15 6 Vol.15 No. 6
1998 12 CHINESE JOU RNAL OF APPLIED CHEMIST RY Dec. 1998

Zr0O:

RIFE & £ F & xUF

( 100871)
(SDBS) (TPB)
(PVP)  ZrO, 7r0, . :pH= 2.4 SDBS 7r0,
LS ,pH=7.0 TPB S 7.0, T
ZI‘02 C 0
. 710, . PVP  Zr0O,
> Zr 02 7102
PVP “ " 7r0, s
B . 7ZI‘OZ7 »
ZI'02 ’ )
|1].
[2,3]
1431, pH  Zr0:2
(PVP) ,
1
7102 ,BET 10. 9 mzlg. (SDBS), ,
(TPB), s ) . PVP
40000 160000 360000, BASF . NaOH
ZrO2 lg, 25 mL pH
PVP , 25+ 0.1 6h, , 30 min( 4000 12000
r/ min) , Uv-120 PVP ,
. :SDBS, 323 nm; TPB, 280 nm; PVP, 212 nm.
7102 lg 100 mL. 10 min, 3 h, .
10 10mL s 8 mL PVP . Zr02
1 mL, ImL N aCl (

1998-0330  , 1998-08-10
(29576224)



ZI‘O 2 7

6
PVP NaCl )7 9 ( 4h)7 ’
72 600 nm s
[6]
710> 4 DXD "
2
2.1 IrO
Z1r 02 pH 5.1, [8] pH6.5 | [ 9]
, , ( AlROs TiOz2 )
, pH< 5.1 7102 ;pH> 5.1
7102
, pH 7.0 TPB; pH 2.4
SDBS. 1 2 a pH SDBS TPB
s ZI'O2
- 60
- 40
=
E
-20
0 70 70 50 8.0 ) 7.0 7.0 6.0
c/Cmmol-L™") cf(mmol-L ")
1 pH 2.4 SDBS 2 7Zr02 pH7.0 TPB
710, C (b) (a) 71O, C (b)
2 ., SDBS Zr02 (LS)
.TPB 7r02 S o SDBS
TPB 0.35 0.30 nm’, i
) LS .S
, . 2
, TPB 7102 ) pH , 2102
, TPB 7Zr02 ( 2p),
? ) ) S
7102 )



8 15

. (1) pH a
=7 IO O I
2T b
- (2) ”
pH , , Zr 02
i
EO.Z
C R
) 0.1
( O i L 1
0 2.0 4.0 6.0
¢/(mmol-L7")
), ZrO2
z; ’ 3 ZrO:
(3) SDBS, pH 2.4,0. 1 1/L NaCl;
a. S,pH 2.4,0. 1 mol/L NaCl;
C ’ b.TPB,pH 7.0,0.01 mol/L NaCl
AL20Os3
2.2 PVP Zx0:
4 PVP40000 PVP360000 pH4.1 pHS.8 ZrO: ,
Zr0: ( ). (D PVP
0.4 2.3mglg, Langmuir . (2)
PVP, pH 4.1 pH 5.8 R pH 3.5 10.3
PVP pH 2 , pH
710> s Zr-OH: PVP O N
PVP
<{(C) %
0 0.04 0.08 0.12
2.0} a 2.
3 E
S1.0f =
4] 1 1 0 1 "
o 0.004 0.008 0.012 0 0.02 0.04 0.06
c(C)'% c (CY%
4 pH4.1(a) pHS. 8(b) PVP40000( o) PVP36000(s) 710,
2 C . 2
[S ; : [S
1) 5. k8= In[tanh (zeQ/ 4kT)]/[ tanh(zeG/ 4kT) .
z ,e .k Boltzmann , T (K), G ©

