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Tab,1 Changes of IR spectrum of SLS before and after
being adsorbed on hydroxide precipitates

l PH o 5 WL (e L)

h R { —
¢ ; Vosog(as) Y-soula) Ys.o
i 1237 1085 830
Cu(OH)z+SLS 1226 1070 814
Ni(OH), +SLS | 1229 1070 815
Cr(OH);+SLS | 1237 1085 830
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Tab,2 Comparisons of flotation efficiency for SLS and LC-I

g 3 F R CDF DAF | CAF
SWEAMH | Cu NP G Cu M r | Cu Nt Cr
——— - i
S ERE(RY) SBRER%) | HEAERY)
SLS 9.8 95.3 90,9 99,2 95,5 93,2 99,4 97,1 94,6
LC-1 97.4 96,1 94,6 | 99,5 97,4 96,7|99.7 99,1 97.8
SLS* 84.6 82,8 80,8|13,2 31,8 63.3 { 21,2 43,4 65,8
LC-I* 97.1 96,0 94,2)98,1 96,3 95,7 99,0 98,6 96,4
| Cmax(mg/L) Cmax(mE/L) Cmax(mg/L)
SLS f135 125 60 1 270 150 100 ° 315 210 140
LC-1 ‘ 216 160 115 310 280 170 | 440 335 225
ST.S* B0 <50 <50 | <50 <50 <50 <50 <50 <I50
LC-1* 200 160 110| 285 260 145 425 310 205

* {ENaCL)y0,5mol /Lty i i <3
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Tab.3 The equilibrium concentration cy, of SLS at different temperatures

W
T(K)
WM A I x 10°(mol/mol)
275 283 298 308
Cu(OH), 5.0 6,9 12,3 16,9 40
Ni(OH)* 11.9 17,2 30,3 42,0 20

Cr(OH); 14.5 16,1 18,2 20,3 10
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Tab,4 Hecat of Adsorption AH of SLS adsorded on hydroxide precipitates

WHi k& | Cu(OH), +SLS| Ni(OH), +SLS| Cr(OH);+SLS

|
4 | -27,4 | -26,8 -7,15

JNEE 4 TS EE A L e P SL SR B 345 ARGt AR L W R B A R BT A
ANy — RBEAS KB BT/ mol, 7 {h SR B 29 W B B 3k, — R KR F8OTT/mol, FRZLR
#£0], Ca** MINI** WEELILIERNSLSAIR I B & (b 5K, igCr (OH), W& #y3e
MR, X EEERE IR b 85 9L B — 3 hs,
2.4 BREM BEEANSESENERD)BHER

NRVBRIE T IS CHAL R Har SRR R A 3 .

100 B ——
=30 L 4+20
4420 19 1 qe10
gof 1+ -~ x
10 {417 » 0
32 : o :F, =60 19 E
@ ~10 wn = {-20 ma
{-20 uop * e -30
b 1-30 L “".3 o MO
2ot \\ {-40 20p 1+7 20} {-50
Cu(OH), % {-50 NL{GH), cr(cd)y  {-60
IR ) N . ———
78 910 g 5 10 11 6 9 10 11
pH pil pH

M3 Cu’, Ni*" fCr' (a5 B SO R
Fig.3 Lffcct of Zctapotential on separation efficiency of Cu?*, Ni?*, and Cr3*

hydroxide precipitates

INBE 3 T 1Cr (O e G B 5 ) £ 6 ML A4 1 H 6, Cu (OH) R S
B9 S P, TN (OFD) Ll Ui 5 ko HIl HOHRL ) 1, J 2 RO i2 418
SR ZOLBL Nk, i Cr(OH) JUREMAERE, HORADAEN, o
HAULT BT AR T U, SITTREATSLS MR A %

2,5 SRR EHNE

JEA it 2R GR R AR, LU R T IR i IR (o) B (1) 1% b X Ine
R, S8 3 MR EIRE F S ne~t RN R RMERR, KA SHELBETHER
(OGNS = G Al JI 380 ) — ) Jy 2 5 REAE F . 3 & AL A EER P 11 VA 5307 ( 4E G
RER>0,99 ), RPN T IR HE IO IT LS . NS s B i LlE
W, XS AIRELE A SRR O0E, ARIEEET R, Koo >Koawr>Kepss TR T R—
WA AN W B A L M K e > K > Ko M T — 28 b i ~GE U,
wmR G, KA,

[

&8

T



%

CiRR KBIGT MERERRC IR TR RN 65

A5 FTRBATEALY R UTieddHK(min™")
Tab,5 Flotation rate constants K(min™!) of hydroxide precipitates

at different temperatures

T(%t) 10 20 30 40

| Cu(OH), | 0,521 0,559 0,597 0,654

CDF Ni(OH)ZJO.465 0,498 0,546 0,592
Cr(OH); | 0,364 0,387 0,427 0,464

Cu(OH), | 1.32 1,43 1,51 1.62
DAF | Ni(OH), | 0,911 0,978 1,04 1,12

Cr(OH); | 0,704 0.765 0.810 0,869

| Cu(OH), | 3.52 3.70 3.87 4,05
CAF | Ni(OH), | 3.08 3.22 3.3 3.5
i Cr(OH); ; 2,62 2.75 2,91 3,05
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Tab.6 Apparent activation energies (E) of

various flotation methods

JU @M CDF DAF  CAF

Cu(OH), 5.37 4,40 3.38
Ni(OH), 5.76 4.93 3.52
3.85

C+(OH); 5,98 4,96
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Studies on Forcible Flotation Means for Heavy
Metal Hydroxide Precipitates

Zhu Xihat* He Weiguang Sun Yiping

Abstract Flotation process of the precipitates of Cu?*,Ni** and Cr3* hydroxides by
conventional dissolved flotation, diffused-air flotation and cyclone-aeration flotation
were investigated, Tha results of IR analysis and thermodynamics studies indica-
ted that the adsorption of sodium lauryl surlfate (SLS) by Cu?" and Ni** hydro-
xides was chemisorption, while by Cr?* was physical adsoption, The iifluence of
Zeta potential of Cu(OH), and Ni(OH), on their flotation separation efficiency
was insignificant, but for Cr(OH); was significant remarkable and has a maximum
nearby isoelectric piout, The rasults of kinetic studies showed that the flotation
of Cu?’, Ni?* and Cr3" hydroxides could be described by an first-order reaction
equation, A new characteristic parameter, apparent activation energy of attach-
ment of the precipitate particles to bubble, has been proposed to describe the

separation effect of flotation process,

Keywords metal hydroxides, flotation, sodium lauryl surlfate (SLS), flotation

kinetics
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