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Table 1 Physicochemical indexes for magnesium chloride as food additives
moAH 8
Ll MgCl, - 6H,0 i} = 99.0
A %
L MgCl, it = 46. 4
5 (Ca)/ % < 0.10
BilaEh (UL SO,it) /% < 0. 40
KA/ P < 0.10
s/ B < 30
#H(Pb)/(mg - kg™") < 1
i As)/(mg - kg™") < 0.5
#:(NH,)/(mg - kg™") < 50
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Fig. 1 Process flowsheet for food-grade magnesium chloride purification
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Table 2  Analysis of MgCl, « 6H,0 raw material

B B HURER/g As/wt. % B,0,/% Ca’* /% K*/% Na* /% Pb/%
M-1 20.0503  2.244x107°  1.630x10°° 0.220 4 0.830 7 0.800 0 1.247 x10°°
M-2 50030 1.599x107° 7.337x10™*  0.170 3 0.684 0 0.6744  9.994 x10°°

% B S0, /% MgCl,/ % NaCl/% KCl/% CaS0,/% IKANEEH)/ %

M-1 0.505 2 44. 83 2.03 1.59 0.75 0. 098
M-2  0.3936 44.91 1.72 1.31 0.58 0.11
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3 MgCl, - 6H,0 J5UEHE 100 mL H,O HoA [l ik 5L 5
Table 3 Results of solubility for MgCl, + 6H,0 material in 100 mL H,0
% B PR I IR/ % MgCl,/ % NaCl/% KCl/ %
/g /g

M-10 100. 04 198.99 0.75 21.47 1.15 0.82
M-11 127.07 215.20 1.79 24.70 1.30 0. 94
M-12 150. 03 241.72 1. 44 26. 42 1.46 1.07
M-13 175. 06 259. 99 1.51 28. 81 1.29 0.98
M-3 200. 01 269. 12 2.24 30.79 1.10 0.88
M -4 250. 30 320. 66 5.76 32.47 0. 67 0. 36
M-5 300. 85 357.79 7.34 33.99 0. 46 0.18
M -6 350. 10 388. 56 9.11 32.91 0.34 0.11
M -7 400. 04 402. 94 18. 14 35. 61 0. 34 0.11
M-8 450. 03 402. 11 27.71 34. 86 0. 34 0.11
M -9 500. 57 390. 03 35. 14 37.07 0.38 0.11
G B CaS0,/% /% S0, /% Ca’” 30,7

/(mol « L") /(mol - L")
M-10 0.36 0.11 0.25 2.663x107°  2.638 x107°
M-11 0.29 0. 085 0.20 2.118x107°  2.094 x10°
M-12 0.22 0. 065 0.15 1.631 107 1.614 x10~°
M-13 0.19 0. 056 0.13 1.393x107°  1.382x107°
M-3 0.17 0.049 0.12 1.226 x10™°  1.229 x10°*
M -4 0.13 0.039 0. 096 9.84x107*  9.98x107*
M-5 0.11 0.032 0.077 7.99 x107* 8.06x10*
M -6 0. 094 0. 028 0. 067 6.89x10™  6.96x107*
M -7 0. 096 0.028 0. 069 7.05x10™*  7.23x107*
M-8 0. 099 0. 029 0.071 7.25x107"  7.45x107*
M -9 0.10 0. 030 0.074 7.49x10™"  7.67x107*

n(Ca’*) =n(S0;")
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Fig.2 XRD patterns from M -3 to M — 13 residues
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Fig.3 Effect of MgCl, - 6H,0 material dissolved in
100 mL H, O on the contents of MgCl,and residues

SHEA T8 1o ) R SR AR B R LA
KRR R B Ay (3% 2) 1 0 B, A
TE T 7K SR OB UK B 8 R L .
H1% 3 AIE 3 ATLIE B 100 mL 0K #
fifp SR A B SRR BN, i R Yo 2R R
T, A EE SR =350 g(M - 6) B, U] 2]
&I, BHAT KA MgCl, - 6H,0 AV fif ini 5% B
TEUET o 23 M 4 R, B 100 mL —ik
IR R SR A B I R RS, DR R MgCl,
(% ) BTG, nIHFEZR R NaCl KCL SEi 5



