10 4 Vol. 10 No.4
2002 12 JOURNAL OF SALT LAKE RESEA RCH Dec. 2002

An Investigation on Evaporating
Experiments for Qinghai Lake Water, China

SUN Da-peng, LI Bing—xiao, MA Yu-hua, LIU Qun-zhu
(Qinghai Institute of Salt Lakes, Chinese Academy of Sciences, Xining 810008, China)

Abstract: Qinghai Lake is located in the noitheastern pait of Qinghai— Xizang(Tibet) Plateau, and it is a typical
continental brackish— water lake. The lake water belongs to sodium sulphate subtype with a salinity of
14 07 ¢/ 1, and obviously differs from seawater in chemical composition. It is saturated by CaCO3 and aragonite
is separating out. In order to reveal the evolving tendency of the lake water, salt— separating sequences and
forming conditions of various salt deposits, we took a large amount of lake—water near the southem bank of the
lake and carried out the evaporating and freezing— evaporating experiments. The evaporating experimental re-
sults show that, hydromagnesite is first separaied with the lake— water being concentrated, and then halite,
thenardite, bloedite, picromerite, epsomite, sylvite and carnallite precipitated successively. The results of
freezing evaporation show that, fisst hydromagnesite, and then mirabilite, nesquchonite, halite, epsomite, car-
nallite and bischofite separated, respectively. The final mother liquid of those expenments were preserved for 1
— 2 months( in laboratory) and borates were precipitated. The above salt— separating sequence and crystalliza-
tion patlway obviously differ from those of seawater, and are similar to some saline lakes on Qinghai— Xizang
(Tibet) Plateau and some ancient lake basins of Tertiary in the eastern China, such as Dalongtan Playa( Qaidam
Basin) and Dawenkou Basin(Shandong province) etc. . Therefore, these experimental results are very important
for illustrating the evolving tendency of the Qinghai— lake water and the formation and evolution of the salt
lakes of Qinghai— Xizang ( Tibet) Plateau, aswell as the formation of potash deposits and other salt resources in
continental lake basins.
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lakes (Gahai and Haiyan Bay etc.) separated or se-

1 INTRODUCTION mi— separated fiom the lake. And in the east, the

Erhai lake is isolated from it. The external drainage

Qinghai Lake is located in an intermontane rift is fiercely developing. The biggest river— Buha Riv-

— depression basin of the southern side of Qilian er is situated at the west of the lake and its total in-

mountains. It covers an area of 4340 km”with an al- flow into the lake for a year makes up 67 % of the to-

titude of 3193. 92 m a. s.1. and with the maximum tal runoff. The annual average temperature is 0. 9—
depth of 27m. In the northeast there are many small 2 7°C, the annual evaporation is 3. 8 times of the
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annual precipitation, and thus this area belongs to
high — cold semi — arid prairie climate. Qinghai
Lake began to be formed in the Mid —pleistocene e-
poch (0. 5MaB. P. at least)[ " The lacustrine sedi-
mentation has rather developed since the Late Pleis-
tocen period, and consists of a suite of dark—colour
calcareous muds enriched in organic material with
the obvious fine lamination' > ¥ .

Qinghai — Lake water is 14. 07 g/ 1 in salinity
and belongs to sodium sulphate subtype, and is a
typical continental water body( Table 1). In the water
the main chemical components are, cations Na >
Mg2+> K > Ca’" and anions CI > S0F >
HCOs +CO3 .

obviously difference in chemical composition, char-

Compared with seawater, there is

acteristic coefficients and hydrochemical types, such
as high— B— Li and low —Br contents, high—Mg-
SO4 and low—Ca contents, etc. It shows the charac-
teristics of the salt lakes and lakes on Qinghai —
Xizang Plateau. At present, the Qinghai— Lake wa-
ter is saturated by CaCO3 and aragonite is separating
(Fig. 1, Photo. 1). At the eastern bank of Haiyan
bay hydromagresite is distributed( Photo. 2).

