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Mechanism of selective flocculation separation of
diasporic bauxite with organic flocculant HSPA
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Changsha 410083, China)

Abstract: The flocculation tests of diaspore, kaolinite, illite, pyrophyllite and bauxite ore were carried out by the
sedimentation. The sodium carbonate and an organic flocculant HSPA were used as dispersant and flocculant, re-
spectively. The results show that HSPA has a good selectivity for the flocculation separation of diasporic-bauxite.
The concentrate with Al/ Si 8.9 and the recovery of Al,O3 86. 98% were obtained after triple sedimentation on the

bauxite ore with Al/Si 5. 68 by using sodium carbonate 5 kg/t and HSPA 7 g/t. The mechanism study shows that

there is chemical absorption between HSPA and active AT

sites on the surface of the diaspore with carboxyl. At

the same time, bridge-bonds of macromolecule are formed by hydrogen bond.
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Table 1 Chemical composition of

pure minerals (mass fraction, %)

Other

elements

Mineral Al20s3 Si02 Ti02 Fe203

Diaspore 79.24 1.97 3.76 1.28 13.95
Kaolinite 41.84 36.31 2.23 0. 89 18.73
lite 37.13  42.44  0.28 0.26 19. 89

Pyrophyllite ~ 25.08 62.24 0.17  0.19  12.32

R2 WAEZ TR
Table 2 Chemical composition of

feed ores (mass fraction, %)

Al O3 Si02 Fe203 Ti02 CaO
64. 69 11.39 4.93 3.04 0.58
MgO K20 Na>O S Al203/Si02
0.31 1. 10 0.39 0.08 5.68

BT HCL . NaOH (75 pH, WK 40. 1
mol/ L) « BREZEN(KIE 5%) « AICL (WRJE 1%) N5
Brali, AHLZUER HSPA(WKREE 0. 05%) A Lkal .
S K —IRZERIK

1) 2L

KU S5 J77%, £E 100 mL YRR 34T
TR YR IR R 5, IO S
e, FEMZRK BRI EAL, SEH J1#E 100 mL 3t
BRI 10 %, 5 LR RE 20 IR, RGBTV 50 s,
BT H b3 80 mL V7, TR AE RUTRE =PIt
FRE|E, THEH 7 E PR A SR AR HLAR 20
em, @ 25 em FIUTRERE Db T . A B4 B R
90% < 0.074 mm, B KKK 10% . H KK pH {HH
pHS =~ 3C AUk5% pH THE .

2) Zeta HINL

S A A /N T 5 Um, A RFREL 50 mg B
TRedr, b 50 mL Z8487K, H HCL 80 NaOH i
5 pH H, MIAZH, H# B ASRE 3 min J5
7 delsad40sx zeta LAY L HEAT C BRI &, &
3 RECEME .

3) ZEAMNIAR

A ZURERIC B — IR B W, 0 e
FTIR = 750 B d BL i 2 8 21 A0 3 A% b 50 A4 A
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Bl 5 S5 E 2 AR, Ka= 1.540 56 nm, I
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Fig. 2 Effect of pH on flocculation of
mineral particles using HSPA at

concentration of 2 mg/ L
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Table 3 Separation results of selective flocculation on ores

Grade/ (mass fraction, %)

Experiment Products Productivity/ A/S Recovery
% ALO; 5i0» { Al202) 1'%

Concentrate 82.45 68. 07 8. 17 8.33 87.03
HSPA 5g/t, settle 765 s;
Na2COs3 1 kg/t+ HSPA 2 ¢/t, T ailings 17.55 48. 35 27.78 1.74 12.97
settle 765 s; settle 382 s

Feeds 100 64.58 11.37 5.68 100

HSPA 5g/t, settle 765 s; Concentrate 82.18 68. 48 7.69 8.90 86. 98
Na2CO3 1 kg/t+ HSPA 2 ¢/, .
settle 765 5; Na2COs3 1 ka/t, T ailings 17.82 47.71 28.98 1. 65 13.02
settle 382 s Feeds 100 64.58 11.37 5.68 100

M 3 IR 45 K nT LLE 1, BLHSPA A4
TR PR SUE, BRIR AT K 4y L), 7E pH
9.5~ 10 Ju[H W, HSPA F#&E N 7 g/t, NaxCOs H
B Skg/t W(HA 3kg/t HTEY, 2kg/t HTE
BB, XFA/S 5. 68 ISERRE 41, 43 IKik
PR LB B, B TR A/S 24 8.9, ALOs [
W 86. 98% I R UFFaHx .
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Fig.3 Diaspore in distilled water with no reagent
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Fig. 4 Diaspore with 2 mg/LL HSPA and
75 mg/ L. Na2COs

R R . R, KRR B B T
KRR, BBEuE, RY HSPA X — K4 £ 6E
PR RAFRIBREE ], AR T AR — KA A
HIPTRE .

