
ÐÏ� à¡±� á>� þÿ � � )� 3� þÿÿÿ(oõ• � ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿì¥Áq` � øR¿� �  1� bjbjqPqP� � � 6>� :� � :� %� ,8ÿÿ� ÿÿ� ÿÿ� ¤" � " � " �  , �  Æ� Æ� Æ� � h� Ô� � � � � � � 8<� 4p� ,< 8Q.� ¨� ^� � � � � � � � � ÷� f� ]&� � q+Œ� “P� •P•P•P•P•P•P$fRh� ÎTd¹P9Æ� ‰ 1 ÷� ÷� ‰ 1 ‰ 1¹PÆ� Æ� � � � � ÛòP� '@'@'@‰1$ Æ� � � Æ� � � “P ' @ ‰ 1“P'@'@ª• O|Æ� Æ� wP� � œ�  µ¼DoÆ� � � >î P� “P� Q08Q� PZ2U›?v2U$wP2UÆ� wP� ý-he.J'@¯.<ë.ž� ý-ý-ý-¹P¹P� @� ý-ý-ý-8 Q ‰ 1 ‰ 1 ‰ 1 ‰ 1 <  <  <  $  `� ¤< < < `� Ú� T.� 6d� � 8� TŒ� 6Â� � Æ� Æ� Æ� ÿÿÿÿ�  � …• ðXâlT€� TFentonÕ‹BRù[ô•2uZ‘M–ã ‰„v� xvz O›°e)R�  fk‡epg lš°eup _o‚âl (Ñ• Þ]'Yf[� Så]f[b– 
ÿ³lWS Ñ• Þ] 450002) Xd• ‰  ( u…• ðXâlT€� TFentonÕ‹BRù[ô•2uZ‘Û• LˆM–ã ‰  ÿ  • éb¶n²m� RËYpH� 0FentonÕ‹BR„g� b� 0FentonÕ‹BR(uÏ‘ÊSÍS”̂ )n¦^\O:N� €ß[àV } ÿ� xvz� TàV }ù[…• ðX/FentonÕ‹BRÕlM–ã ‰ 4 l-Nô•2uï‚Z‘„vq_ÍT� 0Ó~œghˆ� f ÿ…• ðXâlŒTFentonÕ‹BR„vOS THeœg� f>f ÿý€� f>fÐcØšô•2uZ‘„vM–ã ‰ ‡ s� 0…• ðXâlŒTfentonÕ‹BRT€(u ÿwQ go‚}Y„vå]� N”̂ (uMRof� 0 sQ.•Í‹  ô•2uZ‘ …• ðXâl FentonÕ‹BR M–ã‰ Degradation of m-cresol in wastewater by US/Fenton catalysis technology Wei Xinli, Wu Wenjie, Ma Xinling, Zhang Liangbo. (College of Chemical Engineering, Zhengzhou University ÿZhengzhou Henan 450002) Abstract: M-cresol solution was treated by US/UV catalysis technology and the major influencing facts such as initial pH value of solution, composing of Fenton, the amount of Fenton and medium temperature was studied. The results show that the corporation of US and Fenton had great effect on the degradation of M-cresol. US/Fenton can greatly increase the degradation of M-cresol. So US/Fenton has enormous application advance in industry. Keywords: M-cresol Ultrasonic wave 
