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Abstract Stable slurries of YSZ in aqueous suspension with added polymer dispersants, namely, poly-methacrylic acid
ammonium salt (PMMA), poly-acrylic acid (PAA) and poly-acrylic-co-maleic acid (PAMA), were mixed with the
monomolecular dispersants citric acid and oxalic acid. The dispersion properties of the suspension were investigated using PSA,
viscosity, sedimentation, and FT-IR. The polymer dispersants and monomolecular dispersants were attached to the YSZ surface
by the carboxylic group, as shown by the FTIR results. A stabilized aqueous suspension was obtained when the polymer
dispersant and citric acid were mixed and compared to the use of citric acid alone as a dispersant agent. When the polymer
dispersant and citric acid were mixed and milled through attrition milling, there was a smaller particle size compared to when
the polymer dispersant alone was used as a dispersant agent. This study determined that the particle size of the mixed dispersant
was affected by the properties of the monomolecular dispersant and that the stability of the suspension was affected by the
polymer dispersant. However, when slurries of YSZ were mixed with oxalic acid, the particle bridging behavior was the result
of the high degree of viscosity and the small sedimentation height.
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2.1 Materials
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Fig. 1. XRD result of powder before grinding.
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Fig. 2. Result of particle size before grinding.
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Fig. 3. Molecular structure of dispersants (a) PMAA, (b) PAA, (c)
PAMA, (d) Citric acid, (e) Oxalic acid.
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2.2 Sample preparation
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2.3 Characterization
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Fig. 4. Particle size with surface treatment of single dispersant (a)
Polymer dispersant suspension particle size according to pH
change, (b) Monomolecular dispersant suspension particle size
according to pH change.

AT Hapks JeEISITE dge] BLHdS ERls]
A8l 0.01wt%=Z SHTE ARt 3|4 & 50ml v}

ol Wol 72417k A7 HAHH Fol
o WEelel AR 1087 Sk, S8 280 B
2] & A=A(DV-II+ Programmable Viscometer Brook-
filed, USA)YE AF&-3l] 30~200RPM2] ~TE 3 Zho
g M Hpks S8t A AR &
29 =R Flshy] 98l FT-IR(FT/IR-6300, JASCO,

Japan)S S sI3AT
3. 43 ¥ n®

3.1 cIAEMA7} HILEl 8Eflo| pHO| WE HS
O EgA o B gd ErAe] Hrp) B 54
= JFS dolry] 95ty EAAI &, 3t
$HE &3 & tY4e pH F=0lA 1000RPM, 44]7F

\ —s—PMAA
300 1 ‘\\.\ —+—PAA

Viscosity (cP)

800

(b) —=— Citric acid

700 4 —s— Oxalic acid

600 -

[42]
o
o

L
\

/
/
\
'
\

300 -

Viscosity (cP)
4
|
|

N

o

o
1

100

o T T T
3 5 7 9 11

pH

Fig. 5. Viscosity change with surface treatment of single dispersant
(a) Polymer dispersant suspension viscosity according to pH
change, (b) Monomolecular dispersant suspension viscosity
according to pH change.
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Table 1. Single dispersant 72 hours sedimentation height (mm),
Initial suspension height 100 mm.

. pH pH 3 pH 5 pH 7 pH9 pH 11
Dispersant
Citric acid 61 82 86 90 89
Oxalic acid 9 79 71 70 47
PMAA 23 91 96 98 97
PAA 41 93 97 97 96
PAMA 36 97 97 98 98
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Fig. 6. Particle size with surface treatment of mixed dispersant (a) PMAA and PMAA mixed dispersant (b) PAA and PAA mixed

dispersant, (c) PAMA and PAMA mixed dispersant.
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Fig. 7. Viscosity with surface treatment of mixed dispersant (a) PMAA and PMAA mixed dispersant (b) PAA and PAA mixed dispersant,

(c) PAMA and PAMA mixed dispersant.

Table 2. Mixed dispersant 72 hours sedimentation height (mm), Initial suspension height 100 mm.

pH pH 3 pH 5 pH 7 pH 9 pH 11
Dispersant CA OA CA OA CA OA CA OA CA OA
PMAA 48 43 88 83 90 86 96 84 96 84
PAA 47 27 80 77 92 86 94 83 96 86
PAMA 53 32 86 83 93 82 97 90 97 96
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