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»” . Table 1  Chemical composition of the flotation tailing of

potash-magnesium sulphate fertilizer

~ S (%/%)

K* Mg* Na* Cl- SO,°° H,0

N XPS-0 0.48 5.30 16.85 28.11 18.65 30.61
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Nur salt lake

Chemical composition of the old brine in Lop

(w/%) ( 1),
K* Mg* Na* - S0,°” H,0 .
FILREY
XBL  0.09 8.42 0.02 23.00 2.27 66.20 - — JT
F_ 1| |
% Yy
150 kgo 1 L il S P ¥
| W | i » [Ltk
2 | . SN
e AL v
2.2 il
| . ._J_—|
BRI ‘ K
HiiaL
Ritva 3 R
— R, ¢/ |
‘
Al o l
+ 2+ - 2-
Na®™ Mg "//Cl” SO, -H,0 EkERE
o Na® Mg**//Cl~ SO,”” H,0
1
Fig.1 Technical flow of MgSO, *7H,0 produced from
the tailing of potash-magnesium sulphate fertilizer flota—
tion
° 2.3 N
40 ~80°C 3e
3 N
Table 3 Main apparatus used in present experiment
S312
2X7 -2
AB104 - N METTLER TOLEDO
X X’ Pert PRO PANalytica Cu  40kV 30mA
XPT -6
LB8O1 -2
Na® Mg " //
2.4 - 2-
Cl” 0,2 4,0



46 20

4 . .
Table 4  Orthogonal experimental technological conditions for the flotation tailing of potash-magnesium sulphate fertilizer

the old brine and the water for MgSO, *7H, O leaching

A( /C) B( : ) C( : )

1 A 1.5:1 0.5:1
2 B 2.0:1 0.6:1
3 C 2.2:1 0.7:1
4 D 2.5:1 0.8:1

o 3

4.5
5 . . L16(4)

Table 5 Orthogonal table of the flotation tailing of potash-magnesium sulphate fertilizer the old brine and the water for
MgSO, *7H, O hot leaching

1( A) 2(B) 3(C) 4 5
1 1( AC) 1(1.5:1) 1(0.5:1) 1 1
2 1 2(2.0:1) 2(0.6:1) 3 3
3 1 3(2.2:1) 3(0.7:1) 3 3
4 1 4(2.5:1) 4(0.8:1) 4 4
5 2(BC) 1 2 3 4
6 2 2 1 4 3
7 2 3 4 1 2
8 2 4 3 2 1
9 3(CC) 1 3 4 2
10 3 2 4 3 1
11 3 3 1 2 4
12 3 4 2 1 3
13 4(DC) 1 4 2 3
14 4 2 3 1 4
15 4 3 2 4 1
16 4 4 1 3 2

