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N[2]� 0º~Ç~pSÓgŸ^4l-N+T g'YÏ‘±x{|� 0 g:gir� 0‹k Y O Ó g ™ e� 0©RBRÊS gÒkir(• [3]� 0 � NÑS¾• ıV¶[„vpSÓg� NøvÔk ÿ� bıVº~Ç~pSÓg� O� Nı€• n� ND• • nˆm� €( cUSMO§NÁT¡‹)• ‰ ØšúQıV� Y1^ÿ2 P[4] ÿ� bıVpSÓgLˆ� N¨cLˆ� n� m� u§N gˆ_'Y„v\o›R� 0 � n� m� u§N/f� c(W§NÁT� u§NÇ•  zŒT§NÁT„ �̃ gˆm9• -N ÿ� T� t)R(uê• 6qD• • n ÿŠbù[ºN{|ŒT¯sƒX„vqS³[ÏQó• g� \ ÿ TöeEQ� Rán³• ºNìN„v—• ‰  ÿ• O>y� O� 0Ï~NmHeÊvg'Y[2]� 0€{USegô‹  ÿ� n� m� u§N1\/f)R(u� n� m„vı€• nŒTŸS ™ e  ÿ� • Ç• � n� m„v� u§NÇ•  z ÿ� u§NúQ� n� m„v§NÁT� 0 � [½e� n� m� u§N„vHeœg/f� f>f„v� 01993t^� NLuö”Lˆ_ËY(W-NıV¨cLˆ� n� m� u§N(B-4P[y˜) ÿ*bó• 1999t^10� g ÿhQıVò] g50YO¶[º~Ç~pSÓg� O� NŒ[ � b † N� n� m� u§N¡[8hå]\O� 0ÎNÙ• 50¶[º~Ç~pSÓg� O� Neg w ÿ'Y� 0-N‹W� O� NïS‚ ‚ ¦~ir™e5%^ÿ10%(;N• ‰ : N©RBR{|) ÿ‚ ‚ ¦~(u4l5%^ÿ15%� ÿ €-N� \‹W� O� N(;N• ‰ : N a N G•� O� N) ÿ‚ ‚ ¦~i r™eïS¾• 10%^ÿ40% ÿ‚ ‚ ¦~(u4lïS¾• 20%^ÿ50%� 0àe!•N¶[� oÓg� O� Nê• 1998t^åNeg ÿ(Wü~� T»l� t�  NŸ^ �  ŒT� n� m� u§N N 
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(Wº~Ç~Ç•  z-Nàe{˜� o}v� 0Ógr‚  ÿ• • MQ†N'YÏ‘  g³[ � Sf[ÁT‹kYu� bD–@w(Wº~Ç~ÁT N[7]� 0dk� Y ÿØ• • ‰  • éb¯sƒXËS}Y„v F m ™ e� 0 Ó g ™ e I { ( u ™ e� 0‹O‚Y ÿ • ébÿ~r‚Fm™e ÿ ;N• ‰  g ) Y 6 q F m ™ e� 0 iirö€ŒT¨Rirö€(‚Y� fö€� 0¨šö€I{)� ÿ • éb¯sƒXËS}Y„v Ó g ™ e  ÿ‚YÎN iir-NĞcÖS„v)Y6qÄ� (HP-H)ŒT)Y6qÿ~(m-G) [8]� 0 1.2.2 Ç‘(u� n� mØšHe„v� u§Nå]z‚� 0¾‹� Y � n� m� u§Nå]z‚  g� ÿÉh� ^MR� Y� t·Qg• � XNekÕlå]z‚� 0·QÓgå]z‚� 0l• ûypS±‚€b/g� 0� u� `Ógr‚pS±‚€b/g� 0� uirv‘� Y� t€b/gI{� 0vQ-N ÿ� uirv‘• Fm� 0¾|Ã~I{� uirv‘MR� Y� t€b/g ÿ• • M Q † N• O(u±xBR ÿ§N� u„vŸ^4lïS� uirM–ã ‰  ÿ Ï Q� \†NalÓg ÿ‚ ‚ ¦~† Nı€Ï‘� 0‹O‚Y ÿ� \Ç• 'l� S"lv‘(u� NÉhÇ~ir„vÇ• 'l� S"l� o}v ÿïS»Sd–Ç~ir N‹kYu„vÇ• 'l� S"l ÿdkÕlHe‡sØš� 0‚‚ı€  ÿ� NàealÓg[9]� 0º~Ç~Ógte� O� N”̂ Ç‘(u� n� mØšHe„v¾‹� Y ÿ‹O‚Y‚ ‚4l‹W¾‹� Y� 0� \tmÔkÓgr‚¾‹� Y� 0• –:gal4l� Y� tÅˆn• I{ ÿØ• • ‰ R:_å]z‚ ŒTUSCQÍd\O„v¡‹—{:g§c6R� 0 1.2.3 Ÿ^ � _ ir• ‰ŞV6e� Nª_¯s• Q(u � Sìb±x„vŞV6e� 0Óg8• i r ™ e• Q(uåNÊSÓg™e„vŞV6eI{ªc½e� 0‚Y� NIQå]• ^§N� u„vŸ^±
