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Size and distribution and its stability of colloidal Sb,Os particle
prepared by refluxing oxidation with hydrogen perovide as oxidant

ZHANG Li, CHEN Wenrmi, GONG Zhuging, TANG Jia ming
( College of Metallurgical Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The colloid antimony pentoxide was prepared by refluxing oxidation with hydrogen peroxide as oxidant and
three organic agents as stabilizer. The effects on colloidal particles diameters and distributions were discussed. The col-
loidal stability was studied in the view of Zeta potential. The results show that the size and distribution of colloidal parti-
cles are strongly influenced by the addition of stabilizers, reaction temperature, amount of hydrogen peroxide and its
adding methods and ratio of reactive solid to liquid. T he strong adsorption of stabilizer No. 2 on surface of Sb,05, the elec

tric repulsive force and the steric stabilization energy make colloid Sh,O5 stable at least one year, the colloidal isoelectric

point switchs from pH= 1. 85 to the more acidic field and Zeta potential from - 30 mV to — 60 mV.

Key words: colloid Sb,0s; stabilizer; particle diameter and distribution; isoelectric point; Zeta potential
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1.1 KRAEREA B S &

MR8 L % X N Sb,03 + 2H20, — Shy0s +
2H,0 il & AR FAR AL 8 . B = A A B R
TKFNE S RE 7 4% — 5E B [V B 54 o i) & 2t
I A S B A EEE 1Y) 500 mL DY 54
L REE T KDM A& L n] i B F iR B M E
DS R SRR A N AT . AR R S PR A
T, IIANEAGIBE K, 7R T R — & 1
I IE) . B G = A A = B A DA K S A R L S =
B, TUEAL BRI MR B R T AR K R )V R
i, FAEA B CLRE AR T MK AT e, B
R IE

1.2 JRAKH) Zeta HEAL &

SR AAM BN R, W0 HE—e i
2B F KPS, A 0. 1 mol/ L NaOH
520. 1 mol/ L. HCl ¥ 155 %5 B 1 pH H, W & A [H]
pH 1B T 1 Zeta HAT .

1.3 M

AR TR BRTRAR 3 A P IIRIAR K Zeta
HA7 3 E COULTER A Al DELSA 440SX 2t
J& o3 AT 3G 5E
2 #R50e

2.1 AFEFE TR LA T

EHET 3MAFHEEE N0 IRFRAHY
PR il i #2 b )RS I, WER R A2 AR E,
SE BN 5 T EH 53 H e TN R AR AR e 1 R
e . SEE 25 SRR 1 gl .

MFE 1 ATLE H: X 3 Fa TS Bk &
FAM B R SR, (HE 2 SRR E S &
i, A&/, FEMR, Wty 15 .3 5H3tHE
e BB K, REFEKR, &5 AL
i

P B 3 AN ESE N O JRF,
TR G LR A BRI P, R, 7R
N—H .—0—.COOH = —OH ¥ EFH —EHK%E
KM, PIIX 3 B HLAER BT LA B A4 21— 2 1
rElEA .
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TR AMEMA IR BN JJF BT 2% R,
PER TS, WRPH BE R EE, R R AN SRk 3
H, sekMRSS, Ftemiesiiz, B
WNEFRAFEE K. 3 5REFE—MEEH
—NHA —COOH Wi# iR, BAREKMEE L, HE
BT F BT R B KAEH, 1R 2% 5 % BCIR
SERIEEIR . T 2 SRER T KRR 3 AN oRK
PEIRBR I —OH L[, [R5 N 358 B A 4k 6 1)
SRAN AR, T AR S R -

2.2 UMK T RN K oA R R
2.2.1 AR

TR BUR, WA R T R~ SR A2
HA—@WE . W5 T 2 S F8 AN AR K
MR AR, G5 R 1R .
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Table 1 Effect of different stabilizers on preparation of colloidal Sby0s

Ratio of amount of

Stabilizer . . State of prepared colloidal ShyOs
stabilizer to antimony
0.25 Yellow green emulsion, sedimentation after 1.5 h
0.50 White emulsion, sedimentation after 4 h, higher viscosity
No. 1 0. 60 Blue transparent sol, no sedimentation in half a year, but becoming gel at last
0.75 Yellow green emulsion, sedimentation after 64 h
1.0 Rufous transparent sol, but sedimentation after 2 d with higher viscosity
0.125 White yellow emulsion, sedimentation after 4 h, and complete sedimentation after 16 d
No.2 0.25 Blue transparent sol, no sedimentation after 3 months, but transparence becoming worse
0.375 Blue transparent sol, no sedimentation after one year, lower viscosity and better fluidity
- 0.2 White yellow emulsion, sedimentation after 2 h, higher viscosity
0.

0.5 Blue transparent sol, higher viscosity, becoming gel after 2 d
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Fig. 1 Effect of stabilizer No. 2 on size and
distribution of colloidal Sh,Os particles
(95 C, 60 min, S/L= 200 g/L, n(H,0,)/ n(Shy0s)= 3)
1 —n Stabilized) # 7i( Sh)= 0,375;

2 —n( Stabilizer) / n( Sb) = 0. 25;
3 —n/(Stabilizer) / n(Sb) = 0. 125
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Fig. 2 Effect of reaction temperature on
size and distribution of colloidal

particles without any stabilizer
(S/L= 200 ¢/ L, n(Hy0,)/ n(ShyOs) = 3)
195 C; 2—80 C; 3—60 C
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Fig. 3 Effect of reaction temperature on
size and distribution of colloidal

particles with stabilizer No. 2
(S/L= 200 g/ L, n(H205)/ n(Shy03) = 3,

n(stabilizer) / n(Sb) = 0. 375)
1-95 C; 2—80 C; 3—60 C
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Fig. 4 Effect of amount of H207 on size
and distribution of colloidal particles
(S/L= 200 g/L, n(Stabilizer)/ n(Sb) = 0.375,

95 C, 60 min)

1 —n(H,05)/ n(Shy03) = 2; 2—n(H,0,)/ n(ShyOs) = 2. 5;
3 —n(H,05) / n(Sby0s3) = 3
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Fig. 5 Effect of adding method of
H>0; on size and distribution
of colloidal particles
(S/L= 200 g/ L, n(H204)/ n(ShyO3) = 2.5,

n(Stabilizer) / n(Sb)= 0.31, 80 ‘C, 60 min)
1 —Slow addition of H,05; 2 —Quick addition of H,0,
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Fig. 6 Effect of ratio of reactive solid to liquid
on size and distribution of colloidal particles
(n(H,0,)/ n(ShyOs) = 2.5,
n(Stabilizer) / n(Sb) = 0.31, 80 ‘C, 60 min)
| —S/L= 50 g/L; 2—S/L= 100 g/ L; 3—S/L= 200 g/I.
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Fig.7 Effect of stabilizer No. 2 on Zeta

potential of colloidal particles
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