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ASST. PROF. DR. THEERAWAT SINSIRIUTILIZATION OF
NATURAL POZZOLANS AS CEMENTTITIOUS MATERIALS.
RESEARCH ADVISOR : PROF. DR. PRINYA CHINDAPRASIRT,

167 PP.

NATURAL POZZOLAN / DIATOMITE / PERLITE / ZELITE / ALM OIL FUEL
ASH/ LIGHTWEIGHT CONCRETE / GEOPLOLYMER MORTARS /@&.IDIFIED

WASTES / LEACHING OF HEAVY METALS / TCLP / POROSITY

This aims of paper are to invesegdie utilization of natural pozzolans as
cementitious materials. The mix proportions usedhm study were designed in 4
series. In series 1, this study presented the ushgerlite in lightweight concrete.
The perlite in this study is perlite type I, is tgpe of mineralogical material
containing large quantities of reactive $a@d ALOs, small particles, high porosity
and lightweight. In the study, used the perlitegplace sand and cement at ratio of O,
10, 20, 30, 40 and 50% by weight of binder. Congumariof the compressive strength
and density of perlite mortar was performed withtocol mortar at in range of 105 to
115 %.

In series 2, this study presentedkadoility and compressive strength of fly
ash based of geopolymer mortar containing diatomstebinder replacement at the
rates of 0, 60, 80, and 100% by weight. Sodiuncaid (NaSiO;) and sodium
hydroxide (NaOH) solutions were mixed together treh used as a liquid portion in
the mixture in order to activate the geopolymertat The ratios between B&IO;

and NaOH were varied, namesly, 0.5, 1.0, 1.5, @@, 2.5 by weight whereas the



ratios between liquid binder of 0.40, 0.50, 0.6@] 8.70 by weight were varied. The
additional water was added to improve the woilkginf fresh geopolymer mortar.
The ratios between additional water and binder wared, that is to say, O, 3, 6, 9,
12, and 15% by weight. In additional, the NaOH @onation of 5M, 10M, 15M, and
20M were also used as variables. Each mixture eparated and cured in the oven at
the temperature of 6G, 75C, and 96C for 24 h. Flowability of all fresh geopolymer
mortars were investigated and the compressivegitreéast was applied at the ages of
7, 14, and 28 days.

In series 3, the property of solatf wastes using OPC containing
synthesized zeolite (SZ) and natural zeolite (NZ)banders. Zeolites were used to
partially replace OPC the rate of 0, 20, and 40%wkight. The plating sludge was
used as contaminated waste to replace binder aathef 40, 50 and 60% by weight.
The water to binder (w/b) ratio of 0.40 was used dth mixes. Setting time and
compressive strength of solidified wastes wereettand leachability of heavy metals
were determined by TCLP. In addition, XRD, XRF, SE¥Mfractured surface and
pore size distribution by MIP were investigated.

Finally in series 4, This study mets the effect of palm oil fuel ash
fineness on microstructure of blended cement pd&én oil fuel ash (POA) was
ground by ball mill with 2 types of different finegses. Ordinary Portland cement
(OPC) was partially replaced with ground palm oilfash at the rate of 20% and
40% by weight of binder. The water to binder rgib) of 0.35 was used for all
mixes. The amorphous of ground palm oil fuel asiRstveld method, compressive
strength, thermogravimetric analysis, pore sizéridigtion of blended cement paste

were investigated.



The results in series 1 reveated the perlite specific gravity was 0.50, the
increasing quantity of perlite were direct effectedncrease setting time and decrease
compressive strength. The use of perlite of 50% ergnmeplacement at 28 days
obtained compressive strength and density were H@/i® and 1,460 kg/th
respectively. And using perlite of 50% sand replaeet gave the compressive
strength and density were E§/m? and 990 kg/rrespectively.

Test results in series 2 revealed the mixture having N&iOs/NaOH of
1.5-2.5, 15M of NaOH concentration, and°@5of curing temperature showed
compressive strength between 223-888n° which high enough for using as normal
strength concrete. Moreover, additional water coniddrove the workability of fresh
geopolymer mortar, however, the compressive strergguction could be observed.
Additionally, the compressive strength of geopolym®rtar increased obviously at
early age, however, at the later age it was shghttreased for some mixtures.
Furthermore, the replacement of diatomite at tie 0860 and 80% by weight were
well suited for both compressive strength and woititg.

Test results in series 3 indicatdtht the compressive strength of all
solidified wastes made with 40, 50 and 60% by weigh plating sludge was
decreased as compared to those samples withowrastes. TCLP results showed
that concentration of heavy metals in leachateemieexceeded the limit specified
by US.EPA. SEM and MIP results revealed that tHelifed wastes became denser
and the replacement of Portland cement by zealiteeased the total porosity but
decreased the average pore size.

Finally in series 4, Test resultdigated that the ground palm oil fuel ash

was amorphous silica material. The compressivagtins of cement paste containing



POA fineness were as high as that of OPC cemené.pBaste containing 20% of
POA with high fineness had the lowest total pososita(OHZ2) contents of cement
paste containing POA decreased with the increasptacement of POA and was
lower than that of the OPC cement paste. In addifineness of POA had an effect
on the reduction rate of Ca(OH2). Furthermore cititecal pore size and average pore

of cement paste containing POA was lower than tA€ ©ement paste.
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