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ÿ� 0YNïp� x� 0³‚¯sI{ ÿïSHQ«ˆŒS'l®_ � uirM–ã ‰� T• Q� • Ç• }Y'lÇ•  zÛ• NekM–ã ‰ [ 2 ]� 0� RceÓg™e¾–¶n� N4l ÿ• ‰ —̀� RceBR� Rce� N4l-N ÿ� YÇ‘(un}İQÕl� Y� t ÿX[(W@w� Y� t� b,gØš� 0ŒN!kalÓgI{î• ˜ ˜[3]� 0 œ• � uirÍS”̂ hV(MBR)1u� N� _eQœ• � R»y€b/g ÿ• O—_;m'`alålal4l� Y� t(Wàe{˜ ŒN‰l`lagöN NïSİO� cƒ• • • „valål„ Ÿ  ÿÎN €:_ � S†Nalål-N®_ � uirù[4l-N¾–� u� S� b� R„vM–ã ‰ H eœg� 0îvMR ÿıV…Q� Yù[MBR� Y� t¾–M–ã ‰ å ]� NŸ^4l„v”̂ (u� xvz¥bü[ƒ• � \[4,5]� 01u� NpSÓgŸ^4l+T� YÍy¾–M–ã ‰ Ó g ™ e 6 R B R  ÿ‚YUOĞcØšalålù[ N T'`(• Ó g ™ e„v»Sd–Heœg / f ã ‰³QpSÓgŸ^4l� uir� Y� tNOHe„vsQ.•  ÿ� xvzhˆ� f ÿŒS'l/}Y'lå]z‚/fÔkƒ•  gHe„v1• r‚å]z‚[6,7,8]� 0 ,gå]\OÇ‘(uÌSŒS'l/}Y'l ÿœ• � uirÍS”̂ hV� ÿA2/O-MBR ÿ ÿåN;m'`s‚İ„KN-RŒT� Rceñmİ„S-3BG:N� Y� tù[aŒ  ÿ� N$N*NÍS”̂ û|� R Töe� €ß[ N TÛ• 4lÓg™eSm¦^ N ÿalålù[$NÍyÓg™e„v� Y� tyr'` ÿv^� • Ç• Ôkƒ•  ÿxd"}úQ� Y� t N T'`(• „vÓg™eöeå‹å]z‚ „v� • œ[Íd\OagöN ÿ:NA2/O-MBR„v� [E–”̂ (uĞc›O� tº‹• Onc� 0 1 � [Œ šè• � R 1.1 Åˆn• � NAm z � [Œ šÅˆn• � N A m  z Á ‰şV1� ÿŒS'lñg� NŒS'lıi…QGWEQánôv„_:N5 cm„v Q X ™ e� t‹WkX™e ÿ gHeÍS”̂ SOïy� R+R:N8 L� ÿ}Y'lıi gHeÍS”̂ SOïy_N:N8 L ÿıi…QÖzôvÒceQs^• gœ• Gr ÿÇ‘(uåe,gKUBOTAlQøSĞc›O„vZ€� Nz Y� Ts^• gœ• � ÿ:\ø[0.030 3 m×0.212 0 m ÿœ• b—ïy0.128 5 m2 ÿT[„_0.2 ¼� m ÿ� ÿÇ‘(u� •Am®_T[İf� l� ÿœ• úQ4l• O`—� ˆ¨Rõl„vô•Gk½b8T� 0(u»yÃ_õlHQ� \ŸS4l� • eQÎNŒS'lñg ÿñgúQ4l¢nAmó• ŒS'lıi 
