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V@=D CLD xk}kO 5 COt x@ xt=O= QO w OvOW xi=[= hrDNt |=ypH =@ x@=Q}W
u=tR |xv}W}@ |=v@t Q@ |yOwDQB u=tR xm CU= QmP x@ sRq "OvDiQo Q=Qk w} wwQm}=t
|xv}W}@� C=w 320 V@=D u=wD =@ w} wwQm}=t R= xO=iDU= s=ovy QO xmv}= |=Q@ 'umtt
|x]kv Q} R QO u=vJty QwDm =Q pN=O QO pwrLt �Q[=LVywSB QO xO=iDU= OQwt u=wD

"CU= xOW ?=NDv= 'OW=@ VwH
Qm}*W R}v w w} wwQm}=t |xaW= V@=D s=ovy |}xQB uRsy R= =yV}=tR; |x}rm QO
Ov}=Qi p}tmD w V}=tR; s=Hv= R= TB "CU= xOW xO=iDU= pt=m \qDN= Qw_vt x@
'CU= xDi=} V}=Ri= 11 x@ NaOH pwrLt uOwRi= =@ =yxvwtv pH 'uwDvi � w} wwQm}=t
?wUQ O}UmwQO}y CQwYx@ uy; w OwW p}O@D uS}Um = w ?; x@ O}Um =QB uSwQO}y =D
'OvOW xO=O Qw@a |i=Y R= =yxvwtv '|v}WvxD CyH xDa=U 1 Ov=t u=tR R= TB "Ovm
xOW h=Y pwrLt CQwOm w nvQ 'COD TBU w 'CiQo CQwY Sw}i} QDv=U
'=yV}=tR; s=Hv= w |Q=OQ@xvwtv R= p@k xm CU= QmP x@ sRq "CU= xOW |Q}oxR=Ov=
uOwRi= =@ ,=OOHt pwrLt sHL 'Ov}=Qi pw] QO xOW Q}N@D ?; sHL u=Q@H Qw_vtx@

"OW s}_vD x}rw= u=R}t x@ Q]kt ?;
O=wt uOwRi= QN-=D w sOkD Q}F-=D u}}aD Qw_vt x@ u}vJty 'Q[=L |xar=]t QO
VwQ u} QDy@ w s=Hv= Q} R KQW x@ VwQ 3 x@ =yV}=tR; 'Ov}=Qi u=tOv=Q QO |}=}t}W

%CU= xOW xO=iDU= |Oa@ |=yV}=tR; QO

"xO=iDU= OQwt Cwr}=B l}D=tW "1 pmW
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"""O
v}=Qi

R=x
O=iD

U=
=@x@

=Q}W
|r}

tmD
|x}

iYDxHwD =@ =t= 'OWv xOy=Wt hrDNt |=yCr=L QO COD hPL u=tOv=Q u}@ |yHwD
?}mQD sOkD =yV}=tR; |x}rm QO xt=O= QO '|vwvm VN@ QO xOt; CUO x@ G}=Dv x@

"CiQo Q=Qk Q=m |=v@t Fe2+ uOwRi= TBU w H2O2 w x@=Q}W

pH Q}F-=D "2"3
'3 pmW "CU= uwDvi � w} wwQm}=t Ov}=Qi u=tOv=Q QO Q=PoQ}F-=D pt=wa R= |m} pH

=Q uwDvi � w} wwQm}=t Ov}=Qi \UwD COD hPL QO x@=Q}W |=yxvwtv QO pH QF=
|O}U= \}Lt QO uwDvi Ov}=Qi xm |}=Hv; R= 'pH Q}F-=D |UQQ@ QO "OyO|t u=Wv
'G}=Dv j@] "CU= xOW |UQQ@ |FvN w |O}U= |=ypH \ki 'OQ}o|t CQwY
OwHw Fe2+ pt=m C}rqL u=mt= u; QO xm pH = 3 QO COD hPL |xv}W}@
R= xO=iDU= |xv}tR QO u}W}B C=ar=]t =@ Q}N= |xH}Dv "CU= xOW pY=L 'OQ=O
R}v 'CU= xDiQ}PB s=Hv= �1393� u=Q=mty w |Ovm |rk \UwD xm 'uwDvi |=yOv}=Qi

