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1. ���	
��
1.1 	�
�� 	�
�� 
���� (Lab-scan 99.5 %, AR Grade)
1.2 �'(���� (Lab-scan 99.5 %, AR Grade)
1.3 	�
���� (Lab-scan 99.8 %, AR Grade)
1.4 �
�+��� (Lab-scan 99.5 %, AR Grade)

2. �,-.�/0 1�'23�4, 5�6�����67�8
2.1  �9:�	��; �9:�	��;
�7<=><�.��
4��?�:���@�.�9:�.A��.��B:�B34C�?BA�B:�B34�9:�	��;�5�2�
;��3;
�?C���
���
�0 2�
;�	C�5�4<5DA (E7?��
A� BOD5 �;+A<�=A2? 50-98 mg L

-1  
A� COD �;+A<�
=A2? 2320-2960 mg L-1 1�'
A� SS �;+A<�=A2? 27-38 mg L-1

2.2  =,4.��
4��?.���'	5; VOC @�.23QR�
C�?	5�2-�'.�B4>2; S3?�'	5;�+-��7	5��7;�C��4
.2>�? 0.5   	��� ;�2 1 	��� 1�'�+? 1 	��� (1�4?43?R�T-�'.�B 1)

2.3  	
�67�?1.U��
����
.��VW
- Gas Chromatography (model 6890, Hewlett Packard)
- Capillary column
- Flame ionization detector
- Carier gas : High purity Helium

2.4  15�A?.:�	��4�� (Model AV-E116, HRTITH Machinery)
2.5  -kl� (Model WSP-105S, Mitsubishi electric)
2.6  ���	2��0	���0 (Model NSP-4-001, NV)
2.7  	
�67�?�6�234
2��	�o2�� 1�'�,/5R+�� (Model 137000-60, Cole-Parmer Instrument

Company)
2.8  	
�67�?�6�234
A�
2��=69��3�T3
p0 (Taylor Instrument Company)
2.9  Micro pipette C��4 10 -100 µl
2.10 @,.;�?
2.11 Syringe C��4 5 1�' 10 µl
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2.12 Syringe filter (Nylon) C��4�+T�,� 0.45 µm
2.13 sorbent tube
2.14 .�'4�r.��?
2.15 	
�67�?1.>2

- B�.	.��0
- B�2	��
- -s	-�
- C24-�3B-������
- .�'B�.�2?
- C24	.oB�32�;A�?C��4 2 1�' 10  ml T�>�� Septum 1�'t�-s4

3. ��������
���

.��T3u��1BB@:���?.�v..���'	5;C�?������
��;0�'	5;?A�;@�.�9:�	��;
:��4;.��
wE.r�.���'	5;C�?������
��;0�'	5;?A�;<�=,4.��
4��?.���'	5;1�4?43?R�T-�'.�B 1 (E7?
-�'.�B4>2;�,-.�/05�3.8 
6� S3?�'	5;�+-��7	5��7;�C��4 .2>�? 0.5 	��� ;�2 1 	��� 1�'�+?   1 
	��� 1�'=,4@:���?.�'1���
�7-�'.�B4>2;T34��1�'���	2��0	���0�:�5�3B
2B
,�
2��	�o2��
	5�6�x�2�9:�1�'=,4@:���?.�'1��������S-�3B�'43BCE9��?���
2���+?C�?S3?�'	5;
�7<=>v4>

R�T-�'.�B 1S3?�'	5;
�7�����S-�3B�'43B
2���E.C�?15�A?�9:�v4>
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��;�'	��;4C39����.��
4��?	T67�wE.r�-k@@3;�A�?8 
�7��x��A�.���'	5;C�? VOC @�.�9:�
	��;@��?��43?��9

3.1 .��	���;�����'��;
C39����.��	���;��9:�	��;
�7<=><�.��
4��?
1. �:����-�'.�B���
��;0�'	5;?A�; (VOC) 
�7�>�?.��wE.r����'��;<��9:�	��;<5>��


2��	C>�C>����
�7�>�?.��
2. 
:�.��.2�x��<5>	C>�.3�.A��@'-kl�����'��;	C>��+AS3?.2�
3. 	.oB�32�;A�?@�.�9:�	��;��
:�.��2�	
��'50
,/��B3��	��7��>� �4;
,/��B3��
�72�	
��'50

-�'.�B4>2; 
A� BOD5 
A� COD 1�' 
A� SS

3.2 2�p�.��	.oB�32�;A�?
1. <��'52A�?.��
4��?@'	.oB�32�;A�?�9:�	��;@�.S3?�'	5; / �:�15�A?.E7?.��?C�?S3?

