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Abstract − The oxygen transfer characteristics has been investigated in a designed aeration tank for oxidation treatment of

pollutants. As operating variables, air flow rate(0.5-3.0l/min), rotation speed(0-1,000 rpm), number of impeller(1-3), and liq-

uid temperature(20-40oC) were applied. The experimental results showed that overall mass transfer coefficient was increased

with increasing air flow rate, rotation speed, and liquid temperature. Especially, air flow rate and rotation speed exhibited much

distinct effect due to an increase of gas holdup and air-liquid contact area by bubble break. It was also found that overall mass

transfer coefficient changes in proportion to number of impeller and the intensity of the effect is largely dependent on rotation

speed. The correlational equation of overall mass transfer coefficient was obtained in terms of the operating variables such as

impeller number, air flow rate, temperature, and rotation speed.
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L \] ^�N _`�� �9. Ya, �� ������% M

I� Z�bc �de	�f� g&h� RS �i� ^Zj @k�l

m, no��% %pCN qr sKt !"#$% �&'$� Z
 uv

\]N w% @x
 y�Pt 2E
L uv\]% ^�� zi:9[6].

��{�� ��% |�, D1} ~ �-=>% ��(��)- �42-

8� �-=>% *?@ABC� �_
 v�G .U� _�t ���

�PQ[1-3, 7-10], *?@ABC� v�G �� �#
 L\�� �&

� �� ��*?@AK,� �Nz�� W
 ���t ����*?

�N[2, 3, 11-14], =7�� ~ �<� `{�� 8[4, 5, 15-21] �# N

l ���� o��n�� ��a �`�� �9. Ya =7 ����

r ��% |�� .�:; ��z� �-= �4�
G �Nz� �m

� S =7% 1¡&t L:� �-= �42-C �Nz� �� ¢P

t ��� �� £¤�, 9/
 =7 ����% �`� ¥:� 2E


Pt 
	� N¦
 ��G §¨:� ¢r 5I %.�� �`N j ¢

Pt �L9.

RS�, [ �`��� �&'$	 ��{% u@- VK� s© 

ª«
L \]� Cd:�\ ���i}, ��BC, ¬­#,, =7

®C¯ °r 9/
 y±�,� R² ��@AYFG �³:´�, �


 �� y±�,� R² ��*?@AK,% 7s�G 1C:´9.
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2. � �

[ y±� µ	  y±TU� Fig. 1- °�, ��{, �� ~ ?� �

¶·, 	p�� ¸��(Dissolved Oxygen Meter), ���t `F�¹9.

��{� ºµ»¼ ¼½% �|¾ ¿?� 12	}� 3 l��, À·�%

dead space� ÁÂ� �-= �4� 	�:CÃ ÄÅ�¹PQ, ��{%

:·�� 9�F ^�0� �U�¹9. �
 ��{�% =7®C� Æ

�:; 1l:� W:� ��{� Ç® ,{�� WU:CÃ :´9.

=7Pt� �È,N µ	�¹�, ?�NÉ� %X ��{�% =7�

�ÊC� 0.1 mg/l �:t Ë�lCÃ purgezÌPQ, ��� air pump

�� �i�� air flow meter�� 1}� {Í�� ��{% :·� V

U  9�F ^�0G ¥X =7� Î�Ï�Ð9. 	p�� ¸���

YSIµ% model 58� µ	�¹�, =7% ,��� �Ñt 2.5 cm lÒ

�� VU�� z>� R² 	p��ÊC� ¸�:´9. ���� 3�

% blade� Ó� Ôt­#¼ ¬­#N ·Õ�¹PQ, bladeÖ�� 2.1 cm

´9. ¬­#� ��{% À×Ø�� Wt 5 cm lÒ��·Ù 4 cm >

ÚPt VU:´�Û ¬­#% Ü,� �&� �¹PQ, ��BC� Ý

Z 1,000 rpm Þl {Í:´9. [ y±��% �_ y±L\% {3{

ßr ���i}(0.5-3.0l/min), ��BC(0-1,000 rpm), ¬­#,(1-3),

=7®C(20-40oC)�9.

=Dà% áÇ� ��@AEG Ä

9� N�
 âÈ {ß:��

NÉ7Pt·Ù =D7Pt% ��% @Ar 9ã�- °9.

(1)

� (1)G 
�:� 9ã- °9.

(2)

���

C: z> t��% 	p��ÊC(mg/liter)

KLa: ��*?@AK,(t−1)

Cs: äf ®C, åæ, cC��% �& 	p��ÊC(mg/liter)

Co: z> t=o��% 	p��ÊC(mg/liter)

Ct: z> t��% 	p��ÊC(mg/liter)

��*?@AK, KLa� Æ�
L z±ç| �� yÄ ��{�% �

��&  *% (�77½ ���è� %X� ¸�:´9[22]. éá �

�{�� ?�NÉ� Î�Ï� 	p��� Äw
 9ã 	p��% ê

�ÊC(Co)� ¸�
 ë, 9z ��� ��{�� Æ�z> Î�Ï��

z>� R² 	p��ÊC(Ct)� ̧ �
 9ã� � (2)̄  °� 	p��

ÊC¯ z>-% sK� linear regressionìPtí îG , �9.

