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A Study on Wastewater Treatment by Fermented Chip of
a Pine Tree
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Using the fermented chip can get spotlight because it needs just one installation for additional management
and mending with additional 3¥5% chip. However, fermented chip at present depends on import. Domestic
sawdust used to control moisture and most of them are wasted. Therefore, there is a need to consider economic
efficiency and recycling possibility of domestic sawdust as fermented chip. The objects of this study are to
apply pine tree as fermented chip and to determine the optimum operating condition of treating facility. The
stabilization time required for microorganisms to be attached in the media is as follows: fermented chip from
a Korea pine tree required 13 weeks and fermented chip from a Japan pine tree required 14 weeks. In order
to get sufficient treatment efficiency using domestic fermented chip, plant chip contains low non-biodegradable
material as cellulose and appropriate of C/N should be used. The porosity can be increased by domestic chip
with clay.

Key words: Fermented chip, Wastewater Treatment, Pine Tree, BOD, COD, MLVSS

�� B �

�" 'Ï>V �·� ÏÒBÎ�j �Ï� Jö>

¾Ò�Jf �®~ J~� �* ¶�²�>º �a��~

�òj �Ï~� º&� &Ò¢ *� �K�¾ Fæ�

>& jº~æ pj ãB'� �J� '7A� ®
�

��¾ *Ò ÒÏ7� BÎ�~ &¦ª� >«ö ~�

~� ®Ú �ÚöB B�>º ÏÒöVb~ BÎ� Ò

�Ï &ËW 5 ãBWö &� �Ò��& .
® º�B


� 6� BÎ�f »Ö³&¢ 7�b� ¾Ò�J�ö

'Ï>�º ®b¾ WËö &� V.¶òf BWOn

ö &� ��& ¦�� 
;�
�

V¢B � ¢^öBº �Ú >«ª�~ ���¢ Næ

~� �~V Ï�� ²¾Z��¢ &çb� ÏÒ �ÚÚ

öB~ ��ê ��b ¦OßWj &V~� BÎ� '

Ï&ËWj 6�~�¶ �
� 6� �ÚÖ BÎ�~ W

Ë" ¢�Ö BÎ�~ WËj jv ªC~� � WË

~ BFOnê B�~�¶ �
�

�� Òò 5 O»

���� Òò

ÒÏB �f Îv ²¾Z�B � 7 �ÚÖ ²¾Z

�f BÞ²Ò $�ëÒöB� ¢� ²¾Z �f ;öê

ö"� ²Ò 'úæîÚçb�¦V �~&
�

� ��ö ÒÏB 
þË~º ��b~ ¦OßWj

&V~V *� $HURELF UHDFWRUf Nê�.j *�

,QFXEDWRU� �W>Ú ®
� 
þË~º Îv �V� '

Vöº �Ú 5 ¢� ²¾Z�j Ï*~&
� $HURELF

UHDFWRUº vþ � PP~ j�Új ÒÏ~� &� ���

PP� ^� ��� PP� ¸� ����� PP� >wV nö &

� ��� PP� ^� ��� PP� ¸� ��PP~ fj ��B

J~~� ''~ fö BÎ�j ��� Ï*~&
� >w

V ç¦öº ²¾Z�"~ 7/j *� �ò R«��

�~¦öº FÂ�¢ J~~&b� �òR«&f ��

PP �ZÂ2&j ÒÏ~&
� ¢;ï~ 7/�ò �/

" Fïæÿ BÚ¢ *� ;ï²*�$;����� Â^



��� ê"SÁfÎR

)HHGHU�¢ ÒÏ~&
�

� ��öB ²¾Z�"~ 7/ö ÒÏB �òº B

Þ²Ò 0j2Þ �æ �ÚöB B�~º �N ¾ÒB

¢> ��~>�B �"¢ *Ïb� j�~� ÒÏ~

&
�

���� O»

>w�~ Ú*��j 7DEOH �ö ¾æîb� 
þf

�Ú 5 ¢� ²¾Z�j ÒÏ~� ÿ¢� ��öB ª

C~&
� ÒÏB ²¾Z�f &�Wj *~� �>N

�� �~� Ïª® ���Î ê b�~� ��7ï V

&b� ��� NJO >w�ö Ï*~&b� ��b~ ¦O

ßWj &V~V *~� ���¢* 0/966~ ³ê¢ G

;~&
� >wVÚö Ï*B BÎ�~ bÒÁz�'

