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Table 1 Chemical composition of the borate minerals in the lakebed of Da Qaidam salt lake
H % B,0; CaO MgO Cl- 803~ Y
i /% /% /% /% /% /%
K B 5.20 4.41 1.24 7.37 4.86 45.44
i 8.72 12.54 2.73 — 20.62 5.93

WFm B EA:2014 - 10 - 14 ;1% 6] H#§:2015 - 01 -27

FEIE : A B SR RINUE (2013 - G - 138A) ; H [E B2 e T ¥ Eh WIWF I T 35 4R 51 5 2k 4 M RIS B2k i /K
BAHAGLZ RN P BTIE, K — Ca — NH, - C1 - H, O MR BRRES f ARk A 5 B¢ Bl
EBE BT W FE(1964 — ) L BFFE 5y, ERONIRER MG 7 YR IT L 05T



2 1 FEMEE A5 S ELIA R i ST S BEC DR T A 59

pA

fe S 4, CST -2

2.2 GWwAE

OXRRIR AT = il s o0 gk BT 7 o

B0, HERm:, SALOUH REMaE

SO; ™, SRR AR M A5 ik 5
Cl™, okHrik;

Mg " .Ca’* ,EDTA Z5H
KA, Ha

3 R

’

Bl 1, SR Z R bt ge O 32, 56 46 40 i 711
AR (LA A™ o3 i BT 5 BRAS 43 7] £ ol B
filh) I L (AR BT i L) 0 R T R e B
55 4 2 3 Mg R RERNER 2; #%
L, (3*) IEAS R IATHYIEACIR G, 45 SR WL 3 3%
4 fnEk s,

®2 ERHBERMHE
Table 2 The orthogonal factors table
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Fig. 1 Process flow diagram for the producing of borax from boron minerals in the lakebed of Dachaidam
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Table 3 Resulis of the Ly(3*) orthogonal experiments

%5 WA R HE B R C 0 S (E D IR/ % Na, 0/B, 0,
1-1 1 1 3 2 92.89 0.17
1-2 ) 1 1 1 85.34 0.21
1-3 3 1 2 3 91.82 0.23
1-4 1 2 2 1 92.84 0.23
1-5 2 ) 3 3 90. 64 0.20
1-6 3 ) 1 2 86.47 0.23
1-7 1 3 1 3 83.60 0.21
1-8 2 3 2 2 86.43 0.23
1-9 3 3 3 1 78.90 0.23

I 89.72 90.02 85.14 85.68
I 87.47 89.97 90.35 88.60
I 85.73 87.98 87.48 88.69
2= R 4.04 7.04 5.21 3.01
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Table 4 Composition of the decomposed solution in the orthogonal experiments

g TR, /(g L") _

p B,0, CaO MgO Cl- SOy 7 B R
1-1 1.0716 33.01 1.43 1.72 32.97 23.46 -16.72
1-2 1.0869 36.13 1.40 1.71 36.00 24.36 -16.04
1-3 1.1343 59.71 1.53 1.46 53.29 32.15 -24.47
1-4 1.0646 32.19 1.37 2.09 27.48 29.96 -13.40
1-5 1.0819 40. 67 1.61 1.66 34.77 20.74 -18.28
1-6 1.1049 44.23 1.41 1.69 45.87 24.36 -18.52
1-7 1.0556 27.42 1.29 1.58 27.59 12.31 -12.22
1-8 1.0741 34.48 1.66 1.96 35.45 14.85 -14.02
1-9 1.0850 39.08 1.53 1.58 41.59 15.17 -16.00
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Table 5 B, O, content in the decomposed solution and residue
- ERCR % B, 0,/ % SR
B,0, cl- S0;” KW M /%

1-1 82.91 98.67 112.55 0.95 1.75 92.89
1-2 71.15 86.57 93.37 1.14 3.47 85.34
1-3 78.32 85.81 82.88 1.72 2.98 91.82
1-4 79.96 82.98 101. 65 1.15 2.33 92.81
1-5 78.20 82.71 79.88 1.01 2.54 90. 64
1-6 65.65 82.69 71.19 2.13 4.12 86.47
1-7 66.73 82.12 61.15 1.83 4.34 83.60
1-8 87.31 84.07 57.81 2.08 4.26 86.43
1-9 60.35 78.80 46.71 1.84 5.08 78.90
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Table 6 conditions for the complete flow experiments
i SrfEFIHE WL T SR )
= /% L:S /kg +cm ™2 /h
I 60 1.5 :1 2.5-3.0 1.5
I 60 2 01 2.5-3.0 1.5
I 50 2 01 2.5-3.0 1.5
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Table 7 Results of the complete flow experiments

