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Synthesis of Boehmite particles were performed through the precipitation of aluminium nitrate (Al(NO;3);9H,O) with
ammonia water (NH4OH) by changing solution pH, mixing procedure, temperature, and feeding flux. The influence of
the synthesis condition, which affected on the pH range of the Boehmite formation, particle morphology and pore
property, was investigated. The Boehmite particles were formed in the reaction solution of pH 7.5~9. The particles
prepared by P2jet type which maintained the pH uniformly during the precipitation resulted in homogeneous particles
and pores because of the constant concentration of the reacted ion in the solution. It was resulted in the improvement
of the specific surface area and pore volume of the particle at the same time. With the increasing of temperature and
the decreasing of the feeding flux, it was occurred the large specific surface area and pore volume. Also it was
presented the fibrillar shaped particles upper 60 ‘C of the reaction temperature. In this study, the optimal condition of
the porous Boehmite was in P2jet type with 90 C of reaction temperature and 2.5 mL/min of the feeding flux. At this
time, the specific surface area, pore volume, and average pore size was 385.46 m’/g, 1.0252 mL/g, 10 nm, respectively.
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Figure 1. XRD spectra of the particles obtained by precipitation
as a function of the precipitated pH: (a) pH 4.5, (b) pH 5.5, (¢) pH
7.5, (d) pH 8.0, (¢) pH 9.0, (f) pH 9.5, (g) pH 10.5.
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Figure 2. Effect of the precipitated pH with 10 mL/min of feeding
flux on the C-potential.
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Figure 3. XRD spectra of the particles obtained by precipitation
as a function of the mixing procedure: (a) Precipitated by P2jet
type, (b) Precipitated by P1jetAB type, (c) Precipitated by P1jetBA
type.
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Figure 5. TEM images of the particles formed as a function of mixing procedure, obtained at 10 mL/min feeding flux: (a) Precipitated
by P2jet type, (b) Precipitated by PljetAB type, (c) Precipitated by PljetBA type.
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Figure 6. XRD spectra of the particles obtained by precipitation as
a function of the precipitated temperature: (a) Reacted at 30 C,
(b) Reacted at 60 C, (c) Reacted at 90 C.
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Figure 7. Effect of the precipitated temperature with 10 mL/min
feeding flux on the T-potential.
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Figure 8. SEM images of the particles formed as a function of temperature, obtained at 2.5 mL/min. feeding flux: (a) Reacted at 30 C,
(b) Reacted at 60 C, (c) Reacted at 90 C.

(a)
Figure 9. TEM images of the particles formed as a function of temperature, obtained at 2.5 mL/min. feeding flux: (a) Reacted at 30 C,
(b) Reacted at 60 ‘C, (c) Reacted at 90 C.

Table 1. Specific Surface Area (S), Total Pore Volume (V) of
Powders Obtained with Various Parameters ; Temperature, Feeding

flux and Mixing Procedure

Temp. Feeding flux

Mixing

(C) (mL/min) procedure S (mg) V' (ml/g)
30 10 P2jet 99.9 0.0689
P2jet 308.54 0.3001
10 PljetAB 275.55 0.1562
60 PljctBA 23885 0.3730
5 P2jet 300.12 0.3276
2.5 P2jet 340.51 1.0558
10 P2jet 321.35 0.5958
90 5 P2jet 323.68 0.8391
2.5 P2jet 386.46 1.2052

Figure 102 S35
st o] & o] MAE S Eleh
T4 7S & 5 Itk

43ksh, A178 A2 E, 2006

AEglo] 7)we] EAZ <
, 60 C o)Al A Fateko)
|4 Kol nie} npakriA]

Fas2MoME 60 T ol dollA= 30 Cobe e 2] 7%
o] EAgte] Ykttt Figure 11-S H|FW o] 2 60 C, 90 CollA
Azg EHe] 7y FEERA P 71E 275 F 10 nm=E S

Table 1914 ¥H&2%7F 60 C, 90 CY | s}l o|§ BET
EAAIE gRlE o itk fge] Zadss RxuAd 7135
7t 7Vshe AEE UYERITh g stel ogh mAlT 2] W=
Figure 5(a)} Figure 6(b)S Hlulsle] ER13 5= 9tk Figure 5(a)+v
TS5 60 CellA 10 mL/min®] fFEo=Z Zle]al, Figure
6(b)> WES% 60 CollA] 2.5 mL/min®] o= F91gh Ao|tt
o] sl o TEM BAARZE YA 7152 27171 & Aol
& Ho|x| gith. TEMO R - & 4 flov BETS] A4 7=

nFo] & w fFe] S XA HHo] YolA = v
dxe] Hmtol E7F FAE Ao Almro] Xk Aol AFgh vt
oF o] gk &S I FYshs 3]iA Bk P2jet WHEA
H FER A Atk dEA o= K8 FYske slo]
wHY A71e] 4R} 71ES FAsked aabsloletar & & Qlrk

jin
rot

2
e

ul



800 _ o (@)
| —+— ()
L ¢
600 |- /.;
F /
‘B L
2 s00 | i
E r Il" /U/
E 400 | A
s vy
< 300 o
« | P ’/.
200 .;“/ﬂ,r17|4|:l_
PAE
e o
1000 gpeses N
0 1 1 1 1 1 1 1 1 1 1 1
0.0 02 0.4 0.6 0.8 1.0
Relative Pressure (P/Po)

Figure 10. Isotherm linear plots of the particles obtained with
various temperature: (a) Reacted at 30 C, (b) Reacted at 60 C,
(¢) Reacted at 90 C.
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