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�� 78 D8E� FG ��� �HI� J2��� 72K� Al(OH)35LM NO�/, AlO(OH)P �QRST,U5

3"1<V, 600oC�� "W	 �X� #.��� YZ[\]�� ^_ ̀ _a �<5 3N:;-. bcd 600oC�� "W

	 �X� ef 521-865 m2/g 2�� 7gh ij 7klh= 6.6-14 nm 2�� #.e+ 0mn<V, 1,100oC�� "W	

�X� 35-120 m2/g� 7klh+ 0mn-.

Abstract − Porous alumina particles were prepared using a mixed solvent to control the reaction rate of Al-alkoxide and the

particle shape. Monodispersed alumina particles with submicron size were obtained in the condition of [H2O]/[Al-alkoxide]

ratio of 2-8 in the mixed solvent. In contrast, precipitation of agglomerates and large powders were obtained in the condition of
[H2O]/[Al-alkoxide]≥15. As the increase of the [H2O]/[Al-alkoxide] ratio, the crystal structure of as-prepared particles was

continuously varied from amorphous Al(OH)3 to pseudo-boehmite with chemical composition of AlO(OH). From BET anal-

ysis, the pore structure of the particles calcined at 600oC had been changed from ink-bottle to open cylinder shape with increas-

ing of the [H2O]/[Al-alkoxide] ratio. The specific surface area and pore diameter of samples calcined at 600oC were 521-865 m2/g

and 6.6-14 nm respectively. The specific surface area of samples calcined at 1,100oC was 35-120 m2/g respectively.
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� ��� ����  !. "#$ %& '(� 1.3 nm �)� �* +

% ,-� ��./ 0� %&1 '(2! 3 4 ��� �� 5��

678!. 19809� �:� ;< =>�?� %@1 �����2! 4

%&A B� ��A CD)�� EF)G!. "#� EF1 HI�

AlPO4-8[1], VPI-5[2]� JJK ��
 ��?� L�)GM$, �#�

����� .N ��?O %& '(� 1.5 nmP QR S)G!. TU

$ VWXP YZ� [\ ��(layered material)1 [ N�� %]A ^

*_$ %` a# bR cdM� [ N�P efghi� jg� [ N

�P =HgkM�l %&1 m%b 4 ��A CD)7� =>O n
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l,

I,
o�6 pM$ �qr CD� ��?< %& '(1 �sb tuv)

!� �T�  w!.

xyz$� ��{M� Al2O3� |�� �%�R} ��	M� ~�

)� �T� �� �% �=D, %�	 �O, (O �1 �W	 D��

*n)a ���, =��, �� �
 � �� ��&> � a# ���

��� ���)r N���  !. �� !&D xyz$� �� n�

��5, ���5 � n��b ���5 �1 ����, �%b���

� ��/ 0< &� cR ��, ��� ��� �  �� � ����

� ¡¢�� ����  ![3]. £� xyz$� ¤< Y�i	}A �

�)� !¥ ^�¦�/ §W �� ¨DA B�  % ,-� �
� �

�� ©W ����  !. !&D xyz$ ª� �  cdM�� Al-

x«g¬P ­®, ¯�°�[4] £� ±²�[5] �1 .%��� ��g

³ : bn��g´ µA ¶� cd� 2��6  M·, �/ 0� �

 K g¸1 (* 500oC��1 )�� 1)a ¹ 135 m2/g1 Y�i

	A $`º!. "W� 80oC �\1 �� Al-x«g¬P �b)a

bohemite(AlOOH)P � )� a%� ¹|1 �A �b)a �»�5

A _¼ z^ ª�P � )� Yoldasd� x7½  M·[6], �/ 0�

� K g¸1 (* 500oC��1 )�� 1)a ¹ 264 m2/g1 Y�

i	A $`�·, 1,000oC�� )�)3�O 50 m2/g �\1 Y»	 �

< Y�	A B�!. "#$ )� ¾OP 1,200oC� ¿bghi ÀÁ

� �H �\� $`$·, Y�i	< 5 m2/g �)� ÀÁ� Â�)·,

H�> O α-Al2O3� Ã�!. "W� Al-x«g¬1 (* �I1 �5

�Ob �* Ä� ª�1 ÅÆ  �� �* 67Ç ÈM� x7½  !.