The water bodies of the continental lake basins

mainly have two chemical types: the sulphate and
carbonate types. Qinghai Lake is typical of the for-
mer. In order to reveal the evolution process and salt
—separating sequence of the water body , we car-
ried out the research on evaporating experiment for
Qinghai — Lake water. It is more important to ex-
plain the formation and evolution of the salt lakes on
Qinghai— Xizang Plateau and the fomation of some
salt deposits. However, little effort has been made,
at home or abroad, to the study of such an evaporat-

ing experiment for the low — concentration water—

body.

2  EXPERIMENTS

2.1 Experimental Method

A water sample of approximately 0. 75m’ was
collected from Erlangjian near the southern bank of
Qinghai Lake in the April of 1990. And then the
natural evaporating experiment of the large— volume
lake —water was carrided out of laboratory in Xining
city(from May to October at that year) . On the basis

of that, there were two experiments to be made in

Photo. 1 SEM photagraph of aragonite obtained from Qinghai Lake water( X 2.

500)



Table | Comparison of chemical composition betveen Qinghai Lake water and seawater!
Location Qinghai Lake Seawater  South China Sea Huanghai Sea  Haiyan Bay ~ Gahai Lake
Density( g/ cm®) L 011 1022 L 022 L 016 L 024
pH 9159 30 752 8 94 9 02
Salinity( X 10 %) 1423 34 48 3320 31. 30 17.83 31. 88
Main chemical components(X 10 ).
Na© 393 1056 1020 9 67 502 9 46
K 016 0 38 0 39 0 33 020 0 44
Mg®" 0 79 127 133 L 16 097 135
cet 0 01 0 40 0 39 0 37 0 01 0 01
cr 579 18 98 18 44 17. 15 74 13 37
so; 235 2 65 2 61 2 37 291 6 04
HCO; 0 68 014 015 013 0 58 053
03~ 052 — — — 071 0 68
Trace elements(X 10 ©)
B 117 46 43 43 14 8 247
Li 084 01 <1 017 113 2 10
Br 1. 50 65 ? 61 20 55
I 0 004 0 05 Em 0 005 0 011
Sr 004 8 9 78 0 05 0 07
Ba 0 02 0 006 0 03 0 02
P 0503  0001—006 095 1.20
Cu 0016  0001—0 025 0 03 0 024
Fe 0 067 0 003 0 09 0 10
Ni 0092 000150 006 0 20 014
Mn 0 016 0001 0 019 0 02
Ti 0 01 0 001— 0 009 0 02 0 018
U 0 042 0 003 0 07 0 064
Zn 00021 0 0090 021 0 014 0 004
Cr 0124  0001— 0 0025 017 020
Si 0925  001—4 132 204
Al 0259 000324 0 46 0 47
Characteristic coefficients:
Na/K 24, 56 27.79 25 69 29. 30 2548 21. 50
Mg/ K 494 334 3 41 352 490 307
Mg/ Ca 79 318 3 41 352 9.5 135
( K/ 2 salt) 1000 1124 11. 02 11.75 10 54 1122 1380
Cl /X salt 0 41 055 055 0 55 042 042
S0 / 2 salt 017 0 08 0 08 0 08 016 019
(HCO3 C()%i/ZSah)“lOO 8 43 0 41 0. 45 0 42 724 380
Hydrochemical type NapSO4 MgSOy- MeSO4 MgSO4 NaS04- NaSO4

subtype subtype subtype subtype subtype subtype
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Fig 1 X— ray powder analysis of aragonite( contained a little calcite) separated from Qinghai Lake water'”

Photo. 2 Hydromagnesite deposits occurred on the eastem bank of Haiyan Bay

1991. One was the isothermal evaporating experiment
at 25 C and the other was the natural freezing— e-
vaporating experiment. The fomer was carried out in
laboratory from the beginning of halite — separating
stage to the end of camallite— precipitating stage;
the latter was made out of laboratory for freezing in
spring( 5 'C—17°0) and for evaporating in summer,
and ended to the precipitation of bischofite in au-
tumn of this year

