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Fig.1 Schematic diagram of experimental appara-

tus of rising drop technique

IR SRR B AN 1 PR, B
AR AU BT s MR R4S 4 3873
A, SEERT, T S A BERHE 1 2R I A A HLAH
(o FC il A 30 e 42 o R A I P A R
U0, 4 TC I P9 K AR T8 VR A BBORE A B U A 2
A, ZRAE R K il S fE AR IR A 0 T AT 4T
L e 42 1 1, A LA G A TR A oo 2 22 R T )
PRI DAHEAFAE T Sy 64 9048 HE A IBUREAE IS
CEAN BT T 2T U £, ZKOR 1 S 5 Y

WU N 5 TR B I8 A TIOE 0z S A, DA 36k I
S U B — o 1 Y R,
1.0 mol/L % HCI #ZARFRLL O/A =1: 1 2%, L
T2 A 7K FH T~ W AC S 33 5 0 7 A 5 b Rb*
Bt FR B R S I HT VR

Sz SR A 100,200 . 300,400, 500mm 5
A TR] e B2 R A B 38 3 o 72 2 UK 7 v 2
R AU A AT LA R AR A2 ks ] o SRR
T AR () HBURE B8] PN T Y A 2 H
(), F0 7 3 B B 1] PR B 1 SRR (V) L il
A (3) THE AW 0 L R A, 45
TR 1 AE B 3R O (33 +2) i/ min, B KK
FEJE R A kL, FH BRI BE AR
I T

2 FEHUHE AR A A

BEE A H B R Sk B B[R] PN 38 o PR
T AR A B A = (AL mol -
em o5,

dm

R:Tdto (1)
Ny dm, =de, xV,FT LA,
V de,
= aC (2)

4

Hi,v=
/\':':"V 3

ar' s A =4mr?V, =V Nk,

v [,
A A 36mN° (3)
v, dm, FI de, 535902 HUAR 0 38 i %%
UK HipFS Y A2 A 1 (ol ) FHWE TR P En vk B 1Y)
Ak (mol/L) 5 dr A HLAH Wi 78 K AH Y iz
ATIFIE] (s ), BPYRIE DA B3 T 4N T 5 g 2 A Tl
AR SRR 2 Bir F A B 1) 5 VR A 4300 2 A AL
AHYRC A AR A (mL) 1R A (em®) 5r AT AL
AW AR (em) 5V, 5250 o A8 rh I R A AL
AHH S AT (mL) 5 IV AU VR 1Y) SR 25
FE— 8 SO0 A5 1, 3 A oo 20 26 BUHE ()
KR, A A LA R -5 AR EE ik i st ], ] A
PG —H e, Mo BECHE, 8 O L ML G 1 2
de,/ dtfB , T TH58 S 26 U ZER (E12) o B



#1

W ZRTT, 45 . t-BAMBP/ R AL MM A U 2R MR s K rp 2 U s 122k 51

70
ma

o 60 / ot
i d
%50 Ie
E
X
5 20
=1 /

10

0

2 4 6 8 10 12 14
tls

[Rb*]=0.271 8 x10* mol - L™, #}3% =0. 061 90;
[Rb* ] =0.5345x10 *mol - L', £1% =0. 072 66;
[Rb*]=1.230 x10 > mol - L™" ,&}% =0. 571 0;
[Rb*]=2.510 x10 * mol - L' &}% = 1. 1814
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Fig.2 The relationship between[ Rb ™ ] and time
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Table 1 Effect of interfacial area on extraction rate

. (Rb*), x10° , de/dt x10°/ Rx107/
a/cm /s V/A x10°/cm
/(mol - L") (mol - L' +s7") (mol »em™ +s7")
4.88 7.196
9. 68 8.231
17.24 11.02 8. 851 5.802 2. 848 1. 652
13. 44 9.413
17.24 10. 71
3.70 8.728
7.44 10. 55
20.92 9.01 11.38 4.771 4. 800 2.294
10. 10 11. 71
13.49 13. 16
3.55 9. 968
4.97 11.07
21.93 7.72 11. 89 4. 560 5.139 2.343
9.30 12. 88
12.21 14. 65
2.44 10. 37
4.85 11. 68
27.26 7.54 13.05 3. 669 5. 688 2.087
8.89 13.93
10.90 15.28
2.43 11.33
4.69 12.76
45.44 7. 64 13.83 2.201 6. 896 1.518
8.49 15.15
10.90 17.35

2 KORHHmAR B X B A HOH = F) 52 )

Table 2 Effect of concentration of rubidium aqueous phaseone extraction rate

[Rb* ], x10°/ (Rb*), x10°/ de/di x10°/ Rx107/
/s V/A x10*/cm
(mol - L7") (mol - L7") (mol - L' +s7") (mol »em™ -+ s7h)

2.75 2. 849
5.04 2.948

0.271 8 7.74 3.147 21.93 6. 187 1.357
10. 12 3.323
12.70 3.434
2.72 6. 102
5.53 6.371

0.534 5 8.20 6. 543 21.91 7.261 1. 670
9.78 6. 657
12.05 6. 868




#1

W RTT, 45 :t-BAMBP/ i AL MM A U R AR 9T s K A sl ik s 53

&gk 2:
[Rb* ], x10%/ (Rb*), x10°/ de/di x10°/ Rx10"/
/s V/A x10°/cm
(mol -+ L™") (mol - L7") (mol - L'+ s7") (mol »em™ +s7")
2.82 16. 86
5.27 17.96
1.230 7.77 18.98 21.92 57.11 12.53
10. 47 20. 50
13.28 22.72
2.65 28. 69
5.15 32.36
2.510 7.58 34. 63 21.93 181. 1 39.72
10. 11 37.49
12.36 40. 53
2.85 57.21
5.01 63.98
4.78 5 7.49 70. 46 21.92 266.7 58. 46
9.90 77.20
12.29 82.32
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Table 3  Effect of :-BAMBP concentration in organic phase on exiraction rate

