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(W� Y� t÷xx‘9h� 07xx‘9h� 0Rxx‘9h� 0ì”x‘9hI{4–»yP[öe>f:yúQˆ_}Y0WHeœg� 0� {� €ßb)R(uvQÓ~„g°‹Æ_He”̂ ù[+TCr� ÿe! ÿ„vŸ^4lÛ• Lˆ� Y� t ÿ¢c¨‹  N T8TD–)n¦^ � 0� qçp)n¦^ � 0Mg/Al-CO3-LDH(uÏ‘� NMg/Al-CO3-LDOù[ì”(e!)„v»Sd–Heœg� 0  1  P g ™ eŒT¹eÕl 1.1 Mg/Al-CO3-LDHÊSvQøv”̂ ÌSÑ‘^\'l� Sir„v6R� Y Mg/Al4lÑnówÇ‘(uqQ‰lÀmÕl6R� Y� ÿÖSNš[Ï‘„vMg(NO3)2·6H2OŒTAl(NO3)3·9H2O ÿ¶nŽN»S»yP[4l6R� b¶n²mA� ÿ cNš[Ôk‹OŠbNaOHŒTNa2CO3M‘6R� b¶n²mB� ÿ6q� T� \Ðv²mAŒT±x²mBÅ• � • ÷m� Tv^� dÌb ÿ—_0R¬`nm²m ÿŠb¬`nm²m>eeQ4ltm� •-N ÿ(W70 � ! N� dÌbvf� S6 h ÿ� \§Nir½bän ÿ4l� mó• -N'` ÿr^åq—_4lÑnów7hÁT� 0g� T(WNš[)n¦^ N� qçp3 h ÿ—_0RMg/Al-CO3-LDO� 0 1.2 Mg/Al4lÑnówÊSvQøv”̂ ÌSÑ‘^\'l� Sir„vhˆ• _ 7hÁT„v¢~ � Y8T6eIQ1Œ(u‹W…PÌ‘öSl• ØS¢~ � YIQ1ŒêNKmÕ‹  ÿÕ‹7h:NKBr‹SGr ÿ� R¨• ‡s1 cm ÿ1� 0 ž[Œ š¹eÕl 1.3.1 Cr(VI)„v8TD–ž[Œ š  ÖSNš[Ï‘Mg/Al-CO3-LDO•b>e0R100 mL Cr(VI)¶n²m-N ÿ(WR`� • � dÌbhV N� dÌb ÿ½bän� TKmÕ‹än²mCr(VI)Sm¦^ � 0� €ß[8TD–)
n¦^ � 0Mg/AlÔk� 0� qçp)n¦^ � 0Mg/Al-CO3-LDO(uÏ‘I{àV }ù[8TD–Cr(VI)'`ý€„vq_ÍT� 0vQ-NCr(VI)¶n²m(uÍ‘ì”x‘¾”ŒT»SCO2¸„• ™ 4 l M‘6R� 0 1.3.2 Cr(VI)„vKmš[ Cr(VI)Sm¦^„vKmš[Ç‘(uŒNï‚³xp‘ŒN¼€(DPCI)Ôkr‚Õl[1] ÿPg™eù[¶n²m-NCr(VI)„v8TD–Ï‘� ÿQ ÿ(u� _(1)[2]¡‹—{ � 0 Q=(C0 ÿCt)V/m � ÿ1 ÿ � _-N� ÿC0ŒTCt� R+R:N� Y� tMR� T¶n²mCr(VI)„v(• Ï‘Sm¦^ ÿmg/L� ÿV:N¶n²mSOïy ÿL� ÿm:N8TD–BR(• Ï‘ ÿmg� 0 2 Ó~œg� N¨‹º‹  � � � � � $ � & � . � 0� „� Œ� ø� ú� $ 0 J d x Ž  š  ¨ ² Ð Ô â ê ì �  �  R T ’ –   ¨ ¾ Ô Ú 0 2 ¬ ¼ Ì Î õìõàÙÍÙÄÙ»Ù²Ù²Ù²Ù²§ Ù ™ Ù• †• |• †• †u†uqlqlqlql � h?Wfo(� � � h?Wf � hOyüaJ� o(� � � hOyü5� • \� • aJ� o(� � � hOyü5� • \� • aJ� o(� � � hOyü5� • \� • aJ� � � hOyüB*� KHaJ� o(� phÿ� � hOyü5� • KHaJ� o(� � � hOyüKHaJ� o(� � � hOyüH*� aJ� o(� � � hOyü5� • aJ� o(� � � j� hOyü0J� U� � aJ�  � hOyüaJ� o(� � � hOyü5� • CJ$H*� aJ� o(� � � hOyüCJ$aJ� o(� � � hOyü5� • CJ$aJ� o(� )� &� >� „� ¨ â Þ ²� ø� ,� ø� � � H� ¾� ô� L� X� ~� òíäÜÜÚÜÎÃÃ¶¶¶¤”¶�  &�  