2) . N

30 ~90 min
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Table 6 Chemical analysis results for the hot leached solid phase of the flotation tailing of potash-magnesium sulphate fer—
tilizer
(w/%)
K* Mg** Na* Cl™ S0,? (w/%)
XPS -0 0.48 5.3 16.85 28.11  18.65
LXPS -1 AC 1:1.5:0.5 0.08  3.63 24.83 40.2  11.84 86. 93
LXPS -2 AC 1:2.0:0.6 0.13 1.16  33.79 54.36  1.67 79.21
LXPS -3 AC 1:2.2:0.7 0.1 1.14 3430 54.38 2.6 78. 38
LXPS -4 AC 1:2.5:0.8 0.1 0.61 36.51 57.22 1.26 73. 66
LXPS -5 BC 1:1.5:0.6 0.1 2,17  29.70 48.14  5.51 81.08
LXPS -6 BC 1:2.0:0.5 0.1 1.31  32.83 53.32 1.63 85.72
LXPS -7 BC 1:2.2:0.8 0.05 0.7 3560 56.46  0.69 68. 66
LXPS -8 BC 1:2.5:0.7 0.1 0.9 3477 5577 0.75 76. 35
LXPS -9 CcC 1:1.5:0.7 0.12  0.77 35.30 56.31 0.64 74.38
LXPS - 10 cC 1:2.0:0.8 0.1 0.75 35.83 56.87  0.87 64. 85
LXPS - 11 cC 1:2.2:0.5 0.11 1.04  34.25 55.53  0.54 86. 37
LXPS - 12 CcC 1:2.5:0.6 0.1 0.78 3573 56.9  0.75 81. 64
LXPS - 13 DC 1:1.5:0.8 0.1 0.92  34.89 55.64 1.25 71. 44
LXPS - 14 DC 1:2.0:0.7 0.11 1.23  33.22 53.78 1.52 77. 87
LXPS - 15 DC 1:2.2:0.6 0.06  0.91 33.20 53.23 0.89 83.73
LXPS - 16 DC 1:2.5:0.5 0.12 1.34  33.67 5479 1.54 83.93
XPS-0
7
Table 7 Chemical analysis results for the hot leached liquid phase of the flotation tailing of potash-magnesium sulphate
fertilizer
(w/%)
K* Mg * Na* Cl- S0, (w/%)
LXPL -1 0.21 6. 84 1.31 15.71 8.75 62. 54
LXPL -2 0.2 6.82 1.31 16. 61 7.43 96. 46
LXPL -3 0.2 6. 68 1.42 16. 66 7.05 94. 63
LXPL -4 0.15 6. 61 1.46 16. 89 6. 48 97.70
LXPL -5 0.2 6.58 1.71 15.78 8.45 86. 41
LXPL -6 0.15 7.1 1.16 16.97 7.67 96. 15
LXPL -7 0.16 6.51 1.73 16.58 7.07 98. 80
LXPL -8 0.19 6.91 1.07 17. 34 6.29 98.51
LXPL -9 0.2 6. 44 1.77 15.76 8.05 98.78
LXPL - 10 0.17 6.36 1.94 16. 65 6.85 98. 58
LXPL - 11 0.21 7.4 0. 87 17. 47 7. 66 98.77
LXPL -12 0.2 7.3 0.95 17.93 6.8 98. 45
LXPL -13 0.2 6.51 -3.57 7.36 8. 54 97. 69
LXPL - 14 0.2 6.94 1.65 17.22 7.79 96.78
LXPL - 15 0.21 7.39 1.35 18.06 7.82 97.97
LXPL 16 0.2 7.58 1.'67 18.49 7.38 96.53
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R 8
Rc > Ra > Rb
C Table 8 Experimental technological conditions of leac—
° 1
0.5:1 B. 2.2:1 hing and the leached liquid for cold crystallization
Lo 1 3 . . y
A, 40°C; A, B,C( 40°C
=1:2.2:0.5) , /°C ( ) /°C
° B 1:2.0:0.5 Tl
Rb >Ra > Re B 1:2.2:0.5 T5
o C, B 1:2.0:0.5 T10
0.8:1; B, 2.5:1; E 1:2.0:0.6 TO
A, 60°C; A;B,C,( 60°C E 1:2.0:0.6 T5
: =1:2.5:0.8) E 1:2.0:0.6 T10
A 1:2.0:0.6 TO
6.11.15.16 . A 1:2.0:0.6 15
3) A 1:2.0:0.6 T10
3
8. -15 ~0<C
9. 10,
9

Table 9 Chemical analysis results for the solid phase of leaching and the mother solution of cold crystallization during
MgSO, *7H, O produced

(w/%)

' e K* Mg* Na* cl- S0;" (w/%) (w/%)
SLXPS25 -1 B 1:2.0:0.5 T1 0 88 3.76 7.05 33.44 85.77 97. 58
SLXPS - 11 B 1:2.2:0.5 T5 0 893 3.27 7.16 32.43 83.18 91.29
SLXPS25 -2 B 1:2.0:0.5 T10 0 9.35 3.89 6.83 35.84 91.92 60. 53
SLXPS24 -2 E 1:2.0:0.6 TO 0 863 3.73 7.09 32.3 82.84 99. 58
SLXPS24 E 1:2.0:0.6 T5 0 887 291 6.36 32.53 83.43 94.19
SLXPS24 -1 E 1:2.0:0.6 TO 0 854 3.97 8.68 30.28 77.66 77.93
SLXPS2 -3 A 1:2.0:0.6 TO 0 891 3.02 815 33.49  90.20 94. 48
SLXPS2 -2 A 1:2.0:0.6 T5 0 879 3.15 6.41 32.63 83.69 73. 48
SLXPS2 -1 A 1:2.0:0.6 T10 0 855 3.95 7.51 3187 81.74 81.95
SLXPS ~ H 0, 873. 3.78 7.62,,32.00
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Table 10  Chemical analysis results for the liquid phase of leaching and the mother solution of cold crystallization during

