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I.  ������  (BOD: Biochemical  Oxygen  Demand) ����	
��
� APHA, AWWA and  WEF, 1998.
��� !
�� 
"#$
%&'�()

1.  Incubation   Bottle   �4�5    250-300   �	##	#	��9�:
�;%'&<5=4	>
2.  ?	�����4�5  50  �	##	#	��
3.  '�$?
'����4�5  1  #	��
4.  &<�&��4�5  10  �	##	#	��
5.  �@:��?�%�
%(AB@�	>�!  20  
�C��D#�D�E=

4FG�E�����
1. 4FG�'#H!4>�!���%(B�9=@�  �9 !
IJ:=G�A�H?����E�4FG�=G�A�H?'���; 
;�� �����>
�"5�4:
E

'�K� 0.01  �'./#  "#$&��C;�'�#
��4  �#
����4   Caustic  Alkalinity   =��
	4>��E)  "#$'�5
2. =��#$#�EQ
=�Q�?HQ�Q
�)  #$#�E  KH2PO4  8.5  '�H�  K2HPO4  21.75  '�H�

Na2HPO4.7H2O  33.4  '�H�  "#$  NH4Cl  1.7  '�H�  I44FG�'#H!4  500  �	##	#	��  "#:�>G�IA:�; 
;��
�&V4   1  #	��  =��#$#�E4�F���K�  pH  �>K�'H?  7.2

3. =��#$#�E"�'4��D�E�DH#�Q�  #$#�E  MgSO4.7H2O I44FG�'#H!4 "#:�>G�IA:�; 
;���&V4
1 #	��

4. =��#$#�E"�#�D�E��#
[�5)  #$#�E  Anhydrous  CaCl2 27.5 '�H� I44FG�'#H!4 "#:�>G�
IA:�; 
;���&V4 1 #	��

5. =��#$#�E�Q
�)�	'�#
[�5)  #$#�E  FeCl3.6H2O 0.25 '�H� I44FG�'#H!4 "#:�>G�IA:�; 
;��
�&V4 1 #	��

6.  =��#$#�E'�5"#$5K��  1  4
�)�H#  �9 !
&�H?  pH  IA:�&V4'#��
 7. =��#$#�E_D�5�E�DH#[Q>)  0.025  4
�)�H#  #$#�E   Na2SO3 1.575 '�H�  I44FG�'#H!4
"#:�>G�IA:�; 
;���&V4   1  #	��  =��#$#�E4�F[�K
E@K�H��:
�����E�I4�H4>�!;$IJ:
�	
�'���	����$A)

1.  '������E�=G�A�H?IJ:�; 
;��
1.1  ���4FG�'#H!4IA:��''�K�&�	����>�!;$IJ:  1  #	��  I=K#�I4B�J4$>�!=$
�5
1.2 ��	�=��#$#�EQ
=�Q�?HQ�Q
�)  "�'4��D�E�DH#�Q�  "�#�D�E��#
[�5)

�Q
�)�	��#
[�5)  _5E��	�=��#$#�E"�K#$J4	5  1  �	##	#	��  �K
4FG��; 
;��  1  #	��
1.3  �&`�
�'�C>�!=$
�5�9 !
�9	!�&�	��(

'D	�;4I44FG�
EK��4:
E  1  JH!�_��

2.  '������E��H�
EK��4FG�
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2.1  �H�
EK��4FG�>�!�&V45K��  A� 
'�5  �:
�&�H?  pH IA:�>K�'H?  7  5:�E'�5DH#Q<��	'
1  4
�)�H#  A� 
5K��_D�5�E�[a5�
'[D5)  1  4
�)�H#

2.2  �H�
EK��4FG�>�!��=��&�$'
?�#
��4�'�:��  _#A$A4H'  A� 
=��>�!�&V49	b
J4	5
 !4�; 
&4
E@K;$�:
�Cc'b�"#$'G�;H5�=�E'K
4�&V49	�Cb

3. �	
�'��>G��; 
;��
3.1 �# 
'�&
�)�Dd4�)�H�
EK����>G�'���; 
;��>�!��5�K�  ;$IA:�K� BOD5 
E@KI4JK��>�!

'G�A45 "#:��# 
'�&
�)�Dd4�)>�!=@�'�K�"#$�!G�'�K�>�!
E@K�	5'H4��������B��f4�' 1 5H�4HF4;c�;G��&V4
�:
��@:�K� BOD5 _5E&�$��('K
4

3.2  �K
E g  �	44FG�=G�A�H?'��>G��; 
;��  700-800  �	##	#	��  #�I4'�$?
'���
�4�5  1  #	��  9E�E��
EK�IA:��Q
�
�'�C

3.3 ��	��H�
EK��4FG�;G�4�4>�!�:
�'��  "#:���	�4FG�=G�A�H?'��>G��; 
;��;4[5:
&�	�����&V4  1  #	��

3.4  �4IA:��:�'H4_5EIJ:">K�"':��=�E?;%'E��[�:>�!&#�E  JH'�cF4#��?�  g  _5E�$�H�

EK�IA:�'	5Q
�
�'�C

3.5 �K
E g �	4�H�
EK��4FG�f=�IA:��:�'H45�  "#:�I=KI4��5?�_
5�>�!"A:�"#$=$
�5
;4��d�  3  ��5  &<5;%'IA:=4	>  4G�[&�'d?I4�@:  Incubator  >�!  20  
�C��D#�D�E=  2  ��5  =K�4��5
>�!�A# 
4G�[&A��K�  DO  >H4>�!  �9 !
>��?�K�  DO  >�!;%5��	!��:4

3.6 >G��JK4�5�E�'H?�:
  3.2-3.5  =G�A�H?�&
�)�Dd4�)�H�
EK��>�!�; 
;��>�!�!G�'�K�"#$
=@�'�K����#G�5H?

4. '��A��K�  DO >�!;%5��	!��:4IJ:�	
� Azide Modification  5H���E#$�
�E5  II  '���	����$A)A�


'D	�;4#$#�EI44FG�

5. '���9�$�#�FE�  (Incubation)
�9�$�#�FE�_5E�'d? 2 ��5 �
�"�K#$�&
�)�Dd4�)�H�
EK���; 
;��I4�@:?K�� 5
%(AB@�	

20±1  
�C��D#�D�E=  �&V4��#�  5  �H4  ;c�4G���A�&�	��(  DO  (D2)  ���AH��:
  4
6.  '����?�%��%(B�94FG��; 
;��

�	44FG�'#H!4>�!IJ:�; 
;��"�K[�K[5:I=K4FG��J F
#�I4��5  BOD  2  ��5  &<5;%'  "#:��
�
��5A4c!��9�$>�!  20  
�C��D#�D�E=  =K�4
�'��54G�[&A��K�  DO  >H4>�  f#�K���
�  DO  >�![5:���
#5�'	4'�K�  0.2  �'./#  "#$m:�;$IA:5�[�K���#5�'	4  0.1  �'./#

7. '��9	;��(�f#�9 !
�G�4�(�K�  BOD
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f#>�!4K��J !
m 
"#$;$IA:�G�4�(4HF4  ;$�:
����K�&�	��( DO  
EK��4:
E  1  �'./#
"#$�:
���'��#5&�	��(  DO  #�[&
EK��4:
E  2  �'./#  �
��H�
EK��4FG�>�!>G�'���; 
;��;c�>G�IA:�K�
BOD  >�!�G�4�(

'��m@'�:
�>�!=%5
�����B��f4�'  1  JK���
��K�?�_
5�"#$�	
�'���; 
;���H�
EK��4FG�

*+�,  ������                      %  ./��0+�,

20,000-70,000
10,000-35,000
4,000-14,000
2,000-7,000
1,000-3,500
400-1,400
200-700
100-350
40-140
20-70
10-35
4-14
0-7

                                       0.01
                                       0.02
                                       0.05
                                       0.1
                                       0.2
                                       0.5
                                       1.0
                                       2.0
                                       5.0
                                     10.0
                                     20.0
                                     50.0
                                   100.0