The natural evaporating experiment of the large
— volume lake water was carried out in plastic
troughs ( 100X 100X 40cm’, each one) under sun-

light.. The isothermal evaporating experiment, (25,0 X7 jray powder analysis.  and part by scaming elec:

for the lake waler was carried out in an isothermal
plant of the laboratory, putting the halite— separating
stage brine into a glass trough and heating with 4
bulbs, and the temperature is controlled by a contact
temperature meter and a relay( precision; 25 C 0. 5
C). For the entire experiment we adopted the con-
tinuesly separating method of the liquid and solid
phases.

The liquid— phase samples obtained from those
experiments were detemined by the chemical anal-
ysed method and the AAS method. The solid sam-

ples were identified by the chemical, micwscope and



tron microscopy.

2.2 Experiment Results

(1) Natural evaporating experiment for a large
—volume of Qinghai Lake water

The original lake water is 1. 010 in specific
gravity(S. G.) and 14. 07 g/1 salinity. It is saturat-
ed by CaCO3 and aragonite is separating. With the
evaporation and concentration, the salt — separating
squence is as follows( Table 2) .

a AsS G.is 1.015 and salinity 22. 21 g/ 1,
nesquehonite begins to precipitate ( Fig. 2) . At that
time, the concentration of the mother liquid is simi-
lar to that of the Haiyan Bay water(Table 1).

b. S.G. reaches 1.025, salinity 33. 94 g/ 1,
hydiomagnesite ( contained a little calcite) begins to
separate( Fig. 3, Photo. 3). At that time, the concen-
tration of the liquid phase is similar to that of the
Gahai water(Table 1).

e S.G. —1.237, salinity —352. 52 ¢/ 1, halite
begins to precipitate.

With the evaporation and ncentration of the

lake water, the ciystallization pathway is: the chemi-
cal composition point of the original lake water is sit-
uated at the bloedite field of the metastable phase di-
agran (25°C) for Na , K, Mg’ //Cl , SO% -
H20 system ( Fig. 4), and then drops to the
thenardite field with the separation of nesquehonite
and hydromagnesite. This point is just the beginning
of halite precipitation.

(2) Isothermal evaporating experiment(25 C)
for Qinghai Lake water

The original sample is the brine of the halite—
separating stage with a specific gravity of 1. 256 and
a salinity of 379. 07 g/ 1. With the evaporation and
concentration of the brine, its salt— separating se-
quence is as follows( Table 3) :

a. As the specific gravity of the brine reaches
1. 266, the salinity 380. 17g/ 1, and thenardite began
to precipitate. Halite +
Thenardite.

b. As S.G. reaches 1. 285, salinity 404. 54 ¢/
1, and bloedite began to separate. Its mineral group:
Halite + Thenardite + Bloedite.

Its mineral group:

Table 2 The result of natural evaporating experiment for a large— volume of Qinghai Lake water”!

Chemical composition of liquid phase  0/(g/ )

Tndex (' mol/ 100mol)

Samples  S. G Salinity  pH Solid phas
] . . o . ) + 2t 2
nc (g Na K Mg Ca ¢l 4 HCO3  CO3 BO3 L Br I X Mg~ S04
(mg/1) (me/l) (/)
QE—OWL 010 1407 931 4B 015 0B 00 564 229 053 056 004 088 297 42 350 544 4211 Aragonie
QE—1 L0y17°C 2221 9.7 64 02 115 a0l 921 37 08 067 Q06 L3 45 65 34 5305 4.5 Nesqchonie
QF—2 L @y28°C 339 9B 98 Q¥ 16 002 141 570 123 09 Ql0 L9 67 144 377 5.5 4473 Hydomagesie
Q=3 LOoy25C 1@ 1 nd 317 1L2Z 40 Q05 449 179 116 109 Q31 54 194 B 439 42 0.4 Hydomageie
Qi—4 1L3717°C 325 nd 100 432 125 020 1593 634 284 078 138 nd D 450 4180 3.7 Halile
QE-5 1236¢14C 3091 nd 1MD0 4@ 134 QI8 1701 &.16 254 086 145 nd nd 455 4175 5375 Hdie
kL8
TH—
RS T, Adﬁ\ )\k A MA.@L ol A
100 moa “0ad L8] Lalod

