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6 @3-"�6 @3-"�6 @3-"�6 @3-"�				 6 @3--7 	 &"' ()* +	 . "/-01! ' (/-+	 2@"' * (/-+	 )-)* >-4 3"�	6 @3--7 	 &"' ()* +	 . "/-01! ' (/-+	 2@"' * (/-+	 )-)* >-4 3"�	6 @3--7 	 &"' ()* +	 . "/-01! ' (/-+	 2@"' * (/-+	 )-)* >-4 3"�	6 @3--7 	 &"' ()* +	 . "/-01! ' (/-+	 2@"' * (/-+	 )-)* >-4 3"�	 )1-)( )(6 "4 (A/-. "0 
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)* >)"' (/";	 ' * )(4 -:		 6 @3--+	 0"(' 7 +	 A	 6 (6 ' "(7 -4 6 @3-"+	 9(-:"3+�	 "+(7 -	 /(08 -0-+
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2,3,7,8-6 (6 ' ",4 * ' . -/(08 * . -* ,+-0-6 (6 ' ",4 * ' . -/(08 * . -* ,+-0-6 (6 ' ",4 * ' . -/(08 * . -* ,+-0-6 (6 ' ",4 * ' . -/(08 * . -* ,+-0-
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)"&"4 -7 ". ;	 )(A��	 +"! #! 0-+	 %�A-"0-	 24 (/-. "0	 . "-2@* 	 ,4 * ' 9():3(4 -	 * ' &"0! 4 -

0"(' 7 (/-+	 -06 (0+-! ' -	 2"' )* (/"	 . "	 )"7 -	 &")* @(0(/"	 5(+6 -:-. (/". �	 ",3(

"! :-4 (/(4 -"	 )* +2"34 ((/+	 &"03! )"' 6 * 7 	 6 (' )-0-	 A	 5(+6 -:-. -�	 5(+6 -:-. (/-

2"' )* ". &(0(0 ,-)-! '  . " /-* 4 * &-! '  5' (5"' "6 (/+, ' * )4 (/-: &")* -@(0(/"
)"30(/4 (/-+,  ):(0"' (7 " . ""3". (/(/-+, +"' (3(4 " ):(0"' ((/-+, 9(+"0">- +"+* ? 4 * -
+")(! ' 0(*  5' * . ! ,:--+ )"30(/4 (/-+, +"@* ? ":>* 3' (/*  )"30(/4 (/-+	 . "	 :>* 3(4 7 "

&"' (	5"' "8 -6 (/-+ +"2-0""B ). (&* . . 
)"&"4 -7 ". ;	 "B )* E0. ";	 ' * )	 (' 7 A(' 7 -	 5(+6 -:-. -+	 A	 �;%ADA+	 2"' )* (/-+	 . ' * +

6 (,0* 4 * &-! ' -	 5' * :(+-+	 )-). -0"' (* /-+"+	 "' "+"+! ' 3(4 -	 7 "0"! ' -	 5' * . ! ,6 -+

+">-7 	2"' )* -,)0(/* . "	. -* ,+-0-	. "	)8 "	5' * . ! ,6 9-	)-0"' (3-+	+">-7 	>3. (/* . "�
/! 0(/"9-	. -* ,+-0(/-+	2"' )* ,)0-+	&8 (/+	9* ' -+	 "B +"0-90"3-"	9(). (&-	,-)-! ' -

5' * :(+(/-�

• +"@* ? ":>* 3' (/*  . "	+")(. -:-0* 	0"' E(0(/-+	23"
• ,4 * ' 9():3(4 -	* ' &"0! 4 -	0"(' 7 (/-+	&"' . ",)0"

+"@* ? ":>* 3' (/*+"@* ? ":>* 3' (/*+"@* ? ":>* 3' (/*+"@* ? ":>* 3' (/*  . "	 +")(. -:-0* 	 0"' E(0(/-+	 23"�. "	 +")(. -:-0* 	 0"' E(0(/-+	 23"�. "	 +")(. -:-0* 	 0"' E(0(/-+	 23"�. "	 +")(. -:-0* 	 0"' E(0(/-+	 23"�	 "99--+ &"' ()* +	 . ":3-+

+")+">! ' 7 "	 )* 0":()(/-7 ; 1996	 2(4 + . -* ,+-07 " F ")! ' - &")* 0"6 @* ' :0- 9(". &(0+
. "">4 * (/-7  10 #&/2(4 -2". 9-. ") ' "* . (0* /-+ 0">(3"' - 7 "0"/"' 2-4 ".  )* . -+

0"&"3+"23"3 ,"' >0(/8 (	. " +")(. -:-0*  0"' E(0(/-+ 23"8 (. 		