3.2 HSPA Xf 4 ## 43 B ALRI RN

b I AN R T/ B T S e SR
W, RIS TR A fr e g o — KA
B O SR RS Y, R AR I, R EE
TR, KW S K TAERDE U e 2
AT 1 1 B EORRETR Eh A, DI AR
PPN [ PR R T, A S T 3K R T
gy L B e AN RV LT T AT R Fe™ B
RS Sit, Mg™ B Fe™ BAC AL T3 I 4 K
AGCRAT o ST AEAR pH (BLIN, w A0 3RTHIE L AT
THE R AL TR, TR AT ST, AE & pH
FAFT, kAT 2 R Tk . I A MR R
A 2 1 BEUIREER ER ), A A DY T A
SRl — AR NHA . (A R A A, d T A X
AR TR 7K G LA o g T PR 7 WL ) g U A,



+ 1254 - AT A AR

2006 47 H

M) AL L SiY BTk, TE R R A A fE
FRIHL, FRIRALREA BIEUR 2T, IR AR IE A
P AR FRIE GTRRAG . AR I — A T S B
BTA, MRALE R AT L Ak A R R A
A1—0 JUHAR)Z 8 Si—O DU A 4 280 % B #%
LK, R R R . AR S AR
MEBRECR, Hd KT RtETEE, K L wE,
AT ASAT A4 2 1 Ao — B B HL A

Kl 5 Bs M ZERAKARR T pH X #)K1H ¢ H
PRI . /6 s HSPA( 1 mg/ L) XA )& 1Hi
HUAT S

M5 16 a] LAF HH, HSPA 18R] G ) —/Kid
BaRNBA A& TR KW, FHaihpH= 6
%2 pH= 4 ik, (HBEAMEZNHAKN, BT
HSPA T FREHINREE, f£— /KEiE AR kA&

20
10 .,-\_____\\
0F
> = — Diaspore
_\% -10F + — Kapolinite
.g __20 - Ay Iuite
§ v — Pyrophyllite
3 -30 |
£ 40t
N
-50 L
_60 .
_70 ) i A H
2 4 6 8 10 12

pH

5 ZEUMKAART pH XA #)R I & B 1) 50
Fig. 5 Effect of pH on Zeta potential of

minerals in distilled water

-
A~
)

» — Diaspore
* — Kaolinite
+ — Illite
v — Pyrophyllite

& o
o= )
T T

Zeta potential/mV
o
<
T

—40 -
_50 _
_60 _
0l
i i { I |
2 4 6 8 10 12

Bl 6 HSPA(1mg/L)XH MR 2 AT I
Fig. 6 Effect of pH on Zeta potential of
minerals in presence of HSPA(1 mg/ L)

WRBEY, 55 FLAR T % 2R AT PR IR B 0 A1 —OH HU%R:
BEH K RIERUE 7 AW P&, A
AR AME, FNEFARBRRE THESHE
T UL TR AR HI RO S B o 10 3 kAR RR SR
Y5 el 5 LR AR I AN K, R W25 5 3
FERR SR O IE] B AR DA S, m] REAT T35 A% LA
HIRI B HIATAE

3.3 4IRS

Bl 7 Bros g — KBRS 2RI £r o e I
Kl 8 Fros R R4 R 2RI Lr o i i

K7 HRitk ek 3 o —/KEEER A LD AN IR . — K
WEES A MR A ), o T H AR, HAEN
1 OH ez sk b HB5A, H OH M4idks) T
2800~ 3000 cm™ 'JEE—TEE . 2 106 em™ ' A1 978
em” 'JE OH THIAh 42 3l R U6 . 957 em™ ' F1 035
em™ 'A) A OH THI A 25 it 41 2 #0141 25 i 9 3
Wi . A1—O BI4aiRzNIER 741 em™ ' o B 7 il
21 M ZF] HSPA MILLAMIELE . 1440 em™ ' Ny
COO —X R Mg dir s g, 3453 em™ ' 4 F B 1)
OH (R Rsh g . [ 7 Fritisk 2 4 257 HSPA
5 AICL TEHG A A eit 2k, n LA 29 Fl 25 77
TEHJETE1 624 em™ ' Ak j=2E — AN SR BT U, 1447
em” 'ACUE(EIR TS, RPIZAFEG A RAEL¥EKR
NPT — R . B 7 ek 4 S5 HSPA 5
— /KA A E R G A At 2R . 761 640 em™ ' Ak
PR, SRR 2 TP AR XS R, KB HSPA
FE— KRS A 2 TR AR AL 2B T AR BT B4

bt
58] o~ ~o
O <t
2 = —_t
—
@©
— (23 <
oy 9 fa & = a3
o~ ~ S = o l“-\o
N Aen g =
—)
A —

2996/ 2955
2 895

I~n
o0

O\g&
ey

I | .

i
4000 3500 3000 2500 2000 1500 1000 500

Wave number/cm™}

B7 —/KEESA ARG
Fig. 7 FTIR spectra of diaspore and reagents
1 —HSPA; 2—HSPA+ Al ;
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