[+-BAMBP] / [Rb* ], x10°/ V/A x 10 de/dt x 10°/ Rx10"/
(mol - L™" -+ s71) s (mol - L7") /cm (mol - L' = s7") (mol + em™ - s7")

3.14 0.498 4
6.36 0.662 2

0.103 9.36 0.891 5 21.93 8.238 1.807
12.75 1.233
15.22 1.474
2.85 3.777
5.75 4.434

0.512 8.49 5.426 21.90 28.42 6.224
11.9 6. 161
14.29 7.052
2.82 16. 86
5.27 18. 43

1.005 7.77 18.98 21.89 53.01 11. 60
10. 47 20. 50
13.28 22.72
2.67 24.32
5.29 25.97

1.510 7.86 27.54 21.92 65.01 14.25
10. 25 28.99
12. 88 31.06
2.54 36. 68
4.89 38.13

2.023 7.27 39.97 21.93 123.3 27.04
9.48 41.22
11.85 42.89

R4 FEPCHEAR LA S LA

Table 4 The comparison of experimental and calculated values of the extraction rate

[Rb*], x10°/ [+-BAMBP],/ R, x107/ R, x107/
RMSE/ %
(mol - L") (mol - L7"+s7") (mol em™ +s™')  (mol-em™ -s7")
0.2718 1. 005 1.357 1.326
0.5344 1. 005 1. 670 1.738
1.230 1. 005 12.53 10. 83
2.510 1. 005 39.72 37.29
4.785 1. 005 58. 46 59.15 1.783
1.230 0. 103 1. 807 1.774
1.230 0.512 6. 224 6. 531
1.230 1.510 14.25 15.13
1.230 2.023 27.04 28.25
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Extraction Kinetics of Rubidium from the Salt Lake Brine
with z-BAMBP/Sulfonated Kerosene

HUANG Dong-fang'* ,ZHENG Hong'** ,BAO A-min'*,LIU Ze-yu'* ,DUAN Dong-ping'~

’

WANG Shu-ya',LI Bo' ,WANG Bin®, YANG Jin-sheng’ , FAN Cheng-liang®
(1. Key Laboratory of Comprehensive and Highly Efficient Utilization of Salt Lake Resources ,
Qinghai Institute of Salt Lakes, Chinese Academy of Sciences, Xining, 810008, China;
2. University of Chinese Academy of Sciences , Betjing ,100049 , China ;
3. Institute of Process Engineering , Chinese Academy of Sciences, Beijing, 100190, China;

4. College of Chemistry, Chongqing Normal University, Chongging, 410331, China;

5. Department of Chemistry, Qinghai Normal University, Xining, 810008, China;
6. Qinghai Lianyu Potash Co. ,Lid. ,816099 , China)

Abstract ;: The extraction kinetics of rubidium from salt lake brine system with --BAMBP has been investi-

gated through Rising Drop Method. The influence of the interfacial area , concentration of the aqueous

phase rubidium and concentration of oil phase (-BAMBP/sulfonated kerosene) on the extraction rate

were studied. By studying the effects of different interfacial areas on the extraction rate, it’ s indicated
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that the process of --BAMBP extraction of rubidium by interfacial chemical reaction and phase chemical
reaction in the joint control. The rate equation of extracting rubidium determined by non-slope analysis
was R =9.936 x10 7[Rb* ]""*[ --BAMBP]*'. Extraction rate of reaction order of @ =1. 134, -BAM-
BP reaction order of b =2.190. The root mean square error of the experimental and calculated values of
the extraction rate constants was 1.735%.

Key words : Rubidium; :-BAMBP; Extraction; Kinetics
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Physicochemical Properties and Species Distribution of
Aqueous Rubidium Pentaborate solutions

MIAO Jun-tao'* ,FANG Yan' ,FANG Chun-hui' ,ZHU Fa-yan',LIU Hong-yan'?,ZHOU Yong-quan',
GE Hai-wen' ,SUN Peng-chao'* ,ZHAO Xiao-chan'"
(1. Key Laboratory of Comprehensive and Highly Efficient Utilization of Salt Lake Resources,
Qinghat Institute of Salt Lakes ,Chinese Academic of Sciences , Xinning ,810008 , China ;
2. University of Chinese Academic of Sciences , Beijing ,100049 , China )

Abstract ; Hydrated rubidium pentaborate was precipitated via evaporating solution of rubidium carbonate
and boric acid in stoichiometric proportions. The chemical composition and structural information about
the synthesized compound were achieved using different methods of powder X-ray diffraction, Raman spec-
troscopy , TG/DTG/DSC and atomic absorption spectroscopy. Physicochemical properties including densi-
ty, electrical conductivity and pH of aqueous rubidium pentaborate solutions,have been accurately deter-
mined at temperature of 298. 15 and 333. 15 K, respectively. Furthermore , the empirical equations were
used to fitting with these experimental data. On the basis of these,the change rules of the physicochemical
properties with temperature and concentration were investigated. According to the equilibrium constants
reported in literature and experimental pH data,the polyborate anion distribntion were given by Newton it-
eration , besides , the speciation among deferent anions in solution were speculated.

Key words ;: Rubidium pentaborate ; Physicochemical properties; Polyborate distribution ; Polyborate anion