Fenton reagent Degradation 20� Nª~90t^ãNåNeg ÿýV…Q� Y_ËY� xvz� \…• ðXâl”̂ (uŽN4lalÓg§c6R ÿ$\vQ”̂ (u(WM–ã ‰Ÿ^4l-N gÒk g:galÓgir„v»l� t¹eb— ÿv^ò]ÖS—_Nš[„vÛ• U\[1, 2]� 0FO• O(uUSN…• ðXzz� S€b/gM–ã‰ g:gir„vý€� €Øš  ÿ� Y� tHeœg NsO ÿàV €îvMR„v� xvz;N• ‰ Æ–-N(W…• ðXâl� NvQƒ[€b/gT€(u¹eb—[3, 4]� 0 ô•2uZ‘/fNÍy gÒk� Sf[ir(•  ÿ• ^ÛlX[(WŽN&q� SŸ^4l-N ÿ/f� b ý V Ä ‰š[„v� OHQ§c6RalÓgir[5]� 0,g‡e� \Õ‹)R(uUS/Fenton€b/gM–ã ‰ ô•2uZ‘ ÿåN� g:NŸ^4l� Y� tå] z¾‹¡‹Ðc›OúW@xpenc� 0 1 ž[Œ šè• � R 1.1 Õ‹BR ž[Œ š¤[M‘6R„vô•2uZ‘!jßbŸ^4l ÿvQ-Nô•2uZ‘:N� Sf[¯~� ÿ30%ÌS'l4l ÿ� R• g¯~� ÿFeSO4·7h2O ÿ� R• g¯~� ÿHCl ÿ� R• g¯~� ÿNaOH ÿ� R• g¯~� 0 1.2 ž[Œ šÅˆn•  ž[Œ šÅˆn• Á ‰ þ V 1� 0Ç‘(uSC-IV� Y‘˜ðX� Sf[ÑS� uhV� ÿ� bý• ÐglQøS ÿ ÿ‘˜‡s22.5 KHz� ÿÍS”̂ )n¦^1uR`)n4ltmýi� ÿ NwmÐg‚S ÿ§c6R� 0 1.3 ž[Œ š¹eÕl ÖSNš[SOïy„vô•2uZ‘¶n²m>eeQÍS”̂ hV-N ÿ� \…• ðXâlÑS� uhVÒceQÍS”̂ ²m N¦~2 cm ÿ§c6R� T� • „vÍS”̂ )n¦^ ÿ(W N TagöN N• • � \Nµköeô•  ÿÖS7hKmš[å‹4l¶n²m-N„vô•2uZ‘Sm¦^ � 0 �  EMBED Word.Picture.8 � � �  þV1 ž[Œ šÅˆn• þV 1 
ÿðXÑS� uhV� ÿ2 ÿbcý€hV� ÿ3 ÿ¢c4Y� ÿ4 ÿR`)n4ltmýi� ÿ5 ÿçpog 1.4 � R• g¹eÕl ô•2uZ‘„v� R• gÇ‘(uØšHe²møvr‚1Œ� ÿ'YÞ• ÐglQøS ÿ� 0Û• 7hÏ‘20 ul ÿAm¨Røv� ÿ2u‡‘/4lSOïyÔk:N60� ÿ40 ÿ� R»yñg:NBDS C18� ÿHypersil ÿýV…QÅˆkX ÿ ÿAm� • 1.0 mL/min� ÿUV-IIïSØS+}� YÀhKmhV ÿâl• •213 nm� 0ô•2uZ‘»Sd–‡s( ·� )š[IN‚Y N� ÿ·� =1-[R]t/[R]0� 0� _-N[R]0� 0[R]t� R+R:NM–ã ‰ 0 ö e ; RŒTtöe;R„vô•2uZ‘Kmš[fM–ã ‰ \ O ( u� 0ù[ŽN� RËYSm¦^:N100 mg/L„vô•2uZ‘¶n²m