Fig 2 X~ ray powder analysis of nesquehonite obtained from the natural evaporating experiment

of Qinghai Lake water'?
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Fig 3 X— ray powder analysis of hydiomagnesite obtained from the natural evaporating experiment of
Qinghai Lake water 3

Photo. 3 SEM photograph of hydromagnesite obtained from the natural evaporating
experiment of Qingha Lake water( < 5000)

c¢. S.G. — 1303, salinity —403. 84g/1, pi-
comerite began to separate
Halite+ Bloedite + Picromerite.

d. S.G. — 1 309, salinity — 426. 34¢/1, ep-
somite began o precipitate.
Halitet+ Bloedite + Picromerite + Epsomite.

e. S.G. — 1.346, salinity — 436. 66¢g/1, car-
nallite began to separate. lis mineral group: Halite
+Epsmitet Camallite.

f. Finally , the specific gravity reached 1. 350,

Its mineral goup:

Iis mineral goup:

salinity 446. 90 ¢/1, and the salt —separating group
: Halite + Hyxahydrite + Epsomite + Carnallite.

The re%ﬂed&m}gﬁuﬁugmc LtIE]u]IllE oum§/ ElBummg 101%1‘10%‘?{?: Hl?u IyStR]l]le :[rlﬂ?s PE“E}M{%(}S nﬂtuﬁoy}s“ Www.cnl

and is reserved for a month, and borate is precipitat-
ed( Photo. 4).

In the experimental process, the original brine
point was situated at the upper part of thenardite
field of the metastable phase diagram (25°C) for
Na', K", Mg® //C17, SOF H,0 system (Fig.
5) . With the evaporation and concentration, this
point moved upwards, passing bloedite field and en-
tering epsomite field And finally it only closed to
the eutectic point of halite + epsomite + pi-
cromerite 1 sylvite when the camallite, hyxahy-
drite, epsomite and halite were separated(Fig. 5).



tent with that of the metastable phase diagram. This
is mainly because the chemical comporents of the
natural brine are complicated and its evaporation is
rapid during the process of the experiment.

In the process of evaporating experiment, the

sylvite— separating stage should exist between point

Bischofite

Glagerite

11 and point 12. Unfortunately, we could not take
the sample in time.

From the above mentioned, it might be seen
that the whole salt— separating sequence during the

evaporation and wncentration of Qinghai Lake water

is described as follows:

Fig 4 Crystallization path of the natural evaporating expernment

for a large— volume of Qinghai Lake water

photo. 4 SEM photograph of borate obtained from the final mother liquid of evaporating
experiments for Qinghai Lake water (XX 5000)

(C)1994-2020 China Academic Journal Electronic Publishing House. All rights reserved.
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Bischofite Carnallite
Epsomite
Bloedite 2 Sylvite
50
Picrome:
Thenardite Glaserite
sof 28
Fig 5 Crystallization path of the isothemmal evaporating experiment( 25 C)
for Qinghai Lake water
Table 3 The result of isothemal evaporating experiment(25 C) for Qinghai Lake water
Samples S, G. Sabinity  pH Chemical composition of liquid phase @/ (g/1) Tndex (' mol/ 100mol) Sdid phas
, , . _ S R
(¢) Na K Mg Ca Cl 4 HCO3 CO3 B03 Li Br 1 K Mg S04
(mg/1) (mg/l) (M)

QE—OW 1256 3P 1 nd 10 4 & 1342 018 o1 &.16 254 a8 145 4,55 41.7 5375 Hdite

QE—6 1. 66 302 80 181 58 166 007 699 &.& 095 082 083 17. 47 237 003 4 85 4.2 54.2 Halite+
Theraxitet
Hydo— gl auberite( 7)