x²m(+T±xÏ‘40^ÿ60 g/L)6eÆ–� TïSôv¥cŞV(u� N• Fmnq¼på]• ^ ÿ� b� €¸„ÑSSm)• � TŞV(u� N� NIQå]• ^[10]� 0ÎN� mÛkŸ^4l-NĞcÖSŠ• Ûk� • ŒT� TÍy� Sf[¶nBR ÿ(u…• änÕl(WÓgr‚ Ÿ̂4l-NŞV6eÓg™eI{ªc½e ÿı• ïSåNM–NOŸ^4l„vr‚ ¦̂ � 0CODŒTBOD[11]� 0 1.3 º~Ç~Ógteå]� NíV:S„valÓg2–»lªc½e 1.3.1 4lalÓg2–»lªc½e N¹eb—• ‰ 9 e Û• � u§Nå]z‚  ÿÏQ� \(u4lÏ‘ÊSŸ^4l’c>eÏ‘� ÿ�  � "� 4� 6� :� <� F� N� V� \� b� d� f� h� j� p� r� t� îİÏ¿¯Ÿ• Ÿ• ŸqaVKV=q/� � hï+`� h W� OJ� QJ� aJ� o(� � � h W� � h+f?OJ� QJ� aJ� o(� � � h# OJ� QJ� aJ� o(� � � h W� OJ� QJ� aJ� o(� � � j� h4EC0J� OJ� QJ� U� � aJ� � � h W� � h• 2ÎOJ� QJ� aJ� o(� � � h# � hµr(CJ KH\� • aJ o(� � � h# � h+f?CJ KH\� • aJ o(� � � h# � h• 2ÎCJ KH\� • aJ o(� � � h# � h# CJ KH\� • aJ o(� � � h# � h^tPCJ KH\� • aJ o(� � � h^tP5� • CJ$KH\� • aJ� o(� !� h W� � h• 2Î5� • CJ$KH\� • aJ� o(� !� h W� � h+f?5� • CJ$KH\� • aJ� o(� � � "� \� r� ´� f ¢ �  H� ş� „� � � @ � óçßÎÃ°¨• Š||k� � dpş� ¤œ� ¤œ@&XD2YD2gd4EC 
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{OB*� CJ� OJ� QJ� ph$� h4EC� hnX•B*� CJ� OJ� QJ� o(� ph!� h4EC� hµr(B*� CJ� OJ� QJ� ph!� h4EC� h• 2ÎB*� CJ� OJ� QJ� ph!� h4EC� hÑ1ÃB*� CJ� OJ� QJ� ph� � h# � hß*ƒB*� aJ� ph� � h# � hß*ƒCJ� PJ� aJ� � � h# � hß*ƒ\ � • aJ� � � h# � h• (ã5� • aJ� � � h# � hß*ƒ5� • aJ� � � h# � hß*ƒCJ� PJ� aJ�  T� V� –� � �  � ¶� ¸� ì� ô� ö� ú� ş� � � � � � � $ � ( � , � 8� :� B� J� N� íÜËÜ¸¥¸’• ¸l¸l¸[ÜJÜJËJ¥! � h4EC� h• 2ÎB*� CJ� OJ� QJ� ph!� h4EC� h¹eÂB*� CJ� OJ� QJ� ph$� h4EC� h¾yßB*� CJ� OJ� QJ� o(� ph$� h4EC� h� làB*� CJ� OJ� QJ� o(� ph$� h4EC� hå(_B*� CJ� OJ� QJ� o(� ph$� h4EC� hš3nB*� CJ� OJ� QJ� o(� ph$� h4EC� h¹eÂB*� CJ� OJ� QJ� o(� ph!