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1. įķŉí 

 ƅ�ÉÉ¯7=â� @?Ðć2ƀË0ƄėÏ1ñāę

;DjaXDB¡ñ!+6>, Ŭ�/�Ğ8Ĉ9=@+3

?. !7!/8=, EjWYODB2"9-!'ö�DP

DŚª,2, �@=Ðć2o»�/�Ğ2?32ó�Ğ1

77ğ°q4â� @+6>, ´9/ğ°¤Ƃ-/(+3

?. 7', ƄėÏ1ÐćB�Ğ#?Ðć�ĞOQU_1Ū

Ţ02ĮŜ;Ŀƃ8ØŒ,2>, <>ĺļ,Ƅ3�ĞÚŊ

Bñ#?OQU_1ŷĨ8ØŒ,2?. ôįķ,2, Őè

1�ÙĀBŕ�, Ðć8mn0Ĵ�#?�-,QH_;Č

�1ż�8�Ŋ7)ŲĠÜ-`SjĨű]hRQB�ſ�

Ŋ,ƄėÏ1Ðć8�Ğ�Ŋ/ anaerobic baffled reactor 

(ABR) -B1µĆÚÓĄ�Ğ]hRQ,2?swim bed tank 

(SBT) OQU_BEjWYOD1ĝ«É¯4ŕŅ!, B1

�ĞÚŊBŖ|!'. �5+ 16S rRNA ŭw¸0*3'

ABRĀ�1ÕĠęņžÿŧœøBō3, ĚÖĩ/ÕĠęĵ

0)3+řú!'.  

2. ½ƃêĎ 

2.1 {ŗÐć-ZEhTVQLlfABR-SBTOQU_ 

 ½ƃ,zĢ!'Ðć2, EjWYOD1ƅ�ÉÉ¯7=

â� @'ÐćBĢ3'. Ðćų2É¯1ŪŢěč0<(

+ħ/(+3''9, Ðć8â� @'ì18{ł!'.  

(Phase 1: 21¥; Phase 2: 8¥). ¨10ZEhTVQLlf

ABR-SBTOQU_1þĦ¨Bı#. ABR212~1�ÙĀ

7=ÑÜ @, B@&@1¾Ķ218 m3-!' (�¾Ķ: 

216 m3). ABR1ÓĄ�Ğ-!+SBTBŕŅ!' (¾Ķ: 16 

m3). DfHeÏ1�đ;KdXblfĉď1ÑÜBīĩ

-!+, ABR�ĞćB7Āī4Ťť!'. Phase 1,2, ABR

1ćĞ¹ĩĕĥìŸB350 ìŸ, �ĞćÔğBō4ĐųB

3.0 m3·day-1,ŪŢ!'. Phase 2,2, �ĞćÔğBō4Đ

ųB1.8 m3·day-10xn A'. SBT420\hil0<(

+ 2.0 m3·min-11ĸĆB{ł!'.  

2.2 ćŠ�ø 

 ćŠ�øĢ1Nj]f2, Đ�ć (Inf.), ABR Đ�ć 

(ABR eff.), ïľ�Ğć (Final eff.) 7=ã�!' (̈ 1). �

øƁī2, pH, Total COD, TSS, Ammonia-!, ĝ«,ē¼B

ō('. 7', ABR Ā�,1ñāę�œ0)3+Þå#?

'9, �Ā1nŮ7=Nj]fBã�!, ū×�ſ,ĉď

Bż3'Ó, Soluble COD-æĨÚŋňŲ (VFA)Bē¼!'.  

2.3 ÕĠęņžÿŧœø 

 ŪŢ66ëī0ABRĀ�7=ĉďBã�!, ÕĠęņžÿ

ŧœøBō('. à� DNA BŴ¬-!+, �üĠę1 16S 

rRNAŭw¸BÁŝ-!'Univ341F-Univ806R]dE^lRT

VBĢ3+PCR�ÙBō('. PCR±Ìġę2ĻŏÓ, Ăp±

OlJFjNlMiSeq (Ilumina) 0<>ŭw¸ů�BĊ¼!'.  
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¨1 ZEhTVQLlfABR-swim bed tank OQU_1þĦ  ̈
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3. ½ƃŀù�3ŇÀ 

