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1.The� operation� of� the�Oxidation� ditch� system� in� the� ¿rst� and� second�
PRQWKV�LV�QRW�UHDOO\�VWDEOH��$PPRQLXP�SDUDPHWHUV��1+����LQ�ZDVWHZDWHU�

DIWHU�WUHDWPHQW�DUH�YHU\�KLJK�DW�������WR�������PJ�O��QRW�PHHWLQJ�4&91�

��������%7107��7KH� SDUDPHWHUV� S+�� %2'�� 766��7'6�� 3KRVSKRUXV��

WRWDO� FROLIRUP�� HWF�� LQ� WUHDWHG� ZDVWHZDWHU� DOO� PHHW� DOORZHG� VWDQGDUGV��

���$IWHU� DGMXVWLQJ� D� QXPEHU� RI� RSHUDWLQJ� SDUDPHWHUV�� WKH� RSHUDWLRQ� RI�

WKH�2[LGDWLRQ�GLWFK� V\VWHP� LQ� WKH�PRQWKV�RI�0DUFK��$SULO��0D\�� -XQH�

is�quite�stable,�good�treatment,�all�parameters�to�evaluate�the�quality�of�
ZDVWHZDWHU�DIWHU�WUHDWPHQW�VXFK�DV�1+����12����S+��%2'��766��32�����

WRWDO�&ROLIRUP�DOO�PHHW�4&91���������%7107�����7KH�RUJDQLF�PDWWHU�

treatment�e൶ciency�of�the�Oxidation�ditch�system�in�the�¿rst�six�months�
RI�WKH�\HDU�UHDFKHG����������,Q�-DQXDU\�DQG�)HEUXDU\��WKH�DPPRQLXP�

treatment�e൶ciency�is�low,�only�reaching�39.6�to�41.9%,�and�in�months�
March,�April,�May,�and�June,�the�e൶ciency�is�high�from�90�to�100%.
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Để�quá�trình�hoạt�động�của�mương�oxy�hóa�hoạt�động�đạt�hiệu�quả�
cao�và�ổn�định�việc�theo�dõi�điều�chỉnh�các�thông�số�vận�hành�cũng�
như�đánh�giá�chất�lượng�nước�sau�xử�lý�là�rất�cần�thiết.�Qua�nghiên�
cứu�đánh�giá�chúng�tôi�có�một�số�kết�luận�như�sau:�1.�Hoạt�động�
của�hệ�thống�MOT�trong�tháng�thứ�nhất�và�tháng�thứ�hai�chưa�thực�
sự�ổn�định.�Thông�số�amoni�(NH

�
���trong�nước�thải�sau�sử�lý�rất�cao�

là�19,13�đến�19,42�mg/l,�không�đạt��QCVN�14/2008�BTNMT.�Các�
thông�số�pH,�BOD,�TSS,�TDS,�Phốt�pho,�tổng�coliform�vv�ở�nước�
thải�sau�xử�lý�đều�đạt�quy�chuẩn�cho�phép.�2.�Sau�khi�điều�chỉnh�
một�số�thong�số�vận�hành�hoạt�động�của�hệ�thống�MOT�trong�các�
tháng�3,�4,�5,�6�khá�ổn�định,�xử�lý�tốt,�tất�cả�các�thông�số�đánh�giá�
chất�lượng�nước�thải�sau�xử�lý�như�NH

�
����12

�
����S+��%2'��766��

32
�
����tổng�Coliform�đều�đạt�QCVN�14/2008�BTNMT.�3.�Hiệu�suất�

xử�lý�chất�hữu�cơ�của�hệ�thống�MOT�trong�sáu�tháng�đầu�năm�đạt�
83-100%.�Tháng�1,�2�hiệu�suất�xử�lý�amoni�thấp�chỉ�đạt�39,6�đến�
41,9%,�các�tháng�3,�4,�5,�6�đạt�hiệu�suất�cao�từ�90�đến�100%.

Từ�khóa:
Xử� lý� nước� thải� sinh� hoạt,�
Mương�oxy�hóa��027��Xử�lý�
sinh�học�hiếu�khí��Xử�lý�sinh�
học�thiếu�khí

1.�Introduction

2[LGDWLRQ� GLWFK� WHFKQRORJ\� WUHDWV�ZDVWHZDWHU�

DFFRUGLQJ� WR� WKH� DFWLYDWHG� VOXGJH� SULQFLSOH�

ZLWK� DHURELF� DQG� DQR[LF� ELRORJLFDO� WUHDWPHQW�

PHFKDQLVPV� WR� UHPRYH� RUJDQLF� VXEVWDQFHV� DQG�

nitrogen�in�wastewater�for�the�¿rst�time�in�1950�in�
WKH�1HWKHUODQGV��DQG�KDV�QRZ�EHHQ�ZLGHO\�DSSOLHG�

LQ�GHYHORSHG�FRXQWULHV�DURXQG�WKH�ZRUOG�VXFK�DV�

)UDQFH��%HOJLXP��*HUPDQ\�«HWF��2[LGDWLRQ�GLWFK�

WHFKQRORJ\� FKHPLFDO� WHFKQRORJ\�ZDV� WUDQVIHUUHG�

WR�9LHWQDP�LQ�WKH���V�RI�WKH���WK�FHQWXU\��,Q�7KDL�

1JX\HQ� SURYLQFH�� 2[LGDWLRQ� GLWFK� WHFKQRORJ\�

EHJDQ� WR� EH� DSSOLHG� LQ� UHFHQW� \HDUV�� )RU� WKH�

Oxidation� ditch� operation� to� be� highly� e൵ective�
DQG� VWDEOH�� PRQLWRULQJ� DQG� DGMXVWLQJ� RSHUDWLQJ�

SDUDPHWHUV� DV� ZHOO� DV� HYDOXDWLQJ� SRVW�WUHDWHG�

water�quality�is�essential.
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%DVHG� RQ� WKH� DERYH� UHDVRQ�� ZH� FRQGXFWHG�

UHVHDUFK�RQ�WKH�WRSLF�“Evaluation�of�the�domestic�
wastewater� treatment� capacity� of� the� oxidation�
ditch� system� at� Gia� Sang� wastewater� treatment�
plant,�Thai�Nguyen�city,�Thai�Nguyen�province”.�
7R� HYDOXDWH� WKH� DELOLW\� WR� WUHDW� GRPHVWLF�

ZDVWHZDWHU� RI� WKH� R[LGDWLRQ� GLWFK� V\VWHP� DW�*LD�

6DQJ�:DVWHZDWHU�7UHDWPHQW�3ODQW�LQ�7KDL�1JX\HQ�

&LW\�� WR� GHWHFW� WKH� VKRUWFRPLQJV� DQG� OLPLWDWLRQV�

of�the�system�when�it�was�¿rst�put�into�operation,�
WKHUHE\� SURSRVLQJ� VROXWLRQV� WR� RYHUFRPH� WKHP��

HQVXULQJ�WKH�ZDVWHZDWHU�WUHDWPHQW�V\VWHP�RSHUDWHV�

e൵ectively�and�stably.

