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The Making of Potash-Bearing Salts Mixtures Through the Processing
of Magnesium Sulfate Sub-type Brine in Lop Nur Saline Lake, Xinjiang
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Abstract  This paper probes into a new method for making potash-bearing salts mixtures through the processing of magnesium sulfate
sub-type brine of Luobei depression in Lop Nur Lake. This processing procedure is as follows: in winter, reserve frozen brine is pre-
pared in advance; during spring and summer, the frozen brine is mixed with original brine, thus changing and adjusting the composi-
tion of brine for production of potash, in which no additional potassium minerals are added. As a result, the brine composition in the
five-mermber system metastable phase map is adjusted to the best position; through evaporation, the higher-quality potash-bearing
salts mixtures, i.e. , potassium and magnesium sulfates with lower content of impurity, can be produced from the brine. The mixing
of frozen brine with original brine for making potash-beaning salts is based on a new idea, whose design is feasible and whose operating
coet is relatively low.
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Fig.1  Composition location of brines in five-member
system metastable phase map of 25T
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W-brine composition data aceording to this study of Institue of Mineral
Resources, (19961999 ; @-brine composition data according
to Luobupo Potash Company, 20003 O-brine composition
data of Great saline lake of USA
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Table 1 Chemical analysis results of brine
of Luobei depression %

B 2K A K'  Na* T

Mg*™ SCiT QO

R 1 0.87 7.40 1.79 3.69 14.73 28.48
F 2
HRIHE=MH) 0.86 7.30 1.64 4.58 13.4¢ 27.82

0.78 8.26 1.43 2.94 1545 28.86
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Table 2 Contents of main minerals of each crystalizing stages %
Lid=] WrEhid & NaCL | EAHE | AKGE | SR | WEEH | A4 | KRS
522 H 93.65
524 H+Ep 82.17 7.66
526 H+Ep+Hi 54.20 13.55 27.55
330 H+Hxt Ka+Car 24.05 25.35 39.9%0 6.67
333 H+Car+ Bi 11.91 30.33 19.39 35.18
335 H+EBi 3.07 90.97
£ HAFREMBRANER
Table 3 Analysis results of salt minerals crystalizing from brine of Lnobei depression %

fibio g NaCl | VBRI | SREPEEAL | YBAIEE | bwa KCl | KD | WA
H+BI+Pi+Ep 25.37 38.04 19.06 8.11

H+Ep+Ka 16.69 29.95 22.60 23.00

HARFATTRHOEHNE TR FRHE LA TR (according to data of Luobupoe Potash Company, 2000).
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Fig.2 Brine-evaporating-crystalizing route

of solar pond in five-member system
metastable phase map of 25 T (1999)
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Fig.3 Brine-evaporating-crystalizing route of solar pond in
five-member systern metastable phase map of 257
({EHEY HiaHSFBIEL A, 2000)
( Luchupo Potash Company, 2000)
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Fig.4 The best location of brine composition of
for evaporation in five-member system

metastable phase map of 25 C (ellipse in map)
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Fig.3 The composition variation direction of brine redissolving

carnallite or remaining brine added 1o in five-member
system metastable phase map of 25 T
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Fig.6 Composition plotting location of brine in five-
member system metastable phase map of 25 C during

some atmospheric temperatures
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Table 4 Chemical analysis results of the
froze and original brines

ol T | _EHE BTy
wag 5
gran’ el K* I Na* |G| Cl | SO

1353} 27.01 1.230 |1.110.638.4400.01715.242.14
Bk 26.46 1.223 {1.150.747.94P.01515. 421,19
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Table 5 Content of mirabilite crystallizing from brine
during some atmospheric temperatures

B <BAC | Bk E k| TR R ke R RE/ %

&1 4.3 2.0 |L.25(&PEOE)  5.68
B2 -10.5 24.3 1.8(FEAH) 7.45

3.2 BEHSEERAMARE(NBFEDENL
Felit)

£ FEAKMARREE LA EAERLE 6, B
& PUKBREREE e R T B R R
FERLA (403K 6 SR I AR [F) 8 A 0 s o 7K BT
D25 ST B0 A A 218 BV AT T ) 5 KRR,
So B 10 T REIKES A, AL B E B
o A A BIE 25 T 1 35 C MR A Ak 7 1 A
7.7 8, B R R R R U T AR B R A K

A —E BEE R, TR BRI TN S fiH
K KB AR R o

2K"

M7 25 CHmkRRETHKREH -10T
Bk ERER ) ST
Fig.7 Direction of composition plotting of new brine in five
-member system metastable phase map of 25 T
{oniginal brine being changed by pouring of brine froee

in advance in temperture of minus 10 'C)
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Fig.8 Direction of composition plotting of new brine in five -
member system metastable phase map of 35 'C (original
brine being changed by the pouring of brine froze

in advance in temperture of minus 10 'C)
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Table 6 Composition variation of froze brine mixed with original brine
BTAR% BEREENR
#5 Bk /g Mg K Na cl 80, Mg S0, 2K
1) 100 1.15 0.74 7.91 15.42 1.19 68.41 17.91 13.68
AR g 30 1.14 0.71 8.03 15.38 1.41 66.35 20.74 12.92
MAES 60 1.14 0.70 8.11 15.35 1.55 65.10 22.44 12.46
WA 100 1.13 0.69 8.18 15.33 1.67 64.05 23.88 12.07
3.3 ARFMHFKERFLRE FIE BT 5 60%.
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Fig.9 Location and moving direction of compesition plotting
of new brine in five-member system metastable phase map
of 25 T (original brine being changed by the pouring of
brine froze in advance in temperture of minus 10 C )
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