ÿz˜!k¢nAmó• }Y'lıi� 0ê• §cÅˆn• /f1uöeô•ç~5uhV� 05uÁx_sQ� 0²mMO§c6RhVI{CQöN„g� b ÿ(u� N§c6RÍS”̂ û|ß~„vÛ• 4l� 0úQ4låNÊSô~� c²mMOR`š[ ÿåNİOÁ‹Ş• í~3zš[„vĞ• Lˆ� 0:N†NÔkƒ•  N T„v Ó g ™ e M–ã ‰� N1• r‚Heœg ÿ� [Œ š-N Töe/T¨RA� 0B$Nû|� R ÿ Aû|� R� Y� t;m'`s‚İ„KN-R ÿBû|� R� Y� t� Rceñmİ„S-3BG� 0ÍS”̂ û|� R-NŸS4lıi ÿŒS'lñg ÿŒS'lıi ÿ}Y'lıiÊSúQ4l¹p� R+R€{°‹:N1 ÿ2 ÿ3 ÿ4 ÿ5� 0 �  şV1 Åˆn• ÊSAm zşV 1.2 Íd\OagöN ŒS'lıi„v¶nã‰' lİO� c(W0.5 mg/LåN N ÿİf� l• O}Y'lıi„v¶nã‰'lô~� c(W2.5^ÿ3.5 mg/L� 0;`4l›R\PYuöeô•HRT:N36 h ÿA� NBû|� R„vMLSS� R+R:N2.0^ÿ2.5 g/LŒT3.0^ÿ3.5 g/L� ÿÍd\O)n¦^:N¤[)n� 0 �  SHAPE \* MERGEFORMAT � � 1.3 Óg ™e ;m'`s‚İ„KN-R� ÿC.I. Reactive Blue19 ÿ� ÿg'Y8T6eâl• •:N591 nm� ÿvQÓ~„g� _:N� ÿ �  INCLUDEPICTURE "http://www.chinachemnet.com/sypigment/images/s.gif" \* MERGEFORMATINET � � �  � Rceñmİ„S-3BG� ÿC.I. Disperse Blue79 ÿ� ÿg'Y8T6eâl• •:N544 nm ÿvQÓ~„g� _:N� ÿ �  1.4 !jßbŸ^4lÄ~� b a„� „Ö|400 mg/L ÿNaHCO3 40 mg/L ÿ(NH4)2SO440 mg/L1 ÿCaCl2 42.5 mg/L ÿKNO3 40 mg/L ÿMgSO4 40 mg/L ÿMnSO4 0.3 mg/L� 0ŸS4l-N;m'`Óg™e� N� R c e Ó g ™ e„vSm¦^ � R+R:N50� 0100� 0150 mg/LŒT200 mg/L� 0;m'`Óg™eŒT� R c e Ó g ™ e„vŸS4lpH:N8.0� 0 1.5 � [Œ š¹eÕl 1.5.1 alål„voš� S ÍyalålÖSê• ¦Sè•ĞgÉh±~Ógte‚S„val4l� Y� tÅˆn•  ÿÏ~2 mmT[„_„v[{Q• Ç• än ÿ»Sd–vQ-N„v¤~ô~¶rir(•  ÿ� R+RÅˆeQA� 0B$Nû|� R ÿ� • eQ!jßbŸ^4l TöeÛ• Lˆoš� SÍd\O� 0
(Woš� SÇ•  z-N ÿ• OAm z� R+RÎNŸS4l� 0ŒS'lñg� 0ŒS'lıi� 0}Y'lıi� 0úQ4lãSÖS7h ÿKmš[vQpH� 0CODCrŒTr‚ ¦̂  ÿ� • Ç• � R• gØS� S„v‹• ¿R ÿŠbácalål„voš� S¶rµQ� 0 1.5.2 Y—� `� [Œ š  Töe\PbkA� 0B$Nû|� R„vÛ• 4l� NúQ4l ÿ� R+RKmš[$Nû|� R}Y'lıi„valålSm¦^ ÿv^� N(Wå‹alålSm¦^agöN NÏk”–4 hÖSN!k}Y'lıi…QÊSœ• ½búQ4l„v4l7h ÿKmš[vQpH� 0CODCrŒT8TIQ¦^ � 0� €ß[(WY—� `� [Œ šagöN N$Nû|� R„v}Y'lıialålù[;m'`s‚İ„� N� Rceñmİ„„vM–ã ‰ y r ' `� 0 1.5.3 Ş• í~� • 4l� [Œ š  M‘6RÙ~š[Sm¦^agöN„vŸS4l ÿI{…_Ğ• Lˆ3zš[ � T ÿ• OAm zÏk)Y� R+RÎNŸS4lıi� 