2.�Methods

��'LUHFWO\� VXUYH\� DQG�HYDOXDWH� WKH�RSHUDWLRQV�

RI� WKH� R[LGDWLRQ� GLWFK� WHFKQRORJ\� V\VWHP� DQG�

WKH� RSHUDWLRQ� RI� WKH� WUHDWPHQW� V\VWHP�� $GMXVW�

RSHUDWLQJ� SDUDPHWHUV�ZKHQ� GHWHFWLQJ� SDUDPHWHUV�

that�evaluate� the�quality�of� the�output�water� that�
GR�QRW�PHHW�VWDQGDUGV�

�� 6DPSOLQJ� WLPH�� -DQXDU\�� )HEUXDU\�� 0DUFK��

$SULO��0D\��-XQH�

��8QWUHDWHG�ZDWHU�VDPSOLQJ��RQ�WKH�VHFRQG�GD\�

RI� HDFK� PRQWK�� :DWHU� VDPSOLQJ� ORFDWLRQ� DW� WKH�

UHVHUYRLU�

��7UHDWHG�ZDWHU�VDPSOLQJ�RI�WKH�R[LGDWLRQ�GLWFK�

V\VWHP�� �� FRQVHFXWLYH� GD\V� DW� WKH� HQG� RI� HDFK�

PRQWK��6DPSOLQJ�ORFDWLRQ�DW�WKH�GLVFKDUJH�RI�WKH�

GLVLQIHFWLRQ�WDQN�

�� 7KH� SRVW�WUHDWPHQW� UHVXOWV� DUH� FDOFXODWHG�

EDVHG�RQ�WKH�DYHUDJH�RI�WKH�SDUDPHWHUV�GHWHUPLQHG�

RQ���FRQVHFXWLYH�GD\V�

��:DWHU�VDPSOHV�ZHUH�DQDO\]HG�DQG�WHVWHG�DW�WKH�

&HQWHU�IRU�:DWHU�4XDOLW\�DQG�3URWHFWLRQ�XQGHU�WKH�

0LQLVWU\�RI�1DWXUDO�5HVRXUFHV�DQG�(QYLURQPHQW�

�9,/$6� �����9,0&(57� ������ 0HWKRGV� RI�

ZDWHU� VDPSOLQJ��SUHVHUYDWLRQ� DQG� WUDQVSRUWDWLRQ�

DFFRUGLQJ�WR�FXUUHQW�UHJXODWLRQV�RI� WKH�0LQLVWU\�

RI�1DWXUDO�5HVRXUFHV�DQG�(QYLURQPHQW���9,/$6�

�����9,0&(57� ����� 7RWDO� GLVVROYHG� VROLGV�

�7'6�� DUH� PHDVXUHG� GLUHFWO\� DW� WKH� VLWH� XVLQJ�

623�������

�� 7HVWLQJ� SDUDPHWHUV� DQG� WHVWLQJ�PHWKRGV� DUH�

DFFRUGLQJ�WR�FXUUHQW�UHJXODWLRQV�RI�WKH�0LQLVWU\�RI�

1DWXUDO�5HVRXUFHV�DQG�(QYLURQPHQW�

�� 0RQLWRULQJ� SDUDPHWHUV�� S+�� %2'��� 766��

TDS,�H2S,�NH4+,�NO3-,�PO43-,�∑Coliforms�of�
ZDVWHZDWHU�EHIRUH�WUHDWPHQW�DQG�DIWHU�WUHDWPHQW�

3.�Results�and�discussion

���� 2YHUYLHZ� RI� R[LGDWLRQ� GLWFK� V\VWHP�
WHFKQRORJ\� DW� *LD� 6DQJ�:DVWHZDWHU� 7UHDWPHQW�
3ODQW��7KDL�1JX\HQ�FLW\��

7KH� WHFKQRORJ\� XVHG� WR� WUHDW� ZDVWHZDWHU� RI�

7KDL�1JX\HQ�FLW\�DW�*LD�6DQJ�:DWHU�7UHDWPHQW�

3ODQW� LV� WKH� R[LGDWLRQ� GLWFK� V\VWHP�� ZLWK� D�

GHVLJQHG� WUHDWPHQW� FDSDFLW\� RI� ������ P��GD\�

DQG�QLJKW�

7KH�R[LGDWLRQ�GLWFK�V\VWHP�KDV�WZR�PRGXOHV�

DUUDQJHG� LQ� D� ]LJ]DJ� SDWWHUQ� WR� LQFUHDVH� GLWFK�

OHQJWK� DV� ZHOO� DV� UHGXFH� FRQVWUXFWLRQ� DUHD��

2[LGDWLRQ� WDNHV� SODFH� DORQJ� WKH� OHQJWK� RI� WKH�

UDFHZD\� EDVHG� RQ� DJLWDWRU� GLVWXUEDQFH� DQG�

GLUHFW�DHUDWLRQ��$PRQJ�WKHP��WKHUH�DUH�WZR�PRVW�

e൵ective�reaction�areas:�

�� ,Q� WKH� DLU� EORZLQJ� DUHD�� DHURELF�

PLFURRUJDQLVPV� ZLOO� GHFRPSRVH� RUJDQLF� PDWWHU�

and� perform� the� nitri¿cation� process� of� NH4+�
UDGLFDO�LQWR�12���UDGLFDO�

��,Q�WKH�VOXGJH�PL[LQJ�DUHD��WKH�ZDVWHZDWHU�LV�

FRPSOHWHO\�PL[HG��LQFUHDVLQJ�WKH�FRQWDFW�EHWZHHQ�

WKH�VOXGJH�DQG�WKH�ZDVWH�VWUHDP��ZKHUH�WKH�SURFHVV�

RI�UHGXFLQJ�1LWUDWH��12����WR�PROHFXODU�1LWURJHQ�

JDV��1���WDNHV�SODFH�

��7KH� R[LGDWLRQ� GLWFK� V\VWHP� KDV� WZR� UDGLDO�

VHWWOLQJ� WDQNV�� WZR� VOXGJH� GHZDWHULQJ�PDFKLQHV��

DQ�DXWRPDWLF�PRQLWRU�IRU�SDUDPHWHUV�VXFK�DV�S+��

'2�� (&� RI� ZDWHU�� D� FKDQQHO� V\VWHP� WR�PHDVXUH�

input�and�output�Àow�and�a�disinfection�tank.�(the�
GLVLQIHFWDQW�FKHPLFDO�KHUH�LV�MDYHQ��
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�� 'RPHVWLF� ZDVWHZDWHU� IURP� WKH� FHQWUDOL]HG�

WDQN� ZLOO� EH� DGMXVWHG� IRU� S+� DQG� ORDG� LI� WKH\�

DUH� WRR� KLJK� RU� WRR� ORZ�� WKHQ� SXPSHG� LQWR� WKH�

ELRFKHPLFDO�WUHDWPHQW�V\VWHP�2[LGDWLRQ�GLWFK��$W�

WKH�R[LGDWLRQ�GLWFK�V\VWHP��ZDVWHZDWHU�LV� WUHDWHG�

E\�DHURELF�DQG�DQDHURELF�PLFURRUJDQLVPV��WKHQ�WKH�

WUHDWHG�ZDWHU�LV�SXPSHG�WR�D�UDGLDO�VHGLPHQWDWLRQ�

WDQN� WR� VHSDUDWH� VOXGJH� DQG� SXPSHG� WKURXJK� D�

GLVLQIHFWLRQ�WDQN�EHIRUH�EHLQJ�GLVFKDUJHG�LQWR�WKH�

HQYLURQPHQW�

����� (YDOXDWLRQ� RI� WKH� GRPHVWLF� ZDVWHZDWHU�
WUHDWPHQW�FDSDFLW\�RI�WKH�R[LGDWLRQ�GLWFK�V\VWHP�
DW�*LD�6DQJ�:DVWHZDWHU�7UHDWPHQW�3ODQW��7KDL�
1JX\HQ�&LW\

3.2.1.�Evaluation� of� the� domestic�wastewater�
WUHDWPHQW�FDSDFLW\�RI�WKH�R[LGDWLRQ�GLWFK�V\VWHP