� h4EC� hµr(B*� CJ� OJ� QJ� ph!� h4EC� h—goB*� CJ� OJ� QJ� ph$� h4EC� hnX•B*� CJ� OJ� QJ� o(� ph� N� b� d� h� l� z� |� €� †� ¤� ²� ´� ¶� ¾� Æ� Ì� Ğ� ä� ì� *� îÛÊ¹¨¹¨¹—¹†s `O—<—O—$ � h4EC� h• RB*� CJ� OJ� QJ� o(� ph!� h4EC� hµr(B*� CJ� OJ� QJ� ph$� h4EC� h‘� ¨B*� CJ� OJ� QJ� o(� ph$� h4EC� h3� 6B*� CJ� OJ� QJ� o(� ph!
� h4EC� h‘� ¨B*� CJ� OJ� QJ� ph!� h4EC� hnq"B*� CJ� OJ� QJ� ph!� h4EC� h—goB*� CJ� OJ� QJ� ph!� h4EC� h• 2ÎB*� CJ� OJ� QJ� ph!� h4EC� hé9†B*� CJ� OJ� QJ� ph$� h4EC� hnX•B*� CJ� OJ� QJ� o(� ph!� h4EC� hnX•B*� CJ� OJ� QJ� ph� *� ,� b� d� t� |� � � ²� Ş� î� ğ� ş� � � � � � � � � � �  � " � íÜËÜºÜ© …̃˜r©r©r_N=!� h4EC� h ™ ! r 5� • CJ� OJ� QJ� \� • o(� !� h4EC� h‘�  5� • CJ� OJ� QJ� \� • o(� $� h4EC� h• 2ÎB*� CJ� OJ� QJ� o(� ph$� h4EC� h� OqB*� CJ� OJ� QJ� o(� ph$� h4EC� h‘� ¨B*� CJ� OJ� QJ� o(� ph!� h4EC� h¦6±B*� CJ� OJ� QJ� ph!� h4EC� h� OqB*� CJ� OJ� QJ� ph!� h4EC� hµr(B*� CJ� OJ� QJ� ph!� h4EC� h• 2ÎB*� CJ� OJ� QJ� ph!� h4EC� hnq"B*� CJ� OJ� QJ� ph$� h4EC� h²\¢B*� CJ� OJ� QJ� o(� ph� "� $� ,� 4� 6� @� B� D� F� H� L� N� P� R� d� f� h� îİÌ»ª˜†˜tdTBdtd/$� h4EC� h 5ŠB*� CJ� OJ� QJ� o(� ph"� h4EC� ha-oCJ� OJ� QJ� \� • aJ� o(� � � h4EC� ha-oCJ� OJ� QJ� \� • aJ� � � h4EC� h• 2ÎCJ� OJ� QJ� \� • aJ� "� h4EC� heSdCJ� OJ� QJ� \� • aJ� o
(� "� h4EC� h ™ ! r C J� OJ� QJ� \� • aJ� o(� "� h4EC� h‘�  CJ� OJ� QJ� \� • aJ� o(� !� h4EC� h‘�  5� • CJ� OJ� QJ� \� • o(� !� h4EC� h ™ ! r 5� • CJ� OJ� QJ� \� • o(� !� h4EC� hµr(5� • CJ� OJ� QJ� \� • o(� !� h4EC� heSd5� • CJ� OJ� QJ� \� • o(� !� h4EC� hIUV5� • CJ� OJ� QJ� \� • o(� � @� f� ì� t� X� ú� "� ü� 4� Z� f •  F"j"Œ#òääääÓää¿™ ‡ ™� � „à� � dpş7$8$H$WDÈ`„à� gdUuK� � dpş� ¤œ� ¤œ7$8$H$XD2YD2gdUuK� � „à� � dpş7$8$H$WDÈ`„à� gd4EC� � dpş� ¤œ� ¤œ7$8$H$XD2YD2gdÂ� í� � dpş� ¤œ� ¤œ@&XD2YD2gd4EC � „à� � dfşWDÈ`„à� gdÂ� í � dpş� ¤œ@&YD2gd4EC� h� Â� Ä� È� Ê� Ö� Ü� .