II.  ���1
�2�3�3�04��56�  (Dissolve Oxygen: DO)   ��0�
��  Azide Modification  ����	
��
�
APHA,   AWWA   and   WEF, 1998.
�56�0���>�

1.  =��#$#�E"��'�4�=DH#�Q�  #$#�E  MnSO4.4H2O  480  '�H�  A� 
  MnSO4.2H2O
400  '�H�  A� 
  MnSO4.H2O  364  '�H�  I44FG�'#H!4  '�
�"#:�>G�IA:�; 
;���&V4  1  #	��  =��
#$#�E4�F�:
�[�K�'	5=�'H?4FG�"&n��� !
��	�=��#$#�E>�!>G�IA:�&V4'�5"#:��
�  KI

2.  =��#$#�E[
_
[55)-�
[D5)  #$#�E  KOH  700  '�H�  "#$  KI  150  '�H�  I44FG�'#H!4
��	�4FG�'#H!4;4[5:&�	����  1  #	��  #$#�E  NaN3  10  '�H�  I44FG�'#H!4  40  �	##	#	��  "#:���	�#�I4
=��#$#�E�:���:4

3.  '�5DH#Q<��	'��:��:4
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4. 4FG�"&n�
	45	����
�)  #$#�E  Soluble  Starch  5  '�H�  I44FG��:�&�$��(  800  �	##	#	��
�4IA:��:�'H4��	�4FG�IA:[5:  1  #	��  �:�IA:�5 
5&�$��(   2-3  4�>�  �HF��:��� 4[�:IJ:"�K4FG�I=K  g  �:��
?4  ��	�  Salicylic  acid  1.25  '�H��K
4FG�"&n�  1  #	��    A� 
  Toluene  2-3  AE5  �9 !
&n
�'H4'��
�;�	p��	?_��
�"?�>����E

5. =��#$#�E����q�4_D�5�E�[
_
DH#�Q�  0.025  4
�)�H#  #$#�E  NA2S2O3.5H2O
6.205  '�H�  I44FG�'#H!4  ��	�  NaOH  0.4  '�H�  �; 
���5:�E4FG�'#H!4;4[5:&�	����  1  #	��  >G�'��
Standardize  5:�E=��#$#�E����q�4_&�H=�D�E�[?[
_
�5�

6. =��#$#�E_&�H=�D�E�[?[
_
�5�  0.025  4
�)�H#  #$#�E   KH (IO3)2   0.8124 '�H�
I44FG�'#H!4&�H?;4[5:&�	����   1  #	��

'��  Standardize  =��#$#�E����q�4_D�5�E�[
_
DH#�Q�  0.025  4
�)�H#  5:�E=��
#$#�E����q�4_&�H=�D�E�[?[
_
�5�

1. #$#�E   KI   2  '�H�  5:�E4FG�'#H!4  100-150   �	##	#	�� I4��5�@&J�9@K
2.  ��	�  1+9   H2SO4  ;G�4�4  10  �	##	#	��
3.4G���[����>[
_
5�4>�!m@'�H?

'��5:�E=��#$#�E����q�4_D�5�E�[
_
DH#�Q�  

0.025  4
�)�H#  >�!����E�[�:;4'�$>H!�I'#:mc�;%5E%�	  =H��'�;�'=��
�=��#$#�E;��#�  ��	�4FG�"&n�
1  �	##	#	��  [����>�K
;4mc�;%5E%�	  m:�=��#$#�E����q�4_D�5�E�[
_
DH#�Q�>�!����E�[�:������
��:��:4  0.025  4
�)�H#9
5�  &�	����>�!IJ:I4'��[����>;$�>K�'H?  20.00  �	##	#	��  m:�[�K[5:IA:
&�H?������:��:4�
�=��#$#�E����q�4_D�5�E�[
_
DH#�Q�IA:�>K�'H? 0.025 4
�)�H#
�	
�'���	����$A)

1.  ;�'�H�
EK��>�!�A# 
I4�:
  3.5  �
�'���	����$A)A��K�?�_
5�  4G�����	�=��#$#�E
"��'�4�=DH#�Q�  1  �	##	#	��  #�[&I�:f	�4FG�

2  ��	�=��#$#�E
H#��[#-[
_
[55)-�
[D5)  1  �	##	#	��
3.  &<5;%'E��
EK�IA:Q
�
�'�C��:�  ��EK�_5E'#H?��5[&��  15  ��HF�
4. &#K
EIA:4
4':4B�EA#H�=H��'��Ad44FG�I=�:��?4��&�	����[5:&�$��( 100  �	##	#	��  

IA:'�5DH#Q<��	'��:��:4  1  �	##	#	��  _5E�K
E  g  &#K
EIA:'�5[A#�&V4=�E����
��5
5.  &<5;%'"#:���EK�'#H?[&��;4'�$>H!��$'
4#$#�EA�5
6.  �HF�>	F�[�:�9 !
IA:[
_
5�4>�!�'	5'�$;�E[&>H!���5'K
4�	4
7.  ���=��#$#�E>�![5:�9 !
;$IJ:I4'��[����>_5EEc5m 
&�	������	!��:4�
��H�
EK��4FG�

200  �	##	#	���&V4A#H'  4H!4� 
m:���5  �4�5  300  �	##	#	��  "#$��	�=��#$#�E"��'�4�=DH#�Q�



89

"#$=��#$#�E
H#��[#-[
_
[55)-�
[D5)  ���  2  �	##	#	��  5H�4HF4&�	����>�!;$4G���[����>�&V4
(200X300)/(300-2) =  201.34  �	##	#	��
          8. 4G�&�	����=��#$#�E>�!�G�4�([5:��[����>5:�E=��#$#�E����q�4_D�5�E�         [
_

DH#�Q�  0.025  4
�)�H#  ;4[5:=��A# 
�
K
4  g  ��	�4FG�"&n�  1-2  �	##	#	��  "#:�[����>�K

;4'�$>H!�=�4FG���	4A�E[&
'���G�4�(
1. 

'D	�;4#$#�E

   1  ml  0.025  N  Na2S2O3  =  1  mg/l  DO  (I44FG��H�
EK��  200  ml)
2. BOD5   (�� !
[�K��	�AH��J F
;%#	4>��E))

    BOD5   (mg/l)   =   (D1-D2)
_5E>�!                  D1  =  �K�

'D	�;4#$#�EI4�H4"�'

D2  =  �K�

'D	�;4#$#�EI4�H4>�!  5

III  1�����  (COD: Chemical  Oxygen  Demand)  ��0�
��  Closed  Reflux  Method

��� !
�� 
"#$
%&'�()
1.  A#
5EK
E=#�E  (Digestion  Vessels)   IJ:"':�>�!>G�5:�E?
_�D	#	����4�5  16x100

��.  A� 
   20x150     ��.    >�!��x��'#�E�J4	5>�!�
Q
�
2.  a�>�	F�?#d
�'#K
�
#@�	�4�E��H4  #c'  45-50   ��.  ���@�4�59
5�'H?A#
5"':�  A� 
��

�HF�I=KA#
5"':�
3.  ?#d
�a�>��
�)  (Block  Heater)  A� 
�@:
?  ��?�%�
%(AB@�	>�!  150±2  
�C��D#�D�E=

'��IJ:�@:
?�:
�"4KI;�K�'��
?  2  JH!�_��>�!  150  
�C��D#�D�E=  ;$[�K>G�IA:x�A#
5"':��=�EA�E

4FG�E�����
1. =��#$#�E����q�4_&�H=�D�E�[5_�����=G�A�H?EK
E=#�E  0.1 N:  JH!�4FG�A4H'

K2Cr2O7  (Dc!�
?"A:�>�!  130  
�C��D#�D�E=  �&V4��#�  2  JH!�_��)  ��  4.913  '�H�  #$#�EI44FG�
'#H!4  500  �	##	#	��  ��	�'�5  H2SO4 ��:��:4 167  �	##	#	��  "#$��	�  HgSO4  33.3  '�H�  >	F�IA:
#$#�E"#$&#K
EIA:�Ed4;c��; 
;��5:�E4FG�'#H!4�&V4  1000  �	##	#	��

2.  =��#$#�E'�5DH#Q<��	':  ��	� Ag2SO4 5.5 '�H� #�I4 H2SO4 ��:��:4  1  '	_#'�H�  �HF�
>	F�[�:  1  mc�  2  �H4  IA:  Ag2SO4  #$#�E
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3.  =��#$#�E�Q
�)_�
	4  
	45	����
�):  #$#�E  1.485  '�H�  1,10-Qz"44_>#�4_�_4[a-
�5��  "#$  695  �	##	'�H�  FeSO4.7H2O  I44FG�'#H!4"#$�; 
;���&V4  100  �	##	#	��

4.  =��#$#�E����q�4_&�H=�D�E�[a_5��;49
��#�   0.10 N
#$#�E  Fe(NH4)2(SO4)2.6H2O (FAS)  39.2  '�H�  I44FG�'#H!4  ��	�  H2SO4 ��:��:4   20

�	##	#	�� >	F�IA:�Ed4"#:��; 
;��5:�E4FG�'#H!4;4��?  1  #	��  4G�[&A�������:��:4>�!"4K4
4'H?=��
#$#�E����q�4_&�H=�D�E�[5_�����>%'��HF�>�!IJ:
'��A�������:��:4�
�  FAS

��	�=������>%'J4	5��������>�! 1 #�I4A#
5"':��4�5>�!�:
�'�� _5EIJ:4FG�'#H!4">4�H�

EK��4FG�>	F�IA:�Ed4#� "#:���	��Q
�)_�
	4
	45	����
�)  1-2  AE5 "#:�[����>5:�E=��#$#�E  FAS

4
�)�H##	��F�
�=��#$#�E   FAS   =   &�	�����
�   0.1 N   K2Cr2O7   �#.  X   0.10
&�	����  FAS  >�![����>,    �#.

�����B��f4�'  2  &�	�����H�
EK��4FG�"#$=������=G�A�H?��5"':��4�5�K��  g

�3��0+�0B3�0

(C���C�,�3��

D�E�)

F

>�.
�56�

./��0+�,

(>
33
3
.
)

F

>�.
B�
3�3�0�F./B

�1�0>G���
�>.B6��
/�

0+�0B3�0  (>
33
3
.
)

B�
3�3�0

�
�1/3HI�

�

(>
33
3
.
)

F

>�.

�>

(>
33
3
.
)

16x100   �	##	���� 2.5 1.5 3.5 7.5

20x150   �	##	���� 5.0 3.0 7.0 15.0

25x150   �	##	���� 10.0 6.0 14.0 30.

�	
��	����$A)
1.  IJ:&�	����4FG��H�
EK��"#$=�������������� � _5E��	��H�
EK��4FG�#�I4A#
5"':�  

"#:���	�=��#$#�E����q�4_&�H=�D�E�[5_�����=G�A�H?EK
E=#�E  "#:��K
E  g  ��	�=��#$#�E
'�5DH#Q<��	'IA:�'	5JHF4'�5
E@K>�!':4A#
5"':�&<5x�IA:"4K49
5�  "#:�"'�K���5�4[&���9 !
IA:
=��#$#�Ef=�'H45�  (m:�D�_
5���''�K�  500  �'./#.  IA:#5&�	����4FG��H�
EK��#�  "#:���	�4FG�'#H!4
IA:��?��������)
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2.  4G�A#
5"':�I=K#�I4���HF�I=KA#
5"':�  "#:���:��@:
?>�!  150  
�C��D#�D�E=  "#:��:�
�&V4��#�  2  JH!�_��  >	F�IA:�Ed4>�!
%(AB@�	A:
�

3.  �&<5x�A#
5"':�  "#:���	��Q
�)_�
	4
	45	����
�)  1-2  AE5  "#:�[����>5:�E  0.10  N
FAS  ;4'�$>H!�=��&#�!E4�&V44FG���#"5�  (B)

4.  >G�"?#��)5:�E>%'��HF� _5EIJ:4FG�'#H!4">4�H�
EK��"#$>G�'���	����$A)�A� 
4�H�
EK��
4FG�
'���G�4�(

COD  (mg/l) =  [(A-B)xMx8000]/&�	�����H�
EK��  (ml)
_5E>�!  COD  =  �K�  Chemical  Oxygen  Demand

A  =  &�	��(  FAS  >�!IJ:=G�A�H?"?#��)  (�	##	#	��)
B  =  &�	��(  FAS  >�!IJ:=G�A�H?�H�
EK��  (�	##	#	��)
M  =  _�#��)#	��F�
�  FAS

IV. C�,DCK,DC��3�0  (Suspended   solids)   ��0�
��   Gravimetric   method

�
�"�d�"��4#
E  A��Emc�  &�	��(�
�"�d�>�!"��4#
EI44FG�"#$=����m'�
�[5:5:�E
'�$5�b'�
�IE"':�  (Whatman GF/C) ?����HF��
�"�d�&�$�B>4�F���E'�K�  Non-filterable   solid
��� !
�� 
"#$
%&'�()

1. '�$5�b'�
�IE"':�  (Whatman  GF/C)
2. J%5'�
�  (Filtration  Apparatus)
3. ��� !
�5@5
�'�C  (Section  Pump)
4. �@:
?  (Drying  Oven)  ��?�%�
%(AB@�	[5:  103-105  
�C��D#�D�E=
5. �5=D	����
�)  (Desiccator)
6. ��� !
�JH!�#$�
�E5  (Analytical  balance)
7. Aluminium  Foil

�	
�'���	����$A)
1. 
?'�$5�b'�
�IA:"A:�>�!
%(AB@�	  103-105  
�C��D#�D�E=  &�$��(  1  JH!�_��  >	F�

[�:IA:�Ed4I45	=D	����
�)  JH!�A�4FG�A4H'
2. �# 
'&�	����4FG�>�!;$[5:&�	��(�
��$'
4"��4#
EIA:�A��$=�  "�K[�K���4:
E'�K�

2.5  �	##	'�H�/#	��
3. ���'�$5�b#�I4'��E  Dc!��K
��:�'H?��� !
�5@5
�'�C  (Section Pump)
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4. IJ:4FG�'#H!4��5'�$5�b'�
�IA:�&zE'�9 !
IA:�	5"4K4'H?'��E'�
�
5. '�
�4FG��H�
EK��_5E
�CHE"��5@5;�'��� !
�5@5
�'�C
6. IJ:4FG�'#H!4��5#:���
�"�d�>�!�	5
E@K�:��'��E;4A�5
7. &<5��� !
�5@5
�'�CIJ:&�'��?  ��?'�$5�b'�
�I=KI4m:�E  Aluminium  Foil  4G�[&
?

>�!
%(AB@�	  103-105  
�C��D#�D�E=  I4�@:
?  (Drying  Oven)  &�$��(  1  JH!�_��
8. >	F�[�:IA:�Ed4#�  ;4�>K�
%(AB@�	A:
�I4�5D	����
�)  JH!�A�4FG�A4H'>�!�9	!��cF4

'���G�4�(
�
�"�d�"��4#
E  (mg/l)  =  [(B-A)x106]/ &�	��(�H�
EK��4FG�  (ml)
A   =  4FG�A4H''�$5�b'�
�'K
4'���	����$A)  ('�H�)
B   =  4FG�A4H''�$5�b'�
�A#H�'���	����$A)  ('�H�)

V. MLSS   (Mixed   Liquor   Suspended   Solids)   ��0�
��   Gravimetric   Method

'��A�  MLSS ���	
�'��A��A� 
4'��A� SS �9�E�"�KIJ:4FG��$'
4;%#	4>��E) (Mixed
Liquor) ">44FG��H�
EK��

VI.  R�����K�  (TKN: Total   Kjeldahl   Nitrogen)   ��0�
��  Macro W Kjeldahl   Method

��� !
�� 
"#$
%&'�()
1. ��� !
�� 
=G�A�H?'��EK
E=#�E  &�$'
?5:�E Kjeldahl  Flask  �4�5  800  �	##	#	��  ��

Heating  Device  Dc!�=����m>G�IA:4FG�'#H!4  250  �	##	#	��  �5 
5[5:B�EI4��#�  5  4�>�  "#$IA:

%(AB@�	[5:�$A�K��  344-371  
�C��D#�D�E=

2. ��� !
�� 
=G�A�H?>G�'��'#H!4  Dc!�&�$'
?5:�E  Kjeidahl  Flask  ��'�$�&�$�:��?4  "#$
Condenser  I4"4�5	!�

3. ?	����  �4�5  25  �	##	#	��
4FG�E�����

1. 4FG�'#H!4>�!&��C;�'"
�_��4�E
2. Digestion  Reagent  #$#�E  K2SO4  134  '�H�  I44FG�'#H!4  650  �	##	#	��  "#$'�5DH#

Q<��	'��:��:4  200  �	##	#	��  ��	�9�:
�'H?�4=��#$#�E
3. Sodium  Hydroxide � Sodium  Thiosulfate  Reagent  #$#�E  NaOH  '�H�  "#$

Na2S2O3.5H2O  I44FG�'#H!4>G�IA:�; 
;���&V4  1  #	��
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4. =��#$#�E
	45	����
�)I4'�5?
�	�  (Indicating  Boric  Acid)  #$#�E  H3BO3  20  '�H�
I44FG�'#H!4  ��	�=��#$#�E
	45	����
�)f=�  10  �	##	#	��  (����E�_5E��	���>
	#��5  200
�	##	'�H�  I4  100  �	##	#	��  �
�  95  %  #$#�E��>
	##�4?#@  100  �	##	'�H�  I4  50  �	##	#	��
�
�  95  %  �
>
	#"
#'
a
##)  ���=��#$#�E>HF�=
���:�5:�E'H4  ����E�IJ:"�K#$�5 
4)

5. =��#$#�E����q�4'�5DH#Q<��	'  0.02  4
�)�H#  _5E'���; 
;��  200  �	##	#	��  �
�
0.1  4
�)�H#  �
�=��#$#�E����q�4'�5DH#Q<��	';4[5:&�	����  1  #	��  5:�E4FG�'#H!4  &�H?����
q�4IA:[5:������:��:4  0.02  4
�)�H#   Dc!�&�	����  1  �	##	#	���>K�'H?  280  [�_��'�H��K
#	��
�	
�'���	����$A)

1. I=K4FG��H�
EK��  300  �	##	#	��  #�I4��5  Kjeldahl  �4�5  800  �	##	#	��  ��	� Borate
Buffer  50  �	##	#	��  "#$��	���d5"':�  2-3  ��d5  >G�'��&�H?  pH  IA:�>K�'H?  9.5  5:�E  NaOH
������:��:4  6.00  4
�)�H# ;�'4HF4����E�"?#��)_5EIJ:&�	����  300  �	##	#	��  �JK4'H4  (m:�;G�
�&V4IA:>G�'���; 
;���H�
EK��4FG�>�!IJ:5:�E4FG�'#H!4;4[5:&�	����  300  �	##	#	��  >G�IA:=$�>	4;4
pH  �&V4  7.0)

2.  �K
E  g  ��	�  Digestion   Reagent   50  �	##	#	��  #�I4"�K#$��5
3.  f=�IA:��:�'H45�"#:�  4G���5[&���I4��� !
�� 
=G�A�H?'��EK
E=#�E  Dc!�
E@KI4�@:��H4

�:�;4'�$>H!��'	5��H4�
�  SO3 IA:�:��K
;4[5:=��#$#�EI= (A� 
��=�Q��D�5 g) �:��K

�'�&V4��#�
30 4�>� >	F�IA:�Ed4

4.  4G�����	�4FG�'#H!4  300  �	##	#	��
5. �
�E���5"#$�K
E  g  �	4  Sodium Hydroxide�Sodium Thiosulfate Reagent 50

�	##	#	�� #�[&���f4H��
���5>�!IJ:I4'��EK
E=#�E (A:����EK�=��#$#�E�9��$;$�'	5�����:
4
�cF4"#$"
�_��4�E;$Q%n�

'��;�'=��#$#�E)

6. �K
��5��:�'H?��� !
�� 
=G�A�H?>G�'��'#H!4 g "#:��'d?=K�4f=�

'��  200  �	##	#	��
B�EI�:f	��
�=��#$#�E
	45	����
�)I4'�5?
�	�  50  �	##	#	��

7. 4G�=K�4>�!�'d?[5:[&[����>5:�E=��#$#�E����q�4'�5DH#Q<��	'  0.02  4
�)�H#  ;4
'�$>H!�
	45	����
�)�&#�!E4�&V4=��K��
K
4

8. "?#��)  IA:>G�"?#��)_5EIJ:4FG�'#H!4  "#$fK�4�HF4�
4>%'
EK���A� 
4�H�
EK��

'���G�4�(
mg/l     TKN  =  [A-Bx280]/ml  sample
_5E>�!               A   =   �	##	#	���
�'�5DH#Q<��	'I4'��[����>�H�
EK��
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             B  =   �	##	#	���
�'�5DH#Q<��	'I4'��[����>"?#��)

VII.  ��
�
��
����G��.
R  (Nitrate)  ��0�
��D���>�0>
��/�*/X�

��� !
�� 
"#$
%&'�()
1. ��5H'JH!4�
#H�4)
2.  =�&�_��_Q_��	��
�)>�!  543  4�_4����

4FG�E�����
1. 4FG�&��C;�'[4���> :  IJ:4FG�'#H!4>�!fK�4'��'G�;H5
	

4�9 !
����E�4FG�E�����>%'J4	5

              2. ��d5"�5���E���# 
?�
&�&
�):  4G���d5 Cd  �4�5��=  40  mc�  60  4FG�A4H'  25  '�H�
��#:��5:�E  6 N  HCl  "#:�#:��5:�E4FG�  "JK��d5  Cd  I4=��#$#�E  2%  CuSO4  100  �	##	#	��
A�%4[&��  5  4�>�  A� 
;4'�K�=�Qn�;$A�E[&  �	4=��#$#�E  CuSO4  

'"#:���	�=��#$#�E
CuSO4  IA�K>G��A� 
4�5	�;4'�$>H!��'	5�$'
4=�4FG���#�cF4  #:����d5  Cd  >�!��?  Cu  5:�E4FG��H�

EK��4:
E  10  ��HF�  �9 !
'G�;H5�$'
4  Cu
              3. 4FG�E�����>G�IA:�'	5=�:  ����E��A� 
4[4[��>)
              4. =��#$#�E"
�_��4�E��#
[�5)�
�5�>��
: #$#�E  NH4Cl  13  '�H�  "#$[5_D�5�E��

	
#�4[5
$��4�����
$D	���  1.7  '�H�  I44FG�'#H!4  900  �	##	#	��  &�H?9��
J�&V4  8.5  5:�E  NH4OH
��:��:4  "#:��; 
;���&V4  1  #	��

5. =��#$#�E"
�_��4�E��#
[�5)  
�5�>��
  �; 
;��: 4G�=��#$#�E  NH4Cl�EDTA  300
�	##	#	��  ��	�4FG�'#H!4;4��?  500  �	##	#	��

6. '�5[a_5��#
�	�  HCl,  6N
              7. =��#$#�E�
&�&
�)DH#�Q�  2%:  #$#�E  CuSO4.5H2O  20  '�H�  I44FG�'#H!4  500
�	##	#	��   "#:��; 
;���&V4  1  #	��
              8. =��#$#�E=�d
'[4���>:  4G�  KNO3  [&
?"A:�>�!  105  
�C��D#�D�E=  �&V4��#�  24
JH!�_��  "#:�JH!���  721.8  �	##	'�H�  #$#�EI44FG�'#H!4"#:���	�4FG�'#H!4;4��?  1  #	��  �'d?�H'b�
_5E��	�  2  �	##	#	��  CHCl3  (�#
_�Q
�)�)  4FG�  1  #	��  (1.00  �#. =  100  [�_��'�H� NO3