�/ 0� �I1 �5�Ob É¥ Al-, Zr- � Ti-x«g¬1 �5�O

P  �)a ª�ÅÆP �6Ê n  � cdM� �gK È� ËC�

�d�!. ËC ��d� 1� >Å ��� � � Ì)a� !n1 =

> HIb Í��wM$[7-10], RÎÏR� �� �5D� É¥ x«g

¬�±Ð >Å ª�b � K!� ª�1 ÅÆ �� Ì� =>b �

±��w!. "#$ Ñ =>Ò1 �� => HI� 1)i ËC��d

� Ó�Ç �Y�i	1 !&D ��
P �  Ê n  !� bÔDA

e
)G![11, 12 ]. Õ�� Ñ Ö-��� ËC��dA ��)a ^

&(I Y�i	� �6K ��	M� �* .�� !&D >Å Al2O3

ª�P � )GM· &�Ãnb � K g¸1 �W	 �D(ª� ÅÆ,

Y�i	, %&>  �)� z×� ØÙ� �)a �Ú)G!.

2. ���� � !�" #$ %�

�I1 �5�Ob �* É¥ Al-, Zr-, � Ti-x«g¬ �M�±Ð Ë

C ��dI �i ¨D�P ��)a >Å ���A CD)� &�<

ËC��� �� x«g¬/ �1 ��O/ Û�D1 Ü�P ��� È

�!. x«g¬/ octanol �Ý� octanolI �, acetonitrile "W� HPC

ËC �ÝA �b)i, ���� ÛnD ��
 acetonitrile� n���,

x«g¬� ËC ��� �� ��O1 Â�� ��� �6  � ±�

I >Å1 Ý	 ÅÆ� \�W�6 HPC� 1� ~�� \M� @��

!. Õ�� ���/ x«g¬/1 Þ�� 67ß �5 �Ob Â�)

r �à�, �I1 �5 �Ob É¥ Î� x«g¬P LÍ ��� )a

>Å ��� z�
P ¶A n  !. JeanI Ring[9]< ~���� HPC

P ��� TiO2 z�
 � � Ì� =>P á)a ~���� N�K

HPC� DfI��  � ª�1 �i� �W	M� HC)�  M·,

¡-â¢A �ã)i� äDI�1 ª�?1 5åA cR�!� Í�)

G!. Hwang[11]< Mie �æI �5g|� Õ¥ çO Ã�, ª�1 m

% � ª�1 nèO Ã� é�A á)a ËC��d� 1� ��� >

Å mullite �z�
1 CD%>� Ì� =>P á)a v�	M� �

5 ê%� ËC�� �b� 1)a \�WK Ý	� bn�� � ëC

�C �5� Òo�i� �
 ª�� \Ã���(Ý
/ �
1 èOÜ

�� 1)a ª� m%� Â�ì), ����6  í z�5 ãC x«

g¬1 ë�C �5� 1)a Ó�Ç z^ ª�b äD�% ,-� �

5 ê%� îu ª� m%� Â�)�, v� g|� (I� : Ý	 Å

ÆP á)a �
�K ª�/ ����6  í z�5 x«g¬1 �

5� 1)a äDK z^ ª�1 5å� 1)a ª�1 nèO� Â�

)� ª�m%� ¿b)i� ïðª�b � �� Df %>P �g)

G!.

