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ABSTRACT

An effect of ultrasonic irradiation for the extraction and synthesis of alumina from kaolin was investigated by comparing ultrasonic
irradiation method and conventional method with the same factors as reaction time, reaction temperature, and acid concentration, The
ultrasonic irradiation method accelerated alumina extraction in comparison to conventional method at 60~80°C for 1~6 h in 1~5 M
H,SO,. The characteristics of precipitates and calcined samples, synthesized under the ultrasonic irradiation method and the
conventional method, were determined by the means of DTA/TG, XRD, SEM, PSA, BET, etc. Especially, the calcined sample
synthesized under the ultrasonic irradiation method had smaller particle size and larger surface area than that synthesized under the

conventional method.
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Table 1. Chemical Content of Kaolin

Component Content (wt%)

SiO, 52.73
ALO; 43.59
Fe,0; 0.80
MnO 0.02
CaO 0.66
MgO 0.36
KO 0.77
Na,O 048
Ig. Loss 0.59
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Fig. 1. Flow chart for synthesis of alumina.
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Fig. 2. Experimental unit for synthesis of alumina using a
commercial ultrasonic cleaner.
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Fig. 3. Influence of reaction time on degree of alumina
extraction from kaolin with 1 M H,SO, solution using
conventional and ultrasonic irradiation methods (CM
and UM denote conventional and Ultrasonic methods,
respectively).

25 80°C, 6holAXIRY, YFuLte] FE2uE 7H2 oF 79
2 90 wi%e] ek, FAE whger W whgA 7oA
= 23 nzARe 2740 vskd 230 2AlsRe 22
oA oF 15~50 wt% A= LFrrt ¥ ®o] F&EHe
AL Holi Yt Eah, o7 e A Byt Y g%
U 259} Blas)] Hole o Fxjol), vheewst &
7Hgel et dFRue) &3] Frteke 99 F shikes
Hhg 257t 7P AR WellAle] Akl wEgo] SvkshE
o sk B 5908 Aot} ol HS0.7F H'Sh SO =
sz, olgoll F0]7 Arthenius®] slE]d o2 AWE 5
et

o 4

Lo

o

K= 4CY} = A OEAT
-0

A7IM Ke #HE AR, CE BE, oF s, AR A
T, ABE HHg A3 duA], ke B2 A T A
25ofth, T AR YAE o, &8
A4 Wl 7] mEe] vk 27} TSR 4R
o] Zrtguhs @sk 4= it
ZL9E RRAL B ZALE |, 1M S Fgsl

£ o
J}i‘
o
o

A 38 3 A 10 Z(2001)



924 R L

14

12

10

Time (min)

0 1 N X N 1
60 70

Temperature (OC)

Fig. 4. Induction period for formation of prcipitates at different
temperature with 1 M H,SO, using conventional and
ultrasonic irradiation methods (CM and UM denote

conventional and ultrasonic irradiation methods,
respectively).
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methods, respectively).
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Fig. 6. XRD patterns of precipitates synthesized at 80°C for 3 h
with 1 M H,S0, via (a) conventional extraction and (b)
ultrasonic extraction.
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Fig. 7. TG-DTA curves of precipitates synthesized at 80°C for
3 h with 1 M H,S80, via (a) conventional extraction and
{b) ultrasonic extraction.
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Fig .8. SEM micrographs of precipitates synthesized at 80°C
for 3 h with 1 M H,S80, via (a) the conventional extrac-
tion and (b) the ultrasonic extraction.

Table 2. Chemical Analyses and Powder Characteristics of
Powders Obtained by Calcining Both Conventionally
Treated Samples and Ultrasonic-treated Samples (80°C,
3 hand 1 M H,SOy) at 1000°C for 3h

Property etod | mohod

ALO; (wt%) 98.20 98.22
Impurity content (wt%)

CaO 0.80 0.79
MgO 0.08 0.07
K;O 0.74 0.74
Na,O 0.18 0.17
Total impurity (Wt%) 1.80 177
Mean particle size (um) 13.08 11.84
BET specific surface area (mzfg) 90.48 93.78
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Fig. 9. XRD patterns of (a) conventionally treated sample and
(b) ultrasonic-treated sample; both were obtained by
calcining precipitates at 1000°C for 3 h.