- -N)
=��#$#�E4�F
E@K�H���''�K�  6  �5 
4
              9. =��#$#�E����q�4[4���>:  4G�=��#$#�E=�d
'[4���>  10  �	##	#	��  ���; 
;��
�&V4  500  �	##	#	��  (1.00  �#. =  100  [�_��'�H� NO3

- -N)
�	
��	����$A)
              1.  '������E���5H'JH!4�
#H�4)
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                   I=KIE"':����':4�
��
#H�4)  ��	�4FG�'#H!4;4��d�  �>��d5  Cu-Cd  IA:[5:����=@�  18.5
�D4�	���� �H'b��$5H?4FG�IA:=@�'�K�  ��d5  Cu-Cd  �9 !
&n
�'H4'���'	5Q
�
�'�C  #:���
#H�4)5:�E
=��#$#�E  NH4Cl-EDTA  �; 
;��  200  �	##	#	�� 4G�=��#$#�E  100  �	##	#	��>�!&�$'
?5:�E  25
�	##	#	���
�=��#$#�E����q�4[4���>"#$  NH4Cl-EDTA  �	##	#	��  ��'�
�fK�4�
#H�4)I4

H�����d�  7-10  �	##	#	��/4�>�
             2.  '������E��H�
EK��4FG�'K
4'��>5#
�

• '��'G�;H5�����%K4  m:��H�
EK��4FG��������%K4A� 
=��"��4#
EIA:4G�[&'�
�fK�4
'�$5�b'�
�IE"':�'K
4

• '��&�H?9��
J  m:�9��
J=@�'�K�  9  &�H?IA:
E@K�$A�K��  7-9  5:�E  HCl  A� 
  NaOH
�; 
;��

• '��'G�;H5[��H4"#$4FG��H4  4G��H�
EK��4FG�>�!'�
�"#:���  100  �	##	#	��  "#$&�H?9�
�
JIA:�>K�'H?  2  _5EIJ:  HCl  ��:��:4  "#:�='H5[��H4

'_5EIJ:�a'�D4

             3.  '���	����$A)
                       4G��H�
EK��4FG���  25  �	##	#	��  A� 
4:
E'�K�"#$�; 
;��IA:�&V4  25  �	##	#	��  ��	�
=��#$#�E  NH4Cl-EDTA  75  �	##	#	��  f=�IA:��:�'H4�>=��#$#�Ef=�4�F#�I4�
#H�4) "#:��'d?
4FG�>�!fK�4�
#H�4)I4
H���  7-10  �#./4�>�  �>4FG�>�![5:  25  �	##	#	��"�'>	F�[&  "#:��'d?�H�
EK��4FG�>�!
'�
�fK�4�
#H�4)  50  �	##	#	��  
EK��HF��H�
EK��4FG�>	F�[�:�'	4  15  4�>�  'K
4>�!;$4G�����	�4FG�E�����
>G�IA:�'	5=�  [�K;G��&V4�:
�#:���
#H�4)�$A�K���H�
EK���K
�H�
EK��  m:�;$>G�'���	����$A)�H�
EK��
IA�KA#H�;�'>	F��
#H�4)[�:4�4A#�EJH!�_��IA:�>  NH4Cl-EDTA  �; 
;��  50  �#.  [&I4�
#H�4)
'K
4'��>5#
�"#$IA:�'d?�
#H�4)[�:I4=��#$#�E  NH4Cl-EDTA  �=�
  "#$[�K>	F�IA:"A:�
             4.  '��>G�IA:�'	5=�

�H�
EK��4FG�>�!fK�4�
#H�4)"#:�  50  �	##	#	��  ����	�4FG�E�����>G�IA:�'	5=�  2  �	##	#	��  f=�
IA:��:�'H4�HF�>	F�[�:  ;$�'	5=�J�9@;4mc�=�?�4�Ed4  A#H�;�'4HF4  10  4�>�  ([�K�'	4  2  JH!�_��)  �H5�K�
'��5@5'# 4"=�>�!  543  4�_4����  IJ:4FG�'#H!4>G�"?#��)

m:�������:��:4�
�  NO3
- -N =@��'	4  1  �'./#.  4G�4FG��H�
EK��>�!fK�4�
#H�4)"#:�>�!�A# 
��

�; 
;��  "#:�;c�4G�[&>G�IA:�'	5=�
�'
             5.  '������E�'��Q����q�4
             IA:����E�=��#$#�E����q�4[4���>�$A�K��  0.05-1.0  �'.  NO3

- -N  �; 
;��=��#$#�E
����q�4[4���>�HF�"�K  0.5,  1.0,  2.0,  3.0  "#$  5.0  �#.  5:�E4FG�'#H!4;4[5:&�	�����&V4  100
�#.  I4��5�H5&�	����  4G�=��#$#�E����q�4  25  �#.  ��	�=��#$#�E  NH4Cl-EDTA  75  �#.
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f=�IA:��:�'H4  �>fK�4�
#H�4)"#:��	����$A)�A� 
4�H�
EK��4FG�  "#:�4G�"�K#$������:��:4�
�=��
#$#�E����q�4[4���>'H?=��#$#�E[4���>����q�4>�!fK�4�
#H�4)"#:�>�!������:��:4�>K�'H4
�9 !
���;&�$=	>
	B�9�
��
#H�4)  m:�[5:&�$=	>
	B�9�!G�'�K�  75%  IA:4G���d5  Cd  

';�'
�
#H�4)"#:�[&��?  Cu  IA�K
'���G�4�(

A#H�;�'4G��H�
EK��4FG�[&�H5  %  '��E
�IA:"=�fK�4  A� 
�K�'��5@5'# 4"=�"#:�IA:
K�4
&�	��(�
�[4���>>�!��;�''��'�
�fK�4�
#H�4);�''��Q����q�4

m:�IJ:�H�
EK��4FG�4:
E'�K�  25  �#.  IA:IJ:=�'��5H��K
[&4�F  � 


NO2
- -N+NO3-N   �'./#.   =    A x 25

              &�	����4FG��H�
EK��, �#.
�� !
:

A  =  ������:��:4�
�  NO3
- - N  ;�''��Q����q�4

m:��:
�'��>��?&�	��([4���>�>K�4HF4
(NO3

- - N)  �'./#.  =  (NO2-N + NO3-N)-(NO2-N)

VIII. Total   Phosphorus   ��0�
��   Persulfate   Digestion/Vanadomolybdophosphoric  Acid

��� !
�� 

1. Hot   Plate

4FG�E�����
1. =��#$#�EQz4
#)Q>�#�4
	45	����
�)
2. =��#$#�E'�5DH#Q<��	'  ��	� H2SO4 ��:��:4 300 �	##	#	�� #�I44FG�'#H!4 600 �	##	#	��

"#:���	�4FG�'#H!4;4[5:&�	���� 1 #	��
3. =��#$#�E_&�H=�D�E��&
�)DH#�Q� (K2S2O8) A� 
 "
�_��4�E��&
�)DH#�Q� (NH4)

2S2O8)
4.  =��#$#�E_D�5�E�[a5�
'[D5)  1  4
�)�H#

�	
�'���	����$A)
1.  4G�4FG��H�
EK����  50  �	##	#	��
2. ��	�  K2S2O8   0.5  '�H�  A� 
  ((NH4)2S2O8)  0.4  '�H�  ��	�'�5DH#Q<��	'  1  �	##	#	��
3. �:�IA:�K
E  g  �5 
5;4[5:&�	�����>K�'H?  10  �	##	#	��
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4. �HF�IA:�Ed4"#:�&�H?&�	����IA:[5:�>K�'H?  50  �	##	#	���>K��5	�
5. >G�'��&�H?9��
JIA:[5:�>K�'H?  7.0 ± 2
6. 4G�[&A�Q
=�Q�_5E�	
�  Colourimetric  Method  (Vanadomolybdophosphoric   Acid)

