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ABSTRACT

The objective of this work was to investigate the possibility of converting high
calcium oxide fly ash and low ratio of SiO,/Al,O3 to zeolite. The synthesis of Na-x
zeolite from high calcium oxide fly ash was synthesized by three different methods,
two-state, fusion prior to hydrothermal and fusion prior to incubation methods. The
effect of the SiO,/Al,O; ratio on the synthesis conditions was considered by adding
amorphous silica from rice husk ash. The synthesized zeolite was characterized by
XRD, CEC and SEM techniques. The results were found that two-state method and
fusion prior to hydrothermal method gave major unnamed zeolite and low cation
exchange capacity (CEC). The fusion prior to incubation method was found CEC of

Na-x zeolite which equaled 360 meq 100 g™* but crystalline of Na-x zeolite was poor.



According to the fusion prior to incubation method from high calcium oxide
fly ash, the effect of SiO,/Al O3 ratios in range of 3-5 on the Na-x zeolite formation
was studied. In addition, fly ash and amorphous silica from rice husk ash/NaOH,
crystallizations temperature and time were varied as 1:1-1:1.6, 70-100 °C and 6-96 h,
respectively. The Na-x zeolite obtained fly ash and amorphous silica from rice husk
ash/NaOH of 1:1.0, 70 °C of crystallization temperature and 24 h of crystallization
time. The ratio of fly ash:amorphous silica from rice husk ash equal to 7:3 generated
the Na-x zeolite phase and contained CEC of 360 meq 100 g.

The effect of matakaolinite (MK) on Na-x zeolite formation from fly ash (FA)
and amorphous silica (AS) from rice husk ash (RHA) was carried out in the weight
ratio of 0:7:3, 2:5:3 and 6:1:3, respectively. The mixtures of MK, FA and AS were
fused in NaOH followed by incubation method at 70 °C for 24 h. The starting
material of mixture of MK, FA and AS in the weight of 6:1:3 generated Na-x zeolite
type. The synthesis conditions were optimized to obtain highly crystalline Na-x
zeolite and characterized by CEC, BET, SEM and FTIR techniques. The CEC value
and specific surface area of Na-x zeolite were 420 meq 100 g* and 398 m%g™,
respectively. Then, the morphology of Na-x zeolite was confirmed by using SEM
which showed the octahedral crystal of Na-x zeolite. FTIR spectra exhibited the
presence of internal Si-O-Si and Si-O-Al asymmetric stretching mode.

Finally, the feasibility of using surfactant-modified zeolite (SMZ) as a carrier
for fertilizer and for slow release of phosphorus (P) was investigated. Na-x zeolite
was modified by using hexadecyltrimethyl ammonium bromide, a cationic surfactant,
to modify its surface to increase its capacity to retain anion, namely, phosphate
(PO4*). SMZ was thoroughly characterized using XRD, FTIR, and SEM to study the
effect of surfactant modification. Unmodified Na-x zeolite and SMZ were then
subjected to P loading by treating them with fertilizer (KH,PO,4). A comparative study
of the release of P from fertilizer-loaded of unmodified Na-x zeolite and SMZ was
performed using the medium water in leaching. The results showed that the P supply
from fertilizer-loaded SMZ was available even after 22 days of continuous water,

whereas P from KH,PO, was exhausted within 10 days from unmodified Na-x zeolite.



Vi

The results indicated that SMZ is a good sorbent for PO,%, and a slow release of P
was achievable. These properties suggested that SMZ has a great potential as the

fertilizer carrier for slow release of P.
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