F� � dpþ� ¤›� ¤›XD2YD2� � „³� � dpþ`„³� � � „� � � dpþ`„� �  � dpþ� ¤›� ¤›XD2YD2 � „à� � dpþWDÈ`„à�  � „ ¦� � ¤›WDÈYD2`„ ¦� � � � „ ¦� WDÈ`„ ¦� � � $ � � ¤›YD2a$� � � $� a$�  � $� � ¤7� � ¤›XDdYD2a$� � � Ê2B3â3þþþ� � � � Î Ú Þ î ð ò X Z \ ^ ’ ”  þ � � � � � � � � 2� D�  � ¾� Ä� Ö� Þ� î� ð�  �  � "� <� >� `� d� j� n� v� †� ž� ¦� ª� ¬� ®� °� ²� Â� Ä� Æ� È� Þ� à� â� è� ø� � � øñêãÝ×Ð×Ð×Ð×Ð×Ð×Ð×Ð×Ð×Ð×Ð×Ð×ÐÇ×Ð×Ð×Ð×Ð×ÐÇ×ñ¾·® © ¢ œ •×ÐŒ� � hOyüCJ� aJ� o(�  � hOyüaJ� o(�  � hOyüaJ�  � hOyü\� • o(�  � hOyü\� • � � hOyü0J� 5� • aJ�  � hOyü5� • aJ � � hOyü5� • aJ� o(� � � hOyüKHaJ� o(�  � hOyüaJ� o(�  � hOyüaJ�  � hOyüaJ�  � hOyü5� • aJ�  � hOyü5� • aJ�  � hOyüaJ� o(�  � h?WfaJ� o(� 5� � (� ¶� ¸� Ö� Ø� ö� ø� � � "� $� ,� ~� €� ‚� „� Š� Œ� š� œ� ž�   � ¦� ¨� Þ� à� ä� æ� °� ²� ¾� ô� D� H� L� –� ˜� 2� 4� Š� Œ� š� ¼� ô� ú� � �  � ,� 2� :� <� õìáìáìÓÈ½±½ìáìáìáìáìáìáìáìáìáì½¦™¦ìáìáìáì½ìõìŽìõìƒ� � hOyü5� • 6� • CJ� aJ� � � hOyü6� • CJ� aJ� o(� � � hOyü@ˆ� CJ� H*� aJ� o(� � � hOyü@ˆ� CJ� aJ� o
(� � � hOyüCJ� H*� \� • aJ� o(� � � hOyüCJ� \� • aJ� o(� � � hOyü5� • CJ� aJ� o(� � � hOyüB*� CJ� aJ� o(� ph� � hOyüCJ� H*� aJ� o(� � � hOyüCJ� aJ� o(� � � hOyüCJ� H*� aJ� o(� 2~� š� ¼� :� l� Ú� ì� "&j)• )®)�+�+ +$+ T+Ò+ð+î,ò,ôçôÜ×ççôççËÆ½Æµ¯ç¤Æ � „è� � dpþWDÈ`„è� � � dpþ@&� � $� � dpþa$�  � $� � dpþ@&a$� � � $� a$�  � „à� � dpþ@&WDÈ`„à� � � dpþ � „Ä� � dpþWD• � `„Ä�  � dpþ� ¤›� ¤›XD2YD2 � „à� � dpþWDÈ`„à� � <� @� B� D� F� H� J� L� N� P� R� r� t� v� x� z� |� °� ²� Â� Ä� Ú� ì� &"&$&&&v&x&z&€&‚&† &̂&Š&¨&ª&¬&²&´&¶&¸&Ä&Æ&È&ö&ø&ú&� ' 'öëàÕëàöëÕëÌÁ¶ÌÁ¶ÌÁÌÁÌÕ´Ì¥ šÌ’Ì’Ì’‡ ~ Ì’Ì’Ì’Ì’‡ ~ Ì¥ šÌ’� � hOyüCJ� H*� aJ� � � hOyüCJ� H*� aJ� o(� � � hOyüCJ� aJ� � � hOyüCJ� KHaJ� o(� � � hOyüB*� CJ� \� • aJ� o(� ph� U� � � � hOyüCJ� H*� aJ� o(� � � hOyü6� • CJ� aJ� o(� � � hOyüCJ� aJ� o(� � � hOyü5� • CJ� aJ� o(� � � hOyü5� • CJ� H*� aJ� � � hOyü5� • 6� • CJ� aJ� � � hOyü5� • CJ� aJ� 12.1 …PÌ‘öS¢~ � Y8T6eIQ1Œyr• _ þV1� ÿa ÿ/f4lÑnów„v¢~ � Y8T6e1Œ  