IX.  Phosphate   Phosphorus   ��0�
��   Vanadomolybdophosphoric   Acid

��� !
�� 
"#$
%&'�()
1. Spectrophotometer
2.  ��� !
�"':�>�!#:��5:�E'�5 HCl

4FG�E�����
1. Qz4
#)Q>�#�4
	45	����
�)
2. =��#$#�E'�5  HCl   1+1   
�;IJ:   H2SO4,  HClO4,  HNO3  ">4  HCl [5:
3. =��#$#�E  Vanadate-Molybdate

=��#$#�E  A  #$#�E  Ammonium  Molybdate  (NH4)6Mo7O24.4H2O  ;G�4�4
2.5  '�H�  I44FG�'#H!4  300  �	##	#	��

=��#$#�E  B  #$#�E  Ammonium  Metavanadate  (NH4VO3)  ;G�4�4  1.25
'�H�  _5E�:�IA:�5 
5I44FG�'#H!4  300  �	##	#	��  >	F�IA:�Ed4  "#:���	�'�5�'# 
��:��:4  330  �	##	#	��
>	F�IA:�Ed4"#:�4G�=��#$#�E  A  f=�'H?=��#$#�E  B  "#:�&�H?&�	�����&V4  1  #	��

4. =��#$#�E   Stock   Phosphate
#$#�E  Anhydrous  KH2PO4  219.5  �	##	'�H�  I44FG�'#H!4"#:��; 
;���&V4  1000

#	��  =��#$#�E4�F  1.0  �	##	#	��  �>K�'H?  50.0  µgPO4-P
�	
��	����$A)

1. IJ:�4�54FG��H�
EK��  35  �	##	#	��  A� 
4:
E'�K�4�FI=KI4��5����4�5  50  �	##	#	��
2. ��	�=��#$#�E  Vanadate-Molybdate  10  �	##	#	��  "#:��; 
;��'H?4FG�'#H!4  ;4[5:

&�	����  50  �	##	#	��  ����E�"?#��)5:�E4FG�'#H!4  35  �	##	#	��  "#$>G��JK4�5�E�'H4
3. >	F�[�:  10  4�>�  A� 
4�4'�K�;$[5:=��A# 
��'	5�cF4  �H5������:��:4�
�=��#$#�E_5E

IJ:  Spectrophotometer >�! 400-490  4�_4����   _5E�&��E?�>�E?'H?"?#��)4FG�'#H!4
4. ����E�'��Q����q�4_5EIJ:=��#$#�E����q�4Q
=�Q�

'���G�4�(
       (mg P/l)  =        mg   P   (in  50  final  volume)x1000
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ml   sample
X. ��
�
��
����1/3�H.  (Sulfate)   ��0�
��   Turbidimetric   Method

4	E�IJ:�	
� Turbidimetric �9��$�&V4�	
�>�!�K�E"#$=$5�'��5��d�=����mA�DH#�Q�&�	��(
�!G�  g  [5:5�  (�H5DH#�Q�I4JK��  1-40  �	##	'�H��K
#	��)  m:�DH#�Q���&�	��(=@��	����$A)[5:_5E'��
�; 
;���H�
EK��4FG�
��� !
�� 
"#$
%&'�()

1.��� !
�'�4=��#$#�E"??"�K�A#d' (Magnetic Stirrer) ">K�'�4=��#$#�E"??"�K�A#d'
(Magnetic  Bar)

2. ��� !
�  Spectrophotometer  >�!  420  4�_4����
3. 4��	'�;H?��#�
4. J:
4���>�!������;%  0.2-0.3  �	##	����

4FG�E�����
1.  ����E�  Conditioning  reagent  _5E'��f=�'#��D
�
#  50  �	##	#	��  'H?=��#$#�E>�!

&�$'
?5:�E  '�5�'# 
��:��:4  30 �	##	#	�� 4FG�'#H!4 300 �	##	#	��  95% �

	#"
#'
a
##)  100
�	##	#	��  "#$_D�5�E��#
[�5)  75  '�H�

2. BaCl2  Crystal  23-30  mesh
3. ����E�=��#$#�E����q�4DH#�Q�  _5E'��#$#�E  Na2SO4  (Anhydrous)  147.9

�	##	'�H�I44FG�'#H!4;4[5:&�	����  100  �	##	'�H�  A� 
_5E'��4G�'�5'G��$mH4  0.02  4
�)�H#  ��
10.41  �	##	#	��  ��	�4FG�'#H!4;4[5:&�	����  100  �	##	#	��  (1  �	##	#	��  =  100  [�_��'�H�DH#
�Q�)
�	
��	����$A)

1. Formation  of  BaSO4

��	��H�
EK��  100  �	##	#��  I=K��5�@&'��E�4�5  250  �	##	#	��  f=�IA:��:�'H4
_5EIJ:��� !
�'�4=��"�K�A#d'"#$">K��A#d'�4J:�  g  �K
E  g  ��	�  BaCl2 Crystal 1 J:
4  ;H?��#�
9
[5:  1  4�>�  IA:AE%5�4>H4>�

2. Measurement  of  BaSO4  Turbidity
�>=��#$#�E;�'�:
  1  #�I4  Absorption  Cell  �
�  Spectrophotometer  �H5�K�

�����%K4>%'  g  30  �	4�>�  �&V4��#�  4  4�>�  "#$;$
E@K�H�mc�  10  4�>�  IA:�
��K�>�!��'>�!=%5>�!
K�4
[5:I4  4  4�>�

3. Preparation  of  Calibration  Curve
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����E�=��#$#�E����q�4DH#�Q�>�!��������:��:4  0, 5, 10, 15, 20, 25, 30, 35,
40  �	##	'�H��K
#	��  _5E'��&<�&�  0, 5, 10, 15, 20, 25, 30, 35, 40  �	##	#	��  �
�=��#$#�E����
q�4DH#�Q�  ��	�4FG�'#H!4;4[5:&�	����  100  �	##	#	��"#$>G�>%'�HF4�
4���'������E��H�
EK��

XI.  ��
�.
�0>2]3
�R
�0�B6��
/���
0E�>B�

'K
4'��E:
�=��:
�>G�IA:;%#	4>��E)>�!;$Cc'b�Ec5�	5
E@K'H?=[#5)  Dc!����E'�K�  '����c�
(Fixing)  _5E���	
�>G�� 
  AE5=��"��4#
E�
�;%#	4>��E)  1  AE5?4=[#5)>�!#:��=$
�5  ([�K[5:
fK�4��� !
���EK�)  >G�IA:�&V4Q<#)�?��  g  &#K
EIA:"A:�I4
�'�C  ([�K[5:fK�4�&#�[Q)  "#:�4G�[&
E:
�=�

XI.I  ��
0E�>B�D�
>  (Gram   Staining)

4FG�E�����
1. ��	=�H#[�_
�#d�
2. =��#$#�E[
_
5�4
3. D�Q��4	4
4. "
#'
a
#)  95  �&
�)�Dd4�)
�	
�'��E:
�=�"'��

1. �'#�!E  (Smear)  �J F
>�!�:
�'��E:
�?4=[#5)>�!#:��=$
�5>	F�IA:"A:�I4
�'�C
(A��E�A�%'��>5#
�4�F[�K[5:��c�  (fix)  _5EfK�4�&#�[Q)

2. AE5=���	=�H#[�_
�#d�?4�J F
>�!�'#�!E&�$��(  1-2  4�>�  #:��=�

'5:�E4FG�"#:�
AE5=��#$#�E[
_
5�4  �9 !
IA:��	=�H#[�_
�#d��	5"4K44�4  1  4�>�

3. #:��=�5:�E"
#'
a
#)  95  �&
�)�Dd4�)  ;4'�$>H!�[�K��=�#$#�E

'��;c�#:��
5:�E4FG�  mc��
44�F"?�>����E"'��?�';$EH����	5=��K���
���	=�H#[�_
�#d�  "�K"?�>����E"'��#?
;$[�K��=�  �9��$=�m@'#:
�

'A�5

4. �&V4�HF4=%5>:�E  AE5=�D�Q��4	4?4�J F
>�!�'#�!E4�4  15-30  �	4�>�  #:��5:�E4FG�
DH?IA:"A:�"#:����;5:�E'#:
�;%#>��C4)"??  Phase   Contrast >�!��'G�#H��E�E=@�=%5mc�  1000  �>K�
?H'����"'��?�'EH����	5=��K���
���	=�H#[�_
�#d�  ?H'����"'��#?�	5=�"5��
�D�Q��4	4
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XI.II  ��
0E�>B�D��  Neisser

�56�0���>�

B�
3�3�0  A

1.  ��>
	##�4?#@                                           0.1    '�H�
2. �
>
�4
##)  95  �&
�)�Dd4�)                                      5     �	##	#	��
3. 
$D	�	'�
D	�  '#�D�

#)                                         5     �	##	#	��
4. 4FG�'#H!4                                                         100.0    �	##	#	��

B�
3�3�0  B

1. ��	=�H#  [�_
�#d�  (10%  w/v  in  95%  ethanol)    3.3    �	##	#	��
2. �
>
�4
##)  95  �&
�)�Dd4�)                                 6.7      �	##	#	��
3. 4FG�'#H!4                                                           100.0     �	##	#	��
=��#$#�E  (1)   
f=�=��#$#�E  A  "#$  B  Dc!�4G�  2  =K�4_5E&�	�����
�  A  'H?  1  =K�4_5E&�	����

�
�  B
=��#$#�E  (2)
1.  ?	=���)�  ?���4)  C18H18N8  (1%  w/v  aqueous)  33.3   �	##	#	��
2. 4FG�'#H!4  66.7  �	##	#	��

�	
�'��E:
�  Neisser
  1. �'#�!E  (Smear)  �J F
>�!�:
�'��E:
�?4=[#5)>�!#:��=$
�5>	F�IA:"A:�I4
�'�C

([�K�:
���c�  (fix)  _5EfK�4�&#�[Q)
 2. AE5=��#$#�E  (1)  ?4�J F
>�!�'#�!E&�$��(  30  �	4�>�  #:��=�

'5:�E4FG�"#:�

AE5=��#$#�E  (2)  "#:�#:��

'5:�E4FG�  &#K
EIA:"A:�"#:����;5:�E'#:
�;%#>��C4)"??  Phase
Contrast  'G�#H��E�E  1000  �>K�

XII. �/*��F

>�.
.����  (Sludge  Volume  Index: SVI)

SVI  A��Emc�  5HJ4�&�	�����$'
4  (�� !
�HF�>	F�[�:IA:�'�$'
4�&V4��#�  30  4�>�)  �K
4FG�
A4H'"A:��
��$'
4  1  '�H�  ��A4K�E�&V4  �	##	#	���K
'�H�
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��� !
�� 
"#$
%&'�()
1. '�$?
'���  �4�5  1  #	��
2. ��� !
�� 
A��
�"�d�"��4#
E

�	
��	����$A)
1. 4G��H�
EK��4FG�;�'mH���	�
�'�CI=K'�$?
'���  IA:[5:&�	����  1  #	��
2. �HF�>	F�[�:IA:�'�$'
4�&V4��#�  30  4�>�
3. ?H4>c'&�	�����
��$'
4>�!�'':4B�J4$  ��A4K�E�&V4  �	##	#	���K
#	��
4. 

'���G�4�(
SVI  (ml/g) =    SV30 (ml/l) x1000
                           MLSS (mg/l)

�� !

SV30  =  �K�&�	�����$'
4;%#	4>��E)I4'�$?
'����4�5  1  #	��  A#H�;�'�HF�>	F�[�:  30

4�>�  A4K�E  �	##	#	���K
#	��
MLSS  =  &�	��(4FG�A4H'"A:��
��$'
4>�!4G����H5�K�  SV30  A4K�E  �	##	'�H��K
#	��
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�����B��f4�'  3  "=5��%(B�94FG�  (  ;%5�K��  g  �
�_����44FG�E���:4"#$_����4
�A��
                          >$�#I4���;H�A�H5=��#�  (��HF�>�!  1)

�
,,�� 2]���K�./��0+�, BOD5

>�./3.

(NF)

BOD5

>�./3.

(F)

COD

>�./3.

(NF)

COD

>�./3.

(F)

SS

>�./3.

TKN

>�./3.

NO3-N

>�./3.

TN

>�./3.

TP

>�./3.

SO4
2-

>�./3.

A Influent
Effluent
%  Removal

1350
400
70

975
105
89

12600
6750
46

4320
1620
63

1580
227
86

787
326
59

121
38
68

908
364
60

27
12
54

7293
2951
60

B Influent
Effluent
%  Removal

2588
362
86

1375
200
85

5400
900
83

3520
540
85

490
60
88

335
177
47

418
181
57

753
358
52

17
3
80

6147
2272
63

C Influent
Effluent
%  Removal

2324
420
82

1379
200
85

12240
5400
56

3600
2160
40

562
109
81

195
75
62

136
67
50

331
143
57

22
4
81

3587
1282
64

D Influent
Effluent
%  Removal

1992
118
94

967
52
95

15120
7200
52

5760
2160
63

912
204
78

337
28
92

117
89
24

454
117
74

17
5
70

4072
1246
69

E Influent
Effluent
%  Removal

2350
201
91

1715
103
94

13320
7020
47

6120
2546
42

330
150
55

852
293
66

19
10
50

871
303
65

46
11
76

827
571
31

F Influent
Effluent
%  Removal

2500
434
83

595
115
81

12600
7290
42

3240
1440
56

669
187
72

478
63
87

14
1
90

492
64
87

49
16
68

7283
1771
76

G Influent
Effluent
%  Removal

2000
240
88

1300
125
90

12240
4320
65

4000
2120
47

242
125
48

101
19
81

136
67
51

103
20
81

37
22
41

939
272
71

H Influent
Effluent
%  Removal

2100
420
80

1025
195
81

8856
1188
87

3456
828
76

3330
110
97

680
36
95

17
4
75

697
40
94

6
3
55

-

I Influent
Effluent
%  Removal

2517
370
85

963
153
84

7548
1059
86

4828
534
89

1280
60
95

294
62
79

21
10
53

315
72
77

5
2
60

-
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J Influent
Effluent
%  Removal

2033
190
91

1605
133
92

5040
1080
79

3800
540
86

1840
70
96

504
36
93

28
14
51

532
50
91

8
3
66

-

�����B��f4�'  3  "=5��%(B�94FG�  (  ;%5�K��  g  �
�_����44FG�E���:4"#$_����4
�A��
                          >$�#I4���;H�A�H5=��#�  (��HF�>�!  1)  (�K
)

�
,,�� 2]���K�./��0+�, BOD5

>�./3.

(NF)

BOD5

>�./3.

(F)

COD

>�./3.

(NF)

COD

>�./3.

(F)

SS

>�./3.

TKN

>�./3.

NO3-N

>�./3.

TN

>�./3.

TP

>�./3.

SO4
2-

>�./3.

