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Abstract - The objective of this research is to study the  

SMA (Specific Methanogenic Activity )  in the anaerobic 

batch  wastewater treatment processes. The COD of the 

combine wastewater from the concentrated  latex factory 

which used sulfuric acid  in a skimming process and   from  

those which used polymer A 704  was about 8,000±1,000  

mg/L. The granular microorganisms from the UASB 

(Upflow Anaerobic Sludge Blanket) sea food factory 

wastewater treatment process were used in the 

experiments. In the first part, the batch experiment was 

done in  a 1 litre serum bottle using sulfuric skimming 

process combine wastewater. The effects of the 

microorganism quantity , the COD and pH of the feed 

wastewater on the performance of the system were 

investigated. From the experimental results, the SMA of 

the system  of  0.11 gCOD/gVSS.d, and  COD removal 

efficiency  of  75.96 % were obtained  at  125 mL 

microorganisms, COD feed wastewater of 4,160 mg/L and 

pH 7. The best results, microorganisms amount and pH, 

from the first part were used in the  second part. The 

wastewater, without dilution, from the sulfuric and 

polymer A 704  skimming process with  the COD of about 

8,800 mg/L and  the  granule from EGSB (Expanded 



Granular Sludge Bed ) were used . The results showed that 

the SMA of the sulfuric skimming process combine 

wastewater system was 0.02 gCOD/gVSS.d,  five times less 

than the system using polymer A 704  skimming process 

wastewater.  

 
Keywords - anaerobic wastewater treatment EGHB,    

Specific Methanogenic Activity (SMA), polymer A 704 

 

1. !��	� 
&��)"�@"�)&V,IWAI� *(���X$##กI� *Y��Z.��$-��%0�* 

%�ก"�[���H,\�ก   %W�EX��X$##กI� *Y��Z.��$+���G��#�WXH,
�/���>*A, ] �#$G�ก)E�^[#$E#%+ �)*#�. �F�,*. (��(I$�$G�
@__`�  #,a[$ก��b���*��b#$#�*��1ก��%,?/���$bA,(��
I� *Y��Z.��$&��)Y"#^[,])+ [%%�กba?,*�%E��%*A#$ก��H0A��$
-��%0�* "�[�W$ba?, Ka[$�X$I�ก��">"�[)ก �G�ก,?/�)��� #�ก��(��
ก�กb#$(bc$ \��)d+��&ef1�,?/�)���(��&ef1�%�+ 2"�$
#�ก��"�[)ก �G�ก#�*��1ก��%,?/���$bA, (����$(IX,Ka[$)&V,
ก��>�,ก��#�*��1ก��%1��กb#$��$+���H,&��)"�@"� "/�
H1A)ก �E��%b��(�A$��1�X�$\�$$�,#�*��1ก��%ก�>0�%0,H,
Y�EH*A)�%#%�(��G�)&V,&ef1�*X#0�%0,H,"�กY�EH,
&eGG�>�,(�� #,�E* ),̂[#$G�ก&eGG�>�,@�A%�ก��b���+^?,"�[ก��
&�Wก��$@&)ก̂#>"�[�"�กY�EH,&��)"�@"�(�A� 

ก��>/�>��,?/�)���G�ก#�*��1ก��%��$(*XกX#,,�?,   H0A
��>>>X#Ia[$(>>@�A#�ก�� Ka[$ก� [,(��,?/�)���#�,)&V,"�[,X�
��$)ก��G@�AกX#)1*�)�^#��A#,(กX0�%0,"�[#�WXHก�A>� )��\�$$�,
)&V,#�X�$%�ก *X#%�Ga$@�A)&��[�,)&V,��>>H0A#�ก�� Ka[$*A#$H0A
+��$$�,%�ก   ��E�+��$$�,"�[H0AY��H,\�$$�, )0X, +��$$�,
@__`�(��+��$$�,G�ก,?/�%�,��)K�%�(,�\,A%"�[)+ [%*���W$ba?,
#�X�$*X#),̂[#$ @�A�X$I�ก��">\��*�$*X#ก���/�), ,ก��H,
�X�,ก��>� 1��G��ก��(��ก��I� *Y��H,\�$$�, ก�X��Ê# 
��E�+��$$�,"�[�W$ba?,(��I�,I�,"/�H1Aก���/�), ,ก���"-."�$
ก��*���)&V,@&#�X�$��ก�/�>�ก ),̂[#$G�ก@%X��%��Fก/�1,�
*A,"�,"�[(,X,#,b#$I� *Y��Z.@�A ��$,�?,Ga$)&V,\#ก��"�[��"�[G�
�aก2�E��%)&V,@&@�AH,ก��H0A+��$$�,"�(",H,�W&(>>b#$
กJ�K0��Y�+"�[��%��FI� *@�AG�กก��>�,ก��>/�>��,?/�)���

Y��H,\�$$�, ),̂[#$G�ก,?/�)���G�ก#�*��1ก��%&��)Y",�?%�EX� 
K�\#�� �W$ [1] 

 ��>> UASB [5] (�� EGSB )&V,��>>>/�>��,?/�)���0, �
@�A#�ก��(>>&l� H0A@�AI���ก�>,?/�)���\�$$�,,?/�%�,&��.% 
#�*��1ก��%#�1��"�)� b,%G�, (��#�*��1ก��%#^[, ] #�ก
%�ก   (*X��$,/�%�H0Aก�>#�*��1ก��%,?/���$bA,,A#�%�ก 
),̂[#$G�ก&ef1�K��)_*G�กก��H0Aก��0��_l�� E H,ก��>�,ก��
G�>��$ &eGG�>�,@�A%�ก���aก2�H0A +#� )%#�.  A704 G�>��$ 

A704 %�E���%>�* + )�2  ��%��FG�>*��,?/���$�ก %@�A#
�X�$�%>W��.(�����)�c� %�bA#��)"��>ก�>��>>"�[�@&"�[H0Aก��
K��_l�� E Ê# ),̂?#��$ �ก %(1A$"�[@�A %�&� %��� [$�ก&�ก 
&� %��)FA� (��&� %��@,\*�)G,*[/�ก�X� , [%ก�X� (��",*X#
&m ก � ��##กK )�0�[,@�A��  "�[�/�E�fÊ#H,,?/�" ?$@%X%�&ef1�ก��
&,)&no#,b#$K��)_*(��%�EX� pH  "�[)&V,ก��$  Ga$)&V,bA#��*X#
ก��>�,ก��I� *กJ�K0��Y�+ )+���@%X)&V,+ 2ก�>G�� ,"���.0, �
��A�$กJ�K%�)", (Methanogen) [4] (*X&ef1�Ê#E��%@%X%�[,HG
H,E���%>�* b#$��$"�[@�A ),̂[#$G�ก��$@%X%�ก���aก2�ก�,#�X�$
G� $G�$ 

��>>(>>@%XH0A#�ก��%�E��%)1%���%H,ก��>/�>��,?/�
)���H,)b*�A#, )+���@%X*A#$H0A+��$$�,H,ก��)� ,��>>
)1%^#,��>>(>>H0A#�ก�� (����$@�AกJ�0%�)",)&V,)0̂?#)+� $
"�(",#�ก�A�� Ga$)1%���%"�[G�H0AH,&��)"�@"� \��)d+��
ก��>/�>��,?/�)���G�ก#�*��1ก��%,?/���$bA,"�[%�EX�K�\#���W$ Ka[$
ก��G�,/���>>>/�>��(>>@%XH0A#�ก��@&H0Aก�>,?/�)���G�ก
ก Gก��%H� ] E��%�ก���aก2�EX� SMA )+̂[#&��)% ,E��%
)&V,@&@�A 1�^#��ก�Y�+b#$��>>��%"�?$&��� "- Y�+b#$
G�� ,"���.H,ก���X#��������# ,"���.H,,?/�)���กX#, \�����
#�*�� ก�� I � * กJ �K%� ) ",b# $G� � ,"�� �. "�[ @�A G �กก ��H 0A
���# ,"���.&��)Y"*X�$] [2] \��G�� ,"���.ก��X%"�[��A�$กJ�K
%�)",G�"/�&m ก � ��ก��)&��[�,ก��(#K�* ก 1�̂#กJ�K@q\��)G,
)&V,กJ�K%�)", &m ก � ��,�? )&V,b�?,���"A��"�[�/�E�f"�[���*X#
&��� "- Y�+H,ก���X#��������#�X�$�%>W��.(��*A#$%�ก��
E�>E�%&eGG��H1A)1%���%*X#ก��"/�$�,b#$G�� ,"���."�[��A�$
กJ�K%�)", [3] H,ก���aก2�E��?$,�?Ga$%���*F�&���$E.)+^[#1�EX� 
SMA H,ก���X#�����,?/�)���\�$$�,,?/���$bA, H,�Y���@�A
#�ก�� 