[21]"OQ=O j@=]D
hPL u=R}t '3 R= QDu}}=B |=ypH QO 'OwW|t xOy=Wt 3 pmW QO xm Qw]u=ty
|=yuw} p}=tD Qt= u}=Cra "CU= xO}UQ pH = 1 QO �50 R= QDtm x@ w xDi=}Vy=m
C_re V}=Ri= xH}Dv QO w Tma CyH QO 2 Vvm =w OQ@W}B QO |i=[= uSwQO}y
uy; x@ �III� uy; p}O@D u=mt= 'Q}N= Vvm =w QO xm |}=Hv; R= "CU= �III� uy; uw}
p}UmwQO}y p=m}O=Q O}rwD CyH TQDUOQO �II� uy; C_re w OQ=Ov OwHw �II�
"CU= xDi=} Vy=m �50 R= QDtm x@ R}v COD hPL u=R}t 'CU= xDi=} Vy=m
Ov}=Qi |=yVvm =w |xv}tR QO �2012� Q=twmwDwt w |t=U=vB w@=@ |QwQt C=ar=]t
|x}iYD QO uwDvi � w} wwQm}=t Ov};Qi |}=Q=m |UQQ@ uwt=Q}B xm |D=ar=]t w uwDvi
uwDvi Ov}=Qi =@ |DavY ?q[=i |x}iYD R}v w Q=Opvi |=y?}mQD |w=L ?q[=i

[22w4]"OvDUy Q[=L |xar=]t G}=Dv O} -wt R}v 'CU= xOW s=Hv=
pH QO �30 R= QDtm x@ COD hPL OYQO '3 R= QDq=@ |=ypH QO |iQ] R=
QO w uy; C}rqL Vy=m x@ u=wD|t Qt= u}= x}HwD QO "CU= xDi=} Vy=m |FvN
3 |xOwOLt� pH V}=Ri= OvwQ |=OD@= QO O}Um =QB uSwQO}y hQYt Vy=m xH}Dv
u=tOv=Q Vy=m Cra '5 R= QDq=@ |=ypH QO xm |DQwY QO "OQm xQ=W= �5 OwOL =D
[24w23]"CU= uS}Um = w ?; x@ u; |x} RHD w O}Um =QB uSwQO}y uOW Q=O}=B=v 'hPL
Q=@ hPL QO uwDvi � w} wwQm}=t Ov}=Qi |}=v=wD pH V}=Ri= =@ |rm Cr=L QO u}=Q@=v@
pH uOw@ QF-wt x@ xHwD =@ =Q 5 x@ 4 pH R= xOR=@ lOv= V}=Ri= =t= "O@=}|t Vy=m |r;
w O}Um =QB uSwQO}y ?U=vt C@Uv ?}mQD x@ u=wD|t '�II� uy; uw} pqLv= u=R}t QO
w CQwOm hPL QO x@=Q}W pH QF= '4 pmW QO "CUv=O \@DQt pH u; QO �II� uy;

(H2O2
COD = COD hPL u=tOv=Q QO x@=Q}W |x}rw= pH QF= "3 pmW

4 1 H2O2
Fe2+ = 2; PMW = 170W )

|rt=alD p}rLD VwQ R= xO=iDU= =@ xm OQ=O |irDNt Kw]U R}v Q}eDt Qy "OvOW
"CU= xOW |UQQ@ sDU}U u=tOv=Q QO xv=o =OH Qw] x@ pt=a Qy Q}F-=D '�OFAT�

EL@ w G}=Dv "3
O}Um =QBuSwQO}yC_reC@Uv 'pH Q}F-=D 'O=wt uOwRi=C} wrw=|UQQ@ R=pY=LG}=Dv
w} wwQm}=t u=wD w uy; uw}C_re x@ O}Um =QBuSwQO}yC_reC@Uv '|r; Q=@C_re x@