‘(; . K . 1-1 , 25 ,



ZI‘OZ 9
K '=(3.06/¢")x 10" ° em, ¢
5 4 PVP, &
. PVP G 4
PVP40000, PVP 160000, PV P 360000 o/ nm pH= 4.1 24. 6, 25.9,
39.9; pH=5.8 8.9,11.7, 13.8.
, pH PVP , ; PVP,
pH o ,0
, PVP
c(C)/ % c
0 0.02 0.04 0.06 0 0.2 (C)l%o_4 0.6
15.0 T ; -12.0 T T
a b
10.0[ > 80
> £
—-4.0
5.0
0 1 1
; | i 0.02 0.04 0.06
0 0.002 0.004 0.006 < (C) %
c(C)%
5 Zr0, T PVP40000( o) PVP160000( ) PVP360000(o )
a-pH= 4.1;p. pH= 5.8
Sato PV P Ti02 , Ti02 PVP
PVP S , 2102 PVP
) PVP 7102
pH 4.1 5.8 NaCl ZrO: PVP
. PVP ,PVP ,
,SDBS TPB 7102 Zr0O2
. s C PVP
( 5), PVP s
PVP )
pH 4.1 5.8 , NaCl ,
PVP s
pH 4.1 PV P pH 5.8
, pH 4.1

PVP



10 15

1 Aksay L A,Lange F F,Davis B L. J Amer Ceram Soc, 1983, 66: 190
2 Lembach J,Sigg J, Rupprecht H. Colloids and Surfaces A, 1995,94:1

3 Hough D B, Rendall H M. In “Adsorption from Solution at Solid/Liquid Interfaces” (Parfitt G D,
Rochester C H Eds) - London: A cademic Press, 1983:247

4 , . R AL 1997, 14(2) : 40

5 . HmALI, 1992,9(5 6):76

6 MaC,LiC. Colloids and Surf aces, 1990,47: 117

7 ,1993: 246

8 Tomxma E B, Parosa O M, HlepxynoB I M et ¢l. KomniKypn 1995, 57:25

9 . . L AR F AR, 1992,20: 25

10 Zhu B, Gu T. J Chem Soc, Faraday Trans 1,1989, 85: 3813

11 Kemen H B. “O qioBbl A mcopbim aipoit Texmru”, MockBa: Man. Xumusg, 1976, ra 2

12 Hild A, Sequaris J, Narres H et al. Colloids Surfaces, A, 1997,123 124:515

13 Hyxup CC, “3 eKrponpoBquHOT L M O e Krpoxiuernyecrie CBaicrBa Nuatep aibix (i crev”, KueB Hayxasa
Iyma, 1975, crp 27

14 Sato T,Kohnosu S- Colloids Surf aces, 1994,88: 197

Effect of Adsorption of Surfactants and Polyvinylpyrrolidone
on the Stability of ZrQO: Suspension

Zhao Zhenguo , Qian Cheng, Wang Qing, Liu Yingqing
(Dep artment of Chemisiry, Peking University, Bejing 100871)

Abstract The adsorption of sodium dodecylbenzene sulfonate (SDBS), tetradecyl pyridine
bromide(T PB) and polyvinyl pyrrolidone(PVP) onto the ZrO2 particles in aqueous solutions
and the effect of the adsorption on the stability of ZrO2 suspension have been studied. T he
results show that the isotherms are of LS type for SDBS at pH 2.4 and of S type for TPB at
pH 7.0, respectively. The adsorption isotherms for both surfactants are roughly identical
with potential changecurves of ZrO2 particles: at maximum adsorption ZrO2 has greater po-
tential value and the adsorbed surfactant ions form surface micells with more parts of their
hydrophilic groups being towards water phase, increasing the stability of ZrO2 suspension.
The amount of PVP adsorbed on the positively charged ZrO2is greater than that on the nega-
tively charged ZrO2. In concentrated PVP solution the ZrO2 suspension has higher stability.
Keywords sodium  dodecylbenzene  sulfonate, tetradecylpyridine  bromide,
polyvinylpyrrolidone, ZrOz, adsor ption, suspension stability