BB, 25 - PR PR SR T RS i P S AL BE TS 57

&4 JEHEANE XRD AR
Table 4 Compositions of the residues from XRD

T JFBHE TR/ g UEE EE
M-10 100. 04
M-11 127.07
CaS0, - 2H,0 #1 SiO,
M-12 150. 03
M-13 175. 06
M-3 200. 01 CaS0, + 2H,0 1 NaCl
M -4 250. 30
CaSO, - 2H,0 NaCl 1 KCI + MgCl, - 6H,0
M-5 300. 85
M-6 350. 10
M -7 400. 04
MgCl, - 6H,0 I NaCl
M-8 450. 03
M -9 500. 57 MgCl, - 6H,0 NaCl il KCI + MgCl, - 6H,0
6 o, Ky i i 2R R W RGR HI R R K&

I
N
T

<
Y
T

TRV MR PR BT R H 45U %
=)

100 200 300 400 500

e
=]

SRR E Ry

B4 100 mL Z YK P A B T
EREEZR R 00 5 e AR A
Fig.4 Effect of MgCl, - 6H,0 material dissolved

in 100 mL H, O on the contents of soluble impurities
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Table 5 Weights of evaporation loss and crystal for the first and second step g

9 — B SRk — B i TR RO s
76 -3 63.35 24.37 38.94 182. 89

76 -4 20.52 35.67 70 66. 69

76 -5 22.43 35.88 79. 16 139.90

76 -6 29.99 72.22 \ \

76 -7 19. 63 8. 04 51.69 249. 05

76 -8 \ \ 79.21 280. 16

76 -9 17.32 12. 68 45. 65 194.79

76 - 10 16. 25 3.63 45.34 203. 84

RO RIS MeClL A1 AR A

Table 6 Contents of crystal products for the second step %
4 = MgCl, NaCl KCl CaSo0, Ca
76 -3 46. 20 0.49 0.15 <4.25ng/L <1.25ng/L
76 -4 46. 36 0.45 0. 06 <4.25ng/L <1.25ng/L
76 -5 46. 00 0.42 0. 06 <4.25pg/L <1.25pg/L
76 -7 46. 31 0.42 0.13 0.078 0.023
76 -8 46.25 0.44 0.16 0.11 0.033
76 -9 46. 46 0. 47 0.12 0.035 0.010

76 -10 46. 37 0. 46 0.12 0. 042 0.012
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Preparation of Food-grade Magnesium Chloride by
Bischofite from Solar Pond

JI Lian-min,LIU Zhi-qi, LI Li-juan,SONG Xue-xue,ZENG Zhong-min,
NIE Feng,XU De-fang,SONG Fu-gen,SHI Dong
( Key Laboratory of Comprehensive and Highly Efficient Utilization of Salt Lake Resources, Chinese
Academy of Sciences, Qinghai Institute of Salt Lakes ,Chinese Academy of Sciences ,Xining , 810008 ,China)

Abstract;: The dissolution-recrystallization process of magnesium chloride minerals in the distilled water
were studied at a series of conditions. The compositions of filtrates and residues were analyzed and charac-
terized using ICP and XRD. The results show that the contents of NaCl, KCl and CaSO, in the filtrate de-
creased to the minimum value after treatment at the condition of 350 g magnesium chloride and 100 mL

distilled water. Then the impurity contents of NaCl, KCI and CaSO, in the MgCl, + 6H,0 crystal product
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reached to a minimum value after evaporating water of 16. 25 g and 45. 34 g in the first and second evapo-
ration steps, respectively, and completely met the national standard GB 25584 - 2010. The magnesium
chloride mineral was greatly purified after dissolution treatment in distilled water at proper condition and
the process was of low energy consumption and economic cost.

Key words ; Food-grade ; Magnesium chloride ; Purification ; Dissolution treatments
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The Effectiveness of Gravimetric for Solid Potash Ore Exploration
in Vientiane Basin of Laos

DUAN Jian-hua,LU Yao-zu
( Nuclear Industry Geological Bureau of Qinghai Province ,Xining , 810016, China)

Abstract : The ore-bearing stratum of potash mine in Vientiane Basin is lower section of Paleocene Tagong
group, being concealed deposit, wide distribution, big thickness and high grade. Due to late reformation
and substrate topography difference, the deposits are locally missing. Before drilling disclosure of con-
trolled deposit, predicting the ore body occurrence location, can remarkably save prospecting costs. Ac-
cording to the density difference between Paleocene Tagong group rock salt, potassium and magnesium
rock and mudstone. The gravity measurements were proved to be effective to distinguish salt deposit depth
and thickness. Potash stratum often occurs in upper thick layer of Paleocene Tagong group, perfectly cor-
responding to negative gravity anomalies, where being the preferred area to drill and verify the possible
potash mine. So the geophysical exploration is an essential methool for solid potash ore exploration in
Vientiane basin of Lao.

Key words :Solid potash; Gravity measurement; Load difference; Plastic flow; Vientiane Basin