"CU= xOW x�=Q= xt=O= QO

O=wt uOwRi= C}wrw= "1"3
|yOwDQB xk}kO 5 R= TB COD hPL u=R}t QO O=wt uOwRi= C} wrw= QF= '2 pmW QO
OQwt hrDNt |=yCr=L u}@ R= OwW|t xOy=Wt xm Qw]v=ty "OyO|t u=Wv =Q
'OwW|t xOwRi= Fe2+ TBU w?}mQDH2O2 w x@=Q}W =OD@= u; QO xm |WwQ '|UQQ@
xO=O X=YDN= OwN x@ =Q COD hPL OYQO u} QDW}@ Qo}O |=yVwQ x@ C@Uv

"CU=
x@ xHwD =@ "O=O Q=Qk Q_vOt =Q �7 w 3 '1� \@=wQ u=wD|t xH}Dv u}= x}HwD QO
'OvwW|t ?}mQD u=tRsy CQwYx@ x}rw= O=wt xm |Dr=L QO 'xOW O=} |=yVvm =w
Ovy=wN|i=[= |xO=t 'O}Um =QB uSwQO}y w uy;ltv?}mQD wO Qy '7Vvm =w j@=]t
=@ 'CU= 1 Vvm =w pwYLt xm �OH0� p}UmwQO}y p=m}O=Q CQwY u}= QO "Ow@
p}UmwQO}y p=m}O=Q uDiQ QOy =@ "OwW|t Vvm =w OQ=w |i=[= H2O2 w Fe2+

hPL QO |OYQO 61 |xOR=@ 'CU= uwDvi VwQ x@ x}iYD Q=m T=U= xm �OH0�
TBU w ?}mQD uy; ltv =@ x@=Q}W =OD@= xm |Dr=L QO =t= "OwW|t pY=L COD

OH0 'OwW|t xi=[= H2O2 xm |t=O=t 'OwW|t xi=[= u; x@ O}Um =QB uSwQO}y
R}v Cr=L u}= QO "OyO|t Vvm =w Fe2+ =@ 3 Vvm =w |] 1 Vvm =w R= pY=L
OH0 R= |QDtm u=R}t 'QDtm u=tR COt QO Q=@ u}= =t= 'OwW|t hQYt OH0

"O@=}|t V}=Ri= �64 x@ xOR=@ w OwW|t hQYt u}W}B Cr=L x@ C@Uv
'uy; ltv sOkD =@ ?}mQD Cr=L x@=Wt R}v H2O2 sOkD =@ ?}mQD Cr=L QO
=t= 'OwW|t Vvm =w OQ=w H2O2 =@ 7 Vvm =w |] xDU=wN=v CQwYx@ OH0

Cra w CU= QDtm OH0 hQYt u=R}t Cr=L u}= QO xm OyO|t u=Wv =yxOy=Wt
'swU VwQ QO u}=Q@=v@ "CU= 3 Vvm =w x@ C@Uv 7 Vvm =w C@=F uOw@ QDtm u;
=@ Q[=L VywSB R= pY=L G}=Dv "O@=}|t V}=Ri= �67 x@ COD hPL |xOR=@
p@=k hqDN= xJQo = [4]"OQ=O Ck@=]t R}v �2012� Q=twmwDwt w |t=U=vB w@=@ C=ar=]t

(H2O2
COD = COD hPL u=R}t QO O=wt uOwRi= C}wrw= QF= "2 pmW

3 75 H2O2
Fe2+ = 3; pH = 3)
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(H2O2
Fe2+ = 2;PMW =CODhPL u=tOv=Q QO H2O2

COD Q}F=D|UQQ@ "5 pmW
170W ; pH = 3)

(H2O2
Fe2+ = nvQ w CQwOm hPL u=tOv=Q QO H2O2

COD Q}F=D |UQQ@ "6 pmW
2;PMW = 170W ; pH = 3)