7R�HYDOXDWH�WKH�GRPHVWLF�ZDVWHZDWHU�WUHDWPHQW�

FDSDFLW\� RI� WKH� R[LGDWLRQ� GLWFK� V\VWHP� DW� WKH�

)DFWRU\�� ZH� FRQGXFWHG� PRQLWRULQJ� RI� GRPHVWLF�

ZDVWHZDWHU� VDPSOHV� EHIRUH� DQG� DIWHU� WUHDWPHQW�

LQ� -DQXDU\�� )HEUXDU\�� 0DUFK�� $SULO�� 0D\�� DQG�

-XQH��)URP�WKH�DQDO\VLV�UHVXOWV��ZH�HYDOXDWHG�WKH�

WUHDWPHQW� FDSDFLW\� DQG� VWDELOLW\� GXULQJ� WKH� WULDO�

RSHUDWLRQ�RI�WKH�R[LGDWLRQ�GLWFK�V\VWHP�

7KH� PRQLWRULQJ� UHVXOWV� LQ� 7DEOH� �� VKRZ� WKDW�

WKH�FRQWHQW�RI�SDUDPHWHUV�RI�GRPHVWLF�ZDVWHZDWHU�

EHIRUH� WUHDWPHQW� LV� PRVWO\� ZLWKLQ� WKH� DOORZDEOH�

OLPLWV�FDOFXODWHG�DFFRUGLQJ�WR�FROXPQ�$�RI�4&91�

���������2QO\���SDUDPHWHUV�H[FHHG�WKH�DOORZDEOH�

VWDQGDUGV��ZKLFK�DUH�%2'��� WRWDO�&ROLIRUPV�DQG�

$PRQL� �E\� 1���$PRQL� FRQWHQW� �E\� 1�� LV� ������

PJ�O�� H[FHHGLQJ� WKH� DOORZDEOH� VWDQGDUG� E\� ����

WLPHV��%2'��LV������PJ�O��H[FHHGLQJ�WKH�DOORZDEOH�

VWDQGDUG� E\� ���� WLPHV�� WRWDO� &ROLIRUPV� LV� ������

031����PO��H[FHHGLQJ�WKH�DOORZDEOH�VWDQGDUG�E\�

����WLPHV�

7KH� UHVXOWV� LQ� 7DEOH� �� DOVR� VKRZ� WKDW� WKH�

quality�of�domestic�wastewater�after�treatment�by�

the�oxidation�ditch�system�has�been�signi¿cantly�

LPSURYHG��,Q�-DQXDU\��%2'��GHFUHDVHG�IURP������

PJ�O�WR�����PJ�O��&ROLIRUP�GHFUHDVHG�IURP�������

031����PO� WR� ���� 031����PO�� ,Q� )HEUXDU\��

%2'��GHFUHDVHG�IURP������WR������PJ�O��&ROLIRUP�

GHFUHDVHG� IURP� ������ 031����PO� WR� ������

031����PO��ZLWKLQ�WKH�DOORZDEOH�OLPLW�RI�4&91�

��������%7107�

7KH� DPPRQLXP� FRQWHQW� LQ� WKH� ZDWHU� DIWHU�

WUHDWPHQW�GHFUHDVHG�LQ�WKH�PRQWKV��EXW�WKH\�ZHUH�

VWLOO�KLJK�DW�������PJ�O�WR�������PJ�O�DQG�H[FHHGHG�

WKH�DOORZDEOH�VWDQGDUG�E\����� WLPHV��7KLV�VKRZV�

WKDW�GXULQJ�WKH�WULDO�UXQ��WKH�DPPRQLXP�FRQWHQW�LQ�

WKH�ZDWHU�DIWHU�WUHDWPHQW�GLG�QRW�PHHW�WKH�VWDQGDUG�

Table�1.�Results�of�domestic�wastewater�treatment��
of�the�oxidation�ditch�system�from�January�to�March

No� �Parameters Unit��

January�� February�� March�� QCVN�14/2008�
BTNMT
(column�A)

Before�
treatment

After�
treatment

Before�
treatment

After�
treatment

Before�
treatment

After�
treatment

� S+ - ���� ��� ���� ���� ���� ���� ���

� %2'
�

PJ�O ���� ��� ���� ���� ���� ���� ��

� 766 PJ�O ���� ���� ���� ���� ���� ��� ��

� 7'6 PJ�O ��� ��� ��� ��� ��� ��� ���

� +
�
6 PJ�O ���� ���� ���� ���� ���� ���� ���

� 1+
�
� PJ�O ����� ����� ����� ����� ������ ����
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No� �Parameters Unit��

January�� February�� March�� QCVN�14/2008�
BTNMT
(column�A)

Before�
treatment

After�
treatment

Before�
treatment

After�
treatment

Before�
treatment

After�
treatment

� 12
�
� PJ�O ����� ���� ���� ���� ���� ���� ��

� 32
�
�� PJ�O ���� ���� ��� ���� ���� ��

� ∑Coliforms 031��

���PO

����� ��� ����� ����� �����
�����

�����

Source:�Research�results

,Q� 0DUFK�� $SULO�� 0D\�� DQG� -XQH�� WKH�

DHURVWULS� ZDV� DGMXVWHG� WR� RSHUDWH� VWDEO\� DQG�

DW� D� VXLWDEOH� URWDWLRQ� VSHHG� IRU� WKH� DQDHURELF�

WUHDWPHQW� SURFHVV� RI� EDFWHULD� LQ� WKH� GLWFK�

VR� WKDW� DPPRQLXP� �1+���� LV� FRQYHUWHG� WR�

QLWUDWH��12��� !�12�� !�12� !�1�2� !�1��

HYDSRUDWHV��7KH�UHVXOWV�DUH�DOVR�FRQVLVWHQW�ZLWK�

WKH�VWXGLHV�RI�%HQ�$OD\D��&KDQJ�=L*XR�DQG�3HQ�

Yongzhen,�Xiaodi�Hao.