¨ 20 Total CODėÏ1Ŀë²�Bı#. �ŪŢòŸ0

6�?Đ�ć1 COD2, 29,080�18,060 mg-COD·L-1,2

('. ŪŢŷ¶Ó1kðtź7=ŪŢõuB²î#?ŪŢ

ŷ¶Ó64ëī7,1Ÿ (Phase 1) ,1ABR1CODż�

Ĝ2, OLR: 2.1±1.3 kg-COD·m-3·day-11õun,93.8±3.5%

,2('. B1'9,  ABR 0+6-C.1ñāę8�œ

 @+3'. Phase 1 06�? ABR �Ğć1 COD 2, 
1,035 ± 480 mg-COD·L-1,2('.  ÓĄ�Ğ]hRQ,

2?SBT06�?CODż�Ĝ2, 70.0±16.0%,ïľ�Ğ

ć1 COD 2, 252±59 mg-COD·L-1,2('. OQU_�y

,1CODż�Ĝ2, 98.5±0.6%,2('. 

Phase 206�?ABR1CODż�Ĝ2, 92.1±17.1%,2(

'. ABR�Ğć1 COD2, Phase 1-ąR m!, 820±520 

mg-COD·L-1,2('. �ĞćŠ1 m1Œ¦-!+2, 

Phase 1 -ąRÐć1ß�¥è8��tn0/('�-, 

ABR Ā�1ńĐŦBxn A'�-0<(+KdXbg

lOcj0ïŬ/ńĐŦ1Ĺ§-/>, 7', ĉď-1ä

ŔìŸ8±5''9-Ň5=@?. Phase 2 06�?OQU

_�y1 COD ż�Ĝ2, 95.2±17.6%,ïľ�Ğć1 COD

ėÏ2, 290±170 mg-COD·L-1,2('.  

¨ 30ŪŢŷ¶ 66ëī1ABRĀ�1VFAėÏBı#. 

ABR Ā�1 Soluble COD 2 3 Āī7,±�!, 8,350 mg-

COD·L-1,2('. B1'9, ABR11Āī7=3Āī1Ÿ

,©ÑÚ1ñāę8, �œ!�Ĕ�8š9'-Ň5=@?. 

Ě0 3 Āī,2, ŰŲ�3]h[GjŲ1ėÏ8Ƅ�, B

@&@3,162 mg-COD·L-1-838 mg-COD·L-1,2('. B1

'9, ABR1��1Ā2, ŲĠÜĀ-!+āŊ!+3'. �

ĞćÔğBō(+3'ƆĀītź,2, ĔœÚ COD 1đ

Ä2´9�İŘ,9/7('8, ŰŲ;]h[GjŲ/.

1VFAėÏ2đÄ!+3''9, �œ @'-Ň5=@?.  

ABR1Āī, 2Āī,2, FirmicutesŶ-ActinobacteriaŶ8

��!+3' (¨ 4). �1Ŷ0Å#?ÕĠę2, ñāę1

�Ĕ�;x�¸�0ŹA?ÕĠę8³�®¢ @+3?. 

�Ĕ� @'ñāęBŋňŲ0Ų�#?ĽŌ;B1ŋňŲ

B�œ#?ŋňŲŲ�ĽŌ1 Syntrophomonas sp., 

Syntrophobacter sp.; Syntrophus sp.25Āītź1Ā�,³

�ý� @+3'. `SjĠÜBá4 Euryarchaeota Ŷ2, 

ABR3 Āītź,³�ý� @, ï:��!'`SjĠÜ

�ĽŌ2, ŰŲŞ�Ú,2?Methanosarcina sp.,2>Ă0, 

Methanosaeta sp. 8��!+3'. 

 

 4. 7-9 

ôįķ,2, EjWYOD1½ƅ�ÉÉ¯0ZEhTVQ

Llf ABR-SBT OQU_BŕŅ!, ŨŃ�Ğ½ƃBō(

'. OQU_2, Ðć1{ł8º¼!/3õun,Ƅ3�

ĞÚŊBı!'. ŪŢ66ëī0ō('ABRĀ�1VFA�

ø�3ÕĠęņžÿŧœø1ŀù7=, ABR Ā�1��Ů

�,, ñāę1�Ĕ�8ōA@+6>, Ó�Ů�,`Sj

ĠÜ8ōA@+3'.�tm1�-7=, ôOQU_2Ƅė

Ï1ñāęB¡8Ðćų8º¼!/3ƅ�ÉÉ¯7=1Ð

ć0ñ�,2('. 

śţ  

ôįķ2, ğ°Ĭ1�ÜB��ũō3'!7!'.  

¨2 Total CODėÏ1Ŀë²� 

¨3 ŪŢ66ëī1ABRĀ�1VFAėÏ 

¨4 ŪŢ66ëī1ABRĀ�1ÕĠęņžÿŧ 
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