2. �"�����0ก�_�*����^�ก������� 
          ก � � � G� � ,�? ) &V , ก � � � G� � ) 0 $ " � � # $ (Experimental 
Research)#�&ก��.H,ก��"��#$(��$��$Y�+"�[ 1 &��ก#>�A��   
Serum bottle b,��1 � *� )&V,F�$&m ก � ��(>>"���)" b��)กc>
กJ�K�A��ก��(","�[,?/� (��ก��>#ก���&� %�*�,?/�"�[FWก(","�[ 

 

 
 

 

 

 

 

 

 

 
�T0��' 1 0��ก��"��#$ SMA 

2.1 ก������������	�� !"����#  
,/�G�� ,"���.(>>(ก�,W�"�[H0AH,ก���aก2�%�&��>�Y���

H1AE�A,)E�ก�>�Y���ก��"��#$ \��ก��)* %,?/�)���\�$$�,,?/�
��$bA, (COD  8,800 mg/L  SO4

2-   1,320 mg/L )  "�ก��,] �� 5 
)&#�.)Kc,*. (�A�EX#�] )+ [%&� %��G,)&V, 100 )&#�.)Kc,*.H,F�$
b,�� 200 � *� )+^[#&��>H1AG�� ,"���.E�A,)E�ก�>,?/�)��� 

2.2 $!%�ก���� 	& 
-H0A,?/�)���\�$$�,,?/���$bA, G/�,�, 800 % �� � *� H�X�$

H,b��"��#$b,�� 1 � *� H,�W&"�[ 1 
- �aก2�I�b#$&� %��*�ก#,G�� ,"���.   150, 125, 90, 65 

(�� 30 % �� � *� *X#&� %��ก��)ก �กJ�K%�)", 
- �aก2�I�b#$E��%)bA%bA,b#$K�\#��)� [%*A,   8,800, 

4,160 (�� 3,600 % �� ก��%*X#� *� *X#&� %��ก��)ก �กJ�K%�)", 
       - �aก2�I�b#$+�)#0)� [%*A, 8 7 (�� 6 *X#&� %��ก��)ก �
กJ�K%�)", "/�ก��� )E���1.EX�*��(&�*X�$]*�%� -�%�*�|�, [6] 

-  )กc>กJ�K"�)ก �ba?,�A��� -�ก��(","�[,?/�*�%�W&"�[ 1 (��
� )E���1.1�&� %��กJ�K%�)", �A��)E�^[#$ GC  

- ,/�I�ก��"��#$"�[��"�[���H,(*X��ก��"��#$%�1�EX� 
SMA )&���>)"��>ก�,)+^[#1��Y���"�[)1%���%�/�1��>ก��
)� [%*A,��>>  EGSB �/�1��>\�$$�,,?/���$bA, 

- "/�ก��)&���>)"��>EX� SMA ��1�X�$ก��H0A,?/�)���"�[@�A
G�กก��H0Aก��K��_l�� E(�� \+� )%#�.A 704 H,ก��>�,ก��
I� *��$�ก % 

2.3 ก��(�����$��)����*�+��,�-."ก��/ !�ก0�1����"  
,/�EX�กJ�K%�)","�[G�� ,"���.I� *ba?,(*X����,%���A�$