3. �
� &' ( )) 
* + 

3-1. ��� ��

Ñ =>��� aluminum sec butoxide(Al(OCH[CH3]3C2H5)3, Fluka,

�) ASB� �%)P xyz$1 LÍ��� N�)GM·, &�Ãn�

� �5�Ob �* É¥ ASB1 �5�O� bf ØÙA ;� z×�

[H2O]/[ASB]1 Y(�) R� �%)P &�Ãn� )a xyz$ z�


P � )GM·, Vñ cd< !òI 0!. 80oC�� ASBP ó Y�

5�1 n-Ocatnol(CH3(CH2)6CH2OH, YAKURI PURE CHEMICAL Co.,

99.5%)� �b)a 30� j~ »� �O 100 rpmM� ��gô!. ª

�1 äD I��� Ý	1 ��DA .R)% �� Ý	1 ~���

� N�K hydroxy propyl cellulose(Aldrich Chemical Co., Average M.W

100,000, �) HPC� �%)b ��K n-OctanolA �5  õ� Õ� �

b� !ò 30�| »�)a HPCP �Ý� uv)r ��gô!. � �

Ý� 2ö ¿�)a �¾ »÷K ¿�n, n-octanol � acetonitrile[CH3CN,

Yakuri Pure Chemical Co., 99.5%] ËC �ÝA �b)� 3g| j~

ø¾A .R)i� �5g´ xyz$ z�
P � )G!(2ùRù20,

�) g¸� R=2, R=4, � R=20 �M� �%). z�
 �  ����

�5 ¾O� v�)r 80oC� .R)GM$, ASB1 �5 �Ob �*

Éú% ,-� uv� �5A �)a »� �O� 200 rpmM� ¿bg

ô!. �5� ð¸K : ª�� ûü�W&�A á)a �W)� 100oC

�� 24g| j~ õ )G!.

3-2. �� �� �	

)� &�< 5oC/min1 ý¾ �O� no)G!. Y�i	I %&(

�s1 Ã�P �Ú)% �)a ��P �þ b��)a BET �þ

(Micromeritics, ASAP, 2020, V3.01)A )G!. xyz$ z�
1 ÅÆ

/ m%� Scanning Electron Microscope(SEM, JSM 840-A mode

25 kV) � Transmission Electron Microscope(TEM, JEM 2000 EXI

200 kV)P ��)a �þ)G!. Xÿ ö� �þ(XRD, Rigaku, Intervals

0.02, Scanning speed 0.5o/min, Target=CuKα, Power=30 kV, 20 mA, 10o

ù2θù80o)A á)a H�> P �Ú)G!. xyz$ z�
 �1 H

C \Æ1 Ã�P �Ú)% �)a ��W� �
P KBr pellet dM�

û°Å g�A }?6 FT-IR(MIDAC GRAMS/386) ��%P N�)a

400-4,000 cm−11 ��n ���� �þ)GM·, z�
/ KBr1 �

rY� 1:200M� ��)G!.

4. ,� ( -.

Fig. 1< [H2O]/[ASB]1 YP 2.0±Ð 20.0ÏR Ã�g´ � K g¸

P 5 oC/min1 ý¾ �O� 600oCÏR )�� : 1g| j~ .Rg³

g¸� �� SEM ÌÚ HI��, R=2-81  õ��� �� >Å1 z

�
b � �wM·, R �� ¿bì� Õ� îu ª�1 m%� Â�

)�  òA 	 n  !. �/ 0< �\< R �� ¿bì� Õ� �5

ê%� z^ª�b ;� äD��, n
� ¿b)·, Õ�� ��� �

6  � z�5 x«g¬1 �< 	!. Õ�� z�5 x«g¬1 ë�

C� 1)a äD�� ª�1 nb Â�)à� Ý	M�±Ð Df)�
���� �39� �2� 2001� 4�
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ª�/1 5å� 1� ª� m%1 ¿b �\� �6?% ,-���

N¸K!. "#� Fig. 11 (e)/ (f)/ 0� R
151  õ�� >Å� �

� �* z^� ª�?� 5åK ���� � �w�� �/ 0< H

I� Hwang� �g� v�	
 ËC��d� 1� ª� Df %>/

§W, �� �* ;� �b�i x«g¬1 �5 �Ob �* Ä� �

5 ê%� x«g¬b Ý	 ÅÆ� \�W�% ��� ë�C �5�

1)a �* ;< n1 z^ ª�b äD�� �?1 t��� 5å�

1� HI�� N¸K!.

Fig. 2< R=4.0  õ�� � K g¸P 5oC/min1 ý¾ �O� 600-

1,200oCÏR )�� :, ��1 ¾O�� 1g| .Rg³ g¸� ��

SEM ÌÚ HI�, 1,000oCÏR� ª�1 ÅÆ$ �� �Ob _1 Ã

)R ��  M$, 1,200oC�� )�� g¸1 (*, �H �\� 1�

�� ª�?I1 neck� ÅD�wòA x n  !.

Fig. 3< R �A Ã�g´ � K g¸P 5 oC/min1 ý¾�O�

600oCÏR )�� : 1g| .Rg³ g¸� �� �� ¡â¢ �¾ÿ

M�, R �� Ì��� BDDT[13]b ��� 5bR1 ��	
 ¡¢ �

¾ÿ � mezopore(2 nm<diameter<50 nm) �DA $`�� Type IV1

¡¢ �¾ÿ� $`�òA x n  !. "W� Rù81  õ�� äD

K z�
1 (* de Boer[14]b ��� ��	
 5bR1 hysteresis1

ÅÆ � Type E� +< ª�?1 ×è� �Ò� 1� &|�$ `û


1 �i� 1�� äD�� �m� ��1 %&A $`º!. �/ 0<

HI� Ý	1 \Æ� \�W�6 Df)� 4 ª�� ����6  

í x«g¬1 ëC �C �5� 1�� äDK z^ ª�b 5å�6

ïðª�b äD�w% ,-��� N¸K!. �� R=2.0
 (*, â¢

ÿ� b�úr $`� È< � ±�1 '(� uv)r �s)�  ò

A $`º!. R=20 g¸�� $`� hysteresis� Type A� 4 ª�?

1 5åI °Å ���� 1�� ä%� �� V�3 ��1 %&� ä

D�wòA $`º!. "W� R=15  õ�� äDK g¸1 (* �m

� ��1 %&I �� V�3Å %&� &@)�  òA x n  !.

Õ�� �� I�M� �bK R
151  õ�� �� V�3Å %&�

äDK È< �5ê%� ;< ª�b äD�� �?1 t��� 5å

� 1)a °Å> 1 ���� � �w% ,-��� N¸K!. Õ�

� R �� ¿bÊn  ïð ª�1 5å� 1)a äDK &|� %&

ÅD� ��� ØÙA z×�, R �� +An  ����6  í z�

Fig. 1. The SEM image of particles produced by different [H2O]/[Al-
alkoxide] condition and calcined at 600oC for 1 hour(heating
rate=5 oC/min).

Fig. 2. The SEM image of particles produced by [H2O]/[Al-alkoxide]=4
condition and calcined at indicated temperature(heating rate=5oC/
min).

Fig. 3. Adsorption isotherm for particles produced by different [H2O]/
[Al-alkoxide] condition and calcined at 600oC for 1 hour(heating
rate=5 oC/min).
HWAHAK KONGHAK Vol. 39, No. 2, April, 2001
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�������������
5 x«g¬� 1)a äD�� z^ ª�1 Ý	ÅÆ� Df)� ª

� �iM�1 5å� %& ÅD� ��� !ÊA �!� N¸K!.

Fig. 4� R=2, 4, 15, 20
  õ�� � K g¸P 600oC�� 1g|

)�� g¸� �� TEM �þ HI� SEM � %&> � �� �þ

HI��O "À�w#� R=2, 4
 g¸� ��� �6 í z�5 x

«g¬1 ë�C �5� 1)a äDK 1-2 nm �O1 z� ª�b 5

å)a ïð ª�b äD�wM·, R=15, 20I 0� �� ;� �bK

 õ�� � K g¸1 (*� �5ê%� Ý	ÅÆ� \�WK >Å

ª�/ �* É¥ �5�O� %
)a ���K z�5 x«g¬�±

Ð äDK �Å� bÏÇ t��� ��1 ª�b 5åK °Å1 ª�

b � �wòA x n  !.

Fig. 5� R=4.0
 g¸P 1,200oCÏR )�� z�
� �� ¡â¢

�¾ÿM�, 1,000oCÏR� )� ¾O1 ¿b� Õ� %& > 1 Ã

�� $`$R ��  òA x n  !. 1,000oC�\��� )� ¾O

b ¿bì� Õ� \� $F� 0.9�)�� $`$� �m� ��1

hysteresis� Â�)�, 0.9�\�� $`$� �� V�3 Å1 hysteresis

� ¿bìA x n  !. 1,200oC�� )�� g¸��� ^&� _1

�� z�
�� $`$� BDDT��1 Type II ÅM� Ã�%A x

n  !.