K Influent
Effluent
%  Removal

1450
135
91

500
100
80

7920
2160
73

4320
630
85

88
95
89

504
48
90

51
16
69

555
64
88

2
1
29

-

L Influent
Effluent
%  Removal

775
89
89

425
38
91

5076
738
85

3636
378
90

747
153
80

81
48
41

27
13
52

108
61
43

23
8
67

-

M Influent
Effluent
%  Removal

1533
278
82

925
30
97

4320
1440
67

2160
1080
50

680
110
84

489
235
52

3
1
62

492
236
52

5
3
43

-

N Influent
Effluent
%  Removal

650
115
82

250
23
91

5760
1800
69

2880
1440
50

245
165
33

235
109
54

0.4
0.3
14

235
109
54

3.4
3.1
8

-

O Influent
Effluent
%  Removal

1242
66
95

375
32
91

7940
2340
71

4680
1080
77

660
180
73

181
97
46

19
8
58

200
105
48

29
21
18

-

P Influent
Effluent
%  Removal

650
79
88

250
35
86

10260
2160
79

6840
1980
71

4110
185
95

256
30
88

34.6
12.6
63

290.6
42.6
85

5
2.5
50

-

Q Influent
Effluent
%  Removal

733
112
85

675
83
88

4788
875
82

2988
659
78

400
120
70

538
148
72

91
22
75

628
170
73

3
2
20

-

A��E�A�%:  =Hp#H'b() NF   � 
   �	����$A)"??>HF�A�5
F       � 
   �	����$A)"??#$#�E4FG�
TN    � 
   [4_���;4>HF�A�5



105

�����B��f4�'  4  �%(B�94FG�  (  ;%5�K��  g  �
�_����44FG�E���:4"#$_����4
�A��>$�#
                         I4���;H�A�H5=��#�  (��HF�>�!  2)

�
,,�� 2]���K�./��0+�, BOD

>�./3.

(NF)

BOD

>�./3.

(F)

COD

>�./3.

(NF)

COD

>�./3.

(F)

SS

>�./3.

TKN

>�./3.

NO3-N

>�./3.

TN

>�./3.

TP

>�./3.

SO4
2-

>�./3.

A Influent
Effluent
%  Removal

3240
393
88

2050
128
94

11866
900
92

8625
540
94

3460
2260
35

861
546
36

11
3
69

872
552
37

20
9
55

4250
2336
45

B Influent
Effluent
%  Removal

3750
455
88

2043
230
89

5400
900
83

4524
567
87

900
110
88

909
567
38

79
33
58

988
600
95

3
2
32

5097
4172
18

C Influent
Effluent
%  Removal

2592
421
84

1550
130
92

5960
2340
61

3080
900
71

540
200
63

381
154
60

132
66
50

513
220
57

4
2
48

3581
1395
61

D Influent
Effluent
%  Removal

2750
440
84

1050
200
81

8120
4860
40

5220
270
95

1660
500
70

805
538
33

130
44
66

935
582
38

3
2
32

4178
1374
67

E Influent
Effluent
%  Removal

2160
440
80

2050
245
88

14400
4320
70

4320
2160
50

1510
470
266

476
266
44

18
4
77

494
270
45

57
28
51

1330
697
48

F Influent
Effluent
%  Removal

3400
560
84

2100
390
81

8640
3960
54

5040
1440
71

780
340
56

997
129
87

91
49
47

1088
178
84

8
3
59

2040
819
60

G Influent
Effluent
%  Removal

3800
470
88

2150
175
92

11520
1800
84

7200
720
90

820
410
50

972
440
55

30
16
48

103
20
81

74
41
45

4835
1315
73

H Influent
Effluent
%  Removal

2750
330
88

1400
85
94

5320
2160
59

3440
560
84

1560
160
90

395
112
72

9
6
34

404
118
71

36
17
53

-

I Influent
Effluent

1100
100

900
40

5760
2500

1800
540

520
40

165
87

26
12

191
99

3
1

-
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%  Removal 91 96 57 70 92 47 53 48 62

J Influent
Effluent
%  Removal

749
260
65

400
30
93

2880
1620
44

1080
540
50

660
80
88

176
48
73

85
23
73

261
71
73

12
7
46

-

K Influent
Effluent
%  Removal

3300
220
93

1800
50
97

10080
5760
43

4680
1080
77

1050
47
96

137
70
49

63
26
60

200
96
52

0.5
0.2
52

-

�����B��f4�'  4  �%(B�94FG�  (  ;%5�K��  g  �
�_����44FG�E���:4"#$_����4
�A��>$�#
                          I4���;H�A�H5=��#�  (��HF�>�!  2)  (�K
)

�
,,�� 2]���K�./��0+�, BOD

>�./3.

(NF)

BOD

>�./3.

(F)

COD

>�./3.

(NF)

COD

>�./3.

(F)

SS

>�./3.

TKN

>�./3.

NO3-N

>�./3.

TN

>�./3.

TP

>�./3.

SO4
2-

>�./3.

L Influent
Effluent
%  Removal

1200
105
91

250
50
80

7560
3780
50

1440
900
38

350
130
63

67
59
12

40
18
55

107
77
28

21
12
46

-

M Influent
Effluent
%  Removal

1500
290
81

1100
60
95

7200
4320
40

2880
1080
63

2050
220
89

252
45
82

83
31
63

335
76
77

33
9
72

-

N Influent
Effluent
%  Removal

1200
180
85

700
110
84

6480
3960
39

2880
1800
38

260
180
31

266
168
37

45
19
58

311
187
40

28
19
30

-

O Influent
Effluent
%  Removal

500
80
84

275
40
85

9360
4680
50

2880
1440
50

410
90
78

28
14
50

96
20
79

124
34
73

46
36
20

-

P Influent
Effluent
%  Removal

1650
323
80

1450
120
92

8640
4680
46

3600
1800
50

940
140
85

95
50
47

35
16
55

130
66
49

31
20
35

-

Q Influent
Effluent
%  Removal

650
110
83

375
40
89

2880
1800
38

720
360
50

880
185
79

707
41
94

14
10
30

721
51
93

10
5
50

-

A��E�A�%:  =Hp#H'b() NF   � 
   �	����$A)"??>HF�A�5
F       � 
   �	����$A)"??#$#�E4FG�
TN    � 
   [4_���;4>HF�A�5
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�����B��f4�'  5  �%(B�94FG�>	F�"�K#$;%5�'d?�H�
EK���
�_����44FG�E���:4"#$_����4
�A��
                          >$�#  I4���;H�A�H5=��#�  _5E�H5"??  Onsite   measurement

���>�Fj�
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(�,a��13�1�0B)

���1
�2�3�3�0

(>
33
�
/>.+�3
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�
,,��

2]���K�./��0+�,

�56�R
5, �
/5,R�X  1 �
/5,R�X  2 �
/5,R�X  1 �
/5,R�X  2 �
/5,R�X  1 �
/5,R�X  2

4FG���:�mH���	�
�'�C 4.78 4.60 44.10 28.90 - -
4FG�I4?K
��	�
�'�C 7.60 7.78 35.50 45.80 1.50 0.41

A

4FG�

';�'mH��'�$'
4 7.76 8.00 52.30 40.60 - -
4FG���:�mH���	�
�'�C 5.21 4.72 30.30 31.50 - -
4FG�I4?K
��	�
�'�C 7.53 7.50 37.30 36.00 0.40 0.54

B

4FG�

';�'mH��'�$'
4 6.42 7.17 33.80 34.50 - -
4FG���:�mH���	�
�'�C 1.67 4.70 27.50 32.00 - -
4FG�I4?K
��	�
�'�C 7.35 7.20 35.35 35.10 5.75 5.75

C

4FG�

';�'mH��'�$'
4 7.69 6.97 33.30 34.70 - -

4FG���:�mH���	�
�'�C 4.75 4.51 28.10 31.10 - -
4FG�I4?K
��	�
�'�C 7.37 7.40 34.50 34.70 0.37 0.30

D

4FG�

';�'mH��'�$'
4 7.81 7.46 31.10 31.90 - -
4FG���:�mH���	�
�'�C 5.37 6.04 30.30 31.00 - -
4FG�I4?K
��	�
�'�C 7.90 7.88 30.60 31.60 0.94 0.95

E

4FG�

';�'mH��'�$'
4 7.69 7.85 30.90 31.00 - -
4FG���:�mH���	�
�'�C 4.50 5.19 31.20 31.50 - -
4FG�I4?K
��	�
�'�C 8.00 7.90 36.60 30.60 0.20 1.88

F

4FG�

';�'mH��'�$'
4 5.59 5.69 33.90 34.00 - -
4FG���:�mH���	�
�'�C 7.07 4.77 31.60 31.40 - -G
4FG�I4?K
��	�
�'�C 7.25 7.16 37.53 37.10 0.63 0.61




