ก��_กJ�K%�)",���% ก�>)���  1�EX�E��%0�,�W$���b#$ก��_ 
"�[%�1,X��)&V, % �� � *�กJ�K%�)",/��, G�ก,�?,EW��A�� 0.35 
(*�%"}2~� 1  ก��%K�\#��"�[FWกก/�G��G�@�AกJ�K%�)", 0.35 � *�) 
(��1���A��,?/�1,�กG�� ,"���."�[H0AH,ก��"��#$ (b#$(bc$
(b�,�#���)1�$X��1�^#)���ก�X� Volatile Suspended Solids, 
VSS) G�@�AEX� SMA "�[%�1,X��)&V, ก��%K�\#��/ก��%��)#�)#�/
��, ��$,�?, ก��� )E���1.EX�E��%��%��FG/�)+��b#$)%c�*�ก#, 
G�� ,"���.H,ก��I� *กJ�K%�)",#�G)b��,@�A��$�%ก��  

SMA  = EX�K�\#��"�[FWกH0A@& (ก��%/��,) 
,?/�1,�กb#$(bc$(b�,�#���)1�$X�� (ก��%) 

 

3. ��ก�������*�������_��� 
   G�กก���aก2�I�b#$&� %��*�ก#,"�[  150, 125, 90, 65, (�� 
30 % �� � *� @�AI�ก��"��#$��$(��$H,�W&"�[ 2 
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�T0��'  2 (��$&� %��กJ�K%�)",���%G�กก��"��#$ "�[  &� %��
*�ก#, 150,   125, 90, 65, (�� 30 % �� � *� ("�[   COD 4,160 
mg/l,pH 7) 

G�ก�W&"�[ 2 +>�X� &� %��*�ก#, )"X�ก�> 125 % �� � *� 
��%��FI� *กJ�K%�)",@�A&� %���W$��� Ê# 968 % �� � *�  %�EX� 
SMA )"X�ก�> 0.11 ก��%K�\#��/ก��%��)#�)#�/��, )%^[#)&���>)"��>

 

 

 

1 L 



ก�> "�[ 150 % �� � *�  Ka[$I� *@�A 890 % �� � *� %�EX� SMA )"X�ก�> 
0.07 ก��%K�\#��/ก��%��)#�)#�/��,  Ka[$Hก�A)E��$ก�, #�G)&V,
)+����X� G�� ,"���.%�E��%��%��FH,ก��I� *กJ�K%�)",�W$���
(�A� �X�,"�[ 90 65 (�� 30 % �� � *� I� *@�A 571 387  (�� 232 
% �� � *�  *�%�/���>  (��%�EX� SMA )"X�ก�,)"X�ก�> 0.05 ก��%K�
\#��/ก��%��)#�)#�/��, Ka[$%�EX�,A#�ก�X�)%̂[#)&���>)"��>ก�>
*�ก#, 125 % �� � *� 

I�ก���aก2�E��%)bA%bA,b#$K�\#��)� [%*A, Ê# 8,800, 4,160 
(�� 3,600 % �� ก��%*X#� *� pH )� [%*A,)"X�ก�> 7 (��&� %��
*�ก#, 125 % �� � *�  ��$(��$H,�W&"�[ 3 +>�X� "�[K�\#��)� [%*A, 
4,160 % �� ก��%*X#� *� ��%��FI� *กJ�K%�)",@�A&� %���W$��� 
\��%�EX� SMA )"X�ก�> 0.11 ก��%K�\#��/ก��%��)#�)#�/��,  )%^[#
)&���>)"��>ก�> 8,800 (�� 3,600 % �� ก��% Ka[$%�EX� SMA 
)"X�ก�,)"X�ก�>  0.02 ก��%K�\#��/ก��%��)#�)#�/��, )"X�,�?, (��%�
&� %��กJ�K%�)","�[@�A,A#�ก�X� ก��"��#>E��%��%��F
G/�)+��b#$ก Gก��%G�� ,"���.H,ก��I� *กJ�K%�)",G�)&V,*��
0X��ก/�1,�#�*��Y���>��"�ก���# ,"���."�[)1%���%H1Aก�>
��>>H,0X�$ก��)� [%*A, &̀#$ก�,ก���A%)1��b#$��>>@�A�� Ka[$
"/�H1A��>>)bA��WX�Y���)�F���@�A )�c�     "/�H1A &��� "- Y�+H,
ก��ก/�G�� 
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�T0��' 3 (��$&� %��กJ�K%�)",���%"�[E��%)bA%bA,b#$K�\#��)� [%*A, 
8,800, 4,160 (�� 3,600 % �� ก��%*X#� *�  (&� %��*�ก#,)� [%*A,)"X�ก�> 
125 % �� � *� (�� pH )� [%*A,)"X�ก�> 7) K�\#��(��>�\#���W$Fa$ 98 %  "�[
#�*��Y���>��"�ก���# ,"���.%�กก�X� 1 กก.K�\#��*X#�Wก>��ก.)%*�*X#��, 
[7]  