�'	5;����'43B
2���E.�A�?8 C�?S3?�'	5;
2. �:��32�;A�?
�7v4>B��@,<�C24	.oB�32�;A�?
3. -s4t�C24<5>���

4. �:��32�;A�?
�7v4>v-	.oB�+>	;o�.A��2�	
��'505�
2��	C>�C>�C�? VOC �A�v-
5. 2�	
��'505�
2��	C>�C>�C�? VOC <��9:�	��;�4;<=>1.U��
����
.��VW

3.3 .��2�	
��'505�
2��	C>�C>�C�?�32�;A�?4>2;	
�67�?1.U��
����
.��VW
3.3.1 .��	���;� Calibration curve C�?������
��;0�'	5;?A�;

1. 	@6�@�?������
��;0�'	5;?A�;4>2;�9:�<5>��
2��	C>�C>����
�7�>�?.��
2. �:�����'��;	@6�@�?C�?������
��;0�'	5;?A�;���C>� 1 -������ 1 ml. x��.3B���

�>�?��?����z�� (internal standard) 
6� �'(���� -������ 0.1 ml x��<5>	C>�.3�
3. �:�����'��;x�����C>� 2 v-2�	
��'504>2;	
�67�?1.U��
����
.��VW
4. 	C�;�.��V1�4?
2���3�T3�p0�'52A�?
2��	C>�C>�C�?���.3B�3����A2�C�?T69�
�7T�


C�?���
�7�>�?.���A�T69�
�7T�
C�?����>�?��?����z��
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3.3.2 .��5�
2��	C>�C>�C�?������
��;0�'	5;?A�;<��32�;A�?
1. �:��32�;A�?
�7	.oB
�7	2���A�?8 ��
:�.��.��?4>2;=,4.��?�32�;A�?C��4 0.45 v�
��� 

1�>2@E?�:��32�;A�?
�7xA��.��.��?1�>2-������ 1 ml. ��x��.3B����>�?��?����z��
-������ 0.1 ml. 	C;A�<5>	C>�.3�

2. �:�v-2�	
��'504>2;	
�67�?1.U��
����
.��VW 
�7�R�2'	4�;2.3�.3B.��	���;� 
calibration curve

3. 
:��2/�3����A2�C�?T69�
�7T�
C�?���
�7�>�?.���A�T69�
�7T�
C�?����>�?��?����z�� 
1�'�:�v-5�
2��	C>�C>�C�?����39��4;.��	
�;B.3B calibration curve

3.4 .��
4��?	T67�wE.r�x�C�?�3����A2��'52A�?T69�
�7x�2C�?S3?�'	5;�A�
2���E.C�?15�A?�9:�
�7
��x��A�.���'	5;C�?��� VOC

1. 
:�.��
4��?�4;.���:��9:�	��; ��x��.3B��� 	�
�� 	�
�� 
���� (MEK) <5>v4>
2��
	C>�C>� 1000 ppm

2. -kl�����'��;���C>� 1 	C>��+AS3?�'	5;<5>v4>�'43B
2���E.C�?�9:�	��;	
A�.3B 20 cm  

2B
,�
2��	�o2��	5�6�x�2�9:�234
�7�';' 10 cm 	5�6�x�2�9:�   (U 10 cm ) <5>
?
�7	
A�.3B 
2.81 m s-1 .���'	5;4:�	���.��
�7�,/5R+��5>�? (~ 30°C)

3. 234�,/5R+��C�?�9:�	��;
�7<=><�.��
4��? �,/5R+��C�?��.�w 1�'
A�
2��=69��3�T3
p0
C/'
:�.��
4��?