0ŒS'lñg� 0ŒS'lıi� 0}Y'lıi� 0úQ4lÖS4l7h ÿKmš[vQpH� 0CODCrŒT8TIQ¦^ ÿ� R• gØS� S„v‹• ¿R� ÿ(Wte*N� [Œ šÇ•  z-N ÿ;m'`s‚İ„� Y� tû|� Râe N’cål_N N� n� mœ• Gr ÿ €� Rceñmİ„� Y� tû|� R• ‰ B l Ï k”–2hT� n� mN!kœ• Gr ÿv^� NÏk”–24 hKmš[úQ4lÏ‘� 0 1.6 � R• g¹eÕl CODÇ‘(uHH-6� Sf[� €'lÏ‘Kmš[êNKmš[ � ÿr‚ ¦̂ Ç‘(uHP-8453+}� Y ï S Á ‰� RIQIQ¦^êN� ÿpHÇ‘(uPHB-1 ÿ0.01§~¿O:d� _x‘¦^¡‹� ÿMLSS� ÿän¸~Í‘Ï‘Õl� ÿ1• r‚‡ s  c� _� ÿ1 ÿ—{úQ� 0 �  EMBED Equation.3 � � �  � ÿ1 ÿ � _-N� ÿAbs:N8TIQf ÿMR� €„vŒS'lñg� 0ŒS'lıi� 0}Y'lıi„vpH� R+Rô~� c(W5.5 ÿ6.5 ÿ7.0æ]óS ÿ� T� €„v3ıipH� R+Rô~� c(W5.8 ÿ6.2 ÿ7.5æ]óS� 0 Ù• ;N• ‰/fàV:N(WŒS'l®_ � uir„v\O(u N ÿÓg™e� RP[-N2-úxx‘-1 ÿ4ŒN(lúW½„ Œ‘'YqQm• SOû|«ˆ4xOW ÿN¹eb—�  SO3NaÑS� ueÂˆb_� bkxx‘  ÿæSN¹eb—ï‚¯s_¯sb_� b g:g� • ª€x‘  ÿ• OŒS'lıi…Q4l(• HTx‘' ` � ÿ(W}Y'lıipH_ËYHT NGS‹• ¿R ÿÙ• /fàV:NŒS'lM–
ã ‰ § N� u„vx‘' ` � \ � RP[ g:gir«ˆÛ• Nek'l� S„vÍS”̂ _ËY� b:N;NÍS”̂  ÿ(W Ne� u� bCO2ŒTH2O„v Töe• OpH� • � n NGS� 0FO1u� N4xOWÙ• ›N� \� RP[@b—„vı€Ï‘• ‰ Øš� N4xOWÓg™e� RP[„v ÿ €� NåNa„� „Ö|:N� Y R%„{Q• nöe ÿ€_€_ � f� N«ˆ®_ � uir)R(u €§N� u g:gx‘ïy/} ÿ@båNpH„v NM–‹• ¿R_N� OúQ°sØš� N NGS‹• ¿R[9, 10]� 0 �  şV3a N TÛ• 4lÓg™eSm¦^ NA� Y� tû|� R-N� Tıi„vpHÔkƒ•  �  şV3b N TÛ• 4lÓg™eSm¦^ NB� Y� tû|� R-N� Tıi„vpHÔkƒ•  2.3 Û• 4lÓg™eSm¦^ù[A� NB� Y� tû|� R-N� TıiCOD„vq_ÍT şV4a� N4b� R+RÙ~úQÛ• 4lÓg™eSm¦^A � NB� Y� tû|� R-N� Tıi„vCODÔkƒ• � 0ïSåN wúQ,Aû|� R-N„vCOD cŒS'lñg� 0ŒS'lıi� 0}Y'lıiÊSúQ4lãSz˜• ^� • ekM–NO ÿ� NHTøv T„vØS� S‹• ¿R ÿS_Û• 4lÓg™eSm¦^ÎN50^ÿ200 mg/L� ƒôV� X'Yöe ÿ� TıiCOD g N T z¦^„v NGS ÿCOD»Sd–ƒ• :N� f>f„v/fŒS'lıi� N}Y'lıi„vœ• Ç• än� 0� NKNøvù[gq ÿBû|� R-N„vCOD� NŒS'lñgN¦^ NM–åN� T ÿ� NŒS'lıiÊS}Y'lıi…QúQ°s� f>f NGS ÿÏ~œ• Ç• än� T„vúQ4lãSCODÅ• � • ÏQ� \0Rg� \� 0ù[� N;m'`s‚İ„� Y� t ÿ¦~70%„vCOD»Sd–/f• O`—ŒS'l� N}Y'l®_ � uirù[r‚  }„vM–ã‰\O(u ÿ30%„vCOD»Sd–/f• O`—œ• Ç• än\O(u ÿ €ù[� N� Rceñmİ„� Y� t ÿCOD„v»Sd–;N• ‰ / f• O`—œ• Ç• än\O(u ÿŒS'l� N}Y'l®_ � uirÅNù[� Rceñmİ„-NïS¶n'`„vCODè• � RwQ gM–ã ‰ \ O ( u� 0 �  şV4a N TÛ• 4lÓg™eSm¦^ NA� Y� tû|� R-N� Tıi„vCODÔkƒ•  �  şV4b N TÛ• 4lÓg™eSm¦^ NB� Y� tû|� R-N� TıiCOD„vÔkƒ•  2.4 
A� NB� Y� tû|� R„v� • 4lÏ‘öeô•ØS� SÔkƒ•  şV5Ù~úQ†NA � NB� Y� tû|� R„v� • 4lÏ‘„vöeô•ØS� S� 0ïSåNÂ‰ß[0R ÿ(WA� Y� tû|� R,1u� Nalåln}SOƒ• � \� NSm¦^ƒ• NO ÿ(W� lál„vjR� R\O(u N ÿˆ_¾–(Wœ• hˆb—Ì[Æ– ÿdk� YM–ã ‰ ù [ aŒ;m'`Óg™ewQ go‚}Y„vïS¶n'` ÿ@båN• –@w� Y� töeô•¨cûy� • 4lÏ‘àQNN¡l gúQ°sM–NO� ÿ� NKNøvù[gq ÿ(WB� Y� tû|� R ÿ� • 4l� T„v,{3)Y� • 4lÏ‘ÎN40 mL/minÏQ� \0R23 mL/min ÿv^3zš[(W20 mL/minæ]óS ÿ(Wœ• Gr� n� möeÑS°s ÿœ• Grhˆb—ò]Ï~b_� b † N ô• Æ[„v Ó g ™ e¬`nmB\ ÿ1udk¨ce ÿ¾–¶n'`� R c e Ó g ™ e—˜’|(Wœ• hˆb—D–Ñ• „v NeÌ[Æ– €� _w• œ• ;–›R„v� • � n� X'Y/f� • 4lÏ‘M–NO„v;N• ‰ŸSàV� 0 �  şV5 A� NB� Y� tû|� R„v� • 4lÏ‘„vöeô•ØS� S 2.5 Y—� `� [Œ š-NA� NB� Y� tû|� R-N}Y'lıi� NúQ4l„v8TIQf� 0 �  şV6a A� Y� tû|� R„v}Y'lıiŒTúQ4l„v8TIQf ÿbc €ŠKN ÿA2/O-MBRû|ß~ù[� R c e Ó g ™ e� Y� t„vØš1• r‚‡s ;N• ‰ / f• OV• � Nœ• Gr„v*bYu\O(u� 0 �  şV6b B� Y� tû|� R„v}Y'lıiŒTúQ4l„v8TIQf ÿFOœ• Gr„v*bYu\O(uïS• OúQ4lr‚ ¦̂ Å• � • M–ó• gNO ÿ1• r‚‡sïS¾• 0R95%åN N� 0 � ÿ2 ÿ;m'`s‚İ„� N� Rceñmİ„� Y� tû|� R-N ÿ� TıipH„vØS� S‹• ¿RAS� Røvf� 0 � ÿ3 ÿù[� N;m'`s‚İ„� Y� t ÿ¦~70%„vCOD»Sd–/f• O`—ŒS'l� N}Y'l®_ � uir„vM–ã‰\O(u ÿ30%„vCOD»Sd–/f• O`—œ• Ç• än\O(u ÿ €ù[� N� Rceñmİ„� Y� t ÿ;`COD„v»Sd–;N• ‰ / f• O`—œ• Ç• än\O(u ÿŒS'l� N}Y'l®_ � uirÅNù[ïS¶n'`„vCODè• � RwQ gM–ã ‰ \ O ( u� 0 � ÿ4 ÿù[� N� R c e Ó g ™ e� Y� t ÿœ• Grù[Óg™e—˜’|„v*bYu\O(u• ‰