Table�2.�Results�of�domestic�wastewater�treatment��
of�the�oxidation�ditch�system�from�April�to�June

No� Parameters Unit��

April May June QCVN�
14/2008�
BTNMT
(column�A)

Before�
treatment

After�
treatment

Before�
treatment

After�
treatment

Before�
treatment

After�
treatment

� S+ � ���� ���� ���� ���� ���� ���� ���

� %2'
�

PJ�O ���� ��� �� ���� ���� ���� ��

� 766 PJ�O ���� ��� ����� �� ���� �� ��

� 7'6 PJ�O ��� ��� ��� ��� ��� ��� ���

� +
�
6 PJ�O ���� ���� ���� ���� ���� ���� ���

� 1+
�
� PJ�O ����� ���� ����� ���� ���� ���� �

� 12
�
� PJ�O ���� ���� ���� ��� ���� ��� ��

� 32
�
�� PJ�O ���� ���� ���� ���� ���� ���
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Source:�Research�results

7KH�UHVXOWV�RI�PRQLWRULQJ�WKH�LQSXW�ZDVWHZDWHU�

LQ�WKH�PRQWKV�RI�$SULO��0D\��DQG� -XQH�LQ�7DEOH���

VKRZ�WKDW�WKH�FRQWHQW�RI�WKH�PRQLWRUHG�SDUDPHWHUV�

LV� PRVWO\� ZLWKLQ� WKH� DOORZDEOH� OLPLWV� FDOFXODWHG�

DFFRUGLQJ�WR�FROXPQ�$�RI�4&91���������>�@��2QO\�

WKH� $PPRQLXP� FRQWHQW� �DFFRUGLQJ� WR� 1�� LQ� WKH�

PRQWKV� H[FHHGHG� WKH� DOORZDEOH� VWDQGDUG�E\����� ��

����WLPHV��WKLV�LV�DOVR�WKH�PRVW�REYLRXV�FKDUDFWHULVWLF�

RI� GRPHVWLF�ZDVWHZDWHU� LQ� XUEDQ� DUHDV�ZLWK� KLJK�

SRSXODWLRQ�GHQVLW\�LQ�WKH�UDLQ\�VHDVRQ�

7KH�DPPRQLXP�FRQWHQW�LQ�WKH�WUHDWHG�ZDWHU�LQ�

April�decreased�signi¿cantly�from�15.11�mg/l�to�

RQO\������PJ�O��PHHWLQJ�WKH�SHUPLWWHG� VWDQGDUG��

+RZHYHU�� ZKHQ� FRPSDULQJ� WKH� DPPRQLXP�

FRQWHQW� LQ� WKH� WUHDWHG� ZDWHU� LQ�$SULO� ZLWK� WKDW�

LQ�0DUFK�� LW�ZDV�PXFK� KLJKHU��7KLV� VKRZV� WKDW�

WKH�ELRFKHPLFDO�UHDFWLRQV�RI�WKH�R[LGDWLRQ�GLWFK�

V\VWHP�ZHUH�QRW�UHDOO\�VWDEOH�
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7KH�DPPRQLXP�FRQWHQW�LQ�WKH�WUHDWHG�ZDWHU�LQ�

