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Table 1

emulsion droplets with storage time

Change of average diameter of

Storage time/ d 35 90 240
Diameter/ Hm 11.0 13,2 13.4
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Fig. 1 Micromorphology of droplets
stabilized by solid particle skin
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Fig.2 SEM morphology of droplets stabilized
by solid particle skin

2.2 AHUHPEETERR

AR FLAR ) PR [ AR AORE 1) XS £ 407 5 40 T 45
Rl 3 prow, oSSR, B o BAERER
bh, G E Mg2+ ) Fe3* i Fe2* i AP i Ca2* ()
B IR ko U R SR &5 S K A . A6 B 2 1 il A
TS B AT EX 10 A s B AT L 2REH 3 X 1 43 9y
Mr, G5 E 2. A 4~ 10 FIPLX 4y 2 T Re
TR 5h sk U R 56 . R 3 BT A AR R R Sk
Yoy & KA A E B v LUR H, TEFLAG
BB K M . TFe. Me® . Ca™ . SiO, A
ALO; B & B A% T 3L 7F 25 IR 19k
Lix984N JEIEFEMEARUF I R ROR I KA LR, 448
B B Cu™ A oA 42 8 88 7 IO A 23 W 3 A4
DRk, AR DL B g SR o A, FL AR [ AH R
B PR 6 BH U R 28 A 7E FL AL (R R AL 2 v

A . IE R T IR B PTUE AN W AT HS I R WO R T T
FRAT S 5328 ¥ AR ), DA SGE B AR Fe(OH) 5 Al
Si02 JI A G5 AN T A J A FLAL IR kA, A4l 3
[ 5R & AR AR B, B B BR IR 450 4 .

.—MSSO‘ = 6Hzo

. ®—FeS0,*4H,0
O"“Alz ( SO; )3 * lstO
a—Fe(S0,)(OH) * $H,(

B—Ca( Alelz()g ) * 4H2 O
v—Ks AL SigO,5 - 2H,0
: = V—KMgAlSqum(OH)z

26/(%)

3 FLARY b AR TORE Y XA 2T 5
Fig.3 X-ray diffraction pattern of solid

particles in interfacial emulsion
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Table 2 Element composition of solid particles in interfacial emulsion (mole fraction, %)

Spot Ca Mg Fe Al Si S K Na
1 18. 15 9.20 33.50 39. 16
2 0. 59 1.13 0.25 97.21 0.45 0.37
3 0.32 4.51 4.24 33.80 46. 61 2.97 7.55
4 27. 96 1.22 7.88 16. 31 18. 82 27. 81
5 0.81 29.75 1.25 3.05 3.25 61. 89
6 1.17 16. 20 11.36 20. 50 11.45 39.32
7 1.47 13.04 16. 18 35. 80 6.23 26. 47 0.81
8 58.91 0.67 0.02 40. 25 0.15
9 1. 83 3.70 36.98 8.72 4.66 39. 01 1.20 3.91
10 27.78 7.54 6.02 12. 15 2.46 44. 04
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Table 3 Chemical composition of aqueous feed and raffinate from emulsion(g*L™ ")

Cu® Fer Mg* Ca™ Si0, ALO; Humic acids pH
Aqueous feed 0.239 1. 320 3.380 0.675 0.240 3. 380 Trace 2: 3~ 2x5
Raffinate from emulsion  0.011 0.816 2. 000 0.510 0. 146 2. 600 T race 2.6
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Table 4 Interfacial solubility of sulfates in interfacial emulsions
Sulfate Solubility/ g Cation radius/ nm K K; Interfacial solubility/ g
M ¢S04 6H,0 44.5(20 C) 0. 065 13. 67 0.13 4.290
CaS04°2H,0 0.2(30 C) 0. 099 2.37x 107 ¢ 3.08x 107 ° 0.023
FeS04°7H,0 26.5(20 C) 0.076 1.74 1.89% 10”2 2.070
AL(SOy4) 3 18H,0 36.4(20 C) 0. 050 48. 18 7.56% 107 ° 6.210
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Mechanism of limited coalescence of interfacial

emulsion in copper solvent extraction

LIU Xiao-rongl’ “ QIU Guanrzhou', HU Yuehua', XU Jing1
(1. Department of Mineral Engineering, Central South University,
Changsha 410083, China;

2. Department of Material Engineering, Shanghai Institute of Technology,
Shanghai 200233, China)

[ Abstract] The serious interface emulsion created in the copper solvent extraction operation of Dexing Copper Mine influences ad-
versely the whole bioleaching-solvent extractiomr electrow inning process. To solve this problem the stability of interfacial emulsion was
researched. It is discovered that limited coalescence of emulsion droplets takes place during the emulsion storage, which results in the
stabilization of average diameter of droplets at 13~ 14 Hm. Droplets can not coalesce and the emulsion can keep a long-term. Sulfate
precipitation is promoted in interfacial region where the medium dielectric constant is relatively lower due to the effect of electrical
double layer. The sedimentation of precipitates on droplet interface makes the interfacial skins become more and more thick and the
coalescence become more and more difficult. Interfacial effects make the colloids of Fe( OH) 3 and SiO; in aqueous phase polymerize
continuously, so that the emulsion gelates gradually. As a result limited coalescence of droplets takes place. Calculated interfacial solu-

bility of some sulfates is lower by about 10 times than that in continuous body phase.

[Key words] bioleaching; copper solvent extraction; interfacial emulsion; stability; limited coalescence; precipitation mechanism
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