H,�W&"�[ 4 (��$I�b#$+�)#0)� [%*A, G�กก���aก2� @�A&��> 
+�)#0)� [%*A,b#$,?/�)���Ê#  6,7 (�� 8    +>�X� "�[+�)#0)"X�ก�> 7 
��%��FI� *กJ�K%�)",@�A &� %���W$��� Ê# 996 % �� � *�  

 

 

 

 

 

 

 

 
�T0��' 4 (��$&� %��กJ�K%�)",���%"�[+�)#0)� [%*A, 6,7 (�� 8 ("�[E��%
)bA%bA,b#$ COD )� [%*A, )"X�ก�> 4,160 mg/L &� %��*�ก#,)� [%*A,
)"X�ก�> 125 ml)  

           %�EX� SMA )"X�ก�> 0.11 ก��%K�\#��/ก��%��)#�)#�/��,  
)%^[#)&���>)"��>ก�>"�[+�)#0 6 (�� 8  Ka[$I� *@�A 607 (�� 377 
% �� � *� %�EX� SMA )"X�ก�> 0.02 (�� 0.01 ก��%K�\#��/ก��%��
)#�)#�/��,  G�กY�+"�[ 4 G�+>�X�G�� ,"���.��%��F&��>*��@�A��
"�[+�)#0)"X�ก�> 7 )+����X�)� [%%�ก��I� *กJ�K%�)",H,0�[�\%$"�[ 
30 (��%�ก��I� *#�X�$*X#),̂[#$ �#$�$%� Ê# +�)#0 6 (�� 8 
)� [%%�ก��I� *H,0�[�\%$"�[ 90 (��132 *�%�/���> G�)1c,@�A�X�EX�
+�)#0%��X�,�/�E�fH,ก��"/�$�,b#$G�� ,"���. FA�+�)#0*[/�ก�X� 
6.1 1�^#%�กก�X� 8.3  0X�$����)���ก��&��>*��b#$G�� ,"���.G�
%�กก�X� 9 ��, (*XFA�EX�+�)#0Hก�A)E��$1�^#)"X�ก�>  6.8 ก��
&��>*��b#$G�� ,"���.,A#�"�[�������)��� 9 ��, [8] 