4. 	.oB�32�;A�?C�?����'��;
�7	2�� 0, 10, 30 ��
�1�'
,.8 1 =372��?
5. 2�	
��'505�
2��	C>�C>�C�?	�
�� 	�
�� 
���� (MEK) 
�7	2���A�?8 	T67�5� KOLa ���

��.�� 1.7
6. 
:�.��
4��?(9:�43?
�7�p�B�;C>�?�>� 1�A	-��7;��'43B
2���E.	-~� 30, 40, 50, 60 1�' 

70 cm 	�67�T69�
�75�>��34C�?S3?�'	5;
?
�7
�7 0.5 m2

7. 
:�.��
4��?���C>� 1-6 1�A<=>�9:�.��?1
��9:�	��;@�.BA�B:�B34�5�2�
;��3;�?C��
�
���
�0<�.��
4��?	T67�	-��;B	
�;B
2��1�.�A�?�'52A�?.���'	5;C�? MEK 
@�.�9:�	��;1�'�9:�.��?



28

3.5 .��
4��?	T67�wE.r�x�C�?
2��	�o2��
�7��x��A�.���'	5;C�?��� VOC
1. 
:�.��
4��?�4;.���:��9:�	��; ��x��.3B��� 	�
�� 	�
�� 
���� (MEK) <5>v4>
2��

	C>�C>� 1000 ppm
2. -kl�����'��;���C>� 1 	C>��+AS3?�'	5;<5>v4>�'43B
2���E.C�?S3?�'	5;	-~� 20 cm 

.���'	5;4:�	���.��
�7�,/5R+��5>�? (~ 30°C)
3. 234�,/5R+��C�?�9:�	��;
�7<=><�.��
4��? �,/5R+��C�?��.�w 1�'
A�
2��=69��3�T3
p0

C/'
:�.��
4��?
4. 	.oB�32�;A�?C�?����'��;
�7	2�� 0, 10, 30 ��
�1�'
,.8 1 =372��?
5. 2�	
��'505�
2��	C>�C>�C�?	�
��	�
��
���� (MEK) 
�7	2���A�?8 	T67�5� KOLa ���

��.�� 1.7
6. 
:�.��
4��?(9:�43?
�7�p�B�;C>�?�>� 1�A-�3B
2��	�o2��	5�6�x�2�9:�234
�7�';' 10 cm 

	5�6�x�2�9:� (U 10 cm ) 	-~� 0.43, 1.86, 2.40, 2.81, 3.43 1�' 4.42 m s
-1����:�43B

7. 
:�.��
4��?���C>� 1-6 1�A<=>�9:�.��?1
��9:�	��;@�.BA�B:�B34�5�2�
;��3;�?C��
�
���
�0<�.��
4��?	T67�	-��;B	
�;B
2��1�.�A�?�'52A�?.���'	5;C�? MEK 
@�.�9:�	��;1�'�9:�.��?

3.6 .��
4��?	T67�wE.r�x�C�?1Co?1C2���;
�7��x��A�.���'	5;C�?��� VOC
1. 
:�.��
4��?�4;.���:��9:�	��; ��x��.3B��� 	�
��	�
��
���� (MEK) <5>v4>
2��

	C>�C>� 1000 ppm
2. -kl�����'��;���C>� 1 	C>��+AS3?�'	5;<5>v4>�'43B
2���E.C�?S3?�'	5;	-~� 20 cm 

<��R�2'�,/5R+��5>�? (~ 30°C) 1�'
2��	�o2��	5�6�x�2�9:�234
�7�';' 10 cm 	5�6�
x�2�9:���
A�	-~� 2.81 m s-1

3. 234�,/5R+��C�?�9:�	��;
�7<=><�.��
4��? �,/5R+��C�?��.�w 1�'
A�
2��=69��3�T3
p0
C/'
:�.��
4��?

4. 	.oB�32�;A�?C�?����'��;
�7	2�� 0, 10, 30 ��
�1�'
,.8 1 =372��?
5. 2�	
��'505�
2��	C>�C>�C�?	�
�� 	�
�� 
���� (MEK) 
�7	2���A�?8 	T67�5� KOLa ���

��.�� 1.7
6. 
:�.��
4��?(9:�43?
�7�p�B�;C>�?�>� 1�A-�3B
A�C�?1Co?1C2���;<5>��
A�-�'��/ 10, 

20, 30, 35 1�' 40 mg/l
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3.7  .��
4��?	T67�wE.r�.�v..��;A�;���;C�? VOC <��9:�	��;
�7wE.r�
1;.T�@��/�.��;A�;���;�4;@,���
��;0	-~� 2 .�/� 
6�

.�/�
�7 1 .��;A�;���;�4;@,���
��;0
�7<=>��.(�	@� ��.��
4��?43?��9
1. 	���;�=,4
4��?�4;.���:��9:�	��;
�7<=><�.��
4��?-����/ 1 ����v-
:�.���A�	=69�4>2;

5�>��E7?�34
2��43� (Autoclave)
2. �:��9:�	��;@�.C>� 1 
�7xA��.���A�	=69�1�>2��	������ MEK �4;<5>��
2��	C>�C>�	
A�.3B

1000 ppm
3. 	���;�=,4
2B
,�	=A�	4�;2.3BC>� 2 1�A<=>�9:�	��;
�7v�Av4>xA��.���A�	=69�<�.��
4��?
4. 
:�.��	�����.�w	C>�v-<�-��.�/0<�=,4
4��? (1�4?43?R�T-�'.�B
�7 2) 1�'=,4


2B
,�	-~��';'8
5. 
:�.��	.oB�9:�	��;1�'�:�v-5�
A�
2��	C>�C>�
�7	-��7;�1-�?v-.3B	2��	=A�	4�;2.3B.�@

.���
�7 1

@'v4>2A��3���.��;A�;���;
�?@,���
��;0
�7<=>��.(�	@� (rbio, aerobe ) 	
A�.3Bx��A�?C�?=,4

2B
,�.3B=,4
4��?	
�;B�A�	2��

R�T-�'.�B 2 �+--��.�/0<�.��
4��?.��;A�;���;
�?@,���
��;0

.�/�
�7 2 .��;A�;���;�4;@,���
��;0
�7v�A<=>��.(�	@�

:�.��
4��?	=A�	4�;2.3B.�/�
�7 1 1�Av�A��.��	�����.�w	C>�v-<�.��
4��?

(E7?@'v4>�3���.��;A�;���;�4;@,���
��;0
�7v�A<=>��.(�	@� (r bio, anaerobe) 	
A�.3Bx��A�?C�?
=,4
2B
,�.3B=,4
4��?	
�;B�A�	2��

	�>�xA��w+�;0.��? = 5 cm

@,4	.oB�32�;A�?�+?@�.z�� = 10 cm
60 cm
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3.8  T3u����.��	�o�T���
3�C�?
A� KOLa
1. 2�	
��'50
2���3�T3�p0�'52A�?
A� KOLa .3B
2���E.C�?15�A?�9:�	��;<�=A2?
�7wE.r�
2. 2�	
��'50
2���3�T3�p0�'52A�?
A� KOLa .3B
2��	�o2��	5�6�15�A?�9:�	��;<�=A2?
�7

wE.r�
3. 2�	
��'50
2���3�T3�p0�'52A�?
A� KOLa .3B
A�C�?1Co?1C2���;<�15�A?�9:�	��;<�

=A2?
�7wE.r�
4. T3u����.��	�o�T���
3�C�? MEK  @�.
2���3�T3�p0�'52A�?
A� KOLa .3B�321-��A�?8 

<�=A2?
�7wE.r�
5. T3u����.��	�o�T���
3�@�.�321-�
�7�A?x��A�.���'	5;C�? MEK @�.�9:�	��;��.
�7

�,4 �4;<=>
�rQ���?Vs�0�	T67�5�
A� kLa 1�' kGa <��9:�	��; (�����.�� 1.15 1�'
1.16) (E7?���
�+���1�'	�
����	-~�����>�?��?����:�43B

3.9  ��2@��B
2��S+.�>�?C�?��.��	�o�T���
3�
�7T3u��CE9�
�4;.��
:���;
A� KOLa C�? MEK 4>2;��.��	�o�T���
3�C�? KOLa 
�7v4>@�..��T3u����

.��	�o�T���
3�	T67�<=><�.��
:���;x�C�?�3����A2��'52A�?	�>�
1;?�,�C�?S3?�'	5;�A�
2��
�E.C�?15�A?�9:� x�C�?
2��	�o2��	5�6�x�2�9:� 1�'x�C�?
A�C�?1Co?1C2���; 
�7��x��A�.��
�'	5;C�? MEK 	-��;B	
�;B
A�
�7v4>@�..��
:���;.3B
A�
�7234v4>�4;��?@�..��
4��?