�Wf 7DEOH �ö ¾æÞ ©" ?
�

�� Ö" 5 �V

���� BÎ�~ ��b ¦O ßW

������ 7/�*ö V� BÎ�~ ��b ¦O ßW

BÎ�ö ¦OB ��b~ ßWj rj�V *~�

Gn&V" 
Gj >¯~&
� >wVö %2'� ���

SSP� &2'&U ��� SSP~ ö>¢ F«�B ÏÒ�j B

Î�Î Ö" Ú*�· ê ��¢� æ¾�B BÎ� �

�ö JHOç�~ �^ IORF� 
² ¦O>V �·~&b

�� ��¢� æ¾¶ �f �ï~ ��b�� BÎ�ö

¦O>V �·~&
� 6� 0/966~ ³êº >w.V

���a��� SSP�ï� ��� SSP��îb� Ú*�*� �Ë

F>� 0/966~ ³ê& Ã&� ©b� .ç>Ú �"

¢î
 BÎ�j ��Ê#² âÞ Ê BÎ�j ¢;ï

~ bj If ÏVöB &³b� v>~� ��bj j

*® ^ÚÞ ê >w.V~ BÎ�" jv~� 0/966

³ê¢ &V~&
�


�W �Ú~ ãÖ �Ú R« .Vöº *çç�~

��b� �Ú~ V� Ò�ö 
Ú&² >� 6N �

Ú V� Ò�ö -² ��bf ê³'� ^�Ã&� 6

6 ³ê& ¸jæ² B
� � ��Ö"öBº )LJ� �"

