Precipitation Sequence and Variation of pH Values
during the Evaporation Process of Dasugan Lakewater

LI Xing-yi"*? ,MA Yun-qi'*,PENG Zhang-kuang', YANG Jian'*>** / ZHANG Di' >
MA Xue-hai'*” | LIU Yu-xiu' ,ZHANG Yan-ling"’
(1. Key Laboratory of Comprehensive and Highly Efficient Utilization of Salt Lake Resources,
Qinghai Institute of Salt Lakes ,Chinese Academy of Sciences ,Xining ,810008 , China ;
2. Qinghai Provincial Key Laboratory of Geology and Environment of Salt Lake ,Xining ,810008 , China ;
3. University of Chinese Academy of Sciences , Beijing ,100049 , China ;
4. China University of Geosciences, Beijing ,100083, China)

Abstract ; Previously reported evaporation experiments of salt lake brine focused on the later period of brine e-
volution , and the minerals were mainly chloride and magnesium sulfate salts. In order to obtain the regularity of
salt precipitation sequence and pH value variation in the whole salt lake evolution stage ,the evaporation experi-
ment of brackish water was carried out in a constant temperature chamber at (28 +2) “C. Dasugan lake be-
longs to the brackish lake ( the salinity is 26.5 g/L). During the entire evaporation process, the sequence of
mineral precipitation is calcite monohydrate , halite , carborundum trihydrate , astrakhanite , epsomite and sodium
carbonate. There are seven groups of salt precipitation sequences, which is different from the evaporation and
crystallization rules of other sodium sulfate subtypes. There is no mirabilite precipitation during the evaporation
of brackish water in Dasugan lake. It may be due to its special hydrochemical compositions. And the pH values
decrease from 8. 82 to 6. 29 continually. The variation of pH values is mainly controlled by the precipitation of
mineral phase. The pH values rapidly decrease from 8. 79 to 7. 38 during the process of carbonate precipitati-
on,and then the pH values continue to decrease to 6. 65 at the sulfate precipitation which is mainly composed
of astrakhanite. During the halite precipitation stage ,the pH values slowly decrease to 6. 29. According to the e-
vaporation experiment of the brackish water lake,it is benefit to get more comprehensive understanding of the
law of salt precipitation , brine evolution,and pH variation in each salt precipitation stage during the evaporation
and concentration process of the salt lakes.

Key words : Dasugan lake ; Brackish water ; Evaporation experiment;Salt evolution law ; pH