[24w23'4]"OQ=OCk@=]t�2009� u=Q=mty wnv=S C=ar=]t R}v w �2012� Q=twmwDwt w
u=wva x@ 3 75 Q@=Q@ H2O2

COD C@Uv 'Q[=L VywSB QO 'OW u=}@ xJv; j@=]t u}=Q@=v@
"CiQo Q=Qk Q_vOt =yV}=tR; Q}=U s=Hv= CyH xv}y@ u=R}t

uy; uw} x@ O}Um =QB uSwQO}y C_re C@Uv Q}F-=D "4"3
|}=Q=m QO =Q uy; uw} C_re x@ O}Um =QB uSwQO}y C_re C@Uv Q}F-=D '7 pmW
uSwQO}y C_re C@Uv 'Q[=L |xar=]t QO "OyO|t u=Wv uwDvi � w} wwQm}=t Ov}=Qi
'G}=Dv T=U=Q@ xm CU= xDi=} V}=Ri= 4 =D 1 R= uy; uw} C_re x@ O}Um =QB
uy; uw} x@ O}Um =QB uSwQO}y C_re C@Uv QO COD hPL u=R}t |xv}W}@
uw} C_re x@ O}Um =QB uSwQO}y C_re C@Uv Q}F-=D "OW pY=L 3 =@ Q@=Q@
xm OwW|t xOy=Wt 8 pmW QO R}v uwDvi � w} wwQm}=t Ov}=Qi |}=Q=m QO uy;
=D 1 R= uy; uw} C_re x@ O}Um =QB uSwQO}y C_re C@Uv Q}}eD =@ u; j@=]t
Vy=m |OwOL =D 'nvQ hPL OYQO w V}=Ri= |tm CQwOm hPL OYQO '4

"O@=}|t
C@Uv QO �67 u=R}t x@CODhPL u=tOv=Q |xv}W}@ 'OW xQ=W= xm Qw]u=ty
|t=ovy "CU= xOW pY=L 3 Q@=Q@ uy; uw} C_re x@ O}Um =QB uSwQO}y C_re
C_re =} w Vy=m O}Um =QB uSwQO}y C_re� 'OwW|t QDtm 3 R= xOW O=} C@Uv xm
=@ j@=]t w Ov=t|t |k=@ sDU}U QO |i=[= �II� uy; '�O@=} V}=Ri= �II� uy; uw}
hQ] R= "OwW|t hQYt |i=[= �II� uy; \UwD p}UmwQO}y p=m}O=Q '3 Vvm =w
|OL R= O}Um =QB uSwQO}y C_re =}� OW=@ sm �II� uy; Q=Okt xm |v=tR 'Qo}O

(H2O2
COD = nvQ w CQwOm hPL u=tOv=Q QO x@=Q}W |x}rw= pH QF= "4 pmW

4 1; H2O2
Fe2+ = 2; PMW = 170W )

'pH V}=Ri= =@ u; j@=]t xm OwW|t xOy=Wt uwDvi � w} wwQm}=t Ov}=Qi \UwD nvQ
QO "CU= xO}UQ Q=Okt u} QDtm x@ pH = 7 QO w xDi=} Vy=m nvQ hPL u=R}t
C=Q}}eD Q=Okt xm CU= xOW xDU=m R}v CQwOm u=R}t R= pH V}=Ri= =@ QwmPt Ov}=Qi

"CU= Q_vhQY p@=k w R}J=v Q=}U@ u;
QO '�1392� u=Q=mty w u=}Dwmrt w �2014� u=Q=mty w nv=w C=ar=]t j@]
hPL V}=Ri= 'pH Vy=m xm OW x_Lqt nvQ hPL u=tOv=Q QO pH QF= |xar=]t
|x}L=v QO '�2010� u=Q=mty w R=tr}= C=ar=]t j@] [25w19]"OQ=O x=Qty x@ =Q nvQ
x@ \w@ Qt |=yVvm =w w OvQDQ=O}=B �II� uy; |=yuw} w H2O2 '3 5 R= QDtm pH

pH QO "OwW|t s=Hv= |QDy@ u=tOv=Q =@ |}=ORnvQ xH}DvQO w <=}L= w uw}U=O}Um =
OvwW|t p}O@D �III� uy; |=yuw} x@ |DL=Q x@ �II� uy; |=yuw} R}v 4 R= QDq=@
l} QiwUmwQO}y |=yTmrBtm p}mWD |=Q@ |O=} R p}=tD nvQ hPL |=H x@ xm