)LJ� �öBf ?� 0/966 ����� SSP" ����� SSPö

B z �ç Ã&>æ p� VWHDG\�VWDWH¢ Fæ~&
�

�Ú~ ��b �F�ELRPDVV KROG�XS� ßWf ��b

WË� ¾Ú¾�B �Ú nãb� VîF«� B�>

V r^ö VWHDG\�VWDWH~ �;� ��Ú ê
� 6�

� rö �Úö �;B ��b~ ³êº ��b~ W

Ë" �Ú~ îVö ~� ��b îÒ Ò�ö �;�

��Úê
��� ��¾ � ��ö ÒÏB 
�W �Ú�

BÎ�f ��b� �bï ;��V �
º �³ê�

³»>Ú ®º ç��V r^ö VWHDG\�VWDWH& ��b

�Ë" îVö ~� ��b îÒ�V �
º �ÚV�

Ò�~ ��b WË" �Ú :�b�~ {Ö� ï;j

��� ®º ©b� �'B
�

�ÚÖ BÎ�~ ãÖ &Ú'b� jò� Ã&¢ �

7DEOH �� 2SHUDWLRQDO FRQGLWLRQ RI UHDFWRU

&RQGLWLRQ

5HDFRU
7\SH RI FKLS 2� 7HPS� >R&@ :HLJKW RI FKLS >NJ@ )ORZ�UDWH >O�G@ 3HULRG >G@

&� 'RPHVWLF $HURELF
��a�� ��� ��a��� ���

&� -DSDQHVH $HURELF

7DEOH �� 3K\VLFDO DQG FKHPLFDO SURSHUW\ RI IHUPHQWHG FKLS

7\SH RI

FKLS

7\SH RI

WUHH

&RPSRVLWLRQ >�@
& >�@ 1 >�@ &�1 5DWLR 9RLG 5DWLR >�@

&HOOXORVH /LJQLQ 3HQWRVDQ

'RPHVWLF 3LQHWUHH �� �� �� ����� ���� �� ��

-DSDQHVH 3LQHWUHH �� �� � ����� ���� �� ��

)LJ� �� 0/966 YDULDWLRQ ZLWK RSHUDWLRQ WLPH �)HUPHQWHG
&KLS LQ .RUHD��



²¾ZBÎ�j�Ï���~>¾Òö&��� ���

�
& �" �ê� /Ï� 0/966 ³ê~ Ã&¢ �

&
� �©f �"¦V BÎ�Ú ��b~ ^�WË�

�B® ��Úæ� ®rj ��&
� 6� ��"¦V

VWHDG\�VWDWH~ �;j ��î
� ¢�Ö BÎ�~ ãÖ

�"& æ¾�B /Ï� 0/966 ³ê~ Ã&¢ �&b

� ��"¦Vº VWHDG\�VWDWH~ �;� ��Úr
� *~

Ö"� Ïª� ��b ¦Oj *~� �ÚÖ BÎ��

��"� ¢�Ö BÎ�� ��"~ �*� º�Nj r >

®î
� 6� �« 0/966~ ³ê& �ÚÖ BÎ��

¢�Öö j� ��� SSP� Ô~
� ��� Ò
� "