ÿS_¶n²m� RËYpH:N3öe ÿÏ~Ç• 120 minUS/FentonÕ‹BRÕl„v\O(u ÿïS¾• 0R94%„vM–ã ‰ ‡ s� 0• –¶n²mpH„vžX R ÿ…• ðX/FentonÕ‹BRÕlù[4l-Nô•2uZ‘„vM–ã ‰� • ¦^>fW„M–NO� 0 2.2 FentonÕ‹BR„g� b„vq_ÍT ÖS� RËYSm¦^:N100 mg/L„vô•2uZ‘¶n²m100 mL ÿR`)n25 � ! ÿFeSO4•b RÏ‘:N30 mg/L ÿ¶n²m� RËYpH:N7 ÿ ReQ…• ðXâl ÿH2O2(W•b RÏ‘:N240 ÿ270 ÿ300 ÿ330 ÿ360 mg/L„vagöN NÛ• LˆM–ã ‰  ÿž[Œ šÓ~œg Á ‰ þ V 3� 0 �  EMBED Word.Picture.8 � � �  þV3 FentonÕ‹BR„g� b„vq_ÍT 1uþV3ïSÁ‰ ÿS_H2O2•b RÏ‘� NFeSO4� .� 4� 6� ˆ� Œ� Ò Ü ˜  œ  Œ  š    ´ $ / N O ‹  “ •  � ~ � Š� ô� � � � N� T� ª� º� � � � � � �  
� " � â� è� • � ’� õîâîÙÒÈÒÀ»´î´ÙÒ®Ò®ÒÙÈÒ§ž§ž§• ž§Œ§ƒx§ƒ§»§n� � j� hy@®CJ� U� � � � hy@®CJ� H*� OJ� QJ� � � hy@®CJ� H*� o(� � � hy@®5� • CJ� o(� � � hy@®@ˆüÿCJ� o(� � � hy@®CJ� H*� o(�  � hy@®CJ� o(�  � hy@®aJ�  � hy@®aJ� o(�  � hy@®o(� � � hy@®5� • \� • o(� � � hy@®5� • \� • aJ� o(�  � hy@®aJ� o(� � � hy@®5� • aJ� o(� � � j� hy@®0J� U� � aJ�  � hy@®aJ� o(� � � hy@®5� • CJ$aJ o(� (� .� V� ˆ� Ò   ‹  Ì � � ª� º� Ê� R� f� ìççÛÓÊ¿¿°¥ ˜•̃ ˜� � „³� � dpþ`„³�  � dpþ� ¤›� ¤›XD2YD2 � „Ð� � dpþWDÈ`„Ð� � � „à� � dpþ� ¤›WDÈXD2`„à�  � „ ¦� WDÈ`„ ¦� gdy@®� � ¤›XD2gdy@®� � „ ¦� WDÈ`„ ¦�  � „ ¦� � ¤›WDÈXD2`„ ¦� � � $ � a$� � � $� � „< � � ¤7� � ¤›WD,� XDdYD2`„< � a$� � � Ö0.1ž1ýýý� � � � � f� â� ö� • � È� Ü� � � ,� ”� ¦� ¼� ¼� ô� � � H� n� X� • � ´� ìßìÚÚÚÍÄÍÍ¹±±¦ßìÚ›  � $ � � „â� WD^� `„â� a$�  � „à� � dpþWDÈ`„à� � � $� � dh� � a$�  � „à� � d\þWDÈ`„à� � � „� � � d\þ`„� �  � d\þ� ¤›� ¤›XD2YD2� � $� a$�  � dpþ� ¤›� ¤›XD2YD2� � „à� � dpþ� ¤›� ¤›WDÈXD2YD2`„à� � ’� ”� ¾� À� Â� Æ� È� Ü� � � � � � � � � &�
(� .� 4� 6� <� >� @� F� L� N� V� X� j� l� Š� • � ”� ¦� � � � � � �  � , � . � ¼� ¾� À� ê� ì� î� úóúàÖóÎÉÎó¿ó¿ó¿±¿ó¨ó¿œ¿±ó¿ó“Š• ó¨ó¨ó¨óÖúóún$� jôë5G � � � hy@®CJ� KHU� � V� � aJ� o(� � � hy@®5� • CJ� o(� � � hy@®CJ� aJ� o(� � � hy@®CJ� H*� o(� � � hy@®6� • CJ� H*� ]� • o(� � � hy@®CJ� H*� o(� � � hy@®6� • CJ� H*� ]� • aJ� o(� � � hy@®6� • CJ� ]� • o(�  � hy@®o(� � � hy@®5� • \� • o(� � � j� hy@®CJ� U� � $� j×ã5G � � � hy@®CJ� KHU� � V� � aJ� o(�  � hy@®CJ� o(�  � hy@®CJ� *î� ð� ò� ô� � � F� H� º� ¼� ô� ö� ø� ú� V� X� Z� \� †� ˆ� Š� Œ� Ž� • � ²� ´� Ä� Æ� È� Ê� Ú� Ü� $6$Æ$È$Ê$Ì$Ö$Ø$ %� %� %� %r%t%õëäÜäÖäÍäÍäÍäÈÀ¼È¼©¡ÀÈÜ—Ž…}…ŽrpŽäÍäÍäÍäÍäÍäë� U� � � � hy@®@ˆ� CJ� H*� o(� � � hy@®@ˆ� CJ� � � hy@®@ˆ� CJ� H*� � � hy@®@ˆ� CJ� o(� � � hy@®5� • CJ� \� • o(� � � jq@� hy@®U� � $� jÀë5G � � � hy@®CJ� KHU� � V� � aJ� o(� � � hy@®� � j� hy@®U� �  � hy@®o(� � � hy@®CJ� H*� o(�  � hy@®CJ� � � hy@®5� • \� • o(�  � hy@®CJ� o
(� � � j� hy@®CJ� U� � � � jŽ� � hy@®CJ� U� � ,•b RÏ‘:N9� ÿ1öe ÿ…• ðX/FentonÕ‹BRÕlM–ã‰120 min� T ÿô•2uZ‘M–ã ‰ ‡ s g ' Y� 0 2.3 FentonÕ‹BR ReQÏ‘„vq_ÍT ÖS� RËYSm¦^:N100 mg/L„vô•2uZ‘¶n²m100 mL ÿR`)n25 ÿ úVš[H2O2ŒTFeSO4•b RÏ‘Ôk:N9� ÿ1 ÿ¶n²m� RËYpH:N3 ÿ ReQ…• ðXâl ÿ(WH2O2•b RÏ‘� R+R:N90 ÿ180 ÿ270 ÿ360 ÿ450 mg/L „vagöN NÛ• LˆM–ã ‰  ÿž[Œ šÓ~œg Á ‰ þ V 3� 0 �  EMBED Word.Picture.8 � � �  þV3 Fenton ReQÏ‘„vq_ÍT 1uþV3ïSÁ‰ ÿ H2O2„v•b RÏ‘ù[…• ðX/FentonÕ‹BRÕlM–ã ‰ 4 l-Nô•2uZ‘ gˆ_'Yq_ÍT� 0S_H2O2•b RÏ‘:N90 mg/Löe ÿ…• ðX/FentonÕ‹BRÕl\O(u120 min ÿM–ã ‰ ‡ s Å N : N 6 %� 0S_H2O2•b RÏ‘:N450 mg/Löe ÿ\O(u120 min ÿM–ã ‰ ‡ s� RÐcØš†N13 P� Y ÿ¾• 0R82%� 0 ï