Dispersant-Binder Interactions in Aqueous Silicon Nitride Suspensions

Ungyu Paik

Department of Materials Science and Engineering
Changwon National University

Changwon, Kyungnam 641-773, South Korca

Abstract

In aqueous slurry processing of silicon nitride, the interaction of dispersant and
binder on the surface of particles was studied to identify the effect of these additives
on ceramic powder processing. Polymethacrylic acid (PMAA) and polyvinyl
alcohol (PVA) were used as dispersant and binder, respectively. The adsorption
isotherms of PMAA and PVA for the silicon nitride suspension were determined,
while the adsorption of PMAA was differentiated in the mixed additive system by
ultraviolet spectroscopy. These experiments were done in order to investigate the
effect of these organic additives on the physicochemical properties of silicon nitride
suspensions. The electrokinetic behavior of silicon nitride was subsequently
measured by electrokinetic sonic amplitude (ESA). As PMAA adsorbed onto
silicon nitride, the isoelectic point (pHicp) shifted from pH=6.7 to acidic pH.,
depending on the surface coverage of PMAA. However, adsorption of PVA did not
change the pHicp of suspensions, but did decrease the surface potential of silicon
nitride moderately. The rheological behavior of silicon nitride suspenstons was
measured 1o assess the stability of particles in aqueous media, and was correlated
with the electrokinetic behavior and adsorption isotherm data for silicon nitride.
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Competitive, Displacement, & Coadsorption

@  :POTENTIAL-DETERMINING ION
@ : HYDRATED COUNTER ION

(> : ANIONIC ORGANIC MOLECULE
: NONIONIC ORGANIC MOLECULE

Complexation

* Schematic representatives of the electrical double layer
in the presence of surface active organic molecules
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Mobility ( m?* /Vs*10 *)
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OH titrated (moles/L x 10%)
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Si3N4+PMAA (Daxad-34)

Adsorbed Amount(mg/m 2 )

0.5
0.4}
03}
pH 3.0
O O
02} o o ©
O
O
pH 6.0
01 1O 0o ©® ® 0 0 00
[
4
pH 9.0
0.0 1 B
0.0 0.1

Residual Concentration(g/dl)

- 139 -

0.2



Mobility (m */Vs*10 *)

Si3N4 - PVA
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SN+PVA(Mw=25,000 98% Hyd.)
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Adsorption Amount(mg/m
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OH titrated (mole/L x 10°)

{-CH,-CH(OH)-}

* 0.1wt% PVA
---- net uptake
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Mobility ( m?/Vs*10°)

Si3N4

- PMAA (1/3 Coverage) - PVA
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Mobility ( m?® /Vs*10 ")
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Mobility (m?* /Vs*10 °)

Si3N4 - PMAA (Full Coverage) - PVA
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Adsorbed amount (mg/m ?)
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Viscosity (mPa s)

Si3N4+PMAA+PVA, pH3.0
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Viscosity(mPa s)
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Viscosity (mPa s)
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Viscosity (mPa s)

Si3N4-PMAA-PVA, pH3.0
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Viscosity (mPa s)
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Viscosity (mPa | s)
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