DOI:19,13957/j.cnki.tcxb.2013.02.020 ( Y Vol. 34. No. 2
2013 6 JOURNAL OF CERAMICS Jun. 2013

1000- 2278 2013 02-0161- 06

PESA-H,0O-SiC

( 210009)

(PVP) (PESA) (SiC) . pH
9.0 SiC o 0.4wt% PESA  PVP
301 ° 40vol%  PESA SiC PVP
o PESA/PVP SiC o
TQ174.75 A
D-
0 PAA
o Xiao 041 PESA
A A PESA
[
el :
A PESA  PVP
N N \pH R

-4

’ SiC
-6 :

1
o Schilling ™
X 11
.D- D- 99.0 %
R 3.1 g/lem® D50 0.94y m NSKCI
ne-12 (3] D- PAA 8000~8500, (

2013-01-24
BE2009169
E- mail: panliji@126.com



¢ )2013 2

162
0.40
- L SiCasvolte — OA%PESA
PH=9.0 — »— (.4%PVP
0.301 —e— 0.A%PESA/PVP PESA PVP
Eu_zs-
£ 0.20
§ q
5 0.157
yid P N
0.05{%
000 \ : - : ; :
0 50 moShwir::)e (s_l)zoo 250 300 B 2 pH 9.0 B, 407(a) PESA 14 #3(b) PESA/PVP 7
B 1 pH 9.0 i,PESA.PVP 1 PESA/PVP 3¢ SIC B2 A, e AL 0 T ) R PR 25 7 2
REEH RN Fig.2 Schematic illustration for particle surface of SiC
Fig.1 Effect of PESA, PVP and PESA/PVP on the rheological suspensions with (a) PESA and (b) PESA/PVP as
properties of SiC suspensions at pH 9.0 dispersant
) 400~1500, °
44000~54000,
1.2 2
SiC N N
HCl NaOH 21
pH pH : 1 pH 9.0
lem 35vol%  SiC .
24 o PESA  SiC
13 PVP PESA
R/S BROOKFIELD /PVP
° PESA  PVP
o o PESA
N o - COO-
100s™! 2min 3min R PESA/PVP )
D 0s' 300s'
200s  300s'  Os’ 200s, ) PESA/PVP
Casson o SiC X
Casson pH90 PESA PVP SiC
VT =/t +VnD (1) 2
T [Pa] D [I/s] T c 3 pH 6.0
N [Pa] [Pa-s]oT . PESA/PVP PVP  SiC
o SiC pH 6.0

(C)1994-2020 China Academic Journal Electronic Publishing House. All rights reserved.  http://www.cnki.net



¢ »2013 2 163

5
0.14
SiC:35vol% | SiC:35vol%
4 pH=6.0 - pH=9.0 i
— v — 0.4%PVP ‘:‘::“ | — = —PESA+PVP=0.4%
EE \ —e— PESA+PVP=0.4% = 0.104
= -
g |\ 2 0.08
g2l W y
5 W z
‘2 0.06
1 g2 \
0.04
1o
TP
] T T e T 0.02 : . . . — 3 . ;
0 50 100 150 200 250 300 20 40 60 80 100
Shear rate (s™) PESA/(PESA+PVP) (%)
E 3 pH 6.0 Bf,PVP 1 PESA/PVP i SiC E&iFfilaEMrRm B4 Zao8$ PESA ZExT SIC BiIZHiLERIZ
Fig.3 Effect of PVP and PESA/PVP on the rheological Fig.4 Effect of PESA content on the rheological
properties of SiC suspensions at pH 6.0 properties of SiC suspensions with PESA/PVP
0.18+
0.16- SiC:35vol% 018 ]l =
pE=9.0 0.16 i
= A : SiC:35vol%
5 0.147 = Rkl = Dispersant content:0.4%
7;0_12_ w9 == PESA:PVP=3:1 §0.144 N ———
a 012
" 0.104 S ]
[aa}
8 . 0,10
£0.08 g
g 20.08 4
£ 0.06 g
£ 0.06 1
0.04- ]
. 0.04 1
0.02 T T T T T T T 1 ‘\-‘N--.__...——l
0.2 0.3 0.4 0.5 0.6 0.02 | . " ; : . ; . .
Dispersant concentration (%) 7 8 9 10 11
B 5 FARSHFIRFMET SIC BiF Rk ENRm PH
Fig.5 Effect of the concentration of dispersants on 6 pH fE¥T SIC B EHIRIE
the viscosity of SiC suspensions Fig.6 Effect of the pH on the viscosity of SiC suspensions
PESA SiC o PESA o
o 3 PESA PESA  PVP
PVP PESA/PVP SiC
SiC PESA - COO-
° SiC
2.2 - PESA ! PVP=
4 pH 9.0 0.4% 301
PESA SiC o PVP