� 4� 6� � �  � Â� Ä� Æ� Î� Ğ� Ò� Ô� Ö� Ø� ê� ì� ò� ô� � � � � � � � � �  � &� (� J� L� N� t� v� x� � �  � îÛîÛîÈî´ÈîÈî¡‘î¡€î¡Èî‘îÈî‘î‘î¡îÈî‘Èî‘Èîl'� h4EC� h 5ŠB*� CJ� H*� OJ� QJ� o(� ph!� h4ECB*� CJ� H*� OJ� QJ� o(� ph� � h4ECB*� CJ� OJ� QJ� o(� ph$� h4EC� h 5ŠB*� CJ� H*� OJ� QJ� ph'� h4EC� h å O ™ B *� CJ� H*� OJ� QJ� o(� ph$� h4EC� h 5ŠB*� CJ� OJ� QJ� o
(� ph$� h4EC� h>,ÙB*� CJ� OJ� QJ� o(� ph!� h4EC� h 5ŠB*� CJ� OJ� QJ� ph( � ¢� ¤� ¦� â� è� ê� ì� ö� � � "� $� &� 0� 2� 8� <� >� @� D� ë×Ä³ŸÄë� {jWD� W� W� 4� � � h4ECB*� CJ� OJ� QJ� o(� ph$� h4EC� hñJEB*� CJ� OJ� QJ� o(� ph$� h4EC� h:� † B *� CJ� OJ� QJ� o(� ph!� h4EC� hñJEB*� CJ� OJ� QJ� ph$� h4EC� h”k,B*� CJ� OJ� QJ� o(� ph!� h4EC� h• 2ÎB*� CJ� OJ� QJ� ph'� h4EC� h å O ™ B *� CJ� H*� OJ� QJ� o(� ph!� h4EC� h 5ŠB*� CJ� OJ� QJ� ph$� h4EC� h 5ŠB*� CJ� OJ� QJ� o(� ph'� h4EC� h 5ŠB*� CJ� H*� OJ� QJ� o(� ph'� h4EC� h• RB*� CJ� H*� OJ� QJ� o(� ph� D� F� H� J� P� r� t� ~� €� � �  � °� ²� Î� Ğ� æ� è� ü� ş� � � � � � � � X� r� t�  � ë×ëÄ³ • z• j• j• j• j• V×V• z• E E!� h4EC� hóQãB*� CJ� OJ� QJ� ph'� h4EC� h� � çB*� CJ� H*� OJ� QJ� o(� ph� � h4ECB*� CJ� OJ� QJ� o(� ph$� h4EC� h � ¶B*� CJ� OJ� QJ� o(� ph$� h4EC� h� � çB*� CJ� OJ� QJ� o(� ph$� h4EC� hóQãB*� CJ� OJ� QJ� o(� ph!� h4EC� h• 2ÎB*� CJ� OJ� QJ� ph$� h4EC� h”k,B*� CJ� OJ� QJ� o
(� ph'� h4EC� h• RB*� CJ� H*� OJ� QJ� o(� ph'� h4EC� hîSaB*� CJ� H*� OJ� QJ� o(� ph�  � ¢� ª� ¬� ®� °� À� Â� ø� ú� � � � � ,� .� D� F� R� T� Z� \� z� |� � � • � –� ˜� ª� ¬� ´� ¸� ¼� À� Æ� Ô� Ö� à� â� æ� è� ô� ø� ü� � � � � � � :� <� J� íÜÉÜÉÜÉÜÉÜÉÜ¹ÜÉÜ¹Ü¦ÜÉÜ¹ÜÉÜ¹Ü• ‚ • ‚ • ‚ •¹•¹• ‚ • ‚ • ‚ • ‚ •$ � h4EC� h”k,B*� CJ� OJ� QJ� o(� ph!