3. ���� 	 
�

3-1. �����, ���� 	 
���
 ��

Fig. 2� ��BC¯ ���i}� R² ��*?@AK,(KLa)% �

&� ïðñ ¢�9. =7®C� 20oĆ PQ, ��{% À×Ø�� W

t 5 cm lÒ� ¬­# 1�N 
	�¹9. òó�� �ô�, ��õ �

�BC� ��� ���i}� �Nö,Ã ��% *?@AK,� �

N:� M�G ��� ��Û, ���i}� �Nö,Ã ��*?@A

K,N �N:� ¢r 9² �`\�� %X�C ��  × �PQ

[1, 3, 11, 19], ���i}% �N� R² ���F}% �Nt L:�

�DDÈ}- �-=>% �4�
� �N:�, ��{���% âÈ �

Nt L
 �÷l �øBC% �N� N�¯ År ù§% eddy�� O

� ¼F��� �-=>% �4úC¯ 2E� �7�¹� £¤Pt û

, �9[19].

Ya, ��BCN ür ýW��� ���i}� R² ��*?@A

dC
dt
------- KLa Cs C–( )=

Cs Ct–

Cs Co–
----------------ln KLat–=

Fig. 1. Schematic diagram of experimental apparatus.

Fig. 2. Effect of air flow rate on KLa in agitated aeration tank.

Fig. 3. Effect of rotation speed on KLa in agitated aeration tank.
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K,% �&/7� þÿ
 ��� ��l �� ¢Pt ïð��Û �

#
 �7r ür ��BC�� ���F� ��a ��ll �:� £

¤Pt �J 9.

Fig. 3r Æ�
 ���i} {ß:�� ��{�% =7% ��BC

N ��*?@AK,� .U� v�G ïðñ ¢�Q, ��{�% =7

®C� 30oC��, �z ��{% À×Ø�� Wt 5 cmlÒ� ¬­#


 �N 
	�¹9. òó�� �ô� ZDt ��BCN �Nì� R

S ��*?@AK,� �N:� M�G ��� ��, �
 » ��B

C� ��� ���i}� R² ��*?@AK,% ��N w% Æ�

:; ïð	Ptí ���i}% |�� sKÁ� ��� %
 *?@

A�õ2-� w% ¡Æ
 ,fPt Å	:� ¢G ���� �9. �

�{�% =7��� R² ��*?@AK,% �N2-� �7�ï 6

7��{�� 1µ
 {ßG 
	:� y±
 9² �`\�� %X ¶

��¹�Û[15-18], �#
 =7 ��2-� =7% 1¡&� 1�:�

��% ��� 4õz� �-= �4�
- �42EG �Nz��, �

�N dead space Á� ��{� @Dt ���¹� £¤� ��*?@

AK,N �N
 ¢Pt �L9.

Fig. 4� =7��� Á� 7½�� ��{�% =7®CN ��*?

@AK,� .U� v�G ïðñ ¢�9. òó�� �ô�, §
 {ß

�� =7®CN �Nì� RS ��*?@AK,� �N:� ��Û.

�� =7®CN q�?,Ã =7� 	p��% ^�BCN �N��

� ��*?@AK,% �N� N�b� ¢Pt û , �9[23].

3-2. ����
 ��

Fig. 5� ��BCN 250 rpm�� =7®CN 20oCL {ß�� ¬­

#,� A$ö £ ���i}� R² �*?@AK,% �&� ïðñ

¢�9. 
	  §
 {ß�� ��*?@AK,N �N:� �Pï ¬

­#,�� |; v�G �l ���Û, �#
 
-� Fig. 2�� �i

�ô�, 250 rpm- °r ür ��BC��� ¬­#� %
 ����

N O� Æ�ïl �P�t ¬­#,� �Nz�C *?@A7% 4õ

2-� 5I Å� £¤Pt û , �9.

