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2. %&'( 

2.1 ) DHS*+,-.$/0*123 

! %567àá�â³ 1000 mLcÀ[ 60 cm 4��ãä

�åa�£5¤¡¢ (Læ 2cm 4çÃ¢)* 15 èéê¢

³ 120 mLë *ìíaîh- DHS %&'()*+,c$#

8 ïc"# 4 ï4 12 ïðñ'Ï�«p],^ (×

1)y$#a�d/01/*òóh-�ÁÂ%5®¯/ 

(5 mgPôL-1
 )* 0.72 Lôhr

!1éHRT �£5¤¢³Üõ 10 

minë�ö/h-(× 1)y"#a�ÚÛ¯½±=÷ø 

(Phase1: 80 mL cùúûü5± 1500mgCODCrôL
-1cý±

1500mgCODCr ôL
-1

 cPhase 2: 40 mL, ùúûü5±

3000mgCODCrôL
-1cý± 3000mgCODCrôL

-1cþ 6000 

mgCODCrôL
-1

) wÀÁÂ%5®¯øÿ!(5'4"#ø 

(760 mL) �%&'()å4�£5¤¡¢*$%[¸]c&

ï"#'(ah],^y"#)*+a%&'()å*,

-h],-¯½-»/*ÿ!(5'./hc0-ÿ!(5

'23%567øé12h-ÚÛ¯½±=÷øw34c

Phase 1:80 mL cPhase 2: 40 mLë*67h],^y 
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! FISH ~4-Ç4501wh]67 128 894%&'(
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?ø�@Aé4Bc24 ïëh-yFISH ~a�ê´µC
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PAOMIX probe *+,-yð5ùÏ�cHIJÊ)K)

L�M  éLSM510,Zeissë*+,]NOh-yP´µQ4

fgRS� 12 TU4V:WwVAW*¹,-XY�³

4Z[W én=10ëwh-y 

 

 
×1 ! %&'()\Ò× 

 

3. :;<=>?@A 

3.1 ) DHS*+,-.%&<= 

! DHS %&'()a]-��*^_h]67*`ahc60

8�b23%5®¯/4$#01/c67ÀÁÂ%5®¯

ø4ÁÂ�Ac'(axp-y�4+cV)}aÀÁÂ

%5®¯ø4%5ÁÂ� Phase 1 � 95 mgPôL-1adh-

(67 8689)yea Phase 2.fg*/«+c67 128

89ab,]ÁÂ� 158 mgPôL-1adh-y 

! Phase 2 abh^$#01/4ÁÂ4i/*× 2 aj

¨y$#ab,]c5mgPôL-14°n/� 2k3mgPôL-

1a0�01[\],-y0-c$#ï4lmwwna0

1/%5ÁÂXohpqÀrxp]b�cPAOs 4%5·�

sÂX�dh],-y$#`aì+401/4%5ÁÂ

QP = 0.72L•hr-1

CP, inf = 5mgP•L-1

HRT : tR = 10min
= VS  /QP

VS = 120mL

CCOD, V = 6000mgCOD•L-1 CCOD, in  
Q r /

= 
76

0m
L 

QV /  
CP, r

QP, CP, eff  

V  = 1000mL

CP, r  

QV / = 40mL
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O 6PQRS-T2U28VWXC(YZ8V[\]9+

^_9)(45`abc 3 -d?NefR+Q(^_9g

YZ8V[\]9<=h01@igj"#$kl'(6

PQRSm(6+45! 139 mgPnL-1"CODCr! 300 mgn

L
-1 -JKLM@N#$'-oML!"pqrs)tuv

w0126+<xy01"#$kl' 139mgPnL
-1 tu

z{-|}UL"%&'-! 155mgPnL-1 -3~K2N6

+xyg�-8V�!��01"300 mgCODCrnL
-1 ��

�K28VWXC!#$%&'-! 30mgCODCrnL
-1�

5~j��U2N#$'-345�0126+789!

efR+Q-a01"�%�-i(9<��012N�(

��" 5mgP nL
-1 (�456+78C<� 30 �(

150mgPnL-1-4�U29gUL��012N 

O DHS 6PQRSm(pqrs)(6+78�b��U2

��"DHS 6PQRSm(pqrs)45�)*+,��

���! 47,800mgVS•L
-1 j�E#$%&' 24.8 mgPn

gVS
!1tu�$%&' 28.3mgPngVS

!1-|}ULM2N

i(6PQRSmj(6+(|}� 18 mgP !"�$'-

� 0126+78C(6+¡¢�(14 mgP)gooD�:

£ULoE"� 0126+!pqrs)-a¤U2g¥¦

u1@N:§"#$'-o¨@6+xy�! 15 mgP j�

E"�$'-o¨@6+vw�g�©:£U2N 

O O DHS 6PQRS-oML"�Hª«j!6+(vwg

xy-¬(DJ�®�¯<]°?@g¥¦u1@N 

        O O
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QPtP (CP ,inf "CP ,eff ) =QVCP ,r            

O iij"QP±�$'(6+78XC(²³B�´L•h
-1µ"

tP±�$'¶´ h µ"CP,inf±�$'(B>XC6+45

´mgP• L
-1µ"CP,eff±�$'(ByC6+45´mgP•L

 -1µ"

QV±#$'(8V[\]9B>��=6+��9��´Lµ"

CP,r±6+��9�=3456+789�(6+45´mgP•L
-1µ

j�E"·¸!¹ºqQ»-o¨@6+vw�"¼¸!6+

xy�b½ULM@NDKL"6+��9(6+45!"�

�9�<�JM��3IJE"¾¿ÀÁ!3~@NUtU"

��0126+(�! Phase 1(7.68 mgP)g Phase 2(6.32 

mgP)jÂJKLM2Ni1!�$klÃÄ- Phase 1 D

EF Phase 2 (§<345(6+bxyULU~KLM@

2A-i(DJ��ÅK2g¥¦u1@N 
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