QE—7 1285 445 7.9 9% 78 2231 006 1563 11598 113 104 109 231 309 003 462 4104 5434 Haitet+
Therauitet
Bloedite

QE—8 1303 4B.8 8.0 9472 99U 2521 002 1537 176 106 153 133 431 30 004 540 0.7 51.9 Halite+ Bloedite+
Picromerite

QE—9 1301 4163 7.9 970 1067 2615 007 1558 1234 112 154 1.38 431 3%9 005 520 4293 5189 dto

QE—10 1. 26 416 8 7.8 849 127 29& 006 15L8 13504 113 1.98 173 528 48 005 563 8.7 0.7 dito

QE—11 1309 D624 7.8 8448B 158 328 006 518 1377 193 2 80 205 64 1 525 006 661 45.4 51.9 Halite+ Bloedite+
Piciomerite+
Epomite

QE—12 1. 346 437 1.4 467 318 557 004 1642 1383 507 160 5 5@ nd 979 5535 3486 Haite+ Epomite
~+ Carnallite

QE—E 1.350 4469 6.2 150 3137 848 2163 9.4 942 425 1250 nd 811 0.8 2106 Halite+
Hyxahydritet
Epomitet

Carnallite




Aragonite,

T @

. Nesquehonite,
Hydwomagnesite,
. Halite,
Halite+Thenardite+ Hydroglauberite( 9
Halite +Thenardite 1+ Bloedite,
Halite+ Bloedite+Picromerite+ Epsomite,
. Halite+Picromerite+Epsomite,
Halite +Piciomerite+ Eqsomite+Sylvite,
Halite + Epsomite+Syvite 1 Carnallite,
k. Halite+ Epsomite+Camallite,
1. Halite + Epsomite + Hyxahydrite + Camnal-

=R o™ 0 2 oo

—

-

lite.

The whole ciystallization path is also rather
complicated. At first, the original point was situated
at bloedite field, and then moved down to the
thenardite field with the precipitation of nesquehonite
and hydiomagnesite, and finally rised to epsomite
field passing through bloedite field. That is , the fi-
nal constituting point of them other liquid still fell
into epsomite field of the metastable diagram for
Na , K , Mg2+/ Cl , S0 -HO five — compo-
nent system( Fig. 5).

In addition, we have carried out the natural e-
vaporating experiment for Gahai Lake water The salt
— separating sequence and crytallization path awe
similar to those of Qinghai Lake water.

In the above whole experimental process for
Qinghai Lake water, with the precipitation of various
salts, B and Li elements are further cmncentrated in
the mother liquid, and they finally reach 9. 42¢/1
and 425 mg/ 1, mwespectively ( Table 3). It suffi-
ciently shows the characteristics of B—rich and Li—
rich in the saline lakes of the Qinghai — Xizang( Ti-
bet) Plateau of China.

(3) Natural freezing— evaporating experiment
for Qinghai Lake water

During the process of natural evaporating exper-
iment for a laige volume of Qinghai — Lake water in
1990, we took a concentrated water— sample(S. G.
— L 100, salinity — 120. 74g/ 1, separating hydw-

magresite)  as the original, brine_of the experiment.

In the winter, the freezing experiment was carried
out of laboratory under the temperature of 5°C—
17 °C for a month (Table 4) . A lamge amount of
mirabilite and nesquehonite was precipitated, and
then the remained mother liquid was separated from
those and reserved in laboratory at that time. In the
summer of next year, the natural evaporating experi-
ment was made under sunlight using that sample.
The salt— separating sequence is described as fol-
lows (Table 4) .

a) As S.G  reached 1129, salinity
193. 86g/1, nesquehorite was separated,
b) As S.G. — 1204/35°C,  linity

—306. 38/1, halite began to precipitate. Its miner-
al group: Halite + Nesquchonite,

¢) AsS.G. —1.266, salinity —370. 18 g/1,
epsomite began to separate. Its mineral group:Halite
+epsomite,

d) AsS.G. — L 345, salinity —441. 63 g/1,
camallite began to precipitate. Its mineral group:
Halite +Epsomite +Carnallite,

e) Finally, when the mother liquid rached
457.08 g/1 in salinity, bischofite began to precipi-
tate. Tts mineral group: Halite + epsomite + car-
nallite + bischofite. Sylvite should be separated be-
tween the stages of epsomite and carallite separa-
tion. Unfortunately, we were umable to take that
sample in time.

In the whole experimental process, the original
brine point was situated at thenardite field of the
metastable phase diagram (25 °C) for Na+, K+,
Mg /Cl , SOi -H:0 system ( Fig 6) . Passing
through freezing experiment of low — temperature,
mirabilite and nesquchonite were separated and the
brine point moved upwards to the epsomite field
With the evaporation and ncentration of mother
liquid, nesquehonite was precipitated and the brine
point moved down. Carnallite and bischofite were
separated respectively after epsomite began to pre-
cipitate, the brine point moved upwards gradually
from point 3 to 4, 5(Fig. 6). However, finally it has

not reached to the eutectic point of halite 1 epsomite



+ camallite +bischofite on the metastable phase di- nents of natural brine are complicated and its evapo-
agram. This is mainly because the chemical compo- rating rate is repid during the experimental process.
Table 4 'The result of natural freezing— evaporating experiment for Qinghai Lake water
Sdiiy Chemi cal composition of liquid ( g/1) (mg/)
amples 86./1C . Sid phase
Samples S.G. /L (/) ot Na K Mg Ca S04 a HD3 co3 B203 Li Br Sold phase
QFOW—1 L100/24 120 74 nd 224 121 549 0. 06 26.02 63.42 0.59 1.54 nd nd nd Hydromagnes te
*
QOW—2  nd 104. 93 nd 319 1.29 5.04 0. 05 530 59.36 0.84 1.20 nd nd nd Nesquchonitet
Mimbilite
QFE—1 L1234 193 & 798 55717 299 9.02 0. 06 2.7 11L 05 121 0.48 0. 34 11.18 143 Nesquchonite
QFE—2 1.204/35  306. 38 7.8 85.60 4.80 14. 06 0. 05 2.8 17855 0.96 0.60 0.75 16.0 198 Halite+Nes.
QFE—3 1.266/31 370 18 7.38 5203 15. 40 M 63 0.0 65.33 186. 10 207 1.98 201 66.21 54 Hali te+ Epsomi te
QFE—4 1.345/26 #4163 6. 15 4.36 19. 54 M. 55 — 63.74 253.26 nd nd 5.45 204.44 859 Hali te-+ Epsomite
+Camallite
QFE—S5 nd 457. 8 58 4. 67 6.34 107. % — 51.17 278 &4 nd nd 720 275.4 829 Hali te+ Epsomi te+

Camallit e+ Bischofi te

* Brine removed mirabilite from QFOW— 1 under low temperaure(5 C—17°C) .

Bischofite Carnallite

Glaserite

Thenardite

Fig 6 'The ciystallization pathway of natural freezing— evaporating experiment
for Qinghai Lake water

The salt— separating sequence of natural freez- e) Halite + Epsomite,
ing— evaporating experiment differs from that of the f) Halite + Epsomite 1+ Sylvite,
above isothermal evaporating experiment and is de- ) Halite + Epsomite + Sylvite + Camalite,
scribed as follows: h) Halite + Epsomite + Carnallite,
a) Hydromagresite, i) Halite + Epsomite + Camallite +
b) Mirabilite + Nesquehonite, Bischofite,
¢) Nesquehonite, In the final remained mother liquid, B and Li

d) Halite + Nesquehonite, content reached highly enrichment and the borate
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was precipitated after 1—2 months.

3 DISCUSSION

1) The result of evaporating experiments for
Qinghai Lake water reflects the whole process of the
evolution of the sulphate —type water— bodies in the
contionental lake basins. At the same time, it also
reveals the further evolving tendency of Qinghai Lake
in the future geological age under the arid climate.
hydiomagnesite is depositing in the
Haiyan Bay and Gahai Lake at the northeast of Qing-
hai Lake. It shows that Qinghai Lake is slowly de-
veloping towards the direction of saline lake.