Fig. 6r ��BCN 750 rpm�� =7®CN 20oCL {ß�� ��

*?@AK,% �&� ïðñ ¢�9. òó�� �ô�, ¬­#,N 


�L MI¯ (�ö £ ¬­#,N � �L MI *?@AK,% þÿ


 �N�7G ��� �9. ¬­#N � �L MI, ¬­#,N 
 �

L MI¯ (�X *?@AK,N {� �N:� ¢r � ¬­#% >

Ú� 4 cmt �r ���t �N  ¬­#� %
 ����2-N Å

� £¤Pt >� 9. ò#ï ¬­#� � � ·Õö MI @D
L �

�gCN ��ï� 7�:· ¬­# µ�% >Ú� 8 cmï Ë�� �

� 7�:�� �D  ��% ��2-N �� �? , �� �-= �

4�
% �N¯ �Î� *?@A� |; 4õ  ¢Pt µ] 9. �

'� ����� %X �F  ��% ��Å	G ¥X �D% *?@

AG 4õz��� ��BCN 
�C 500 rpm�7 1l��� :�

¬­# >Ú� �p% 4 cm�9� �; 
	�� ¢� �_ìG � ,

�9. Ya, ¬­#% v�� ���� ¬­#,¯ ¬­#>Ú� ¡z

� ����� :Q, ¬­#% >Ú� �; Å	  7½�� ¬­#,

Fig. 4. Effect of liquid temperature on KLa in non-agitated aeration tank.

Fig. 5. Effect of impeller number on KLa in agitated aeration tank(rota-
tion speed: 250 rpm, liquid temp.: 20oC).

Fig. 6. Effect of impeller number on KLa in agitated aeration tank(rota-
tion speed: 750 rpm, liquid temp.: 20oC).
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N �Nj MI ��*?@AK,%  Z&N N¦ö ¢Pt �J 9.

Fig. 7r ���i}� 1.0 L/min��, =7®CN 20oCL MI ¬­

#,¯ ��BC� R² ��*?@AK,% �&� ïðñ ¢�9. �

�BCN �Nö,Ã ��*?@AK,N �N:lm ¬­#,N 3�

L MI� ��BC� R² ��*?@AK,% �NEr �� !9.

¬­#,N 1�L MI¯ (�ö £ ¬­#,N 3�L MI ��BC

N 500 rpm�� ��*?@AK,� 20%�C �N�ï ��BCN

1,000 rpm�� ��*?@AK,� 70%�C �N�¹9. �#
 
-

t·Ù Æ�
 ���i} :��C ��BC¯ ¬­#,� ¡z� �

&z�� 5I �9" *?@A 7�2-� îG , �ãG � , �9. 

Fig. 8- 9� Æ�
 ���i}(1.0 L/min)% {ß:�� =7®C�

R² ��*?@AK,% �&� ¬­#,% ì,t ïðñ ¢�9. =

7®C� R² ��*?@AK,% �N�7r ��BCN q� ¬­#

,N OG,Ã #� þÿ:´9. $, ��BCN 750 rpmÆ £� =7®

C� 20oC�� 40oCt �Nz�� ��*?@AK,� ¬­#N 1�

L MI % 30% �N:ï ¬­#N 3�L MI�� % 50% �N:´9.

3-3. ��������� �� ���

[ y±�� îr ��*?@AK,� =7��BC(N: 250-1,000 rpm),

���i}(Qg: 0.5-3.0l/min), =7®C(T: 20-40oC) ~ ¬­#,(S: 1-3)

Fig. 7. Effect of rotation speed on KLa in agitated aeration tank as a
function of impeller number.

Fig. 8. Effect of liquid temperature on KLa in agitated aeration tank as
a function of impeller number(rotation speed: 250 rpm).

Fig. 9. Effect of liquid temperature on KLa in agitated aeration tank as
a function of impeller number(rotation speed: 750 rpm).

Fig. 10. Comparison of calculated overall mass transfer coefficient with
measured one.
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ase

m-
� Z
 7s�Pt äzö MI� � (3)- °� ïð& , �¹9.

KLa=0.5081N0.364Qg0.800T0.445S0.229 (3)

�
, � (3)Pt·Ù î�õ K�U¯ y±U� (�
 
-� Fig. 10

- °��Û, K�U¯ y±U>% 7sK,� 0.937�¹9. RS� �

#
 7s�r 1µ
 {ß�� 
	�� ��{% VK ~ {3� s

©  �ê \]� î� Û 1	:; �	j , �G ¢Pt �J 9.

4. � �

,?bc*?% �&'$	 ��{% '�� y±G ¥X î�õ 


(r 9ã- °9.

(1) �&'$	 ��{�� ���i}, ��BC, =7®CN �Nö

,Ã ��% ��*?@AK,� �N:´PQ, Ya ���i}- �

�BC% �N� �DDÈ} �N¯ ����2-� R² �-= �4�


% �N� ¥X ��*?@AK,� �9" v�G �� ¢G � ,

�¹9.

(2) ��{�� ���% ¬­#,N �Nö,Ã ��*?@AK,�

�N:lm ¬­#% �¦G  Z&:� WX�� ��BCN 500 rpm

�7Pt 1l�� ¬­# >Ú� )�a �; 
	�� ¢� �_ì

G � , �¹9.

(3) �&'$	 ��{� ��� ���i}, ��BC, ¬­#,, =

7®C¯ °r �_ y±�,� Z
 ��*?@AK,� 9ã- °r

7s�Pt äz�¹9.

KLa=0.5081N0.364Qg0.800T0.445S0.229
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