PESA
PESA I PVP=3 1 1 o



164 ( 2013 2
12 ic30vol%
=90 g uppsavo.meve
0.35- pH=9.0 P —t— ().3% +0.1%
—a— ().4%PESA ./‘
20307 —e— 0.3%PESA+0.1%PVP 508 em———
e .
T E 0.6+
= -
i > 0.4 /
.g‘ 'y
g 0.2 e
0.0
. S E— S 000 001 002 003 0.04 005 006 0.07
24 26 28 30 32 34 36 38 40 42 [onic strength
Sl Jowciaig: Geabis] B 8 pH=9.0, &N NaCl B, B F5& E X} SiC B2 Casson
B 7 pH=9.0,BEl&EX SIiC BiF IR B RREEFIR
Fig.7 Effect of the solid loading on the viscosity Fig.8 Effect of ionic strength on the Casson yield stress of
of SiC suspensions at pH9.0 SiC suspensions at pH 9.0
5 0.2% N o PVP
0.6% PESA  PVP 3 pH
SiC PESA PESA/PVP
SiC o
° PESA/PVP  SiC 2.4
0.2%  SiC 7 55.13s!
SiC SiC °
° 0.4%  SiC PVP
0.5% o 35vol%
o PESA 40vol%  SiC SiC
2.3 pH
SiC N
-pH o PESA  SiC
PESA/PVP
1el, - PESA/PVP
6 pH 35vol%  SiC 40vol%  SiC PESA
- pH=7.8 PESA 38vol%  SiC °
PVP
o, pH=9~11 o
pH o 2.5

pH>9  PESA - COO-



¢ »2013 2

[18-19],
8 NaCl SiC
PESA/PVP  SiC
PESA
o NaCl 0.02mol/L
PESA/PVP  SiC 0.047Pa
PESA 0.552
Pa NaCl 0.03mol/L
PESA/PVP °
SiC NaCl
PESA
Zeta 20]
PVP NaCl
PVP
PVP o
PESA/PVP
PESA o
3
PESA/PVP
SiC
PESA o
0.4% PESA : PVP=3 .1 SiC
o PVP
PESA/PVP SiC
1
2011

2 LEWIS J A. Colloidal processing of ceramics. J. Am. Ceram.
Soc., 2000, 83(10): 2341~2359
3 JANNET M A, OMATETE O O, Walls C A, et al. Development

of low- toxicity gel- casting systems. J. Am. Ceram. Soc., 1998,

165

81(3): 581~91
4 PPRABHAKARAN K, PAVITHRAN C. Gelcasting of alumina
using urea- formaldehyde. Ceramics International, 2000, 26:
67~71
, . a - ALOs;- H,O- PAA
,2004, 32(1):80~84
6 WISNIEWSKA M. Influences of polyacrylic acid adsorption
and temperature on the alumina suspension stability. Powder
Technology, 2010, 198(2): 258~266
7 SCHILLING C H, LI C, TOMASIK P, et al. The rheology of
alumina suspensions: influence of polysaccharides. J. Eur.
Ceram. Soc., 2002, 22(6): 923~931
8 SCHILLING C H, GARCIA V J, SMITH R M, et al. Ultrasonic
and mechanical behavior of green and partially sintered
alumina: Effects of slurry consolidation chemistry. J. Am.
Ceram. Soc., 1998, 81(10): 2629~2639
9 SCHILLING C H, TOMASIK P, Li C, et al. Protein plasticizers
for aqueous suspensions of micrometric-and nanometric-
alumina powder. Materials Science and Engineering A, 2002,
336(1-2): 219~224
10 HIDBER P C, GRAULE T J, GAUCKLER L J. Competitive
adsorption of citric acid and poly (vinyl alcohol) onto alumina
and its influence on the binder migration during drying. J. Am.
Ceram. Soc., 1995, 78(7): 1775~1780
11 WANG X L, GUO L C. Effect of sucrose on rheological
properties of aqueous zirconia suspensions with polyacrylate.
Powder Technology, 2008, 186(2): 107~112

12 , ,
2010, 31(1): 91~95
13 , , D- -
, 2001, 26(5): 545?
549
14 ., . PESA- SiC- H,0

,2011, 33(4): 38~42

15 XIAO C X, CHEN H, YU X L, et al. Dispersion of aqueous
alumina suspensions with biodegradable polymers. J. Am.
Ceram. Soc., 2011, 94(10): 3276~3281

16 LEONG Y K, SCALES P J, HEALY T W. Interparticle forces
arising from adsorbed polyelectrolytes in  colloidal
suspensions. Colloids Surf. A: Physicochem. Eng. Aspects,
1995, 95: 43~52

17 XIAO C X, NI Q, CHEN H, et al. Effect of polyvinyl-
pyrrolidone on rheology of aqueous SiC suspensions

dispersed with poly (aspartic acid). Colloids Surf. A:



166 4 »2013 2

Physicochem. Eng. Aspects, 2012, 399: 108~111 19 s s

18 LUNDIN M, MACAKOVA L, DEDINAITE A, et al , 1987: 242~251
Interactions between chitosan and SDS at a low- charged 20 CESARANO J, AKSAY I A. Processing of highly concentrated
silica substrate compared to interactions in the bulk: The aqueous alumina suspension stabilized with polyelectrolytes. J.
Effect of ionic strength. Langmuir, 2008, 24(8): 3814~3827 Am. Ceram. Soc., 1988, 71(12): 1062~1067

Effect of Polyvinylpyrrolidone on Rheology of Aqueous SiC Suspensions
with Polyepoxysuccinic Acid

PAN Liji YE Fei GUO Lucun
(College of Materials Science and Engineering, Nanjing University of Technology, Nanjing, Jiangsu 210009)

Abstract
Effect of polyvinylpyrrolidone on rheology of aqueous SiC suspensions stabilized with polyepoxysuccinic acid was
investigated. The results showed that low dosage of binary dispersant was able to enhance the dispersion of SiC suspension
at pH 9.0. When the total amount of dispersant was 0.4wt% and the ratio of PESA to PVP was 3:1, the slurry obtained the
lowest viscosity. With 40vol% solid loadings, SiC suspensions with PESA were completely flocculated, while those with the
co —addition of PESA and PVP were well dispersed. In addition, adding PESA/PVP as a binary dispersant was able to
significantly increase the anti—electrolyte property of SiC suspension.
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