At present,

2) The salt— separating sequence and crystal-
lization pathway in the process of the evaporating ex-
periment( 25 ‘C) for Qinghai Lake water are similar
to those of Zhacang Caka Salt Lake( Tibet)' ¥, and
obviously different from those of seawater According
to the data of the isothermal evaporating experiment
at 25 C for the Huanghai Sea water of Chira' "', the
salt— separating sequence is as follows: a) Arago-
nite, b) Gypsum, c¢) Halite+ Gypsum, d) Halite +
Epsomite, e) Halite + Epsomite | Sylvite, f)
Halite + Epsomite + Camallite and g) Halite
Epsomite + Camallite + Bischofite Such a salt—
separating sequence is more different from that of
Qinghai Lake water.

3) The salt— separating sequence and parage-
netic mineral groups obtained fiom the above experi-
ment of the Qinghai— Lake water are very similar to
those in the Tertiaty salt — bearing basins of
Dawenkou and Jianghan in the eastern China How-
ever, these lake—basin water—bodies were concen-
trated only up to the stages of bloedite and pi-
comerite precipitation at that time. These salt de-
posits belong to the products of the dry — hot cli-
mate.

4) The result of natural freezing — evaporating
experiment for Qinghai lake water basically reflects
the evolution pocess of Dalongtan Salt Lake in the

western (Qaidam, Basin since the Quatemnary, period.

In the early—mid Pleistocene epoch, a laige amount
of mirabilite deposits occurred; in the Late —Pleis-
tocene and Holocene epoch, a lot of halite, epsomite
and potash deposits appeared; and up to now
bischofiteis separating in the brine pits on the salt
cust. This is a set of salt— separating sequence of
the sulphate — type water— body under the dry—
cold climate.

5) The borate obtained from the final mother
liquid of those experiments of Qinghai Lake water is
similar to that from the concentrated brine of Da—
Qaidam Salt Lake'™ . It illustrates that the potash—
separating stage brine is beneficial to the fomation
of borate. Therefore, borate can be found in the
potash zones of some ancient marine salt deposits in

Europe.

4 CONCLUSIONS

1) The result of the evaporating experiments for
Qinghai Lake water reveals the whole process of the
evolution of sulphate—type water—body in the con-
tinental lake basins, and also illustrates the evolving
processes of the recent salt lakes and ancient Tertiary
salt—bearing basins in China, as well as the genetic
mechanism of those various salt deposits. At the
same time, it also reveals the further evolving path-
way of Qinghai Lake under dry climate in the future.
the occurrence of hydromagnesite in
Haiyan Bay and Gahai Lake shows that the Qinghai
Lake is slowly development towards the direction of
saline lake.

2) The salt— separating sequence and ciystal-

At present,

lization pathway during the evaporation process of
Qinghai Lake water are obviously different from those
of seawater. However, part of the salt— separating
sequence and crydallization pathway of the Qinghai
Lake concentrated brine after mirabilite was emoved
is similar to those of seawater. Thereby, some salt—
separating sequences and paragenetic mineral assem-
blages found in the normal concentrated process of

seawalter also appear, in some recent salt lakes,  such
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as Dalongtan Salt Lake in Qaidam Basin efc.

3) Hydromagnesite obtained from the above ex-
periments can be found in many salt lakes on Qing-
hai— Xizang( Tibet) plateau.

4) Some paragenetic mineral groups related to
mirabilite, bloedite,
potash salts obtained fiom the above experiments can

picromerite, epsomite and
be found in many recent salt lakes and ancient Ter-
tiary lake basins in the east of China

5) The appearance of high— B—Li content in
the final remained mother liquid also shows the char-
rich of the salt lakes on Qinghai
— Xizang(Tibet) Plateau.

acteristic of B— Li—
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