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In this study, the influences of process parameters in gelcasting of magnesium aluminate
spinel were investigated. Sub-micron and phase pure magnesium aluminate spinel powder were
initially synthesized by solid state reaction of alumina and magnesium hydroxide powders at
1300/ C for 2 hours. The synthesized spinel powders were used as a starting material in this
study. Two low toxic systems of gelcasting were focused; using of agar and using of 2-
Hydroxymethacrylamide (HEMA) as gelling agents. An ammonium salt of polymethacrylic acid
(PMA-NH4) was used as a dispersant in both systems. In agar system, the stable suspension could
be obtained when 1 wt% of PMA-NH4 was added. The slurry with 2 wt% agar demonstrated
good flow and the dried specimens yielded the relative density of 40% with the flexural strength
of 786 kPa. For the HEMA system, it was essential to prepare suspension under basic condition.
It was found that HEMA had a property as a dispersant so that the solid loading of the suspension
could be improved to 47%. The dried specimens with 11 wt% HEMA had the relative density of
45% with the flexural strength of 1075 kPa. For further HEMA addition, exfoliation at the
surface of the dried specimens were observed, which might be caused by the separation of the

excess HEMA from the spinel particles.
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1
i
— Polysaccharides/Proteins -
1
4 i
- Buq <+ -
i
e a5 1
» Non-Aqueous [—» mmmmuﬂumm!ﬂuwum |
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i
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2.8 szuumsraenuunalnaliueueios Acrylamide-base : HEMA
o o o a . o Y a aan a 4 v

wanm3na lazedoonyadase (free radical) i lvinalgasemedmes laduly

4 a S Jd 9 a I [l 4 o
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2.8.1 Tpssa3eves 2-Hydroxyethyl methacrylate (HEMA)
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o o [

(% @ I o J a A o a 1 a
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H,C 0
O ®) CH;

Acrylamide (AM) Methacrylamide (MAM) 2-Hydroxyethyl methacrylate (HEMA)

H H
N N
HZC/\”/ g \H/%CHZ
o) 0
N,N-methylene bis-acrylamide (MBAM)

! = o 4 4
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Al O, powder, A-32 99% Nippon Light Metal, Japan
Mg(OH), powder 97% TDK, Japan
Dispersant, base : 25 s0l% Fluka, Germany
Tetramethyl Ammonium Hydroxide (TMAH) Tu 51
Dispersant : 40 vol% Toagousei, Japan
ammonium salt of polymethacrylic acid (MW = 8,000
(PMA-NH,), Aron A6114 g/mol)
Monomer : Sigma-Aldrich, USA
2-hydroxyethyl methacrylate (HEMA) =97%
Cross-linker: Sigma-Aldrich, USA
N,N-methylenebisacrylamide (MBAM) 299%
Initiator: Ajax Finechem, USA
Ammonium persulphate (APS) 299%
Catalyst: Sigma-Aldrich, USA
Tetramethylenediamine (TEMED)
Agar powder 98% Alfa Aesar, USA
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1.0 wt% (32% solid loading) 1.5 wt% (28 %solid loading)
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