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Absdtract: The effectsof perchlorate, nitrate, chloride and aulfate ionson the ratesof the decomposition of H,O, and the oxidation of organic compounds
([ atrazine]g =2 1M mol L~ 1 [ phenol]o =50M mok L~ 1) by Fenion-like processeswere investigated Experimentswere conducted in a campletely
mixed reactor atpH =3 00+0Q 05 (25 ). Dataobtained fran the Fenton-like experiments showed that the degradation rate of organics and H,O, were
not affected significantly in the presence of perchlorate and nitrate ions whereas the presence of aulfate or chloride markedly decreased the rates of
decomposition of H,0, in the absence of organic ®lutes The rates of reaction betveen Fe** and H,O, folloved the order CIO; = NO; >CI" > 2.
The rates of depletion of atrazine followed the order CIO;= NO; >Cl~ >S03" and the rates of decomposition of H,O, in the presence of atrazine in
aqueous Dlution were ClO; = NOz;= CI™ > 2. In the phenol systam, the ratesof degradation of phenol and H,O, followed the order CIO; = NO;
= 2" >Cl . These inhibitory effects by inorganic anions are attributed t (i) the decrease of the rate of generation of hydroxyl radicals resulting from
fomation of complexes bewveen Fe** and sulfate or chloride ions (i) fomation of less reactive inorganic radicals (S0, and Cl, ~ ) resulting fram
campetitive reactions betveen the hydroxyl radicals and aulfate or chloride ions The impact of inorganic anionson Fenton-like reaction was al dependent
on the characterigtics of the model organic compounds in the systen
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1 ( Introduction)

: -Fenton (F€" IH,0,)
(Walling, 1975; Sedlak etal , 1991; Lin etal ,

1999; Amold etal , 1995; Grigoropoulou et al ,

1997). -Fenton
Fe* H,0, pH
(Walling, 1975; Amold et al , 1995).
;7 Cl, :
-Fenton (Fe (80,); FeCk
H,, HCI) . )

-Fenton H, 0O,
(DelLaat etal , 2004; Le etal ,
2004; Pignatello, 1992; Kiwi etal , 2000; De Laat

etal , 2005), : Fe*
: Fe'" . 0
ol , Fe’ (FeD,
Fe(30,), FeCl” FeCf"), Fe" - H,0,
, Fe’ FO;” :
= : -Fenton
( OH),
(ClI" Ch° 0, );
-Fenton (De Laat
et al , 2004).
-Fenton
-Fenon
, -Fenton
L, CI -
Fenton ,
, -Fenton

(DelLaatet al , 2004; Pignatello, 1992).

Fenton )
. 4
(Co, NO; CI' <)

-Fenton ,

Fenton ,

-Fenton
(M aterials and methods)

21
(A trazine) RDH ;
(Fe(Clo,) 3 9H,0, 98%) A ldrich ;
(Phenol) (H,0,) (HCI,)
(NeDH) (K, Ti(C,0,) 5 2H,0)
(NaCl) (Na ,) (NaCIo,)
(NaNO;) ,
. . MilliQ
(Millipore, 18 2Q - an) ;
(A cetonitril) (methanol) ,

22
, 1000 mL

Fe(CIO,) s )
= 3 00x0Q 05,

HCIO,
H202 1]
-Fenton ,

N&OH pH

2 5mL , 25mL ,
0.45u m )

23
W aters 1525
2487
, Symmetry- $m Cl8 ,4 6%
250 mm, 1mL min't, 201 L.

) —60% /40% ,
(Phenol) , I (
UV -269m.

(A trazine) , I (
UV -220mm;
) —40% /60%,
H,O, U-3010 /
( , 2006).

3 (Rewults)

31 -Fenton
H,O,
1 , -Fenbon
(Cb, NO;, cCI
;) Fe’ H,0,
; H,O,
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0 , DelL aat
(DelLaat et al , 2004) -
= Fenton , H,0O,
g o o o Fe*
E 4 e ]
gj 03 R (Fe®D, Fe(90,); FeCl® Fecf'),
z 5 CI'=100mmol-L"! e - H,0, ,
T o4l NO;=100mmol-L"!
o ClO;=100mmol-L"! - OH , H, O, (Le
05 TR (R R R S DU S, TR N VS SO, et al , 2004) ; S)i ClI -Fenton
) 20 40 60 80 100 120
t/min !
(DelLaat et al , 2004).
1 -Fenton H, 83‘21 Ccl H,O,
0, ([Fé"Jo=02mmot LY, [H,0,], = o cr Fe*

10mmot L™, pH =3 000 05 (25 ))
Fig 1 Decamposition of H,0, by Fe* /H,0, in the presence of

inorganic anions in an organic-free olution

pH =3 00 +0 05  Fe” H,O,
CO,= NO; >ClI' >0,
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S w 4
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| ]
1 - .
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Koos : kos S04
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Kops , Cl ,H, O,

K)bs
5w b
4 B -
] b~
0 1 ! 1 1 | 1 1 1 | 1 l 1 |
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[Cl']/(mmol~L")

([FE€"1o=02mmol L %, [Hy0,]o=10mmol L, pH =3 00+0 05 (25 ))

Fig 2 Decamposition of H,O, by F€®* /H,0, in the presence of inorganic anions in agueous dlution

2

2 , D, H,0,
cr . (1)
(4) JFe' i
cr , =R o/
cr . , 0
H,O, .
o ,. ki =389x10°% mol * .
Fe ' +30, FeD, (1)

k, =4 47 x10° (mol L "1) ~2

Fe' +2%0;" Fe(S0,),

(2)
s kg =6 61 mol" ! .
F€" +CIl=——————FeCf (3)
ar kg =10 47(mot L 1) "2 .