r ��b ¦Of �ÚÖ�
 ¢�Ö BÎ�� £* Ö

>� ©b� 6�B
� �©f �ÚÖ BÎ�� ¢�Ö

BÎ��
 ��N� ��� Ôf bÒ' ßWö V��

©b� �'B
� ¯ �ÚÖ BÎ�f ��b� ¦OF

�*� ç&'b� 'bæ� ¢�Ö BÎ��
 'f

��b� ¦OF > ®b� VWHDG\�VWDWHræ �"¢�

� ²º>º ©ê �f ?f Ò
j ÝA��
�

������ Nêæzö V� BÎ�~ ��b ¦O ßW

Nêæzö V� BÎ�~ ��b ¦OßWj &V

~V *~� F«Fïj �� /�G� �;~� Nê¢

��a��R&ræ æz�B 
þ~&
� )LJ� �öB �º

:f ?� �. ��R&~ &NöBº ��b~ �ÿ�

ÛB>Ú 0/966~ ³êö N�& ìîb¾ Nê& ç

ßF>� ��b� �Wz��>Ú 0/966 ³ê& Ã&

~&
� ²¾Z BÎ�ö ¦OB ��b~ 0/966 ³

êº Îv ��R&öB �Ú ²¾Z BÎ��'RPHVWLF

)HUPHQWHG &KLS� ')&�~ ãÖ ����� SSP� ¢� ²

¾Z BÎ��-DSDQHVH )HUPHQWHG &KLS� -)&�~ ãÖ

����� SSPb� &Ë ¸f ��b ¦OßWj ¾æÚî


� ��R&~ ãÖ� ')&f -)& Îv 0/966~ ³ê&

��R&ö j� '' ����� ���� 6²~&
� �©f ¢

¦ ¦OB ��b� ��R&öB "ê� Nê��ö ~�

Ò�B ©b� 6�B
�

������ F«Fï æÿö V� BÎ�~ ��b ¦O

ßW

Fïæzö V� BÎ�~ ��b ¦OßWj &V

~V *~� Nê¢ ��R&� �;~� F«Fïj ��a

��� /�G� æz�B 
þ~&
� )LJ� �öB �º :f

?� 0/966~ ³êº �� /�GöB �� /�G¢ V&�

r ')&~ ãÖ ���� -)&~ ãÖ ���& 6²~�

Fï� Ã&�>� ��b� îÒB
º Ò
j r >

®î
� FïÃ&ö V� ��b~ îÒ*çf F³Ã

&ö V� ��Ú ��bö &� *�K~ Ã& 5 Ú

~�* 6²ö V¢ ��b� Vî" Ïª~² 7/~

æ á®V r^b� ÒòB
� Fï� ��� /�G �ç�

>� ç&'b� îÒN� zz>îb� � r ¦O>

Ú ®º ��bf F³Ã&ö V� *�Kj Ïª® Ò

B > ®º �V~ ��b� 6�B
� ç&'b�

)LJ� �� 0/966 YDULDWLRQ ZLWK RSHUDWLRQ WLPH �)HUPHQWHG
&KLS LQ -DSDQ��

)LJ �� 0/966 YDULDWLRQ ZLWK WHPSHUDWXUH�

)LJ �� 0/966 YDULDWLRQ ZLWK LQIOXHQW IORZ TXDQWLW\�



��� ê"SÁfÎR

-)&& ')&ö j� Ôf îÒNj �� ©f ��N�

��� Ö>~� �¦öB B�B Fïæÿö V� ÏÏ

¦~¢ jÏ�Î ©b� 6�B
�

���� BÎ�~ BFOn


þ Ö"� ��b~ ¦OWf �ÚÖ BÎ�� ¢�

Ö BÎ�ö j� ��� ©b� ¾æÒ
� ÿ¢� ²

¾Z >«j ÒÏ~&æò 7DEOH �öB ÚÚ� :f

?� v BÎ�~ bÒÁz�' �W� 
� ©� �

ö�b� ÒòB
� ÖF z�' �Wj ÚÚ�� ¢>

'b� Âª�Wb� rJê f��JÊ~ ãÖ ¢�

Ö�
 �ÚÖ� ��&ï �ï� ¸f ©b� " r

BÎ .Vö ��b� �Ë~º� ®Ú Ïª� Vî�

>& ÚJò ��b~ WË� &~>îj ©b� �'

B
� .V &�1j& ��� ¢�Öö j~� £* ¸


º ©� � Ò
j ÝA��
� ¯ &�1j& ¸j ��

b� "¯~ ê²¢²Î~V *~� �Ç� ã�¢�

~² >� � Ö" F«>º�ò~ FVb
j Ïª®

²z~æ á~Vr^�
� �Þ� bÒ' �W~ N�¢

ÚÚ�� �ÚÖ BÎ�� ¢�Öö j~� ��N�

���&ï Ôj bÒ' �O 5 ��b WËö jº�

Ö²�/� ÚJ�j ©�� 6� ��'~ 6²ö V

¢ �òf ��b"~ 7/ê& 6²>îj ©�
�

V¢B� �ÚÖ BÎ�j ÒÏ~� Ïª� ¾ÒÎN

j áV *�Bº f��JÊf ?f Âª�W bî~

�ï� 'b�B '; &�1j¢ &ê >«~ �j ÒÏ

~º ©" f��JÊ~ ª�f ��Nj �² Ëç�

Ò > ®º BÎ�;~ BB� ¦Æ>Ú¢ � ©b�

ÒòB
�

�� Ö �

�� Ïª� ��b ¦Oj *~� �ÚÖ BÎ�� ��

"� ¢�Ö BÎ�� ��"~ �*� º�>î
� 6�

�« 0/966~ ³êº �ÚÖ BÎ�� ¢�Ö BÎ

��
 ��� SSP� Ô~
�

�� 0/966~ ³êº >w.V ï� ��� SSP�îb

� 0/966 ����� SSP" ����� SSPöB z �ç Ã

&>æ p� VWHDG\�VWDWH¢ Fæ~&
�

�� ²¾Z BÎ�ö ¦OB ��b~ 0/966 ³ê

º Îv ��R&öB &Ë ¸f ��b ¦OßWj ¾æ

Úî
�

�� Fï� Ã&�>� ��b� îÒ>Ú 0/966~

³ê& Ôjê
�

�� �ÚÖ BÎ�j ÒÏ~� Ïª� ¾ÒÎNj á

V *�Bº f��JÊf ?f Âª�W bî~ �ï

� 'b�B '; &�1j¢ &ê >«~ �j ÒÏ~�

¾ f��JÊ~ ª�f ��Nj �² Ëç�Ò > ®

º BÎ�;~ BB� ¦Æ>Ú¢ � ©b� ÒòB
�

^�^ò

�� fÒ*� ;çV� “öÏÒ~ B� 5 Ò�Ï 
�” � ª
ë��ö ��¶ò� ����� �������

�� ªë��ö� “��~ ÏÒ¶ö" �� 5 ªÖë*�” �
ªë��ö ��¶ò� ����� ������

�� Ovê� “^VW �bï~ îîVËj �Ï� 39$~

B�” � &�~ã��²æ� ����� �����

�� *DEULHO %LWWRQ� “:DVWHZDWHU 0LFURELRORJ\” � -RKQ :LOH\

DQG 6RQV� ����� �������


