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ABSTRACT

Amorphous alumina powder, prepared by the [2st calcination of aluminum tribydroxide (AI(OH),, mbbsite)
for 0.5 second at 580°C, was investigated rehydration properties. Phase composition, crystal size and mor-
phology, surface area, pore volume and pore size distribution of pseudo-boehmite and bayerile crystals
changed with temperaiure, time, water/alumina ratio and particle size when amorphous alumina rehydrated
with water. Phase compositions were examined with XRD and DTA znd crystal sizes and marphologies
were invesligaled with SEM and TEM. Also, rehydration properties of amaorphous alumina were m-
vesligated by measuring the surface area. pore volume and pore size distribution.

Key words : Amorphous alumina, Pseudo-boehmite, Active alumina, Desiccant, Pore size, Catalyfic support
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7} F7hsta 2] A5 (zero point of charge) <]
Z7k5ld m& v EW ASE 29 ko] 5 vt
alsgrht ZeeE vgd g9 B B HE
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A" wA 03 E SFutr} B3 dhedte 423
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o F8ef2] pH S8 A A dTE T 8
gl Hrh,

FElE & a.oksle] Ve amorphous alumina+
water —aluminum  hydrate —anuohydroxo complex

gel— pseudo-boehmite, aluminum hydroxide gel, cry-
stalline boehmite —fibrous pseude-bochmite, bay-
erite 5% A5k whgo] Agdtn dEh o7
] pseutdo-boehmite 2] fibrous pseudo-boehmite
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5, 7P| 237 EE 59 22 228 54 AdEE o
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Table 1. The Physical Properties of Gibhsite Powder

Physical properties

Moisture{wt %) 0.1
Median particle size(tm) 60
Whiteness(Hunter, 1. value} 85
Ignition loss{wt %} 345
pH 9.3
Chemical composition(wt %)

AICQOH) 99.7
NE].QO 0.20
Si0; 0.01
Fe, 0, 0.012

b HDI9

Fig. 1. SEM micrographs of (a) gibhsite and (h) fast calcined alumina at 580°C.
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Fig. 2. XRD patterns of (a) gibbsite and (b) fast cal-
cined alumina at 580°C,
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Fig. 3. XRD patterns of rehydrated alumipa at dif-

ferent temperature in W/A ratio=0.5 for 5h.
(2) 40°C, (b) 68°C, (c) 88°C and (d) 100°C.
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A Fig. 49 X-41 IR E 29 Al7bo| Aol o)
2} ol A nfe] E g} vijo]ojglo| Ee] AlAe] e &
S 9lx, WS | Aldde] AR apdinlc] En 43
Fo dWrlo|ER o] ") Fig. 58 FHHEvA
(TEM)3} Fig. 69] FAFArRE(SEM) o2 4243 A3
ZHE £EL At oalulelE 47 0] 14708
B Jehde A8 B 4 Uk o 3 F galnlelE F

2 £Eks 2w wElA gelde Ao OE,
YitH o R 2evh wers 98 vEva 2l

2000 o pseudo-boehmite ~

u bayerite

1500 p

(E)U " u ] o
1000
(c)
500 (b) UW%J\’\-— _

Relative Tntensity (cps)

20 of CuK, (degree)

Fig. 4. XRD patterns of rehydrated alumina on rehy-
dration time in W/A ralio=0.5 at 100°C. (a)} 0
h{amorphous alumina), (b) 1h, (c) 3h, {d) 3
h and (e) 7h.
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Fig. 5. TEM micrographs of rehydrated alumina on rehydration time in W/A ratio=0.3 at 100°C. {a} 1h, (b) 3 h,

(¢) 5hand (d) 7h

Fig. 82 S/2Fuc} wle] #Hale] ul2 4 749 ¥
ZE LERd FHo|th XRD B4 A8 Rol E/L4Fw|ut
VI7F VeSS vclelstelBe] AAgER) S

