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Preparation of Different Morphology of Y-AIOOH and Their

Adsorption Performance to Congo Red in Water
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2. State Key Laboratory of Advanced Technology for Material Synthesis and Processing, Wuhan
University of Techology, Wuhan 430070, China)

Abstract: Hollow microspheres, needle-like and lamellar y-AIOOH were synthesized by hydrothermal
method, respectively. using aluminium nitrate as precursors and urea sodium sulfate and CTAB as precipi-
tating agent. The structure, morphology and textural properties of the Y-AIOOH samples were character-
ized by X-ray diffraction, scanning electron microscopy and N, adsorption-desorption techniques. It was
found that all samples were orthorhombic y-AIOOH; y-AlIOOH hollow microspheres had unique hierar-
chically porous structure and high specific surface areas (82. 5m” « g ') ; It exhibited excellent sorption ca-
pacity (504.54mg + g ') for Conge red; Needle-like and lamellar -AIOOH were mainly of slit-shape por-
ous structure. The pseudo-second order and intra-particle diffusion model could describe the adsorption ki-
netics. The Langmuir model showed the better correlation of the experimental data.
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Fig.1 XRD patterns of the Hollow-AIOOH(a), Acicular-
AIOOH(b) and Layer-AIOOH(c¢) samples
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Fig.2 SEM images of the hollow-AIOOH (a), acicular-
AIOOH(b) and layer-AIOOH (¢) samples
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Fig.3  Nitrogen adsorption-desorption isotherms of the
hollow-alOOH ,
AIOOH samples
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Fig.4  The corresponding pore size distribution cures of
the hollow-AlIOOH, acicular-AIOOH and layer-
AIOOH samples
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Table 1 The specific surface areas and pore structure charac-
teristics of the as-prepared samples
v IR/ LR/ LR/
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(m? g™ 1) (em?® « g7 1) nm
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Fig.5 Variation in adsorption capacity with adsorption
time for CR on the hollow-AIOOH, acicular-
AlOOH and layer-AIOOH samples
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Fig.6 Pseudo-second order kinetics for CR on the hollow-
AIOOH, acicular-AIOOH and layer-AIOOH sam-
ples
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Table 2 Pseudo-first order and pseudo-second order adsorption Kinetics constants of samples

WE— gl Jy 2 Al

e =25l Jy 2

FE A Geoxp/(mg s g™ D)

Gect/(mg+ g ") Ki/min~! R? gec/(mge+g ') K;x10"*/(g+mg=* min ') R?

0.418  0.838 495. 62 7.72 0.999
0.226  0.519 493.78 26.49 0.999
0.144  0.803 485. 16 7.81 0.999

25 L-AlIOOH 197.13 380. 46
£R-AlIOOH 492. 10 470. 51
JZIR-AIOOH 486.73 380. 13
500 ! '
1
450 I ' S
= K‘I2
a0 K |
0 40017 0 25 0-AI00H
= o £k-A100H
350+ AJZIR-AIOOH
300 1 1 1 1 1 J

1
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t"2/min'”
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Fig.7 Intra-particle diffusion kinetics for adsorption of
CR on the hollow-AIOOH, acicular-AIOOH and

layer-AlIOOH samples

2.5 WM AFESH

O HCEE 3 AR i A6 0 R AR i R i A
25°C A AT RPAE Sl AT W BB T 22 5T . 1RT 8 A 9

350 SR W B R T 2 Bl 2R R Langmuir 25 R 26 45 AU 1)
At R AT, 3 R A RGBS o i kR
PILAR LT H P 2s -ALOOH 1 - 467 W B w75
TR AZAR-ALIOOH, Langmuir 814 i1 28 1500 1
J R T X AT 2B LA B AR M . 3R 3 B
T Langmuir l Freundlich # Jy =8 8 280, L&
THBIAH M REC(R?) . Langmuir 45 i 28 B 7 AR
Fetk Z B R 0,998 £ 4,1 Freundlich 45 £k 1%
TUAH S BRI 0. 938,38 3 Langmuir 25 5 28
A T G345 B 1 e W R o L 5 A S, v
A A 3] 25 0-AlOOH B fh X CR W B &2 ik 5
504. 54mg « g ', MR FTZ R-AIOOH X CR #%
R B AR T 2 0 IR A 43 A 498, 89mg » g !
1 489. 15mg « g ' AUF MW A T 7F b 3 T AR & AL
SERG BT A, 3 AR Y K B FE 0~1 Z ],
3R R W Langmuir 5 R 2B AUAT 4 B A i) #1
J12E SR B . v-AIOOH 5 CR Z i) & T ¥4 72
W B, 5 Z RIS TR 2 R0



% 3 4 FEAAE,E . RBHLE v-ALOOH 89 4) & B R R 40 R X B3 5

o« 47 .

550
500
450
T 400
350

300 g 450-AlOOH
250 o #MR-AIOOH

A FEIR-AI00H
200

150 1 1 1 1 1 1 J
0 5 10 15 20 25 30 35

C/(mg + L)

8  Zib-AlOOH . $HX-AIOOH FIEK-AIOOH # &
B R B PO SR AT #R ) S 2

Fig.8 Adsorption isotherms for adsorption CR on the hollow-
AIOOH, acicular-AIOOH and layer-AIOOH samples
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Fig.9 Langmuir isotherms model on the hollow-AlIOOH,
acicular-AIOOH and layer-AIOOH samples
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Table 3 Adsorption isotherms of as-prepared samples

Langmuir 55 iff £k #52 5!

Freundlich %5 jfi £k % 74

v b
i Guax/(mg e+ g 1) K X1072/(L*mg 1) R? Ki/(mgeg ')+ (Lemg HY" n R?
250-AI0O0OH 504. 54 0. 189 0. 999 0. 249 0. 448 0.923
£R-AIOOH 498. 89 0. 222 0. 999 0. 266 0.473 0.931
JZIR-AIOOH 489. 15 0.215 0. 998 0. 266 0. 469 0. 938
AIOOH JEAF A K 30 Ar B B % 9 SR 21 Wi B B F 5 [T .
3 & i AT A2, 2014,43(5)  1274-1279.

1) 38 o8 17 B (0 K A il 45 0 3 F v-AIOOH L #%
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3) WL B A Ty 2 05X R B, W B O R AR A
Langmuir S AR, J& T 50 )2 MR, I b 250 45
I y-ALOOH K&y %F CR 0 W% B i i K, 85 3k
504.54mg « g ',
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