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ABSTRACT

AIO(OH) nano gel is used in precursor of ceramic material, coating material and catalyst. For use of these, not only physiochemical
control for particle morphology, pore characteristic and peptization but also studies of synthetic method for preparation of advanced
application products were required. In this study, AIO(OH) nano gel was prepared through the aging and drying process of aluminum
hydroxides gel precipitated by the hydrolysis reaction of dilute NaOH solution and aluminum sulfate solution. In this process, optimum
synthetic condition of AIO(OH) nano gel having excellent pore volume as studying the effect of water and aluminum sulfate mole
ratio on gel precipitates has been studied. Water and aluminum sulfate mole ratio brought about numerous changes on crystal
morphology, surface area, pore volume and pore size. Physiochemical properties were investigated as using XRD, TEM, TG/DTA,

FT-IR, and N, BET method.
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Fig. 1. Flow diagram for preparation of porous AIO(OH) nano
gel.
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Fig. 2. XRD patterns of gel precipitates as function of the water

and aluminum sulfate mole ratio: (a) 190, (b) 285, (c)
380, and (d) 475.

Fig. 3. TEM micrographs of gel precipitates as function of the
water and aluminum sulfate mole ratio: (a) 190, (b) 285,
(c) 380, and (d) 475.

Table 1. Change of Final pH of AIO(OH) Nano Gel Pfepared at
Various Water and Aluminum Sulfate Mole Ratio

Water and aluminum Aging time Initial Final
sulfate mole ratio (at 90°C) pH pH
190 24h 10.5 813

285 24h 10.5 8.41

380 24h 10.5 9.84

475 24 h 10.5 11.83
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Fig. 4. TG curves of gel precipitates as function of the water

and aluminum sulfate mole ratio: (a) 190, (b) 285, (¢)
380, and (d) 475.
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Fig. 5. DTA curves of gel precipitates as function of the water

and aluminum sulfate mole ratio: (a) 190, (b) 285, (c)
380, and (d) 475.
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Fig. 6. FT-IR spectra of gel precipitates as function of the water

and aluminum sulfate mole ratio: (a) 190, (b) 285, (c)
380, and (d) 475.
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Fig. 7. N, ads./des. isotherm of gel precipitates as function of
the water and aluminum sulfate mole ratio.
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Table 2. Physical Properties of AIO(OH) Nano Gel Prepared at
Various Water and Aluminum Sulfate Mole Ratio

Water and BET Pore Pore
aluminum sulfate  surface area volume diameter
mole ratio (m%/g) (cc/g) A)
190 400.88 0.37 37.81
285 370.56 038 41.40
380 312.37 0.53 67.35
475 51.45 0.13 97.22
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Fig. 8. Pore size distributions of gel precipitates as function of
the water and aluminum sulfate mole ratio.
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