)@"' -	 +"@* ? ":>* 3' (/*  0"' E(0(/-+ ()! @"* , ,"B "4 . -, +"#3(/- 0"' E(0(/-,
54 "+6 )"+(/-, ' (8 -0") )"+" 6-7-F ('  "B ()"6 (/" +")(. -:-0*  0"' E(0(/-+ )"+"+, )"&' ") ")
! #"0"+#0(4 9- 1"4 8 ( . -. -" 54 "+6 )"+(/-+ (1-' -7 ".  5* 4 -3-0-4 A,4 * ' -. -+"&"0	 -
(C2H3Cl)n . ")8 ". (/! 4 -)	9():3(4 * /". 

5* 4 -3-0-4 ,4 * ' -. -+ 23-+"+ )-). -0"' (* /+ 9(). (&- ' (",:-(/-:
    (C2H3Cl)n+ O2 

� 2nCO2 + nH2O + HCl
    4HCl + O2		� 2H2O + Cl2

		)"B "4 - 6 ()5(' "6 ! ' ", * ' &"0! 4 - 0-37 -(' (/(/-+	 �1-' -7 ". ".  "' * )"6 ! 4 -

0-37 -(' (/(/-+  . " ,4 * ' -+ "' +(/* /" -+ 5-' * /(/-", ' * )(4 7 " . ' * +": )-). -0"' (* /+

. -* ,+-07 " 2"' )* ,)0". 2")@3"0 +">(4 )2-? * (/9- 0"&"3+"23"3  ,"' >0(/9-
&"0>* ' :-(4 (/! 4 - 5' * :(+- 850oc-8 ( )-). -0"' * /+ . " ") . ' * + . -* ,+-0(/- -23-"0,
)"&' ") &")* 0"/* 4 ,3- "-' (/-+ &":-3(/-+"+ -+-0- 0"2-4 * /' -3 -+(3 2"' )* -,)0(/-"0.

"99-+" . " . "+"34 (7  (3' * 5-+ ,3(@0(/9- . -* ,+-0(/-7  6 * ,+-#":--+ 5' * /4 ()"+
. -. - @! ' ". B (/" (7 )* /". ", )--B (+ &". "2@3(6 -4 (/" 6700 +")(. -:-0*  0"' E(0(/-+

+"23"3- ,"' >0-+ 4 -#3-. ":--+ 9(+">(/. )-). -0"' (* /+ #* )5"0-" +"@* ? ":>* 3' (/*

0"' E(0(/-+ . ">"' -+>(/-+"  . " 54 "+6 )"+! ' - 0"#(7 * /(/-+ . ":"4 #"3(/-+ 9(+">(/.
93(:-"9- - )+* ? 4 -* +	 &"' ()* + . ":3-+ 4 -. (' -+">(4 )2-? * 9- +"@* ? ":>* 3' (/*

0"' E(0(/-+ . ">"' -+>(/" )' "3"4 - 2(4 -" 5' ",6 -#! 4 ".  >* ' :-(4 . (/".
0-. (' 4 "0. (/9- 0"&"3+"23"3- ,"' >0(/- . -* ,+-07 " 2"' )* ,)0-+ 1-' -7 ".  2@"' * +

2"' )* ". &(0. 0(0. 1990 2(4 + )"7 - &")* 0"6 @* ' :0-  9(". &(0. " 412	 &/2(4 -2". 9-. 
)-4 -"' . - . * 4 "' -7  B -' (/! 4 -   ,"' >0(/-+ ' (#* 0+6 ' ! ,:--+ 9(). (&, 1996 2(4 +

. -* ,+-07 " &")* 0"6 @* ' :0- 9():-' . " 4,1&-). (/2(4 -2". 9-.
,4 * ' 9():3(4 -	 * ' &"0! 4 -	 0"(' 7 (/-+	 &"' . ",)0"�,4 * ' 9():3(4 -	 * ' &"0! 4 -	 0"(' 7 (/-+	 &"' . ",)0"�,4 * ' 9():3(4 -	 * ' &"0! 4 -	 0"(' 7 (/-+	 &"' . ",)0"�,4 * ' 9():3(4 -	 * ' &"0! 4 -	 0"(' 7 (/-+	 &"' . ",)0"�				 . -* ,+-0(/-	 "+(3(

