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Boron Extraction from High Concentration Calcium Boron-rich Old Brine

ZHANG Lizhen"*?, ZHANG Yongxing*, YI Yuejun'??, ZHANG Xiufeng"*?,

MA Yameng"?*, TAN Xiumin'?**

(1. Zhengzhou Institute of Multipurpose Ultilization of Mineral Resources, CAGS, Zhengzhou 450006, China;
2. China National Engineering Research Center for Utilization of Industrial Minerals, Zhengzhou 450006, China;
3. Key Laboratory for Polymetallic Ores’ Evaluation and Utilization, MNR, Zhengzhou 450006, China;

4. Xining Center of Nature Resources Comprehensive Survey, CGS, Xining 810000, China)

Abstract: Experiments of extracting boron from high concentration calcium and boron-rich old brine in
Qinghai were carried out. The results show that the suitable extraction conditions including using
sulfonated kerosene as diluent, volume fraction of isooctyl alcohol of 50% , extraction phase ratio O/A=
1.0, and extraction time of 15 minutes, and the suitable stripping conditions including using hydrochloric
acid solution with pH value of 1 as stripping agent, stripping phase ratio O/A=1.5, and stripping time of
15 minutes. Under these conditions, the continuous countercurrent extraction and stripping of boron were
performed with five-stage mixer-settler. The experiment runs continuously for 45 hours. The five-stage
extraction percent of boron is 95.49%, and the better separation efficacy of boron and sodium,
potassium, calcium, magnesium is got. The five-stage stripping percent of boron is 99.59% and the

concentration of boron in stripping solution reaches 17.17 g/L. Boron can be separated and extracted

I 5 H 83 : 2023-08-21
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effectively by the process including solvent extraction, stripping, evaporation in high temperature and

cooling crystallization in low temperature, redissolution and cooling crystallization, washing and

drying. The overall recovery of boron is of 92.33% . The prepared boric acid products meet the

requirements of national quality standard (GB/T 538—2018) .

Key words: high concentration calcium and boron-rich old brine; mixer-settler; extraction; stripping;

boric acid
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Fig. 1 Five-stage countercurrent extraction and stripping diagram
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Fig. 2 Effects of isooctyl alcohol volume

percentages on extraction rate of boron
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Table 1 Results of continuous countercurrent extraction operation experiments

Bz()xﬁ\%/(g < L7H

=2 IBCAE (1) i Bsf ] /b it b AT B AR B, O3 WU %
C1 2 1.92 4. 37 4. 148 67.02
C2 2 1.02 11.47 0. 832 93.38
C3 4 0.91 13.11 0.602 95. 21
C4 5 1. 04 11. 50 0. 568 95.48
C5 8 1. 05 11.42 0. 558 95. 56
C6 4 1. 06 11.24 0.594 95. 27
Cc7 4 1. 10 10. 82 0. 568 95.48
C8 4 1. 04 11. 45 0. 568 95.48
C9 4 1.08 11.07 0. 544 95. 67
C10 6 1. 09 11.07 0.548 95. 64
EHE A C3 i) — 1.05 11. 41 0. 567 95. 49
T 3% 2030 R AL U 50 TP HLEN H i 2Y 2 h,
F2 EEFERREEHARER
Table 2 Results of continuous countercurrent stripping operation experiments
. RN . B, Os&fm/(g+ L7 .
A URE: ] B 15 [ [ h it b P TR B, O3 AR %
F1 2 3.28 — — —
F2 2 1.54 0.111 17. 45 99.02
F3 2 1. 44 0.072 16. 35 99. 36
F4 2 1. 40 0.014 16.01 99. 87
F5 2 1.54 0.038 17. 56 99. 66
F6 2 1.52 0.033 17. 38 99. 70
F7 2 1.54 0.074 17.52 99. 35
F8 2 1.52 0. 040 17. 36 99. 64
F9 2 1.53 0.067 17. 42 99.41
F10 2 1.53 0. 000 17. 54 100. 28
T - 1.51 0. 050 17.17 99. 59

T < 7 20 U 25 1 T HLE W 2y 2. 75 h.