Fig. 6< R �A Ã�g´ � K g¸P 5 oC/min1 ý¾�O�

600oCÏR )�� : 1g| .Rg³ z�
� �� %& m% �sP

$`º ÈM�, R � ¿b� Õ� %& m%b ¹ 3.5�� 14 nm �O

� ¿b)�  òA x n  �, R<20.0  õ�� � K g¸���

�v�T� $`�M$, R=20.0
 g¸��� bimodal type1 %& �

sb $`�M·, �/ 0� HI� >Å ª�/ �Å ª�1 t���

5å� 1� HI�� N¸K!.

Fig. 7< R=20.0  õ�� � K g¸P 600-1,100oC1 ¾OÏR

5 oC/min1 ý¾ �O� )�� : 1g| .Rg³ z�
� �� %

& m% �sP $`º ÈM�, )� ¾Ob ¿bÊn  bimodal type

1 %& >  bÇ� +< %& ª� R& �s� Â�)i� 4 %&

�s� ¿b)�  M·, îu %& m%� 14 nm�� 22 nm� ¿b

)�  !.

Fig. 8< R=4.0
  õ�� � K g¸1 )� ¾O Ã�� Õ¥ î

Fig. 4. The TEM image of particles produced by different [H2O]/[Al-
alkoxide] condition and calcined at 600oC for 1 hour(heating
rate=5oC/min).

Fig. 5. Adsorption isotherm for particles produced by [H2O]/[Al-alkox-
ide]=4 condition and calcined at indicated temperatures for 1
hour(heating rate=5oC/min).

Fig. 6. Pore size distribution curves for particles produced by different
[H2O]/[Al-alkoxide] condition and calcined at 600oC for 1 hour
(heating rate=5oC/min).
���� �39� �2� 2001� 4�
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u %& m% Ã�P $`º ÈM� )� ¾O ¿b� Õ� 1,100oCÏ

R� 4.18�� 11.25 nm� ¿b)GM$, �H �\� v6$� 1,100oC

�\��� Â�)G!.

Fig. 9� [H2O]/[ASB]1 YP Ã�g´ � K g¸P 100oC�� 24

g|j~ õ g³ :1 XRD �þ HI��, R=2.0
  õ�� äD

K g¸� Y�� Al(OH)3(z¹� bayerite, Gibbsite � pseudo-boehmite

H�� @�ì)�� N¸�·, R �� ¿bì� Õ� bayerite$ gibbsite

1 � peak� �')� 2θ=20o��1 �O� Â�)i� boehmite H

�� 1� peak1 �O� ¿bìA x n  !. Fig. 10< R �A Ã�

g´ � K z�
P 100oC�� 24g| õ g³ g¸� �� FT-IR

�þ HI�!. 3,650 cm−1 ��n ���1 ¡n�� ¡¢n� 1� È

��, 1,635 cm−1 ±(��1 ¡n�� %&� @�)_$ n�K ��

1� È�![15, 16]. "W�, 3,090I 1,072 cm−1 ��n ��� $`�

¡n�� boehmite H� �1 Al-OH )* Òj� 1� È�·, ��,

1,072 cm−1��1 ¡n�� boehmite H� �1 > n/ Ì��6  

!. 2,927 � 1,465 cm−1 ±(��1 ¡n�� .%�� 1� È�![17].