S Á ‰  ÿ• –@wH2O2•bÏ‘„vžX R ÿ…• ðX/FentonÕ‹BRÕlM–ã ‰ 4 l-Nô•2uZ‘„vM–ã ‰ ‡ s  gˆ_'YÐcØš� 0 2.4 )n¦^„vq_ÍT ÖS� RËYSm¦^:N100 mg/L„vô•2uZ‘¶n²m100 mL ÿH2O2•b RÏ‘:N270 mg/L ÿFeSO4•b RÏ‘:N30 mg/L ÿ¶n²m� RËYpH:N3 ÿ ReQ…• ðXâl ÿ� R+R(WR`)n15 ÿ25 ÿ35 ÿ45 � !agöN NÛ• LˆM–ã ‰  ÿž[Œ šÓ~œg Á ‰ þ V 4� 0 �  EMBED Origin50.Graph � � �  þV4 )
n¦^„vq_ÍT ÎNþV4ïSÁ‰ ÿ(W45 � !öe…• ðX/FentonÕ‹BRÕlM–ã‰120 min ÿ4l-Nô•2uZ‘„vM–ã ‰ ‡ s 1 \ ¾• 0R†N97% ÿ €� \M–ã ‰ ) n¦^§c6R(W15 � !öe ÿdköeô•2uZ‘„vM–ã‰‡sÅN:N31%� 0àVdk ÿ• –@w)n¦^„vGSØš  ÿM–ã ‰ ‡ s _ N• –KNGSØš� 0 3 Ó~ º‹  (1)(WpH 3^ÿ11…Q ÿ• –¶n²mx‘'`„vžX:_ ÿUS/FentonÕ‹BRÕlù[4l-Nô•2uZ‘„vM–ã ‰� • ¦^ g>fW„ÐcØš� 0 (2)US/FentonÕ‹BRÕlM–ã ‰ 4 l-Nô•2uï‚Z‘ ÿH2O2� NFeSO4•bÏ‘Ôk:N9� ÿ1Ôkƒ• � T� • � 0 (3)(W� xvz� ƒôV…Q ÿ• –FentonÕ‹BR•b RÏ‘žX R ÿ4l-Nô•2uZ‘„vM–ã ‰ ‡ s  gˆ_'YÐcØš� 0 (4)¶n²m)n¦^GSØš  ÿ4l-Nô•2uZ‘„vM–ã ‰ ‡ s _ N Ð c Øš� 0 Ç‘(uUS/FentonÕ‹BRÕl� 0)R(u • ²Q� _…• ðXÑS� uhVÛ• Lˆ g:gŸ^4l� Y� t ÿ/fNÍyˆ_ gå]� N”̂ (uMRof„v4l� Y� t€b/g� 0 ÂS� €‡e.s 1 …P Oe ÿØš  ‡ [  ÿ‹s][NS ÿI{.…• ðXâlM–ã ‰ ï‚ú€¶n²m„vž[Œ š� xvz.¯sƒXÑyf[f[¥b ÿ2002 ÿ22(3)� ÿ402^ÿ404 2 Sivakumar M ÿPandit Ani B . Wastewater treatment : a novel energy efficient hydrodynamic cavitational technique . Ultrasonics Sonochemistry ÿ2002 ÿ9� ÿ123 ^ÿ131 3 Huang H ÿ Hoffmann M. R. Kinetics and mechanismof the enhanced reductive degradation of CCl4 by elemental iron 
in the presence of ultrasound . Environmental Science Technology ÿ1998 ÿ� ÿ32 ÿ� ÿ3 011 ^ÿ3 016 4 Jung H ÿChoi H . Sonolytic degradation of methyl tert-butyl ether : the role of coupled fenton process and persulphate ion . Water Research ÿ2002 ÿ� ÿ36 ÿ� ÿ4 699 ^ÿ4 708 5 ZYæeËz ÿY[Õˆ� u ÿ� R Ày.¯sƒXÑvKm.,{� ÿHr. � S¬N� ÿØšI{Ye²€úQHr>y ÿ2004 òSà`ey ÿu• ·_� f ÿ÷–PN� b ÿI{.5ÿ3ÿ/ (ÿ2/ÿ2û|ß~OS TM–ã ‰ ï‚Z‘„v¨R›Rf[� xvz. � Så]f[¥b.2003 ÿ54� ÿ10 ÿ� ÿ1 437 #• ûN� • ‘• � ÿu•  � Y � ÿ6e0RîO9e?zåe� g� ÿ2006-03-6 ÿ ©HrCg@b g 0¯sƒXalÓg� N2–»l 0Bg×_>y � ,{N\O� €� ÿO›°e)R ÿ7u ÿ1956t^� u ÿZSëX,Yeˆc ÿZSü[ ÿ;N• ‰ Î N‹N� Sf[å] z� N€b/g� xvz� 0 �  �  �  �  ¯sƒXalÓg� N2–»l Q• Ü~Hr ,{4� g 2006t^4� g �  PAGE � 1�  ´� T$|$r%ª%Ì%6'L',(d(v(B)P)¸)� *h*˜*�+ + ôçÜÔÆÜçÜÁ¶«çÜÜÜÜÜž  � d˜þ� ¤›� ¤›XD2YD2 � „h� � dpþWD–`„h�  � $� � „� � WDô� `„� � a$� � � $� a$�  � $� � „� � � dh� � WDô� `„� � a$� � � $� � dh� � a$�  � „à� � dpþWDÈ`„à�  � dpþ� ¤›� ¤›XD2YD2 � „ð� � dpþWDÈ`„ð� � t%v% %¢%¤%¦%¨%ª%Ì%Ö%Ø%Ü%Þ%à%â%"&$&&&
(&‚&„&† &̂&è&ê&ì&î&„'† '̂ 'Š'¬'®',(.(\(^(`(b(d(v(B)P)ê)ì)î)ð)ú)ü)� + +úóúàÖÌóÄóúó½ú½ó½ú½ó½ú½ó½ú½ó´ó´ó´ó¬¨•• ¬ˆÄó• ó½ú½ó´ó• � � hy@®5� • CJ� o(�  � hy@®o(� � � jJ«� hy@®U� � $� j%ì5G � � � hy@®CJ� KHU� � V� � aJ� o(� � � hy@®� � j� hy@®U� � � � hy@®CJ� H*� o(�  � hy@®CJ� H*� � � hy@®5� • \� • o(� � � j� hy@®CJ� U� � � � j� r� hy@®CJ� U� � $� jˆâ5G � � � hy@®CJ� KHU� � V� � aJ� o(�  � hy@®CJ� o(�  � hy@®CJ� 2 +„+Â,V.¤/ø/r0°0Ö0,1.1214181:1>1@1D1F1‚1„1ðÚÚÚðÒÅ½»¹¹¹¹¹¹¹¹¹´¹� � � $ � a$� � � � � � $� � d˜þa$�  � $� � d\þ� ¤h� � ¤h� 4$a$� �  & F� � d˜þ� � $� „g� � „™ þ� d˜þ7$8$H$WDUÿ^„g� `„™ þ a $� � „g� � „™ þ� d˜þWDUÿ^„g� `„™ þ�  +Š+ +¾+~,„,’,”,–,¢,ª,¬,®,°,¸,º,Â,È,Ö,Ø,Â-Ä-$.&.0.4.8.<.>.@.H.J.L.N.V.\.f.h.j.~.È.Ê.*/,/b/d/t/v/~/‚/† /Š/Œ/Ž/–/˜/š/œ/¤/ � 0 0"0$0r0|0„0š0¬0Ô0Ö0øðçðçðçðçðçðçðçðøðçðçðçðçðçðçðçðçðøçðÛçðçðçðçðçðçðçðçðçðçðøÒøÒøÍÀÍÀÍ·� � hy@®CJ� aJ� o(� � � hy@®KHOJ� QJ� aJ� o(�  � hy@®o(� � � hy@®H*� aJ� o(� � � hy@®6� • KH]� • aJ� o(� � � hy@®KHaJ� o(� � � hy@®KHaJ�  