3 Al nje| B AxbEryl =g ) v A5
o 1ol A= Skt E gl e E9] Ak rt o
olojgtel Eo] G4yt FoKE ¢ 4 vk B/Y
Folut H7y FbE vl wEE fRrue] ge et
F7ll aquohydroxo complex gelg] BAle| 3o
B2 42 A5 FA4A7| 22 aquohydroxo complex
gel?] a1} A FrslA "o ooy 22 ke
o)Akl le] €7} B4 ER| T o] o] AEL =3 wald)
E=d A7) Aeln, o2 918 ¢x} Ui Bo| BEE
a7 Sz pHrt Z7leb) Eck 23 Al wizyzre

e e o]*]ﬂ]‘j}o]E 4
Aol "6]73'& T A E'l‘ do] etHe 2 ZaE Qo2
7 go] tAFEE £57) £ o] 2£ 2= 2 22
pH A= FAF = Aol Eoutr] wldl aguohy-
droxo complex gel€ aluminum hydroxides gel = W3

waloiglo| B2 A 07 i“ﬂ‘ﬂ’iﬂ gl B
2 AN f8 - 22oht AEAE 3le] Az
W= UlFE mosture chamer] ] ‘T— 57044 A

AR oluf E/SFuvbe] vl HER 1 o5t €
o} Al H'ﬁ‘;ﬂlﬁ A Z3}ed moisture chamber=llA 5=
A v £/ 2F0e] Wt Falke g wia)
WA E]PLQ TEHNS E23) B/gEnuh bl A&
dAzE o Egvla B 5 9lch

Al 352 Al 10 2 (1908)



1090 ) - MAE olAEl AME

=

f B —
3814 20KV ¥30,809  lvn WD 9 ;
() ()

Fig. 6. SEM micrographs of rehydrated alumina on rehydration time in W/A ratio=0.5 at 100°C. (a) ¢h
{amorphous alumina}, (h) 1 h, (c) 3h and {(d) 5 h.

2000 - o pseudo-boshmite l

@ L b » bayerite
E
[}
- L {a) o 1500 i
3 (b) B
g 7 g 1000 .
A (o) | i
£ v
5ot ] 2
o @ é 500 | ]
-9 4
.
- (&

L ol N

0 200 400 800 BOD 0 10 20 30 40 &0 60 70 80

Temperature { "C) 26 of CuK_ (degree)

Fig. 7. DTA curves of rehydrated alumina on rehy- Fig. 8. XED patterns of rehydrated alumina on W/A
draiion time in W/A ratio=0.5 at 100°C. {a) O ratio at 100°C for 5 h. (a) W/A=0.33, () W/
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h and (e) 7h. W/A=1.0.
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Fig. 9. XRD patterns of rehydrated alumina on par-
ticle size in W/A ratio=0.5 at 100°C for 5h.
(a) 60 pm(unmilled powder), (b} 2.72 pm, (c}
4.43 wim, (d} 8.46 um and (e} 15.40 um.
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Table 2. Physical Properlies of Rehydrated Alumuna
on Rehydration Temperalure in W/A Ratio=

0hat5h
Rehydration | BET surface | Total pore | Average pore

lemp. area valume diamyeter

c) g | (mif) iy

40 265 0.450 63.01

68 281 0.497 70.92

88 276 0.502 72.90

100 261 0.514 78.69

o A= A=A 7
Z olul= A

ESEER

T(strength) ¥ S7HE Aot} &
S3hlkge] g2EE

= Had

Co)ul AES

(d)
Fig. 10. TEM micrographs of rehydration time in W/A ratio=0.5 at 100°C. (2) 1 h, (b) 3h, (c) 5hand {d) 7 h.

Table 3. Physical Properties of Rehydrated Alumma
on Rehydration Time in W/A=0.5 at 100°C

Rehydration | BET surface | Total pore | Average pore
time area volume diameter
ih) {m?/g) (mi/g) (A)

1 274 0.485 .79
3 273 0.500 73.10
5 261 0.514 78.69
7 205 0.515 77.64

2ol o] £ 4

=z A

22 HolEd], 44
& = moisture chambertfol ¥
&xmjal 2EF o] o] FojFrh

9]

}é _aé ﬂ] = ‘1‘§]"
Fell A Al
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Table 4. Physical Properties of Rehydrated Alumma
on Water/Alumina Ratio at 100°C for 5 h

BET surface | Total pore | Average pore
W/A ratio area volume diameter

(m%g) {ml/g) (A)
1.00 320 0.549 68.77
0.67 i 0.541 69.65
0.50 261 0.514 78.69
0.40 269 0.487 7245
0.33 277 0.448 64.64

Table 5. Physical Properties of Rehydrated Alumina
on Particle Size in W/A Ratio=0.5 al 100°C

for5h
Particle | BET surface | Total pore | Average pore
size area volume diameter
{pm) (m¥g) {m¥/g} (A}

60 277 0.313 4517
15.40 297 0.415 55.84
8.46 281 0.445 63.27
4.43 261 0.514 78.69
2,72 271 0.560 82.40
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