ÿ� N‡e.s[3]@bÏcð• „v4lÑnów¢~ � Y8T6e1ŒúW,gNô• � 0vQ-N(W3 489 cm ÿ1� Y:NÓ~„gB\-N"l'l9h„v/c¨Rð\� ÿ(W1 654� 01 384 cm ÿ1� Y� R+RúQ°s†NÓ~vf4lŒTB\ô•³xx‘9h„vyr• _'`/c¨Rð\� 0þV1� ÿb ÿ/f(W500 � !� qçp—_0R„vLDO„v¢~ � Y8T6e1Œ� 0� NþV1� ÿa ÿøvÔk ÿ1 654 cm ÿ1D–Ñ• � NÓ~vf4l gsQ„v/c¨Rð\� f>fÏQ1_ ÿÑ• NNˆm1Y ÿ €1 384 cm ÿ1D–Ñ• „vhˆ:yB\ô•³xx‘9h/c¨Rð\� f>fÏQ1_� 0hˆ� f4lÑnów(W� qçp� T1Y»S † N è• � RB\ô•4–»yP[ŒTÓ~vf4l� 0þV1� ÿc ÿ/fLDO8TD–Cr2O72 ÿ� T„v¢~ � Y8T6e1Œ� 0CrO42 ÿ� 0Cr2O72 ÿ„v¢~ � Yyr• _8T6e‘˜‡ s� R+R:N950^ÿ800 cm ÿ1ŒT950^ÿ900 cm ÿ1 ÿvQ-NMOŽN876 cm ÿ1� Y„v/c¨Rð\ïSý€:NN Y� Tð\ ÿ� NB\ô•CrO42 ÿ� 0Cr2O72 ÿ gsQ� 0� NþV1� ÿa ÿŒT� ÿb ÿøvÔk ÿ8TD–ÍS”̂ � T1 654 cm ÿ1D–Ñ• Ó~vf4l„v/c¨Rð\úW,gb` Y0R� qçpMR4ls^ ÿhˆ� f¶n²m-N„vH2OÛ• eQ†NLDO„vB\ô•MOn• � 0 2.2 LDO»Sd–Cr(VI)Heœg 2.2.1 � qçp)n¦^„vq_ÍT ÎNþV2ïSåN wúQ ÿLDHŒTLDOøvÔk ÿLDOwQ gù[Cr� ÿe! ÿ»yP[ôf}Y„v8TD–Heœg� 0� qçp)n¦^(W200 � !öe ÿ»Sd–Heœg N� f>f� ÿ� qçp)n¦^(W400 
� !„vLDOù[Cr� ÿe! ÿ»yP[»Sd–HeœggsO� ÿ� qçp)n¦^(W400^ÿ600 � !„vLDO ÿ»Sd–HeœgúW,g� cs^� ÿ� qçp)n¦^(W800 � !öe ÿ»Sd–Heœg� f>f NM–� 0� qçp)n¦^(W400 � !åN Nöe ÿ1uŽNB\ô•4lŒTCO32+¡l gŒ[hQ1• d– ÿ �  þV1 4lÑnów¢~ � Yhˆ• _þV �  þV2 N T� qçp)n¦^LDO� Y� tCr� ÿe! ÿ»Sd–‡s ù[Cr� ÿe! ÿ»Sd–Heœg N� tó`� ÿ800 � !öe ÿ� qçp§Nir-N gA•Ý”� \vfów� u� b ÿü[ô• g� T Ný€Œ[hQÛ• LˆÓ~„gîO Y ÿÎN €� _w• Heœg NM–[4]� 0 2.2.2 8TD–)n¦^„vq_ÍT 1uþV3ïSåN wúQ ÿ30 � !åN Nöe• –@w)n¦^„vGSØš  ÿ»Sd–‡sGSØš „vE^¦^ƒ• 'Y� ÿ…• Ç• 30 � !öe ÿ»Sd–‡súW,g N• QGSØš� 0ô‹� fLDOù[Cr� ÿe! ÿ„v8TD–:N� Sf[8TD– ÿ €^—ir� t8TD– ÿ8TD–� • ¦^ ( � bÍS”̂ � • ¦^)• –@w)n¦^„vGSØš  €žX'Y ÿ0R¾• 30 � !@b»Sd–„vCr(VI)peúW,g¾• 0R• gP–y ,{N\O� €� ÿá€  Y— ÿsY ÿ1973t^� u ÿUxëX ÿ;N• ‰”̂ (u� Sf[„vYe� xå]\O� 0 *Ym_l� wYe²€…Sy˜îv(No.20050446)� 0 �  �  �  �  ¯sƒXalÓg� N2–»l Q• Ü~Hr ,{10� g 2007t^10� g � PAGE �  � PAGE � 5�  �  PAGE � 5�  '� '� '0'2'>'@'B'H'J'N'P'R'€'‚'„'• '’'”'è'ê'ì'ô'ú'þ'� (� (� (� ( ( (� ("($(&(((*(.(0(2(4(6