[26]"OvQ=O

COD QO O}Um =QB uSwQO}y C_re C@Uv Q}F-=D "3"3
uwDvi � w} wwQm}=t Ov}=Qi |}=Q=m Q@ COD x@ O}Um =QB uSwQO}y C_re C@Uv Q}F-=D
H2O2
COD C@Uv QO u; j@=]t xm OwW|t xOy=Wt 5 pmW QO COD hPL QO
hPL QO C@Uv Q}F-=D "CU= xOW pY=L �75 u=R}t x@ COD hPL |xv}W}@
=@ "OwW|t xOy=Wt 6 pmW QO R}v uwDvi � w} wwQm}=t Ov}=Qi \UwD nvQ w CQwOm
hPL OYQO 'COD x@ O}Um =QB uSwQO}y C_re C@Uv V}=Ri= =@ 'G}=Dv x@ xHwD
QO 'OW xQ=W= xm Qw] u=ty "CU= xDi=} V}=Ri= |�RH u=R}t x@ R}v nvQ w CQwOm
'COD hPL QO uwDvi � w} wwQm}=t Ov}=Qi |}=Q=m QO H2O2

COD C@Uv Q}F-=D |UQQ@
QF= |UQQ@ x@ xH}Dv u}= x}HwD QO "CU= xOt; CUOx@ 3 75 =@ Q@=Q@ ?U=vt C@Uv
OQwt |x@=Q}W |r; Q=@ u=R}t xm =QJ 'xOW xDN=OQB |iQYt O}Um =QB uSwQO}y C_re
O}rwD MQv 'CU= 3 75 R= QDW}@ H2O2

COD C@Uv xm |v=tR "CU= C@=F ,=@} QkD 'xar=]t
OwHw 'Qo}O |iQ] R= =t= &O@=}|t V}=Ri= 1 Vvm =w =@ j@=]t p}UmwQO}y p=m}O=Q
|@v=H Vvm =w |] '7 |xrO=at =@ j@=]t 'sDU}U QO |i=[= O}Um =QB uSwQO}y
?U=vt hQYt Vy=m x@ QHvt O}Um =QB uSwQO}y w p}UmwQO}y |=yp=m}O=Q u}@
=@ R}v OW=@ 3 75 R= QDtm H2O2

COD u=R}t xJv=vJ "OwW|t p}UmwQO}y |=yp=m}O=Q
|}=Q=m uOW sm '1 Vvm =w =@ j@=]t p}UmwQO}y p=m}O=Q O}rwD MQv Vy=m x@ xHwD

"CU= x}HwD p@=k |oO=U x@ |r; Q=@ hPL
u=Q=mty w nv=S \UwD xDiQo CQwY C=ar=]t =@ Q[=L VN@ R= pY=L G}=Dv
|t=U=vB w@=@ |QwQt C=ar=]t G}=Dv 'uwDvi Ov}=Qi =@ x@=Q}W |x}iYD uwt=Q}B �2005�
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"""O
v}=Qi

R=x
O=iD

U=
=@x@

=Q}W
|r}

tmD
|x}

iYD

(H2O2
COD = 3 75; H2O0

Fe2+ =CODhPLu=R}t QO w}wwQm}=t u=wD Q}F=D "9pmW
3pH = 3)