Fe* +2Cl FeCL  (4)
-Fenton ;7 Cr

Fe'” , T Cr

, 3
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Fe® 200 400m , (Leetal , 2004). F€* ¢ CI
, 200m 60 70L- (mot an) ! -Fenton H,O,
350m 10 L- (mol- an) ' (Le etal , (Fe" (HO,)?*  Fe" (OH) (HO,) *) ,
2004). Na3, NaCl , 290 350m H,0, Fe* (FeD, Fe(%D,),
: D CI' 290 Fecft FeCl) 2 Cr ,
350m . , 290 350mm H,O, : : 3(a)
€' 0,  cCI , R ,
. FeD, FET cr
Fe(80,); 304rm ( € , N HO :
= 120L- (mot an) '), FeCl” FeCF*  334mm
( € =63L (mot an) ')
20 a.[SOY) 20 [ b.[CI]
I [s0] " [CI—]—f 500mmol-L"!
15k - 15 —— 400mmol-L"!
304nm B L el —— 300mmol-L !
I\ ;:::2:’1[}_‘[ I —— 200mmol-L"
I il — 100mmol-L"!
<~ 10 T lmmol-L B < 10 |- — 50mmol-L"!
| —grzml:lolljl; | }L“m=?34nm — Ommol-L!
0.5 05
0 ! | 0 —
250 300 350 400 450 250 300 350 400 450
A/nm A/nm
3 Fe* / ([F*1p=05mmol LY, | =10an, pH =200+0 03 (25 ))

Fig 3 UV /visible aboiption pectraof Fe** olutions in the presence of increasing concentrations of inorganic anions in aqueous olution

32 -Fenton

4 -Fenton

HZOZ . ’
H. O,
pH =3 000 05 ,

b

~ -0.1
i -
2 o)
% % -0.2
° =
E ® S0} =25mmol-L™! e % ® SO} =25mmol-L !
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Fig 4

Effect of inorganic anionson degradation of atrazine and decomposition of H,O, by Fe** in aqueous lution
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P
Clo,= NO; >ClI >}, Fe"' Kk =35x10°(molLY) tst
‘ g i N OH- +HD; — 0, +H,0
H,O, CO,= NO;= CI' >3), , )
,Cl H. O, ) ke =1 2x10" (mot L) "} s?
, . D, + H,O, HO, - +
DelLaat (2004) -Fenton D; +H" (8)
; H.0, , 33 -Fenion
: Co,= NO; >Cl >0} . 3 . Fenon
, Cl Fe H,0, 5
' , -Fenton
,CI'
| ( (5)), , 20% 90%
C H,O. 6)), N
2 (2_ (6)) -Fenton Fe
HZOZ O $4 ’ — Felll (H02)2+ Felll (OH) (HOZ) + Fe2+
H
e . (. (DeLaatetal , 1999),
, -Fenton 0, Fe
: - OH ’
;" - OH . .
’ . ( , = Fé ", H, O,
(7)), 0, - OH
O o ( - OH, H, O, -
, H
’ ? 22 Fenton (
8)), O H,O
(8)) 4 20, ny
| ksp=43x10°(mot LY st C H* . . !
OH- +ClI HOCI =— Fe =23
kep =8 5x10° (mot L) "t st ) 5 cl ol -Fenton
CI + H2O : CIZ (5) , ) -1 2 -
ke =1 0x10°(mot L™ %) "} st ) , 100 mmol- L 0,
Cl- +H,0, HO,- +CI'  No;  cio; H,0,
+H” (6)
R | 2B o g 8 o, OiQQB.QOAQAAA
- L] g " A A N .ﬁo AA A
o AN
-1 . Y » [ ] A é
! 8o A 4 -0.5 8© a
% i A 4 S . a
§ -2 - [} A g: L ':o A &
g . ) A
S | = ClOj-100mmol-L"! =70 & Cl0;=100mmol-L"! &
2 3L © NOj=100mmol-L™! 4 2 2 o NO;=100mmol-L-! s,
§ e SO3=100mmol-L"! S [ e SO#=100mmol-L™! 2
< o Cl'=4mmol-L™" ‘4 - o Cl'=4mmol-L™! .
E 4 | & CI'=8mmol-L ! -5 + Cl'=8mmol-L"! A
a ClI'=12mmol-L! | A CI'=12mmol-L"!
-5 1 1 1 1 1 1 1 1 -20 YR NN SR NN TN NN VN NS U (NN SUN (SN SO SN |
0 20 40 60 80 100 120 0 20 40 60 80 100 120 140 160
t/min 7/min
5 ([F€" 1o =0 1mmol L%, [H,0,]o = Q 5mmol L%, [phenol], = 0 05

=300+£005 (25 ))

Effect of inorganic anions on degradation of phenol and decamposition of H,0, by Fe* in aqueous Dlution
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, 8mmot L' CI
-Fenon , Ccl

De L aat -Fenton

2

(DelLaat etal , 2004). cr Ko -

Fenton
3+

Fe
-Fenton

2+
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] HZOZ
4 (Conclusions)

1) -Fenton
1 HZOZ
2) ,CIT
H, O,  Fe” H, O,
Clo,= NO; >ClI' >0 .
cl ;) Fée’ ,
F€" H,0, ,
1 HZOZ
3) :
Co;,= NO; >CI' >%;, H,O,
Clo,= NO;= CI" >0} . o}
. OH ,
H,O, . H,O, S o
- OH , R o 7 ,
-Fenton Fe
, H; O,
4) ,ClO, NO; SOF
H; O, ,

, CIO, NO;

cr
i F€*, CI -Fenon
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