� hy@®aJ� o(� EÖ0Ø0â0ø0ü0*1.1014161:1<1@1B1F1€1„1 † 1’1”1–1˜1ž1 1õðéâéÞÖÞÖÞÖÞÖÞðÞÈ¾È¯ÈÞ¦� � hy@®CJ� aJ� o(� � � hy@®0J� CJ� aJ� mH� nH� u� � � � hy@®0J� CJ� aJ� � � j� hy@®0J� CJ� U� � aJ� � � j� hy@®U� � � � hy@® � hy@®aJ� o(�  � hy@®aJ� o(�  � hy@®o(� � � j� hy@®0J� U� � � „1š1œ1ž1 1÷õõí� � $� � d˜þa$� � � � $� � dh� � a$� � 4&P 1• 7� 2P� � °‚. °ÆA!°� � "°� � #• ß� $• ß� %°� °S� � °à�  • ©� Ž� Dd Ä� ¡ è� è� � � ð\²�  ð� � �  c ð$• € €� A� ?� � ¿�  � ÿ� � ?� � � #"ñ ¿� `¿� €� � ð� €" � ðÞ � � %¶!xNoÄ}?à(z`@• Œÿº � D� @=� ð² %¶!xNoÄ}?à(z`@• Œ|5+� l� à $˜\ � €  þxÚí[{t”Å� ¿ß·»ùvC� Y²Ä„@Ü $’ål’ÍÑã#¬< � 6 à ¡ ‰ X | ´*´ÅÔª(zèQ�  • ¨õ(ÅGÓÖŠ Š!½÷›¹ûÍ~ìÂ¢ � ë Ç ™ Ì Ü ™ ß Þ ™¹sï• ùîði°� ÓCýýýÏcr¹� � \ � • ²†� üy0€• Ò´�  bUƒ5€LH|Z� s?b_Âr@Kl‹f;`• £� • � ”aòcBvc´¨� Ã°œ ƒIÏÙö&agê"� öJLÓ%¶8ê„,É ¯ ( ê ‰—ƒÈƒËá¨nòrŠ� •  D• x›3 ñr� ˆr>ˆyä(cõHzt� Àbd4Rb� "Ã:Ì›5’� ÀF”•:ÇµZ¼ŸÁ—À|X� ×À� œéÅ˜/Ã¼� š°n� , † t� êÕ¥äy2ç� Ð,� È¤™¹Nc¯zÒL� Ï¯á¾·� Ã¼• � á‡1§:¢—#• ‹¸• H• úŽ¨?sK©Û• å• ÕŽð¯ôÇ±u� Ü7kG˜zš œG3Óõ 
‡ËéÒ� ÎÕ7˜Ë×â–#é—óVç IæüÞ8\+Ì§bÚóƒ� <Ÿ5� þ_á˜^~P� S^öúÆ°� Çqõõ`²gÙS� ƒ •r>Ä×RW1� L ô Ã " ‰ á ‡ ×’tª� � é Ü ä ‰� M yõË'„ &̃¡8&n3*AgŽÐ½³¢bìùR¯è• HV9� uÅõË� � WVŽP$Òkê‡ÒžA=¯¾p• @µ¯l˜àÏ¦ÒÞy4~Ô<ÇG� ÍÀ¥ ƒ\_‡æ6×|€YcjƒÞ0¡}%ÍòK]®*"aC(� ƒ$ª‹:• µ šY[èlœ°v%H ño!