9(+"14 (/(4 -"	 2"' )* -,)0"+	 ,4 * ' 9():3(4 -	 * ' &"0! 4 -	 5(+6 -:-. (/-+	 &"' ()* 9-

&"' . ",)0-+	 9(. (&". �	 "B 0-90! 4 -+	 &")* ;	 "+(7 -	 5(+6 -:-. (/-+	 &")* @(0(/"	 14 -('

9(8 B ! . ! 4 -	"0	"#' 1"4 ! 4 -"�
)(A��	 +"! #! 0-+ %�A[�A-"0	 24 (/9-	 	 ,4 * ' * ' &"0! 4 -	 5(+6 -:-. (/-	 ? "' 7 * .

&")* -@(0(/* . " +* ? 4 -+ )(! ' 0(* /"9-. (' 7 -(' 7 - ? "' 7 * .  &")* @(0(/! 4 -
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,4 * ' * ' &"0! 4 - 5(+6 -:-. - -@*  (.2 ���� )-+- 9(),)0(4 - 5.	 )-! 4 (' -

. "F -4 . * (/! 4  -,0" 0* /(4 -+ 5' ()--7 ;	 ' ". &"0 ���A+ &")* @(0(/-7  #":* /' -* /")

. "")"' :>" )"4 "' --+, @3-7 (4 - =-' -+" . " 6 -? -+ (5-. ()-(/-	 �5' (5"' "6 -

&")* -@(0(/* . "	 ")	 . ""3". (/-+	 &". ")6 "0-	 )2(' (/-+	 A	 #* B * (/-+	 +"2-0""B ). (&* .  ,
)"&' ") 9(). (&9- &")* 34 -0. " ") 5' (5"' "6 -+ &")* @(0(/-+ 1"4 -"0 )1-)( (#* 4 * &-! ' -

9(. (&(/-. ! #"0"+#0(4 	>"0(/9-	. ". &(0-4 -";	' * )	)"B "4 -	6 * ,+-#! ' * /-7 	>"+-"7 . (/"

' * &* ' :	 7 "3". 	 ���;	 "+(3(	 &"' ()* 9-	 ")	 0"(' 7 -+	 ? * 6 * ,-)-! ' -	 �)8 -+	 +>-3(/-+
)* ,)(. (/-7  	&"' . ",)0-+	9(. (&". 	2"' )* ,)0-4 -	. -* ,+-0(/-�

,4 * ' * ' &"0! 4 - 5(+6 -:-. (/-  ? -8 -#! ' -, ,-)-! ' - . " )-#' * /-* 4 * &-! ' -

? ",6 * ' (/-+ )* ,)(. (/-7  1"4 -"0 0(4 " -94 (/-"0, ",37  7 3-+(/" . "&' * 3. 0(0
0-". "&9-, ):(0"' (9- . " ".9�

,4 * ' * ' &"0! 4 - 5(+6 -:-. (/- +">-? "7 * " -)-7 , ' * ) )* ,)(. (/(0

' (5' * . ! ,:-! 4  ? ! 0,:-"8 ( (&"0+"#! 7 ' (/-7  ()/' -* 0-+ &"03-7 "' (/-+ +6 ". -"8 ().
)"7 - )* ,)(. (/" . -* ,+-07 " )* ,)(. (/-+ )+&"3+-"; ")-6 * ) -23(3(0	 :* :>"4 -

* ' &"0-8 )-+ 9-0"&"0- * ' &"0* (/-+ 5"7 * 4 * &-"+" . "  . ""3". (/(/+.

. "+#30". "+#30". "+#30". "+#30"�

")' -&". ;	2"' )* . &(0-4 	-,0"	&"' ()* +	,-)-! ' -	. ")"/-01! ' (/4 (/-7 	&")* 23(! 4

(#* 4 * &-! ' 	5' * /4 ()"7 "	+2"34 (/-+	+"#-7 >(/-	. "	)"7 -	+2"34 (/-+	)(7 * . -#"�	E3(0+

)-(' 	 &"0>-4 ! 4 -	 -,0"	 	 &"' ()* +	 ,-)-! ' -	 . ")"/-01! ' (/4 (/-	 A	 )1-)(	 )(6 "4 (/-	 . "
. -* ,+-0(/-�	 )0-930(4 * 3"0-	 @! ' ". B (/"	 (7 )* /"	 6 (' )-0-+	 A	 C)1-)(	 )(6 "4 (/-D