Ôk®_ � uirù[Óg™e„v� Rã‰\O(uôf� f>f� 0FO/f ÿ• –@w� Y� töeô•¨cûy ÿ¾–¶n'`� R c e Ó g ™ e—˜’|(Wœ• hˆb—D–Ñ• „v NeÌ[Æ– ÿœ• � • 4lÏ‘� • � nM–NO� 0 ÂS� €‡e.s [1] _‡[ğ\ ÿÕn� m ÿ _ê–ñ‚  ÿI{� ÿpSÓgŸ^4l� Y� t€b/g„v� xvzÛ• U\[J]� ÿå]� N4l� Y� t ÿ2003 ÿ23(4)� ÿ23-27� ÿ [2] Thongchai P ÿWorrawwit L� ÿDecolorization of reactive dyes with� ÿ different molecular structures under different environmental conditions[J]� ÿWat� ÿRes� ÿ ÿ2000 ÿ34(17)� ÿ4177-4184� ÿ [3] …Píe†^ ÿjl'Yì•  ÿ• _°eNS� ÿ®_ � uirn}İQBRÊSvQn}İQ:g� t[J]� ÿalÓg2–»l€b/g ÿ1998 ÿ11(1)� ÿ5-9� ÿ [4] Ñ• ey ÿ1g� \ ™Ÿ  ÿ j€âl� ÿ œ• � uirÍS”̂ hV� Y� tÛkº~Ÿ^4l„v-NÕ‹� xvz[J]� ÿ¯sƒXÑyf[ ÿ2001 ÿ22(4)� ÿ91-94� ÿ [5] � R…• Ô•  ÿÄ� � — ÿ‡eXnNS ÿI{� ÿNSO� _œ• -� uirÍS”̂ hV� Y� tÛkÓgŸ^4l„v-NÕ‹� xvz[J]� ÿÙ~4l’c4l ÿ2002 ÿ28(2)� ÿ 56-59� ÿ [6] m_ç~� O ÿµ• ‘Nwm ÿ‹s›Qâl� ÿ9eo‚ ŒS'l-� uir¥c æ ‰ ' l� S� Y� tº~Ç~pSÓgŸ^4l[J]� ÿå]� N4l� Y� t ÿ2000 ÿ22(7) � ÿ46-48� ÿ [7] *mÊO� f ÿ*mNS� u ÿŠq� \¬N ÿI{� ÿA/OMBRÄ~� Tå]z‚� Y� t;m'`Óg™eŸ^4l[J]� ÿpSÓg ÿ2004 ÿ20(8)� ÿ8-10� ÿ [8] Kapdan I K ÿTekol M ÿSengul F� ÿDecolorization of simulated textile wastewater in an anaerobic-aerobic sequential treatment system[J]� ÿProcess Biochemistry ÿ2003 ÿ38� ÿ1031-1037� ÿ [9] _[eyhT ÿ� Y� NGS ÿ4Tè–İ] ÿI{� ÿàe• g+}� YIQM–ã‰;m' ` s‚İ„KN-RÓg™e¶n²m„v� xvz[J]� ÿfkIlÑy€bf[b–f[¥b ÿ2003 ÿ 16 (5)� ÿ32-36� ÿ [10] Šq� \¬N ÿ3u� ƒ  ÿ*mÊO� f ÿI{� ÿA/O MBR� Y� tpSÓgŸ^4l-
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