(H2O2
COD = nvQ w CQwOm hPL u=R}t QO w} wwQm}=t u=wD Q}F=D "10 pmW

3 75; H2O0
Fe2+ = 3; pH = 3)

|xt=O= =t= [27]"O@=}|t V}=Ri= x} RHD MQv w Vy=m |R=Up=ai |SQv= 'w} wwQm}=t
"OwW|t COD hPL |xOR=@ Vy=m x@ QHvt 'C=w 170 R= V}@ x@ u=wD V}=Ri=
|SQv= OL R= V}@ V}=Ri= R= |W=v |=tO V}=Ri= x@ u=wD|t Qt= u}= x}HwD QO
=tO V}=Ri= "OQm xQ=W= w} wwQm}=t V@=D QF= QO |rwmrwt |=yu=Uwv w uw}U=R} QqwB
'10 Vvm =w |] '|i=m u=R}t x@ |SQv= ?PH =@ O}Um =QB uSwQO}y =D CU= xOW ?@U
xOW s=Hv= C=ar=]t =@ Q[=L VN@ G}=Dv "OwW GQ=N sDU}U TQDUO R= w x} RHD
u}r}U|Umwt; uw}U=O}Um = QO u; |}=Q=m w uwDvi � w} wwQm}=t Ov}=Qi |UQQ@ uwt=Q}B
Vy=m Ea=@ w} wwQm}=t u=wD V}=Ri= '10 pmW =@ j@=]t [18w14]"OQ=O |v=wNsy
|=tO V}=Ri= p}rO x@ =t= "CU= xOW nvQ hPL V}=Ri= w CQwOm hPL |�RH
u=wD 'q=@ |=yu=wD QO COD hPL u=tOv=Q Vy=m u}vJty w x@=Q}W OL R= V}@

"OW ?=NDv= Ov}=Qi u}= QO ?U=vt u=wD u=wvax@ C=w 170
|NQ@ QO =RnvQ |=y?}mQD |x} RHD =@ w} wwQm}=t G=wt= xm CU= QmP x@ sRq
G}=Dv "OvyO|t Vy=m xk}kO OvJ x@ Ca=U OvJ R= =Q nvQ hPL u=tR COt 'OQ=wt
s=Hv= C=ar=]t =@ nvQ hPL QO w} wwQm}=t V@=D u=wD QF= uwt=Q}B 'Q[=L |xar=]t

[28]"OQ=O Ck@=]t 2009 p=U QO xOW

xOW x}iYD |x@=Q}W C}i}m "6"3
uSwQO}y C_re C@Uv 'pH = 3 'OFAT VwQ x@ =yV}=tR; G}=Dv x@ xHwD =@
x@ O}Um =QB uSwQO}y C_re C@Uv '3 75 Q@=Q@ x}rw= |r; Q=@ C_re x@ O}Um =QB
'C=w 170 u=wD =@ xk}kO 5 COt x@ w} wwQm}=t V@=D w 3 Q@=Q@ uy; uw} C_re

(H2O2
COD = COD hPL QO uy; uw} x@ H2O2 C_re C@Uv Q}F=D "7 pmW

3 75;PMW = 170W ; pH = 3)

(H2O2
COD =nvQ wCQwOmhPL QOuy; uw} x@H2O2 C_reC@Uv Q}F=D "8 pmW

3 75;PMW = 170W ; pH = 3)

p}UmwQO}y p=m}O=Q O}rwD CyH |i=m CU}r=D=m '1 Vvm =w =@ j@=]t '�OW=@ QDW}@
OQwt u}= QO "O@=}|t Vy=m COD hPL OYQO Cr=L wO Qy QO w CU}v OwHwt
�2014� u=Q=mty w nv=w C=k}kLD R= pY=L G}=Dv =@ xOt; CUOx@ |xH}Dv R}v