G B W 3R A AR Yo i ~ Tl R
d B,0, Ca0 MgO Cl SO, /g /%
2-1 1.5:1 697 1.078 34.98 1.26 1.71 36.55 17.20 294  85.72
2-2 1.5:1 645 1.129 43.30 1.02 1.49 63.78 32.22 324 83.55
2-3 21 861 1.156 48.51 1.27 1.09 81.14 37.54 312 83.02
2 -4 2:1 1086 1.148 45.37 1.50 1.06 90.20 52.78 316 92.54
2-5 2:1 990 1.150 39.76 1.16 1.09 95.58 28.90 334  88.74
3-1 2:1 1079 1.158 40.75 1.23 1.19 102.70 26.76 335 80.85
3-2 2:1 1008 1. 154 40.92 1.05 1.13 97.77 29.58 326 87.32
3-3  2:1 1072 1.148 40.09 1.05 1.33 86.40 34.81 323 85.06
3-4 2:1 1079 1.148 41.41 1.44 1.43 80.26 38.00 304 85.12
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Table 8 Distrubution of B,0;in different liquild phase during the complete flow experiment
o MR/ (g - L) Yk (g L) BRI/ (g17") W/ % _
d B, 0, d B,0, d B,0, B, 0, Cl- SO,
2-1 1.078 34.98 1.050 20.72 1.092 12.21 70.09 88.55 68. 66
2-2 1.129 43.30 1.079 26.07 1.142 10.56 55.43 84.21 69.84
2-3 1.156 48.51 1.092 25.01 1.172 12.70 72.94 90. 80 72.55
2-4 1.148 45.37 1.110 20.29 1.170 14.35 79.89 90.04 105.8
2-5 1.150 39.76 1.118 22.70 1.172 14.19 62.87 85.37 61.89
3-1 1.158 40.75 1.083 14.45 1.185 11.55 64.86 80.95 34.65
3-2 1.154 40.92 1.092 16.43 1.177 11.48 76.90 90. 88 76.26
3-3 1.148 40.09 1.073 14. 68 1.168 12.78 73.62 92.54 63.34
3-4 1.148 41.41 1.061 13.69 1.168 10. 89 76.06 63.62 62.59
e o8 S % N (= N
Table 9 Main technology parameters of the complete flow experiments
P IR Ut W i *ﬁtﬂﬁﬂﬂ@i/g RS ISUIES
/8 /g /g B T /% /%
2-1 658 463 568 41.0 35.6 60. 86 28.68
2-2 598 497 520 51.0 46.0 73.25 37.06
2-3 825 478 704 79.0 70.0 73.79 56.40
2 -4 1040 511 889 94.0 81.0 71.93 65.26
2-5 951 489 850 64.0 58.0 64.38 46.73
3-1 1040 593 828 81.0 75.0 74.70 62.78
3-2 972 720 846 79.0 75.0 79.43 62.78
3-3 1047 674 915 85.0 75.0 74.93 62.78
3-4 1053 627 881 88.0 77.0 73.98 62.05
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Table 10 Chemical compositon of the resulting borax production
Na,B,0, - 10H,0 Na, SO, NaCl Na, CO,
SR % 100. 20 0.10 0.31
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Preparation of Borax from Boron Mineral Resources

in the Lakebed of Da Qaidam Salt Lake
DONG Ya-ping, BIAN Shao-ju, FENG Hai-tao, GAO Dan-dan, ZHENG Zhu-lin
( Qinghai Institute of Salt Lakes, Chinese Academy of Sciences, Xining, 810008, China)

Abstract ; According to the constituting character of boron deposit in the lakebed of Da Qaidam salt lake,

experiments for producing borax by adding decomposing reagent twice and filtrating twice have been de-

signed. High decomposing rate, few side reactions and high gross rate of boron have been obtained.

Key words : Decomposer ; Side reaction ; Boron mineral ; Yield ; Da Qaidam salt lake