May�decreased�signi¿cantly�from�17.0�mg/l�to�less�
WKDQ�����PJ�O�

1LWUDWH� FRQWHQW� LQ� WUHDWHG� ZDVWHZDWHU� LQ� DOO�

PRQWKV� LQFUHDVHG� KLJKHU� WKDQ� EHIRUH� WUHDWPHQW��

LQFUHDVHG�WKH�PRVW�LQ�-XQH�IURP������PJ�O�WR�����

PJ�O��7KH�UHDVRQ�LV�WKDW�WKH�ELRFKHPLFDO�R[LGDWLRQ�

SURFHVV�RI�PLFURRUJDQLVPV�RFFXUUHG��FRQYHUWLQJ�D�

ODUJH�SDUW�RI�QLWURJHQ� LQ� WKH� IRUP�RI�DPPRQLXP�

WR�QLWUDWH��7KLV�IRUP�RI�QLWUDWH�QLWURJHQ��12���KDV�

QRW�\HW�EHHQ�FRPSOHWHO\�FRQYHUWHG�LQWR�PROHFXODU�

QLWURJHQ� �1��� GXULQJ� WKH� WUHDWPHQW� SURFHVV� GXH�

WR� ODFN� RI� R[\JHQ� WR� HYDSRUDWH�� +RZHYHU�� WKH�

UHPDLQLQJ�QLWUDWH�FRQWHQW�LQ�WUHDWHG�ZDVWHZDWHU�LV�

PXFK�ORZHU�WKDQ�4&91���������%7107�

7KXV��DIWHU���PRQWKV�RI�RSHUDWLRQ��WKH�R[LGDWLRQ�

GLWFK�V\VWHP�KDV�JUDGXDOO\�VWDELOL]HG��7KH�UHVXOWV�

RI� WKH� HQYLURQPHQWDO� SDUDPHWHUV� RI� GRPHVWLF�

ZDVWHZDWHU�DIWHU�WUHDWPHQW�VXFK�DV�%2'���$PRQL��

&ROLIRUP�DOO�PHHW�4&91��������%7107�

������� %2'�� DQG� $PPRQLXP� WUHDWPHQW�

e৽ciency�in�domestic�wastewater�of�MOT�system��

7R�VHH�PRUH�FOHDUO\�WKH�DELOLW\�RI�WKH�R[LGDWLRQ�

GLWFK� V\VWHP� WR� WUHDW� GRPHVWLF� ZDVWHZDWHU�� ZH�

determined� the� treatment� e൶ciency� of� the� system�
IRU�VRPH�DJHQWV�WKDW�FDQ�FDXVH�ZDWHU�SROOXWLRQ�VXFK�

DV� RUJDQLF� PDWWHU� DQG� DPPRQLXP� QLWURJHQ�� 7KH�

PRQLWRULQJ�UHVXOWV�DUH�VKRZQ�LQ�WKH�IROORZLQJ�WDEOHV�

Table�3.�Treatment�e൶ciency�of�organic�matter�
(according�to�BOD5)�in�domestic�wastewater�

of�oxidation�ditch�system

Month
Input�
(mg/l)

Output�
(mg/l)

Performance��
(%)

4&91�
14/2008�
BTNMT

� ���� ��� ���

��

� ���� ���� ����

� ���� ���� �����

� ���� ��� ���

� �� ���� �����

� ���� ���� ����

Source:�Research�results

7DEOH���VKRZV�WKDW�WKH�RUJDQLF�PDWWHU�WUHDWPHQW�

e൶ciency�of�the�oxidation�ditch�system�is�relatively�
VWDEOH�RYHU�WKH�PRQWKV��UDQJLQJ�IURP������������

In�April,� the� lowest� treatment� e൶ciency� is�83%.�
In�January�and�February,�the�treatment�e൶ciency�
LV� ����� ,Q�0DUFK��0D\� DQG� -XQH�� WKH� WUHDWPHQW�

e൶ciency�is�100%.

Table�4.�Ammonium�treatment�e൶ciency��
(by�N)�in�domestic�wastewater��
of�oxidation�ditch�system

Month
Input�
(mg/l)

Output�
(mg/l)

Performance�
(%)

4&91�
14/2008�
BTNMT

� ����� ����� ����

�

� ����� ����� ����

� ����� ���� �����

� ����� ���� ����

� �� ���� ����

� ���� ���� ���

Source:�Research�results

7DEOH� �� VKRZV� WKDW� WKH� DPPRQLXP� WUHDWPHQW�

e൶ciency� (by�N)� in� domestic�wastewater� of� the�
R[LGDWLRQ� GLWFK� V\VWHP� LQ� -DQXDU\� DQG� )HEUXDU\�

ZDV�YHU\�ORZ��UHDFKLQJ�RQO\������WR��������7KLV�

VKRZV�WKDW� WKH�DGMXVWPHQW�RI�DHUDWLRQ� WR�SURYLGH�

R[\JHQ� IRU� EDFWHULD� WR� FRQYHUW� QLWURJHQ� IURP�

DPPRQLXP� WR� QLWUDWH� LQ� WKH�DHURELF� ELRFKHPLFDO�

UHDFWLRQ�]RQHV�LQ�WKH�GLWFK�ZDV�QRW�JRRG�

$IWHU� DGMXVWLQJ� WKH� DHUDWLRQ� PRGH� LQ�0DUFK��

WKH�DPPRQLXP�WUHDWPHQW�UHVXOWV�RI�WKH�R[LGDWLRQ�

GLWFK� LQ� 0DUFK�� $SULO�� 0D\�� DQG� -XQH� DFKLHYHG�

high�e൶ciency�from�90�to�100%.

7KURXJK�GHWHUPLQLQJ�WKH�GRPHVWLF�ZDVWHZDWHU�

treatment�e൶ciency�of�the�oxidation�ditch�system�
LQ� �� PRQWKV�� LW� VKRZV� WKDW� WKH� WHFKQRORJ\� KDV�

JUDGXDOO\�HQWHUHG�VWDEOH�RSHUDWLRQ�

����� ([LVWLQJ� SUREOHPV� DQG� VROXWLRQV� WR�
improve� the� e৽ciency� of� the� oxidation� ditch�
V\VWHP�DW�*LD�6DQJ�ZDVWHZDWHU�WUHDWPHQW�SODQW��
7KDL�1JX\HQ�FLW\