Fig. 10. SEM micrographs of (a) conventionally treated
sample and (b) ultrasonic-treated sample; both were
obtained by calcining precipitates at 1000°C for 3 h.

T 25T ZA] S8 UiolA 2gule] ofF oprlE:
FE A T} elelel EAlshe Y, (SO)T B 718

EER BRLEES

L olge -

AES - g
°olEel 9FE FEZ ekedidn o] dojd W A
A Z2717} AL FAEe] APEIL, o2 Bugel A =
717k FL ALO; £ dejivka Azher)

4.4 B

259 v2A 2 AR 2RI JRee sl &
oL & % AR o, ot 22 AEEL 9

1. -2 80°C, WHS-A|7H 6h A5 % 1M H,S50,
=l °ﬂ*1 259 vEAS 253 ZARIGS W gF
U FeEs 47 4 79 8 90Wt%°]911:]-

2. TYE W2} HESAIZMEONA, 220 miRAVE
Z79)] vsle] 28 ZARRs ZANA °F 15~50 wt% B
E9 4Frurt § Bol 29U

3. 220 U FAF 9 AR 2Ae® AE AANE 2
3aE A SE9 AL AlLSO,); - 12H,0 ¥ y-ALOE

T3

4. 253 v 2 2ARRE 2H0E FAE Sk A
259 38 AAole AY I, dA=719) viEAF
2 77] 13.08 2 11.84pum, 9048 ¥ 9378 mYgS & 1}
|25 4=

HAle| 2

2 ATe FEATAE BH712AT AAME ROI-
2000-00225 A Yoz FP=J o, old ZA=HYTH

REFERENCES

1. W. H. Gitzen, Alumina as a Ceramic Material, pp. 7-28,
American Ceramic Society, Columbus, OH., 1970.

2. E. Dorre and H. Hubner, Alumina, pp. 1-8, Springer-Verlag,
New York, 1984.

3. J.Rhee, S. W. Choi, D. S. Jo, J. G. Lee and S. T. Kim “Prep-
aration of Alumina Powder from Aluminium Salts by Pre-
cipitation Method,” J. Kor. Ceram. Soc., 30(12), 1045-1053
(1993).

4. H. K. Kang, K. H. Kim and H. C. Park, “Preparation of Fe-
free Alumina Powder from Kaolin,” J. Mater. Sci. Lett., 14,
4225-4227 (1995).

5. Y. H. Baik and C. K. Lee, “A Study on the Extraction of
Alumina from Kaolin,” J. Kor. Ceram. Soc., 19(4), 157-161
(1982).

6. H. C. Shin, J. H. Oh, J. C. Lee and S. C. Choi, “Crys-
tallization of Ferrite Powder Using Ultrasonic Wave,” J. Kor:
Ceram. Soc., 37(2), 181-185 (2000).

7. Y. Fang, D. Agrawal, D. Roy and P. Brown, “Ultrasonically
Accelerated Synthesis of Hydroxyapatite,” J. Mater. Res.,
7(8), 2294-2298 (1992).

8. Y. Ding, A. Osaka and Y. Miura, “Enhanced Surface Crys-
tallization of (-Barium Borate on Glass due to Ultrasonic



283 2l o7t 7l YU Bue] $4 L 4l B @7 927

Treatment,” J. Am. Ceram. Soc., 77(3), 749-752 (1994). istry,” MRS Bull., 4, 29-34 (1995).

9. H. Choi, N. Enomoto and Z. Enakagawa, “Effect of Ultra- 12. K. H. Lee, H. S. Ko and Y. S. Kim, “Preparation and Char-
sonic Irradiation on Precipitation of Lead Oxalate from acterization of Mesoporous ¥-Al,O3 Prepared from Kaolin,”
Aqueous Solution,” J. Mater. Sci., 29, 3239-3242 (1994). Kor. J. Mat., Res., 10(12), 845-852 (2000).

10. S. V. Ley and C. M. R. Low, Ultrasound in Synthesis, pp. 13. S. S. Park, E. H. Hwang and H. C. Park, “The Synthesis of
18-28, Springer-Verlag, New York, 1989. Hydrated Aluminium Sulfate from Kaolin Using Microwave

11. K. Suslick, “Applications of Ultrasound to Materials Chem- Energy,” J. Kor. Ind. & Eng. Chem., 9(4), 481-485 (1998).

A 384 A 10 (2001