ŽÒ“þÖaæ½� È\3Çv� � � � |ÿ|ÿ|ÿüß>ä� ":¹� €* � E� ö• ¾¤OÙ� o7tüéîW^›5y|Eey� LsgvféCo� ‚É¿sØM¸• Ç=� yº±Z¾ôyº¦É’SË–%OÜ#j:y¬ä^Í� ÷jj f`^‘9©zoN� Kå¡'� ÞþÅÓ� lÿò…ƒ~•EhË–çß¢RehÇ� _}Úï• „ žýûkÝ¯<úÆý¿• Óï¯ mßõø#“µ�  ù Þ ‰©M&*×`½½MÔÔh©h5Õhâ� Ó‰ó÷èZ |Öšâ»…wvÚ¼¶KÊQ“{Þ!=Ç”� ÀV’Èíš ®� ×¯XrÝ5‹À< • ‚V• ¥4eO. <\p� Ë1îÿ� VAŒ Œe¯%HY3ëG:tXSzy¤Ý¸<Âô• Òg"aã™8=à ã¢²ƒ� ¦• iô� +2{‚ñö� =Á? ²è7rz‚Ñ!� }E^OðÅ¡� ýnaOðb¿EÏ� ô� w• ´èÞQ=Á5¥� ]_´/°xÄ?†3Mcm7F� ˜ ¦±†• í~� __Ô� fzlngxlî¾8~[~Ÿw[þ� eLßXÐç½±À¢é·ô� ¦ÏËí*½~HW)Ówåu•ö µèüa]¥õE� Måú¢{ � ~ Ï†ÔñPÙ;Ì¢? � Ú� nÍ³è¦!• á• Ò?•C¹Ï†,úÞ²P®Õ� • ›”ñµâø>SÆçµ• • æ®Î·� e§Ê• dÛ®ÐÛò÷� Hf–# � OmTgñ#þ� ½¦tt€| åÿ¶ûÉ� ¦¹R»NíJÝ5fu„8G"'• ¥� ”>wÖÄŠçÎŠ{²9M¹• éM¹� ½É� Lßd¤)
¹Ý§Vr« Š́QÄ¹Ê8ù’£ý³k¼¥³Bç,� »ÆÔ9‹&©� ¦·e3Ý5¾-;‘& ~ � MR§ö4%ßsj%?/»c&q.Ï>ù’¯ ŸÓ–MzšHo2� 2�  ¹9v@±âä°• ¤ £Q²0� Ç Ií� ¶aâÙ• U� ÇNßZÓº¹¾†~sàp• õðþþêÃí• • H9Ñ—ìj›Èq• ¹J,¤V ‰ k¹”ØˆŠñÊ²[‰ƒ •#x·nÅÁJ~� ðQDàr”8áIÿ� • Üé²øs<� W§e¤� §iÉ³Êjü�  d ™ V Ú ' Ë¤ � kÓ• � k3NH¬w� ý½~Tàþ� Ø¬y‹{—}>ËiÆ¦NdˆÃ±àÈºÙ/8=ÜwN|V© Ÿ• ‹¼pø• u1Š×íXè……‡ÖÅÖÅrd=µoÄúÌw×Åœ_ †üOÖÅ–#&<ÃgjmøN/tÏ†ð§̂97Ø»¬$X›e• µé G ‰ ‰ ¶ ¯� h˜øž  Þ'ìzLËÄ|¨m´\k§Ò®öEõcl±ºUØÇ•J� ®$r� ©DE¹• Œ� }dÈ˜� • ©Dé›uŒÊKú’ê˜éÛú/þù� ³`2Œ‡  „̈rü{¼• � ÎqVzßZà5×¤7£#¶vgi� /¹:bË5� ,¿Ö ë±nŠ• V• 35‹� ©þœ¼l � ×� â � • 3"ÎÑ• ˜ÿÜ}K¬äž–X¿9iä±£6‹øú• WÍ ŽØ'8� Ñ• h� ÓÂ|&ßýˆ¹k`GÌ• áƒE8†5̂£)·˜¸OÝ;Æƒù� ÂÒø©~vuï2êëÍK4“ÇVœ� • uóµb^ÍÈ‡pÄï� s”>sœv� sÚbðjlWõ� ©üD*ýSûPõÏH• 1Ì¸5€� ; ~ � óWp`ÃQ©hË ±<ÖÝV½â·OVï¥8p5À� � ¿¶é¼ùü‚|'„à ¶ ¶ Þ ™• «?siã¥~ôD� X3÷ª¾� AU"õÀU‘Ë¨� ÁrÝìÒÅ‘…×-ê›O5UXóAsS� Àd• âVL!1¾ R2ŒZOéXõ‰q‡ÄÄõÉâîš²� šÍ� U[Kfƒ†²öšbƒ†ô1êZmÕÙ� õâzX• >þ:ôð‹N• GöÂÃ¤¿Ò� ß� ^hÚà� ±L6H:ü`0gê~¬§´� '� ý ™ î ‰¹ö êšç5ÇN~;Ý5§[¯a×ZýÑ-
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