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249 S420 AWS Geplgon, BA8] FuAe SR FAAGA S o stel BT O MAS
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In this study, the formation of AIPO4type porous materials from alum sludge was investigated. The materials were synthe-
sized by the reaction of aluminum hydroxide and phosphoric acid with an organic template. Cationic surfactant, natural humic
acid, and amino acids were used for the organic template. The residual organic templates were removed by calcination at
600 C in the air. Powder X-ray diffraction patterns showed the charicteristic patterns of the AIPOs-type porous materials.
The morphology of the material was examined using a scanning electron microscopy. The coordination environment of AI**
ion was investigated by Al MAS NMR technique. Both tetrahedrally and octahedrally coordinated AP" ions were found
in the as-synthesized samples while all AI’* jons were tetrahedrally coordinated in the calcined products. The development
of mesopore in the solid material was confirmed by the measurement of BET specific surface area. Finally, they were used
for removal of toxic formaldehyde from the air and the formaldehyde molecules were adsorbed on the surface of pores. In
conclusion, AIPOs-type porous materials from alum sludge might be applicable in the removal of toxic volatile organic com-
pounds from the air.
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2.1. A2
2 Ag o] AR A]RS Sigma-Aldrich Chemical Co. (MO, USA),
Junsei Chemical Co. (Japan)ollX] T-3I3lom, BF AJoky AlFo s
F7HAQ AA glo] AT

2.2. B4E Alum £2{X|E 0[2§t AIPO,-H| HIZ=V S 2Z22| &M
S5 100 mLef| 10 g AT% alum E21AE 92 § A

A7) WA HPOy (85%, Junsei Chemical Co.) 2.7 mLE

FAsksIEE dojx AL 110 TolA 3 h Bk 27| waisich 44

H 2AE Agsle] SHSFE MRS E, 60 CollA 24 h U=3F3Th

2.3. R7I2E &2 ARESH AlPO A HIZV|E SR &M

59 200 mLol 3.2 g9 AI(OH)S ¥ 3 A2oflA] 27| wRts)
WA HsPOs 4.4 mLE 38] =3Itk dojxl A& 60 ColA 3 h
Bk A7 ket Adst ok 47154 £(4.0 g2 718 <ol
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< /b F 60 Tl 3 h B RESAIZ] §, 255 297 120 CollA
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60 CelA 24 h 713t}

2.4, 2L 2AM

TAE B XA 3H742 XPert PRO MRD diffractometer
(PANAnalytical, Netherlands)E ©]-8-3t% Cu Ke 339 4 kV, 35 mA
o] Z1 @AEl A E o] 83to] 20 = 4£min APEHEE 5~70°7H4]
=755t 9 =42 FEl= SEM (scanning electron microscope)
(Carl Zeiss LEO-1530, Germany)Z ©]£€35}] Pt 518 ¥ 20 kVolA]
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£ 6.5 mg/L (ppm)°] HEF ¥
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Figure 1. XRD pattems of (a) Al(OH);, (b) AIPOs-type material
synthesized with alum sludge and phosphoric acid, and (c) its calcined
product.

Qlrko #RE FJE AIPO,-Al EZL AZHFE s S5k
78 AlA obAl, FElit 55 712 d &5 AME-SHe] Al(OH);
258 M8 AIPO-A B4 2 XRD A& Figures 17} 2]
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SAE AIPO,-Al 2H ] 24 A(Figure 3(a)), 24 F(Figure 3(b))2
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Figure 2. XRD pattems of calcined products (600 C) of AIPO,-type
materials synthesized with AI(OH); and phosphoric acid (a) without
template, (b) with cationic detergent, (¢) with humic acid, (d) with
alanine, and (e) with glycine.

Table 1. Surface Area Data of AIPOs-type Materials

Sample Condition BET surface area (mz/g)
Synthesized Before calcination 37.6
using alum sludge After calcination 99.2
Synthesized using Before calcination 78.6
Al(OH); with humic acid  After calcination 79.2
Synthesized using Before calcination 27.1
Al(OH); with detergent  Afier calcination 44.9

FE f7les 2 ARgste]l R =S 600 TellM 24
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(a) (b)
Figure 3. SEM images of (a) AIPOs-type material synthesized with
alum sludge and phosphoric acid, and (b) its calcined product.

(©) (d
Figure 4. SEM images of calcined products (600 C) of AIPO4-type
materials synthesized with AI(OH); and phosphoric acid with (a)
cationic detergent, (b) humic acid, (c) alanine, and (d) glycine.
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Figure 5. Al MAS spectra of AIPOs-type materials (a) synthesized
with alum sludge and phosphoric acid and (b) its calcined product, (c)
synthesized with AI(OH); and phosphoric acid with humic acid and (d)
its calcined product, (e) synthesized with AI(OH); and phosphoric acid
with cationic detergent and (f) its calcined product.
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Figure 6. Adsorption isotherm of formaldehyde on (a) calcined product
of AIPOs-type material synthesized with alum sludge and phosphoric
acid, (b) AIPOstype material synthesized with AIl(OH); and
phosphoric acid with humic acid, (¢) AIPOs-type material synthesized
with AI(OH); and phosphoric acid with cationic detergent and (d) its
calcined product.
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