� h4EC� h• 2ÎB*� CJ� OJ� QJ� ph$� h4EC� h p%B*� CJ� OJ� QJ� o(� ph� � h4ECB*� CJ� OJ� QJ� o(� ph$� h4EC� hóQãB*� CJ� OJ� QJ� o(� ph!� h4EC� hóQãB*� CJ� OJ� QJ� ph$� h4EC� h•#§B*� CJ� OJ� QJ� o(� ph/J� V� X� t� v� z� ~� ‚� ”� –� ˜� š� œ� °� ²� Ô� Ö� à� ä� ø� ú� îÛÊÛîÊÛÊ¶¢¶Û• |ÛiÛVÛC$� h4EC� hƒ+¬B*� CJ� OJ� QJ� o(� ph$� h4EC� húj‚B*� CJ� OJ� QJ� o(� ph$� h4EC� hõ$ÿB*� CJ� OJ� QJ� o(� ph$� h4EC� hûyóB*� CJ� OJ� QJ� o(� ph$� h4EC� h$ ˜B*� CJ� OJ� QJ� o(� ph'� h4EC� h� K¨B*� CJ� H*� OJ� QJ� o(� ph'� h4EC� hyehB*� CJ� H*� OJ� QJ� o(� ph!� h4EC� h• 2ÎB*� CJ� OJ� QJ� ph$� h4EC� h”k,B*� CJ� OJ� QJ� o(� ph!
� h4EC� h”k,B*� CJ� OJ� QJ� ph� ú� ş� � � �  � � � � � � � " � * � †� Œ� ´� ¸� À� Î� Ü� ê� î� ö� ú� ü� � � îŞîÌº¨Şî• „s„̀ • „ • „ • „ •M:$� h4EC� h� � çB*� CJ� OJ� QJ� o(� ph$� h4EC� h~ TB*� CJ� OJ� QJ� o(� ph$� h4EC� h p%B*� CJ� OJ� QJ� o(� ph!� h4EC� h p%B*� CJ� OJ� QJ� ph!� h4EC� hæ ±B*� CJ� OJ� QJ� ph$� h4EC� hæ ±B*� CJ� OJ� QJ� o(� ph"� h4EC� h� zÏCJ� OJ� QJ� \� • aJ� o(� "� h4EC� hµr(CJ� OJ� QJ� \� • aJ� o(� "� h4EC� h|>‘CJ� OJ� QJ� \� • aJ� o(� � � h4EC� h ™ ! r C J� OJ� QJ� \� • aJ� "� h4EC� h ™ ! r C J� OJ� QJ� \� • aJ� o(� � � � � � 2� 4� @� X� Z� f� p� r� ˆ� Š� � � ¦� � � íÚÇ¹¬¹›ˆ›wdˆO:(� h4EC� hyehB*� CJ� KHOJ� QJ� o(� ph(� h4EC� hH:8B*� CJ� KHOJ� QJ� o(� ph$� h4EC� hyehB*� CJ� OJ� QJ� o(� ph!� h4EC� hH:8B*� CJ� OJ� QJ� ph$� h4EC� hH:8B*� CJ� OJ� QJ� o(� ph!� h4EC� h ™ ! r B *� CJ� OJ� QJ� ph� � h4EC� hIUVCJ� OJ� QJ� � � h4EC� hIUVCJ� OJ� QJ� o(� $� h4EC� h ™ ! r B *� CJ� OJ� QJ� o(� ph$� h4EC� h� � çB*� CJ� OJ� QJ� o(� ph$� h4EC� hµr