MgSO, *7H, O produced

(w/%)
K* Mg Na* Cl™ S0%-
SLXPL25 -1 0.24 6.71 0.95 19. 59 2.26
SLXPL - 11 0.29 7.16 0.54 20. 02 2.67
SLXPL25 -2 0.23 6. 87 1.04 18. 63 4.36
SLXPI24 -2 0.25 6.53 0.91 19. 26 1.93
SLXPL24 0.22 6.52 0. 62 18. 99 1.6
SLXPL24 -1 0.24 6. 67 1.00 18. 46 3.73
SLXPL2 -3 0.24 6.47 0.97 18.95 2.22
SLXPL2 -2 0.24 6.54 1. 07 19. 04 2.58
SLXPL2 -1 0.23 6.62 1.2.5 18. 09 4.55
SLXPL - H 0.24 6. 68 0.92 19. 00 2.88
K* 0% Mg * 8.73% Na* 3.78%
Cl™7.62% S0,>” 32.09%;
EC; 1:2.0:0.6; T5C . MgSO,*7H,0 82.31% MgCl, 5.10% NaCl
9.62% o
83.43% 94.19% .
4)
i.
(
)
o . 1. 12,
SLXPSH. SLXPS-H .

11
Table 11  Chemical analysis results for the solid phase of the second scrubbed MgSO, *7H, O with once scrubbed

4 [ O]
(/%) MgSO,  NaCl
07 0 [
1€ K* Mg* Na® - SO (w/%) (wl%) 1% 1%
ZJSMS - 12 l:a:h 16-17 0 9.41 0.58 0.32 37.97 97.39 1.47  36.9  39.95

ZJSMS =34 14a?0/0 9-116 0 0!65'100./337 U0 1221113353 11598 /82 0:-83 42190 '146.43
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Table 12 Chemical analysis results for the liquid phase of the second scrubbed MgSO, *7H, O with once scrubbed

(w/%) MgSO,
/°C K* Mg2+ Na* Cl- Soi* (w/%)
ZJSML -12 1:0.4:0.4 16 - 17 0.02 4.62 — 3.24 16. 68 97.39
ZJSML -34 1:0.4:0.0 9-16 0 4.84 — 0.61 19. 36 98. 82
ii. — N .
N 13,

13 N
Table 13 Product grade and the yield results of MgSO, *7H, 0O produced with the scrubbed solution and the cold crystal—

ized solution cyclic utilization

() Cl/% 1% /%
11 1 0.27 99.21 56. 89 1:0.5
12 1 0.38 97.36 56.77 1:0.5
13 1 0.43 97.49 57.46 1:0.5
14 2 0. 56 97.70 62. 09 1:0.4
15 2 0. 14 96. 96 59.77 .
16 2 0.12 96. 55 59.37 .
17 2 0.11 98.17 62.11 .
18 2 0.12 96. 55 73.69 .
19 2 0. 14 96. 96 73.51 .
20 2 0.19 93.32 74.09 .
0. 14 96. 42 67.09
=67.09% -
; 3

=98% Cl < 0.30% o
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Synthesis Technology of MgSO,*7H,O Produced with Flotation Tailing
of Potassium-Magnesium Sulphate Fertilizer through Hot
Leaching and Cooling Crystallization

LI Hai-ming' LEI Guangyuan® CHENG Yu-gang' HE Yong-feng’
(1. Qinghai Institute of Salt Lakes Chinese Academy of Sciences Xining 810008 China;
2. SDIC Xinjiang Lop Nur Potash Co. Lid. Hami 839000 China)

Abstract: The MgSO, *7H, O synthesis flowchart has been given with the flotation tailing of potash-magne—
sium sulphate fertilizer form Xinjiang Lop Nur Potash Co. Ltd. SDIC and the MgCl, saturated brine.
The mesothermal leaching cooling crystallization ( cold exhalation in salt lake) and other technology
processes were discussed and the optimal parameters for those technology processes were given.

Key words: Potash magnesium sulphate fertilizer; Hot leaching and cooling crystallization; Magnesium

sulfate heptahydrate
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