[19]"OQ=O Ck@=]t

w}wwQm}=t u=wD Q}F-=D "5"3
� w} wwQm}=t Ov}=Qi |] COD hPL u=R}t QO w} wwQm}=t u=wD Q}F-=D '9 pmW QO
OYQO 'C=w 170 =D w} wwQm}=t u=wD V}=Ri= =@ u; j@=]t xm 'OwW|t x_Lqt uwDvi
Vy=m |r; Q=@ hPL u=R}t 'u=wD V}=Ri= =@ u; R= TB w V}=Ri= COD hPL
170 u=wD QO COD hPL u=tOv=Q |xv}W}@ '=yV}=tR; G}=Dv j@] "CU= xDi=}
V}=Ri= x@ QHvt w} wwQm}=t |xaW= u=wD V}=Ri= "OW pY=L �72 u=R}t x@ 'C=w
xOW uwDvi Ov}=Qi |=yVvm =w C@=F V}=Ri= xH}Dv QO w =ypwmrwt |v=Uwv |=yCmQL
xm |v=tR 'p=Ft Qw] x@ "CU= xO=O V}=Ri= =Q Ov}=Qi |}=Q=m w �Tw}vQ; |x]@=Q j@]�
j@=]t 'OQ}o|t Q=Qk w} wwQm}=t V@=D ZQat QO pwrLt QO OwHwt O}Um =QB uSwQO}y
'V}=Ri= u}= Cra w Ovm|t O}rwD |QDW}@ p}UmwQO}y |=yp=m}O=Q '13 Vvm =w =@
"OwW|t R}v |r; O=wt |x} RHD V}=Ri= x@ QHvt xm CU=ypwmrwt |SQv= K]U <=kDQ=
H2O2 MW���! 2OH� (13)

|@]k |=ypwmrwt l} QLD w u=QwO Ea=@ w} wwQm}=t V@=D 'Qo}O |iQ] R=
V@=D =@ xm OQm =aO= u=wD|t u}=Q@=v@ "O@=}|t V}=Ri= R}v sDU}U |B wQDv; w OwW|t
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Ov}=Qi s=Hv= R= TB ' BOD5

COD C@Uv xHwD p@=k V}=Ri= x@ xHwD =@ =t= 'CU= QDq=@
|vwvm |xrLQt QO u}=Q@=v@ "CU= xOW sy=Qi x@=Q}W OOHt |m} Swrw}@ |x}iYD u=mt=
Q=@ p=ai uHr Ovv=t 'pw=ODt |m} Swrw}@ Ov}=Qi |xrLQt l} =@ xm Ow@ Q=wO}t= u=wD|t

"O@=} p}rkD OQ=Ov=DU= \UwD xOWu}}aD |xOwOLt x@ x@=Q}W |r;
CyH =yxvwtv x@ O}U= uOwRi= Cra x@ R}v �14 |@} QkD Q=Okt x@ EC V}=Ri=
"CU= |v}WvxD w Vvm =w `]k CyH R=@ uOwRi= 'xt=O= QO w uwDvi Vvm =w s=Hv=
xU}=kt Q]kt ?; =@ xOW x}iYD w s=N |x@=Q}W CQwOm w nvQ R}v '12 pmW QO
Ov}=Qi \UwD xOW x}iYD |x@=Q}W nvQ 'OwW|t xOy=Wt xm Qw]u=ty "CU= xOW
hqDN= Q]kt ?; nvQ =@ w CU= xDiQ u}@ R= |O=} R OL =D uwDvi � w} wwQm}=t

"OQ=Ov |v=OvJ

|Q}oxH}Dv "4
|x}iYD QO uwDvi � w} wwQm}=t Ov}=Qi |}=Q=m |UQQ@ 'Q[=L |xar=]t s=Hv= R= hOy
u=Wv =yV}=tR; G}=Dv "CU= xOw@ nvQ w CQwOm '|r; Q=@ Vy=m w x@=Q}W |r}tmD
x@=Q}W w H2O2 =OD@= 'uwDvi � w} wwQm}=t Ov}=Qi |x}rw= O=wt ?}mQD QO xJv=vJ O=O
|xv}y@ hQYt =@ Ov}=Qi |}=Q=m 'OwW xi=[= pwrLt x@ Fe2+ ltv TBU w ?}mQD
C_re C@Uv ' pH = 3QO Ov}=Qi u}= QO "O@=}|t V}=Ri= p}UmwQO}y |=yp=m}O=Q
V@=D w 3 Q@=Q@ Fe2+ x@ H2O2 C_re C@Uv '3 75 Q@=Q@ COD x@ H2O2
CR= 'COD hPL u=tOv=Q |xv}W}@ 'C=w 170 u=wD =@ xk}kO 5 COt x@ w} wwQm}=t
pY=L �88 w �75 '�70 '�72 u=R}t x@ ?}DQD x@ x@=Q}W R= CQwOm w nvQ 'pm
0 25 x@ 0 01 OwOL R= Ov}=Qi u}= |] QO BOD5