(B*� CJ� OJ� QJ� o(� ph� � � "� $� @� • � ’� š�   � ¢� º� Æ� È� ä� æ� Z éÔ¿ª•ª• ªjWDW1W$� h4EC� h%iWB*� CJ� OJ� QJ� o(� ph$� h4EC� h$� ¥B*� CJ� OJ� QJ� o(� ph$� h4EC� hk� œB*� CJ� OJ� QJ� o(� ph(� h4EC� hk� œB*� CJ� KHOJ� QJ� o(� ph+� h4EC� h å O ™ B *� CJ� H*� KHOJ� QJ� o(� ph(� h4EC� h1]� B*� CJ� KHOJ� QJ� o(� ph(� h4EC� hH:8B*� CJ� KHOJ� QJ� o(� ph(� h4EC� hyehB*� CJ� KHOJ� QJ� o(� ph(� h4EC� hyaÑB*� CJ� KHOJ� QJ� o(� ph+� h4EC� h� K¨B*� CJ� H*� KHOJ� QJ� o(� ph� Z b d f r �  •    Ä Æ Ô Ü à ä æ ê ğ ô ö ø ş ëØÄ¶©¶–…–taPataPat–= $ � h4EC� h• RB*� CJ� OJ� QJ� o(� ph!� h4EC� hæ ±B*� CJ� OJ� QJ� ph$� h4EC� hæ ±B*� CJ� OJ� QJ� o(� ph!� h4EC� h ™ ! r B *� CJ� OJ� QJ� ph!� h4EC� h¼B• B*� CJ� OJ� QJ� ph$� h4EC� h¼B• B*� CJ� OJ� QJ� o(� ph� � h4EC� h ™ ! r C J� OJ� QJ� � � h4EC� hIUVCJ� OJ� QJ� o(� '� h4EC� h� K¨B*� CJ� H*� OJ� QJ� o(� ph$� h4EC� hk� œB*� CJ� OJ� QJ� o(� ph'� h4EC� h å O ™ B *� CJ� H*� OJ� QJ� o(� ph� ş !"!
&!(!0!2!F!H!L!N!R!T!`!f!Š!Œ!¦!¬!¸!¼!Â!È!Ê!Ø!ğ!ú!ü! " "� " """$"B"D"F"ì×ì×ì×ì×ì×ì×ì×ì×ì×ì×ìÁ×® › Š › Š › Š ›w› Š ›d$� h4EC� h� � çB*� CJ� OJ� QJ� o(� ph$� h4EC� hrjxB*� CJ� OJ� QJ� o(� ph!� h4EC� h¼B• B*� CJ� OJ� QJ� ph$� h4EC� h¼B• B*� CJ� OJ� QJ� o(� ph$� h4EC� hæ ±B*� CJ� OJ� QJ� o(� ph+� h4EC� h å O ™ B *� CJ� H*� KHOJ� QJ� o(� ph(� h4EC� hæ ±B*� CJ� KHOJ� QJ� o(� ph%� h4EC� hæ ±B*� CJ� KHOJ� QJ� ph$F"R"X"Z"h"j"š"œ"¼"¾"Â"Ä"È"Ê"Ò"Ô"ê"ğ" � # � # � # � # V#\#^#p#ñãÕÈñ·¤‘• ‘• ¤• ‘¤‘¤‘m‘¤Z¤GZ$� h4EC� h3� � B*� CJ� OJ� QJ� o(� ph$� h4EC� hƒ+¬B*� CJ� OJ� QJ� o(� ph'� h4EC� h å O ™ B *� CJ� H*� OJ� QJ� o(� ph� � hUuKB*� CJ� OJ� QJ� o(� ph$� h4EC� h� CùB*� CJ� OJ� QJ� o(� ph$� h4EC� h‚0\B*� CJ� OJ� QJ� o(� ph!� h4EC� h ™ ! r B *� CJ� OJ� QJ� ph� � h4EC� h ™ ! r C J� OJ� QJ� � � h4EC� h8BCJ� OJ� QJ� o(� � � h4EC� h‘� ¨CJ� OJ� QJ� o(� � � h4EC� hIUVCJ� OJ� QJ� o(� � p#r#x#z#€#ˆ#Š#Œ#’#”#œ#¤#²#´#Î#Ğ#ü#íÚíÚÆÚµ£‘• m[£M?,$� h4EC� h� w¢
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