"W�, 800 cm−1 �)1 ��n��� $`� 3�1 ¡n��

boehmite, bayerite � gibbisite ���� $`$� ¡n��![15]. "W

� 879 cm−1 ��n�� $`$� ¡n�� bayerite� 1� ¡n��

![18]. Fig. 10� 1)i, R �� ¿bì� Õ� boehmite1 H� �1

Al-OH )* Òj� 1� 3,089/ 1,072 cm−1 ��n ��� ¡n��

¿b)�, bayerite > � 1� 879 cm−1 ��n��1 ¡n�� Â�

ìA x n  !. �/ 0< HI� R �� ¿bì� Õ� Y�� Al(OH)3

> �� pseudo-boehmite > � H� ÅÆb Ã�K!� Fig. 91

XRD �þ HI/ jv� �\�!. Fig. 11< R �A Ã�g´ � K

g¸� �� 900oCÏR1 )� ¾O� Õ¥ Y�i	1 Ã�P $`

º È�!. 600oC�� )�� g¸1 (* ¹ 500 m2/g �\1 \'�

�< Y�i	A B�  òA x n  �, �� R=4  õ�� � K

g¸� 850 m2/g1 �* �< Y�	A B�  òA x n  !. "W

� 900oC�� )�� g¸1 (*�O 250-350 m2/g �O1 Y»	 �

< Y�	A .R)�  òA x n  !. "W� R �� Â�Ên 

Y�i	� ¿b)�  òA x n  !. v�	M�, ¨D xyz$1

(* +¾�� äD�� Al(OH)3$ AlO(OH)b )� &�A _×i�

,< ¾O�� äDK H� >  �1 z�5 alkoxy%$ hydroxyl%b

��	
 ë�C �5� 1)a alcohol�$ �� äD��, �?� ¿
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Fig. 7. Pore size distribution curves for particles produced by [H2O]/
[Al-alkoxide]=20 and calcined at indicated temperature for 1 hour
(heating rate=5oC/min).

Fig. 8. The average pore diameter of particles produced by [H2O]/[Al-
alkoxide]=4 and calcined at a various temperature for 1 hour
(heating rate=5oC/min).

Fig. 9. The X-ray diffraction patterns of particles produced by different
[H2O]/[Al-alkoxide] condition and dried at 100oC for 24 hours.
HWAHAK KONGHAK Vol. 39, No. 2, April, 2001



204 ������������	
���
�������������

nd

n

ier,

-

Fig. 11I 0� R �� Â�Ên  Y�i	� ¿b� È< ª��±�

@�)� OH%1 �� ¿b)� Õ�� )� &�� 1)a �?� .

W�i� z^ ^&� ;� äD�% ,-��� N¸K!.

Fig. 12� R �A Ã�g³ g¸� �� 1,000oC�\�� )�� z

�
� �� Y�i	 Ã�P $`��  !. Fig. 11� 1)i, 900oC

1 )� ¾OÏR� R �� ¿bì� Õ� Y�i	� Â�)G!. "

#$, Fig. 12� 1)i, R �� Â�Ên  Y�i	� Â�)�  !.

�/ 0< HI� R �� Â�Ên  z^^&� ;� @�)� Õ��

1,000oC �\��1 )�� 1)a ÀÁ� �H �\� v6$% ,-

��� N¸K!.

5. , �

Ñ =>� .-µd1 vð
 ËC ��dA ��)a /n� !&D

>Å xyz$ z�
 �  &�A á)a !òI 0< HæA ¶w!.

�5 Ãn� ÿ�� [H2O]/[ASB]1 Yb 8.0 �)��� >Åª�b

� �wM·, R �� ¿bÊn  ª�1 m%� Â�)GM· 5å�

\� ;� v6�!. "W� R �� 15�\��� >Å ª�b � �

R S)�, z^ ª�b �* ;� 5åK ���� � �w!. R �

� ¿bì� Õ� %& > � �m� ���� �� V�3 ÅM� T

Ò	M� Ã�)G!. 600oC�� )�� g¸1 (*, 865-521 m2/g �

O1 Y�iI, 6.6-14 nm �O1 %& m% �sP $`�w!. "W�

R �� ¿bÊn  Y�i	< Â�)GM·, %& m%� ¿b)G!.

1,100oC�� )�� g¸1 (*, 35-120 m2/g �O1 \'� 4 Y�

i	A $`�w!.

/-01

1. Dessau, R. M., Schlenker, J. L. and Higgins, J. B.: zeolites, 10, 522

(1990).

2. Davis, M. E., McCusker, L. B., Baerlocher, C., Merrouche, A. a

Kessler, H.: Nature, 352, 320(1991).