COD C@Uv V}=Ri= "CU= xOW
p@=k w xO=U |=y?}mQD x@ =yu; p}O@D w Q}PBx} RHDCNU |=y?}mQD |x} RHD Qov=}@
x@ QO=k |}=yvD x@ uwDvi � w} wwQm}=t Ov}=Qi xJQo = u}=Q@=v@ "CU= |m} Swrw}@ |x} RHD
|m} Swrw}@ |x}iYD |xrLQt l} |v}@V}B =@ =t= 'CU}v x@=Q}W |r}tmD |x}iYD
x@ OQ=Ov=DU= \UwD xOW u}}aD OwOL =D x@=Q}W |x}iYD u=mt= 'Ov}=Qi u}= R= TB
OwW|t O=yvW}B xtD=N QO "OwW|t =}yt xOvQ}PB |=y\}Lt x@ ?=UB |x}rND Qw_vt
u}vJty w =yQDt=Q=B R= l} Qy Q}F-=D u=R}t 'V}=tR; |L=Q] |=yQ=Ri=sQv R= |Q}oxQy@ =@

"OwW |@=} RQ= Ov}=Qi u=tOv=Q QO =yu; VvmQOv=

QmWD w Q}OkD
VywSB R= |r=t C}=tL |=Q@ TQOt C}@ QD x=oWv=O VywSB |xQ=O= R= xr}Uwu}O@

"OwW|t |v=OQOk w QmWD Q[=L

(H2O2
COD =uwDvi � w}wwQm}=tOv}=Qi =@ xOW x}iYD|x@=Q}W|i}mC=Q}}eD "11pmW

3 75; H2O2
Fe2+ = 3; PMW = 170W ; pH = 3)

"Q]kt ?; =@ xOW x}iYD w s=N x@=Q}W CQwOm w nvQ |xU}=kt "12 pmW

� w} wwQm}=t Ov}=Qi R= xO=iDU= =@ x@=Q}W |r}tmD |x}iYD CyH xv}y@ \}=QW u=wvax@
uSwQD}v w CQwOm 'nvQ 'COD hPL u=tOv=Q 'Q}N= \}=QW QO "OvOW u}}aD uwDvi
11 pmW QO u; G}=Dv xm OW |Q}oxR=Ov= |m} QDmr= C}=Oy V}=Ri= u=R}t R}v w pm

"OwW|t xOy=Wt
V}=Ri= 0 25 x@ 0 01 OwOL R= R}v COD x@ BOD5 C@Uv \}=QW u}= QO
|=y?}mQD x@ w x} RHD 'QwmPt Ov}=Qi |] Q}PBx} RHD CNU |=y?}mQD u}=Q@=v@ "Ci=}
u=tOv=Q |xv}W}@ '11 pmW j@=]t "Ov=xOW p}O@D |m} Swrw}@ x} RHD p@=k w xO=U
COD ?=UDL= =@ xm 'CU= �72 OwOL uwDvi � w} wwQm}=t Ov}=Qi QO COD hPL
x}iYD |x@=Q}W |r;Q=@ u=R}t '920mg=L u=R}t x@ xO=iDU= OQwt |x@=Q}W |x}rw=
"CU= xDi=}Vy=m 203mg=L OwOL x@ uwDvi � w} wwQm}=t Ov}=Qi R= xO=iDU= =@ xOW

=yCWwv=B
1. Fenton
2. hot spots
3. Yang
4. Cai
5. Wang
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