G�กI�ก���aก2�"�?$1%�"�[ก�X��%� ��$)ก*@�A�X�EX� SMA 
b#$(*X��&eGG��"�["/�ก���aก2�,�?,%�EX����$ #�,),̂[#$%�G�กH,
ก���aก2�&� %��*�ก#,,�?, G�� ,"���.G�ก\�$$�,(&��W&
#�1��"�)�*A#$&��>*��H1A)bA�ก�>,?/�)���\�$$�,,?/���$bA, Ka[$%�
K��)_*"�[)&V,+ 2ก�>G�� ,"���.0, ���A�$กJ�K%�)", [9] Ka[$K��    
)_*��$ก�X��กc%�G�กก��K��_l�� E"�[H0AH,ก��>�,ก��I� * 
),̂[#$G�กK��)_*G�FWก��� �K.@&)&V,K��@_�.Ka[$)&V,+ 2ก�>
G�� ,"���.Ga$"/�H1AEX� SMA @%XE$"�[\��%�EX��W$H,0X�$(�ก (��
1��$G�กG�� ,"���.@�A&��>*��(����%I��ก�>,?/�)���,�,ba?, EX� 
SMA กcG����$����>1,a[$ ),̂[#$G�ก%�G�� ,"���.0, �K��)_
*��� ��.K $(>E"�)���%�กba?, Ka[$G�� ,"���.0, �,�?G���A�$กJ�K
@q\��)G,K��@_�. (Ka[$+>G�กก��"��#$�X�%�#�WX�W$Fa$ 42 % ) 
"�[)&V,+ 2(กXG�� ,"���."�[I� *กJ�K%�)",  Ga$)&V,&ef1�H,ก��
E�>E�%��>>>/�>��,?/�)����/�1��>\�$$�,,?/���$bA, "�[#�G"/�
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H1A��>>�A%)1��@�A$X��FA�@%X%�ก��E�>E�%"�[��  ��$,�?,ก��
)� [%*A,��>>"�[��Ga$%�E��%�/�E�f%�ก�/�1��>,?/�)���\�$$�,,?/�
��$bA,   

G�ก&ef1���$ก�X��"�[)ก �ba?,Ga$%�ก��"��#$H,ก��"��#$
�X�,"�[ 2  )&V,ก��)&���>)"��>�%��F,�b#$G�� ,"���.H,��>>
"�[H0A,?/�)���"�[@�AG�กก��>�,ก��I� *��$�ก %"�[H0A+#� )%#�. 
A704 Ka[$@%X%��X�,&��ก#>b#$K��)_* ก�>,?/�)���"�[@�AG�กก��
H0Aก��K��_l�� EH,ก��>�,ก��I� *��$�ก %  I�ก��"��#$
(��$H,�W&"�[ 5 +>�X�,?/�)���"�[H0A+#� )%#�. A 704  %�กJ�K%�)",
���%%�กก�X�,?/�)���G�กก��I� *��$�ก %"�[H0Aก��K��_l�� E#
�X�$0��)G, \��กJ�K%�)",���%"�[����)��� 184 0�[�\%$ )"X�ก�> 
214 (��149 % �� � *� *�%�/���> G�)1c,�X�#�*��ก��I� *กJ�K
%�)",G�ก,?/�)���"�[H0A+#� )%#�. A 704 �W$ก�X�ก��K��_l�� E%�ก 
),̂[#$G�กG�� ,"���.0, ���A�$กJ�K%�)",��%��F)G� f)* >\*(��
H0A���#�1��H,,?/�)���"�[H0A A 704@�A��ก�X� \��"�[EX� SMA b#$
,?/�)���"�[H0A+#� )%#�. A 704 (��ก��K��_l�� E )"X�ก�> 0.1  (�� 
0.02 ก��%K�\#��/ก��%��)#�)#�/��, *�%�/���> Ka[$*X�$ก�,
&��%�� 5 )"X�  "�[E��%)bA%bA,K�\#��)� [%*A,)"X�ก�,   

 

 
�T0��' 5 (��$&� %��กJ�K%�)",���%G�กก��H0A+#� )%#�. A 704 (��
ก��K��_l�� EH,ก��>�,ก��I� *��$�ก %  (EX� COD )� [%*A,)"X�ก�> 8,800 
% �� ก��%*X#� *� (�� pH )� [%*A,)"X�ก�> 7 ) 
 

  G�กI���$ก�X��(��$H1A)1c,�X�&� %��K��)_*"�[#�WXH,
ก��>�,ก��I� *��$�ก %\��H0Aก��K��_l�� EH,\�$$�,,?/�
��$bA,,�?,%�I�*X#G�� ,"���.0, ���A�$กJ�K%� )",\��*�$
),̂[#$%�G�ก  ก����A�$กJ�K@q\��)G,K��@_�.\��K��)_*��� ��.
K $(>E"�)���Ka[$,#กG�กG�)&V,)&V,+ 2(กXG�� ,"���."�[I� *กJ�K 