3. Satterfield, C. N.: “Heterogeneous Catalysis in Practice,” McGraw-

Hill(1980).

4. Astier, M., Bertrand, A., Bianchi, D. and Villemin, B.: “Preparatio

of Catalyst,” Ed. Delmon, B., Jacobs, P. A. and Poncelot, G., Elsev

Brussels, 315(1976).

5. Takai, Y., Ueno, A. and Kotera.: Bull. Chem. Soc. Jpn., 56, 2941(1983).

Fig. 12. The specific surface area of various samples calcined at vari
ous temperatures for 1 hour(heating rate=5oC/min).

Fig. 11. The specific surface area of various samples calcined at vari-
ous temperatures for 1 hour(heating rate=5oC/min).

Fig. 10. FT-IR spectra of particles produced by different [H2O]/[Al-
alkoxide] condition and dried at 100oC for 24 hours(The arrows
represent the characteristics of boehmite).
���� �39� �2� 2001� 4�



���� ���� ��  !� "# 205

ls,

nic

or-
6. Yoldas, B. E.: Am. Ceram. Soc. Bull., 54, 286(1975).

7. Hwang, U. Y., Lee, S. G., Koo, K. K., Park, H. S., Yoo, S. J. and

Yoon, H. S.: HWAHAK KONGHAK, 37, 355(1999).

8. Song, K. C. and Kang, Y.: HWAHAK KONGHAK, 35, 805(1997).

9. Jean, J. H. and Ring, T. A.: Am. Ceram. Soc. Bull., 65, 1574(1986).

10. Ogihara, T., Yanagawa, T., Ogage, N. and Yoshida, K.: J. Ceram. Soc.

Jpn, 101, 315(1993).

11. Hwang, U. Y.: Ph.D. Dissertation, Sogang Univer., Seoul, Korea(1998).

12. Hwang, U.-Y., Seo, J.-S., Lee, J.-W., Choi, J.-H., Park, H.-S., Kim,

Y.-R., Yoo, S.-J. and Yoon, H.-S.: HWAHAK KONGHAK, accepted.

13. Brunauer, S., Deming, L. S., Deming, W. S. and Teller, E.: J. Am.

Chem. Soc., 62, 1723(1940).

14. de Boer, J. H.: “The Structure and properties of Porous Materia”

ed. Everett, D. H. and Stone, F. S., Butterworths, London(1958).

15. Gadsden, J. A.: “Intrared Spectra of Minerals and Related Inorga

Compounds,” Batterworths, Reading, Mass.(1975).

16. Nakamoto, K.: “Infrared and Raman Spectra of Inorganic and Co

dination Compounds,” Wiley, New York(1978).

17. Chane-Ching, J. Y. and Klein, L. C.: J. Am. Ceram. Soc., 71, 86(1988).

18. Leonard, A. J., Cawelaert, F. V. and Fripiat, J. J.: J. Phys. Chem., 71,

695(1967).
HWAHAK KONGHAK Vol. 39, No. 2, April, 2001


	졸-겔법에 의한 다공성 알루미나 미분체 제조에 관한 연구
	I. 물과 알콕시드의 비가 알루미나 미분체의 물리적 특성에 미치는 영향
	황운연†·이성원·이정운·박형상·구기갑·김용렬*·윤호성**·유승준***
	서강대학교 화학공학과 *대진대학교 화학공학과 **한국자원연구소 자원활용 소재연구부 ***


	Synthesis of Porous Al2O3 Particles by Sol-Gel Method
	I. The Effect of [H2O]/[Al-alkoxide] Raios on the Physical Property of Alumina Particles
	Un-Yeon Hwang†, Sung-won Lee, Jung-Woon Lee, Hyung-Sang Park, Kee-Kahb Koo, Yong-Ryul Kim*, Ho-su...
	Department of Chemical Engineering, Sogang University, Seoul 121-742, Korea *Department of Chemic...

	요  약
	1. 서  론
	2. 혼합용매법의 원리와 발전 동향
	3. 미분체 제조 및 기기 분석 방법
	4. 결과 및 고찰
	5. 결  론
	참고문헌