7KURXJK�WKH�WLPH�RI�UHVHDUFKLQJ�DQG�PRQLWRULQJ�

WKH�RSHUDWLRQ�RI�WKH�R[LGDWLRQ�GLWFK�V\VWHP�DW�*LD�
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6DQJ�:DVWHZDWHU�7UHDWPHQW�3ODQW�LQ�7KDL�1JX\HQ�

FLW\��ZH�KDYH�DOVR�GUDZQ�RXW�VRPH�VKRUWFRPLQJV�

DQG�VROXWLRQV�WR�NHHS�WKH�3ODQW�RSHUDWLQJ�VWDEO\�

3.3.1.�Problems�during�operation

��3UHOLPLQDU\�WUHDWPHQW��VRPH�UDZ�ZDVWH�VWLOO�

HQWHUV�WKH�LQOHW�WDQN�

�� 'XULQJ� WKH� WUHDWPHQW� SURFHVV�� SULPDU\�

WUHDWPHQW�LV�UDUHO\�XVHG��RQO\�H[WHQGHG�DHUDWLRQ�LV�

XVHG�WR�QLWULI\�DQG�UHPRYH�%2'��+HUH��H[WHQGHG�

DHUDWLRQ� LV� XVHG� WR� PLQLPL]H� VOXGJH� SURGXFWLRQ�

DV� ZHOO� DV� SURYLGH� D� ORQJ� SHULRG� RI� WLPH� IRU�

HQGRJHQRXV�VOXGJH�UHGXFWLRQ�

��/RQJ�VOXGJH�UHWHQWLRQ�WLPH�LQ�WKH�LQLWLDO�VWDJH�

WR� DFFXPXODWH� VOXGJH� WR� LQFUHDVH� WKH� QXPEHU� RI�

PLFURRUJDQLVPV�

+�In�the�¿rst�2�months,�the�amount�of�oxygen�
VXSSOLHG� IRU� WKH� ELRFKHPLFDO� R[LGDWLRQ� SURFHVV�

ZDV�ORZ��VR�WKH�DPPRQLXP�FRQWHQW�ZDV�VWLOO�KLJK�

LQ� WKH� ZDWHU� DIWHU� WUHDWPHQW�� ,Q�PRQWKV� ��� ��� ���

and� 6,� to� speed� up� the� nitri¿cation� process,� the�
RSHUDWRU�DGMXVWHG�WKH�DHUDWLRQ�WRR�KLJK��OHDGLQJ�WR�

D�KLJK�QLWUDWH�FRQWHQW�LQ�WKH�ZDWHU�DIWHU�WUHDWPHQW��

which� was� not� bene¿cial� for� the� quality� of� the�
RXWSXW�ZDWHU�

+�Aeration�equipment�-�Aire�-�O2,�brush-type�
URWDWLQJ�EORFN��GLVF�W\SH�URWDWLQJ�EORFN��$HURVWULS�

VRPHWLPHV� GLG� QRW� RSHUDWH� VWDEO\�� WKH� URWDWLRQ�

VSHHG� ZDV� QRW� VXLWDEOH� IRU� WKH� VXEVWUDWH� ORDG� LQ�

WKH� WDQN�� ZKLFK� VRPHWLPHV� OHG� WR� ORFDO� R[\JHQ�

de¿ciency.

�� $XWRPDWLF� PRQLWRULQJ� V\VWHPV�� WKH�

FRQQHFWLRQ� EHWZHHQ� WKH� WUHDWPHQW� V\VWHP� DQG�

WKH� VHUYHU� LQ� WKH� RSHUDWRU¶V� KRXVH� VRPHWLPHV�

GLVFRQQHFWHG�IRU�XQNQRZQ�UHDVRQV�

3.3.2.� Remedial� measures� to� improve� the�
e৽ciency�of�operating�the�oxidation�ditch�system�
at� Gia� Sang� Wastewater� Treatment� Plant,� Thai�
1JX\HQ�&LW\

)URP� WKH� DERYH� H[LVWLQJ� SUREOHPV� LQ� WKH�

RSHUDWLRQ� RI� WKH� R[LGDWLRQ� GLWFK� V\VWHP� DW� *LD�

6DQJ�:DVWHZDWHU�7UHDWPHQW�3ODQW�LQ�7KDL�1JX\HQ�

&LW\��ZH�SURSRVH�VRPH�PHDVXUHV�WR�RYHUFRPH�WKH�

existing� problems� and� improve� the� e൶ciency� of�
WKH�WUHDWPHQW�V\VWHP�RSHUDWLRQ�DV�IROORZV�

��5HJXODUO\�FKHFN��DW�OHDVW�WZLFH�D�GD\��WKH�WUDVK�

VFUHHQ�V\VWHP�DW�WKH�LQOHW�RI�WKH�WDQN��3HULRGLFDOO\�

SXPS�VDQG�IURP�WKH�LQOHW�ZDVWHZDWHU�WDQN�WR�DYRLG�

DFFXPXODWLRQ�RI�VDQG�DW�WKH�ERWWRP�RI�WKH�WDQN�DQG�

VDQG�EHLQJ�VXFNHG�LQWR�WKH�R[LGDWLRQ�GLWFK�

�� /HYHO� �� WUHDWPHQW� RQO\� XVHV� WKH� H[WHQGHG�

DHUDWLRQ�PHWKRG� WR� QLWULI\� DQG� UHPRYH�%2'�� VR�

WR�HQVXUH�D�VXLWDEOH�S+�IRU�PLFURRUJDQLVPV��LW� LV�

QHFHVVDU\�WR�KDYH�DQ�DXWRPDWLF�QHXWUDOL]LQJ�DJHQW�

LQMHFWLRQ� PRGH� GXULQJ� WKH� SURFHVV� RI� SXPSLQJ�

ZDVWHZDWHU�IURP�WKH�WDQN�WR�WKH�R[LGDWLRQ�GLWFK�

�� /RQJ� VOXGJH� UHWHQWLRQ� WLPH� LQ� WKH� LQLWLDO�

WULDO� UXQ� WR� DFFXPXODWH� VOXGJH� WR� LQFUHDVH� WKH�

QXPEHU�RI�PLFURRUJDQLVPV��7KHUHIRUH��DIWHU�VWDEOH�

RSHUDWLRQ��LW�LV�QHFHVVDU\�WR�UHFDOFXODWH�WKH�VOXGJH�

UHWHQWLRQ� WLPH� WR� VXLW� WKH� LQSXW� VXEVWUDWH� FRQWHQW�

DQG�HQGRJHQRXV�GHFRPSRVLWLRQ�DELOLW\�

�� (QVXUH� WKH� DPRXQW� RI� GLVVROYHG� R[\JHQ�

supplied�for�the�nitri¿cation�process�right�from�the�
EHJLQQLQJ�LQ�WKH�GLWFK�WR�DYRLG�WKH�KLJK�DPPRQLXP�

FRQWHQW�UHPDLQLQJ�LQ�WKH�ZDWHU�DIWHU�WUHDWPHQW�

+�To�reduce�the�nitrate�content�in�the�e൷uent,�
DIWHU�D�SHULRG�RI�VWDEOH�RSHUDWLRQ�RI�WKH�WUHDWPHQW�

V\VWHP�� LW� LV� QHFHVVDU\� WR� UHEDODQFH� WKH� QXPEHU�

of�microorganisms� belonging� to� the� nitri¿cation�
JURXS� VR� WKDW� WKH� DPRXQW� RI�QLWURJHQ� LQ� WKH� WZR�

IRUPV� RI� DPPRQLXP� DQG� QLWUDWH� UHPDLQV� LQ� WKH�

ZDWHU�DW�WKH�ORZHVW�FRQWHQW�

+�Monitor� and� adjust� the� aeration� equipment�
��$LUH� ��2��� EUXVK�W\SH� URWDWLQJ�EORFN�� GLVF�W\SH�

URWDWLQJ� EORFN�� $HURVWULS� WR� RSHUDWH� VWDEO\�� WKH�

URWDWLRQ�VSHHG�LV�VXLWDEOH�IRU�WKH�VXEVWUDWH�ORDG�LQ�

WKH�WDQN�WR�HYHQO\�GLVWULEXWH�R[\JHQ�WR�DYRLG�ORFDO�

oxygen�de¿ciency.

4.�Conclusion�and�Discussion

7KURXJK�UHVHDUFK��ZH�KDYH�VRPH�FRQFOXVLRQV�

DV�IROORZV�

���7KH�RSHUDWLRQ�RI�WKH�R[LGDWLRQ�GLWFK�V\VWHP�

in� the� ¿rst� and� second� months� was� not� really�
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VWDEOH�� 7KH� DPPRQLXP� �1+���� SDUDPHWHU� LQ�

WKH� ZDVWHZDWHU� DIWHU� WUHDWPHQW�ZDV� YHU\� KLJK� DW�

������WR�������PJ�O��QRW�PHHWLQJ�4&91���������

%7107��7KH�SDUDPHWHUV�RI�S+��%2'��766��7'6��

3KRVSKRUXV��WRWDO�FROLIRUP��HWF��LQ�WKH�ZDVWHZDWHU�

DIWHU�WUHDWPHQW�DOO�PHW�WKH�SHUPLWWHG�VWDQGDUGV�

���7KH�R[LGDWLRQ�GLWFK�V\VWHP�RSHUDWHG�VWDEO\�

LQ�0DUFK��$SULO��0D\��DQG�-XQH��DOO�SDUDPHWHUV�IRU�

evaluating�the�quality�of�treated�wastewater�such�
DV�1+����12����S+��%2'��766��32�����DQG�WRWDO�

&ROLIRUP�PHW�4&91���������%7107�

3.�The� organic�matter� treatment� e൶ciency� of�
the�oxidation�ditch�system�in�the�¿rst�six�months�
RI� WKH� \HDU� UHDFKHG� ��������� 7KH� DPPRQLXP�

treatment�e൶ciency�in�January�and�February�was�
ORZ��UHDFKLQJ�RQO\������WR��������$IWHU�DGMXVWLQJ�

WKH� DHUDWLRQ� PRGH�� WKH� DPPRQLXP� WUHDWPHQW�

e൶ciency�in�March,�April,�May�and�June�reached�
high�e൶ciency�from�90�to�100%.
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