&"0)"' 6 (/"+;	 )* :()! 4 -"	 )1-)(	 )(6 "4 (/-+	 @3(4 "8 (	 )(6 ". 	 6 * ,+-#! ' -

2"' )* )". &(04 (/-+	 A	 6 @3--+;	 3(' :>4 -+2@"4 -+"	 . "	 #". )-! )-+	 . ">"+-"7 (/";	 ")
)(6 "4 (/-7 	 &"' ()* +	 . "/-01! ' (/-+	 2@"' * (/-+	 )-)* >-4 3"	 . "	 )"7 -	 )* ,)(. (/-+

6 * ,+-#! ' * /"�	 . -* ,+-0(/-	 14 -(' 	 6 * ,+-#! ' 	 0"(' 7 (/+	 2"' )* ". &(0(0	 . "	 :* :>"4

* ' &"0-8 )8 (	 ! "' @* ? -7 -	 )* ,)(. (/-+	 ? "' 7 * 	 +5(,6 ' -7 	 >"+-"7 . (/-"0�	 )"7 -
2"' )* ,)0-+	 &8 (/+	 9* ' -+	 "! :-4 (/(4 -"	 "B -0-90* +	 . "	 @! ' ". B (/"	 &")">3-4 . (+

+"@* ? ":>* 3' (/*  . "	 +")(. -:-0* 	 0"' E(0(/-+	 23"+"	 . "	 ,4 * ' 9():3(4 -	 * ' &"0! 4 -

0"(' 7 (/-+	&"' . ",)0"8 (�
"B 0-90! 4 -	 +"#-7 >-+	 +2"34 (/-+"+;	 ' "	 7 ,)"	 ! 0. ";	 @! ' ". B (/"	 ! 0. "	 )-(,:(+

5' * &' ")-+	 9(+"/")-+* /"+	 +"9! "4 * 	 +#* 4 -+	 +>3"	 . -+:-54 -0(/-+	 5' * &' ")(/-+

)-)"' 7 �	 "B 0-90! 4 -+	 &")* ;	 )-8 "09(2* 0-4 ". 	 )-&3"E0-"	 +"#-7 >-	 A	 &"' ()* +	 ,-)-! ' -

. ")"/-01! ' (/4 (/-+	9(+">(/	E"-' 7 * +	8 * &". +"&"0)"0"7 4 (/4 * 	+#* 4 -+	)(A��	#4 "+-+
+"+2"34 * 	 5' * &' ")"9-	 A	 )1-)(	 )(6 "4 (/-+	 5' * /4 ()"7 "	 +2"34 (/"	 &"7 3"4 -+2-0(/-7

-)-+";	 ' * )	 )* +2"34 ((/+	 ! #3(	 &"34 -4 -	 ",37 	 "' "* ' &"0! 4 -	 ,-)--+"	 . "	 8 * &". -

/-* 4 * &--+	 #! ' +(/-	 . "	 ")"3. ' * ! 4 ". 	 (:0* /-"0	 * ' &"0! 4 -	 ,-)--+"	 . "	 ". ")-"0-+
"0"6 * )--+	 #! ' +(/+;	 >* 4 * 	 . -* ,+-0(/-+	 5' * /4 ()-+	 +2"34 (/"	 &"7 3"4 -+2-0(/-7

-)-+";	 ' * )	 )* +2"34 ((/+	 5"' "4 (4 ! ' ". 	 ! #3(	 &"34 -4 -	 ",37 	 )"+"4 -+	 9(+"/")-+-

+"#-7 >(/-	 * ' &"0! 4 -	 ,-)--+"	 �0"F (' -;	 ! F (' -	 . "	 "' * )"6 ! 4 -	 0">9-' 2@"4 /". (/- 
. "	". ")-"0-+	"0"6 * )--+	#! ' +(/9-�
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&")* @(0(/! 4 -	4 -6 (' "6 ! ' "�&")* @(0(/! 4 -	4 -6 (' "6 ! ' "�&")* @(0(/! 4 -	4 -6 (' "6 ! ' "�&")* @(0(/! 4 -	4 -6 (' "6 ! ' "�

�� \ �	] ^_`a�	b cdedf̀ ghicdh	djklmdnl^`h	n	o cdeh�	pp	,"' 7 ! 4 -	(4 (,6 ' * 0! 4 -

+")(:0-(' * 	Y! ' 0"4 -�	5(. "&* &-! ' -	)(:0-(' (/(/-	. "	? +-,* 4 * &-"�	���$ A
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