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ABSTRACT

##4270430021 : MAJOR Environmental Engineering

KEYWORD : Spent Silica-Alumina / High-Alumina Cement/ Biast-Fumace Slag / Nickel Sludge
PREMRUDEE KANCHANAPIYA INVESTIGATIONS ON THE PRODUCTION OF HIGH ALUMINA
CEMENT FROM SPENT SILICA-ALUMINA. THESIS ADVISOR ASSO.PROF. PETCHPORN
CHAWAKITCHAREON.Ph.D., 121 pp, ISBN 974-03-0316-1.

This research investigated the utilization of spent silica-alumina combined with limestone and
ground granulated blast-fumace slag (GGBS) to produce High Alumina Cement (HAC) mixed with GGBS.
These cements were used to stabilize Nickel sludge instead of Portland cement.

The first experiment was performed to determine not only the factors affecting the HAC
manufacturing process, but also the physical properties of HAC and HAC mixed with GGBS, such as the
compressive strength, density and setting times. ~ addition, X-Ray diffraction was utilized  analysing the
mineral properties. A total of three kinds of experiment were performed. The first experiment indicated the
effect of chemical composition by varying the lime/spent silica-alumina ratio (L/Si-Al) at 35/65 40/60 45/55
and 50/50. The second experiment indicated the effect of the firing temperature by varying temperatures at
1200 1300 1400 and 1450 °C. The third experiment Indicated the effect of the firing time by varying times at
1.5 2.5 3.5 and 4.5 hours. The results showed that the water/cement ratio (w/c) which made the highest
compressive strength in HAC (LVSi-AI =40/60 firing temperature = 1200 °C ; firing time = 2.5 hours) and
HAC mixed with GGBS at 3 days and at 28 days were 0.65 and 0.60 respectively . The optimum conditions
of the L/Si-Al, firing temperature and firing times for producing HAC and HAC mixed with GGBS were 40/60
1300 °Cand 3.5 hours, respectively. By using these conditions, the compressive strength of HAC was lower
than Standard and the compressive strength of @ HAC mixed with GGBS was lower than standard at 28
days, but within the standard limit of 60 days. The compressive strength of HAC at 28 days decreased by
16.7 % when compared with that of 3 days, due to the changing of phase CAH,0to phase QAHJ, while the
compressive strength of HAC mixed with GGBS at 28 days and 60 days increased by 127 % and 186 % in
comparison to that of 3 days, due to changing phase CjAHgto phase CjASHg. When the setting time of HAC
and HAC mixed with GGBS decreased, CaO/ALjOj ratio increased.  contrast, the setting time of HAC and
HAC mixed with GGBS increased when the firing temperature decreased. The setting time of HAC was much
lower than standard while HAC mixed with GGBS was within standard . Upon using XRD, itwas found that
the convertion reaction in HAC occurred by changing CAHD o phase QN'U Similarly, the reconvertion
reaction HAC mixed with GGBS occurred by changing phase QAHJ to phase CjASHgat 3 days .

As optimum results were obtained from the second experiment, itwas reapplied  order to detect
the preliminary properties of HAC and HAC mixed with GGBS in the stabilization of nickel sludge by using a
nickel sludge/cement ratio of 1.0 and a water/cement ratio of 0.65. The results indicated that compressive

strength, density and extraction tests on specimens were all within standard limits.
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