 

%� ) " , ( �A � �� $ �X $ I � *X # ก � � ,/ � กJ � K @ & H 0A ) + � � � กJ � K
@q\��)G,K��@_�."�[%�#�WX�W$Fa$   42 % )&V,&ef1�)�^[#$ก��ก��
ก�X#, \��)d+��1��)"��,H,)E�^[#$�,*.I� *@__`�Ka[$%���E�
EX#,bA�$�W$             
   

4. ���0��ก������� 
G�กก���aก2�&eGG��*X�$]"�[%�I�*X#ก��)� [%*A,��>>>/�>��

,?/�)���(>>@�A#�ก���/�1��>ก��>/�>��,?/�)���\�$$�,,?/���$bA,
\��H0AEX� SMA )&V,)ก�Z.+>�X� �Y���"�[)1%���%"�[@�AG�ก
ก��"��#$ Ê# "�[&� %��*�ก#, 125 % �� � *�*X#� *� K�\#��
)� [%*A, 4,160 % �� ก��%*X#� *� (��+�)#0)"X�ก�> 7 Ka[$H1AEX� 
SMA �W$��� 0.11 ก��%K�\#��/ก��%��)#�)#�/��, &��� "- Y�+
ก��ก/�G��K�\#��)"X�ก�> 75.96 )&#�.)Kc,*.   (*XEX�)1%���%"�[G�
,/�@&H0AH,ก��)� ,��>>"�[@%X*A#$%�ก��)Ĝ#G�$,?/�)bA���>>Ê#
"�[&� %��*�ก#, 125 % �� � *�*X#� *� K�\#��)� [%*A, 8,800 
% �� ก��%*X#� *� (��+�)#0)"X�ก�> 7 Ka[$H1AEX� SMA 0.02 ก��%K�
\#��/ก��%��)#�)#�/��, &��� "- Y�+ก��ก/�G��K�\#�� 78.86 
)&#�.)Kc,*. ก��1�EX� SMA \��)&���>)"��>ก�,��1�X�$,?/�)���"�[
@�AG�กก��H0Aก��K��_l�� E(��+#� )%#�. A 704 H,
ก��>�,ก��I� *��$�ก % \��"/�ก��"��#$"�[E��%)bA%bA, 
COD 8,800 % �� ก��%*X#� *�  pH 7   (��*�ก#,"�[IX�,ก��H0A
$�,(�A�&� %�� 125 % �� � *�*X#� *� +>�X� ,?/�)���"�[@�AG�ก
ก��H0Aก��K��_l�� E@�AEX� SMA  0.02 ก��%K�\#��/ก��%��)#�)#�/
��, Ka[$,A#�ก�X�+#� )%#�. A 704 ( @�A  SMA  0.1 ก��%K�\#��/
ก��%��)#�)#�/��,)  5 )"X� G�กbA#%W���$ก�X����%��F���&@�A�X�
H,"�$� [$(���A#%,�?, ก��H0A+#� )%#�. A 704 %�E��%
)1%���%ก�X�ก��K��_l�� EH,ก��>�,ก��I� *กJ�K%�)",(>>
@�A#�ก�� Ka[$bA#%W���$ก�X��G�,/�@&H0AH,ก��)� [%*A,��>> 
EGSB �/�1��>\�$$�,,?/���$bA,H,�/���>*X#@&  

5. ก����ก���0��ก�2 
ก���aก2�� G��,�?IWA� G��b#b#>E�� �/�,�ก$�,E��ก��%ก��

ก��#��%�aก2� �/�,�ก� 0�� ��ก��%)E%�(��ก��>�,ก�� 
%1�� "�����������ก2�. (��>� 2�"�$�.>��Z * ��b� ก��>�[ "�[
H1Aก���,�>�,�,"�,� G�� �����#�&ก��.(��#/�,��E��%����ก
H,ก��"��#$� G��  
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