H 3% 1 8006 T DL S 3% 22 30 0 25 U 50 AT
MLitEtE4T 6 h IE BN E . i Fb7E 0. 91~ 1. 10 7%
Bl ST 1. 055 4 B BOI AE R AE 9500 L) I
ST EEBR N 95. 49 %0, AT HLAH B T2

11,41 g/L.,

B 2 Bl nT DL Y % 20 I S AR 3 A
ML 24T 4. 75 h iR R . b 78 1. 40~ 1. 54
RSl E BT R 1,515 & B Be il R 2K 3k 99 %6 LU
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Table 3 Indexes of B,O; in the continuous countercurrent extraction process

1% 2% 3% 4 % 5%
K9 BOsfEri)  GARR, BOyF i/ SFEREK BOs&i HHERER BOyFi/ HERFK BOs&E  FERE/
(g« LD % (g« LD % (g« LD % (g« LD % (g+L°H %
C4 4.128 67.18 1. 896 84.92 1. 020 91. 89 0.678 94. 61 0.576 95.42
C6 4. 396 65.05 1. 748 86. 10 0.918 92.70 0. 666 94. 70 0. 588 95. 32
C8 4.324 65.62 1. 642 86. 94 0. 844 93.29 0. 634 94. 96 0.572 95. 45
S| 4.282 65. 95 1. 762 85. 99 0.927 92. 62 0. 659 94. 75 0.578 95. 40
x4 EEFERREIES B,O: ERIER
Table 4 Indexes of B,O; in the continuous countercurrent stripping process
14 2% 3% 4 4% 59
F%  BOsHR BRFR BOsFR/ HEHFR BO:sHR BRFER BOsSR BRFER BOyERE BRFEER
(g« LD % (g« LD % (g« LD % (g« LD % (g« LD %
F4 0. 840 5.25 2.29 14. 33 4. 920 30. 80 9. 60 60. 09 15. 88 99. 41
F5 0. 745 4.23 1. 96 11. 15 4. 350 24.75 8. 90 50. 65 17. 50 99. 59
F6 0. 680 3.92 1.78 10. 26 3. 985 22.97 8. 45 48.72 17. 26 99. 52
F7 0. 610 3.47 1. 62 9.21 3. 685 20. 97 7.90 44. 95 17. 35 98.73
F8 0.565 3.25 1. 525 8.79 3. 460 19. 95 7.75 44. 68 17. 20 99. 17
1y 0. 688 4.02 1. 835 10. 75 4. 080 23.89 8.52 49. 82 17.04 99. 28
2.3.2 WS HNVER G VBRI 0 B ACR R 6 FIK 7,
A AN S INE S ==y M L N VS AR ey _
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N 2 ‘ B
5.5 TS w0 e RS B B Table 5 Separation indexes of boron and
DL AR 5. B3R 5 BUE TN 1% A UK & X B other components
4 e B SE-3 =y T E RN SR RS R :
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SUANE T3 2 25 YANG: 0 25 . : -
BRHG 73 B AR BOBOK o7 B HCR B B0y 12. 58 0.567 20. 180 —
\ < O e
2.4 MBS AR Na 1. 10 0.93 0. 174 115. 97
PARCEE WA Do SR e il 78 Kk — IR IR v 20 45 K 18. 33 17.74 0. 031 650. 96
S L2 AT IR ) 45 0 5, S R T ER P O B U %, Ca 167. 85 167. 65 0.001 20 180. 00
o1 3 S Y N T — p 22 A
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Table 6 Experimental results of boric acid preparation from stripping solution

e BA i
75‘ =} (=4
WAL Grit/(ge LD 7 i Fiiit /g Hm/ % [l e 5/ %
B0 8. 00 16. 84 213.56 56. 04 88. 83
Bl 6. 85 16. 84 .. 210. 99 56. 56 95.57
Nz

B2 6.92 16. 84 204. 12 56. 06 96. 43
B3 6.72 16. 84 200. 89 55. 90 97. 09

TE B U™ B L T R B K AT TR — UCBEA JEURE AN 20 b B e SRS R T
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Table 7 The quality of prepared boric acid products 1%
5 e i<
Wi KA ) B R (SO AW (CLi) #(Fe) 48 (Pb i)
Bo 100. 1 0. 048 0.008 8 0. 000 33 0. 000 60 —
S B1 100. 4 0. 029 0.012 0 0. 000 78 0. 001 40 —
s B2 99. 55 0.019 0.006 5 0. 000 37 0. 000 23 —
B3 99. 27 0. 030 0.014 0 0. 000 95 0. 000 63 —
P45 b 99. 6~100. 8 0.010 0. 10 0.010 0.001 0 0.001 0
GBJT 538—2018 e 99. 4~100. 8 0. 040 0. 20 0. 050 0.001 5 —
A =>99.0 0. 060 0. 60 0. 100 0.002 0 —
12 6 AT UL, B 25 B R B0 D)% 88. 8300 (2] =@EE ., BE 5. b E W TR &R
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1) 3 iod B2 AR IR S A 2 A AR AR T 3 LY
T80 LUBE AL R0 o 6 B ) L 5 3 B &t 5000
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