(8(P(V(X(d(f(h(j(p(r(~(€(‚(Œ(˜(š(œ(¼(Â(Ä(Æ(È(Ê(Î(Ð(Ò(Ô(Ö(Ø(� )� )� )� )öîöãöîöîöîØÏöîöîØÏöÄãöîöî»î»ÏØöî»ÏØöî»î»ÏØöîöîØÏöîöîØÏöîØÏöî»ÏØöî»î»ÏØöîöî� � hOyüCJ� H*� aJ� � � hOyüCJ� \� • aJ� o(� � � hOyüCJ� H*� aJ� � � hOyüCJ� H*� aJ� o(� � � hOyüCJ� KHaJ� o(� � � hOyüCJ� aJ� � � hOyüCJ� aJ� o(� J� )� )� )L)N)V)\)~)Š)• )š)Þ)$*B*ì*î*ò*� +� +� +� +� + +"+$+R+õìãØãÐãÅãºã¯ã¯¢ •̄ • reZeNãB� � hOyü5� • KH\� • aJ� o(� � � j7D� hOyüCJ� U� � aJ� � � hOyü5� • KHaJ� o(� � � hOyü5� • B*� aJ� o(� ph� � hOyüB*� CJ� \� • aJ� o(� ph&� j� hOyüB*� CJ� U� � \� • aJ� o(� ph� � hOyüCJ� H*� KHaJ� o(� � � hOyüCJ� H*� KHaJ� o(� � � hOyüCJ� KHaJ� o(� � � hOyüCJ� \� • aJ� o(� � � hOyü5� • CJ� aJ� o(� � � hOyüCJ� aJ� � � hOyüCJ� H*� aJ� o(� � � hOyüCJ� aJ� o(� � � hOyüCJ� H*� aJ� � � hOyüCJ� H*� aJ� o(� � R+T+È+Î+Ò+ð+ì,î,ð,ò,þ,� -"-@-B-V-X-Z-†-Š-š-ª-¬-´-¦.¶.ê.ì.ø. /(/@/P/R/Z/x/|/Â/Ò/õêßêÔÇ¼²©• õ• Ô‘Ô…©• wê©l©êa©l©ê©ê©l©ê©ê©� � hOyü5� • CJ� aJ� o(� � � hOyüCJ� H*� aJ� o
(� � � hOyüB*� CJ� aJ� o(� ph� � jfY� hOyüCJ� U� � aJ� � � hOyüCJ� H*� \� • aJ� o(� � � hOyü5� • KH\� • aJ� o(� � � hOyüCJ� aJ� o(� � � jÜP� hOyüCJ� U� � � � hOyü@ˆ� CJ� aJ� o(� � � hOyü@ˆ� CJ� KHaJ� o(� � � hOyüCJ� \� • aJ� o(� � � hOyüCJ� H*� aJ� o(� � � hOyüCJ� KHaJ� o(� � � hOyü5� • \� • aJ� o(� &ò,"-V-Z-†-¦.¶.X0b0Ö0b1ê1d2¤2ñäß×Ì¿Ì¨’’ƒ ƒr� � $� � „à� � d\þ� ¤h� � ¤h� 4$`„à� a$� � � „ã� � „� þ� d˜þWD� ÿ^„ã� `„� þ� � � „ã� � „� þ� d˜þ� ¤� ¤WD� ÿ[$\$^„ã� `„� þ� � „* � � „Öý� d˜þ� ¤›� ¤›WD� ÿXD2YD2^„* � ` „Öý � dpþ� ¤›� ¤›XD2YD2 � „à� � dpþWDÈ`„à� � � $� � dpþa$� � � $� a$�  � d� ÿ� ¤›� ¤›XD2YD2 � $� � „̂ � � dpþWD&� `„̂ � a$�  Ò/Ô/Ü/� 0 0"0*0X0b0h0Ö0Ü0b1d1f1h1†1• 1°1¶1¸1è1ê1ì1î1ð1ô1 2 2*202`2d2n2õìáìõìáÒÄ´Ä´¨š¨š• š ƒymš¨š¨• a• aƒa• \ � hOyüo(� � � hOyüB*� \� • aJ� ph� � hOyüB*� aJ� o(� ph� � hOyüB*� aJ� ph� � hOyüB*� o(� ph� � hOyüB*� \� • aJ� o(� ph� � hOyüB*� KHaJ� o(� ph� � hOyüB*� KHaJ� ph� � hOyüB*� CJ� OJQJo
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