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Table 1 Composition of saline lake brine in Lopnor
Aol H; BO, Mg** cl- 03 Ca’* Na*
C/(g/L) 1.9 117.3 355.0 14.8 0.44 12.2
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(‘a) interior structure of annular centrifugal extractor; (b) connection diagram of multistage annular centrifugal extractors; 1 —feeding tank,

2,6 —valves,3,5 — peristaltic pump,4 — annular centrifugal extractors,7 — tank for stripped organic phase,8 — tank for loaded organic phase,

9 - raffinate tank
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Table 2 The results of orthogonal test for extraction of boron™
factors A B C D Index
Test C.. pH R, t/min Extraction Distribution
number /% (vol) percent/ % ratio D
1 30 1 1 0.5 71.91 2.56
2 30 2 0.5 1 74.58 5.87
3 30 3 0.33 3 31.11 1.37
4 40 1 0.5 3 68.56 4.36
5 40 2 0.33 0.5 73.25 8.30
6 40 3 1 1 73.25 2.74
7 50 1 0.33 1 55.86 3.83
8 50 1 3 82.61 4.75
9 50 3 0.5 0.5 53.18 2.27
i 177.60  9.80 196.33 10.76  227.77 10.05  198.34  13.13
ii  215.06  15.40  230.44 18.92 196.33 12.50  203.69  12.44  T=584.31 T =36.05
i  191.65 10.86  157.54  6.38  160.21  13.50  182.29  10.48
K,  59.20 3.27 65.44  3.59 7592 3.35 66. 11 4.38 u=64.92 u=4.01
K;  71.69 5.13 76.81  6.31  65.44  4.17 67.90 4.15
Ky — 63.88 3.62 52.51  2.13  53.40  4.50 60.76 3.49
R 12.48 5.60 24.30 4.18  22.52  1.15 7.13 0.88  Factors main—subordinate
iji 40 40 2 2 I 0.33 I 0.5  B;C,A,D  A;B,C,D

@1 ,1ii,iii: sum of the index at the same level; K:mean value of each level; R: extremum difference of each factor;R,

two phase volume ratio ( =0/A); T: sum of each index; u: mean value of each index.
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2,23 REERRE (19 EUCHEA L R, ( = A70) —TRA5 I E] t—NaOH

PEATT 3 R 3 KPP IR ZEIE A S, 528 WK Coopo FRAERMZAMIL R, =1.0,1 =2 min
BERMHAMZE TR 3 R 3 Al L, g Ml Cy,pp =0. 10 mol/L,
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Table 3 The results of orthogonal test for stripping of boron®

factors A B C Index
Test number Creon R, t/min Stripping DiStr.ibutiOlfl
/mol/L percent/ % ratio D,
1 0.02 0.33 1 57.39 4.04
2 0.02 0.5 2 79.97 7.98
3 0.02 1 3 89.53 8.55
4 0.05 0.33 3 68.11 6.41
5 0.05 0.5 1 41.71 1.43
6 0.05 1 2 92.59 12.50
7 0.1 0.33 2 58.92 4.30
8 0.1 0.5 3 79.97 7.98
9 0.1 1 1 92.59 12.50
i 226. 89 20.58 184.42  14.75 191. 69 17.97
ii 202.40 20.34 201.64  17.40 231.48 24.79 T =660.78 T'=65.70
iii 231.48 24.79 274.72  33.55 237.60 22.94
K; 75.63 6.86 61.47 4.92 63.90 5.99 u=73.42 u=7.30
K 67.47 6.78 67.21 5.80 77.16 8.26
Ky 77.16 8.26 91.57 11.18 79.20 7.65
R 9.69 1.48 30. 10 6.27 15.30 2.27 Factors main—subordinate
Best evels 0.1 0.1 1 1 3 2 B;C,A B;C,A

i,1i,iii: sum of the index at the same level; K:mean value of each level; R: extremum difference of each factor;R,: two

phase volume ratio ( =4/0) ; T: sum of each index; u: mean value of each index.
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Fig. 8 Stripping isothermal curve(R,=1.0)
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Study of Extraction of Boron from the Lop Nur Salt Lake with
Annular Centrifugal Extractors

HU Hu-sheng
(Institute of nuclear and new energy technology , Tsinghua university , Beijing ,100084 , China )

Abstract : The solvent extraction and stripping of boron from the brine produced from saline lake of west region
of China, using 2 — ethyl —1 — hexanol as an extractant, were studied. Firstly, optimizations of extraction con-
ditions were conducted in separatory funnels using single factor method and orthogonal test. Results indicated
the optimum conditions: pH =1.8, salt (MgCl,) concentration higher than 28% for extraction; the stripping
optimum pH higher than 2. 3. The analysis of isothermal curves by McCabe-Thiele method indicated the stage
numbers for countercurrent extraction and stripping were 3 and 4 respectively. Secondly, the continuously
countercurrent extraction and stripping of boron were performed with 8 annular centrifugal extractors, with the
aim to industrialization of this process. The results indicated that, the annular centrifugal extractors were suit-
able for extraction of boron from brine in a widely range of flow velocity ratio of two phases and rotating speed
of rotator of extractor, and their stage-efficiencies were more than 99% . When 4 annular centrifugal extractors
were used for successively countercurrent extraction, the total extraction percent of boron was more than
96.9% , while 4 annular centrifugal extractors were used for successively countercurrent stripping of loaded or-
ganic phase, the total stripping percent of boron was more than 99.8% .

Key words : Brine ; Boron ;2 — ethyl — 1 — hexanol ; Solvent extraction; Annular centrifugal extractor



