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Abstract

The objective of this study was to determine on optimum ratio of oxidant and catalyst and to evaluate affecting factors such as
anions and cations on persulfate oxidation of organic pollutant. Fe(ll) activated the persulfate anion to produce a sulfate free
radicals and thus effectively used to degrade the target organic pollutant in aqueous system. The chloride ions reacted with
sulfate radical produced the Cl* atom and had positive effects on the oxidation of organic pollutant at the initial stage.
However, it was observed that chloride ions had the scavenging effects on the rate of oxidation of organic pollutant. Cations
and some heavy metals were partly able to activate the persulfate anion to generate a sulfate free radical. However, high levels

of cationsinhibited the oxidation of organic pollutant.
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Fig. 1. Tempora variation of (a) naphthaene, (b) persulfate,
and (c) pH a T=20°C. Initid naphthaene and per-
sulfate concentration were 0.08 mM and 2.1 mM,

respectively.
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Fig. 2. Naphthalene degradation (), persulfate decomposition
(b), pH variation (c) as a function of sodium persul-
fate concentrations in an agueous system a T=20°C.
Initiad naphthalene and Fe(II) concentration were
0.08 mM and 0.9 mM, respectively.
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Fig. 3. Naphthalene degradation (@), pH variaion (b) as a
function of Fe(Il) concentrations in an agueous
system a T=20°C. Initid naphthalene and persulfate
concentration were 0.08 mM and 2.1 mM, respec-
tively.
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Fig. 4. Influence of cosolvent concentration on the per-
sulfate oxidation of naphthalene at T=20°C for 3
hr. Experimental conditions: [persulfate]=2.1 mM,
[Fe(11)]=0.90 mM, [naphthaene]=0.08 mM.

o F7HHRl AAE Zart dehA gIstth o]$h o]
Ll AAEo] Fhdte ol HEEo] sulfae radical
quencher2 &8 7] ffFo2 AL dHUlanski and von
Sonntag, 1999).

gol

322. 202 =M Al A3l E HIt

Fig. 5(@)°1 CaCl,9+ NaCl 5% 0~100 mM7kA] Tkt
A WSAIA FHF A AE BadE depdfidoh
ol FFHIEFH Fe(ll), 282 Uz =& 21
7 018, I3 008 mMME AP %7 1EAA=
stz F=7F 50 mM7AA] S7teHel wheba vz ga
o ASAA HlEL Fiol2o] FUHA 2 A Hlst
o 7HE € & Stk Y 180% o|FFHE AAE
o] A5 Zashe Aol Ueht giol2o] 2hshuk-go
2 &S HAE AFE BRAFA QU ojHe Aol U
EE olfe o 2ol 2o o8 Hd¥E 5 ith(Huie
et d., 1991; Kiwi et al., 2000; Yu and Baker, 2003).

=

2
o
o

o

SO, + CI" < SO& + CI° (8)
Cl' + ClI" < Cly” )
Cly” + Cly” <> 2 CI' + Cly (10)
Cl' + HO <> CIHO™ + H' (11)
CIHO™ < HO + CI (12)
Cl2” + H,0 <> CIHO™ + H" + CI (13)

2 (8)F o] PAol2L aulfae ) Zel 2s) chloride
B s F4stH ol¥A FAHE Sz 4 (1)~(13)FH
Zo] CIHO &z HO #uZs F4sted oAl 27 v
E2 A E ZA Ao adx 4 (99 2ol 2.09 V
9] HmA F2 4slAAE 7HA A e dihdogen U Z
(CIHE HH H, 4 (10)H Zo] dAY dAHutes T=

al
al

a1min

860 min

B180min

AR

Naphthalene Removal Ratio (% )
3

[T

[T

Control CaCl, 0.fmM  CaCl, 34mM  CaCl, 334mM  CaCl, 50mM  CaCl, 100mM  NaCl10mM  NaCl100m

@
120
# Control
100 50.1mMCaCl,
A34mMCaCl,
80 +334mMCaCl,
0100mM CaCl,,
T 60 A 10mM NaCl
©100mM NaCl
RTRE
§ § §
20
00
0 2 'y 60 £ 100 120 140 160 180
Time (min)
(b)

Fig. 5. Influence of chloride concentration on the persulfate
oxidation of naphthaene (a) and pH variaion (b) at
T=20°C. Experimenta conditions. [persulfate]=2.1
mM, [Fe(II)]=0.18 mM, [naphthalene]=0.08 mM;
[control]=no addition of chloride.
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Fig. 6. Influence of chloride and nitrate ion on the persulfate
oxidation of naphthaene (a) and pH variation (b) at
T=20°C. Experimental conditions: [persulfate]=2.1 mM,
[Fe(11)]=0.18 mM, [naphthalene]=0.08 mM.
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Fig. 7. Influence of cations on the persulfate oxidation of
naphthalene (a) and pH variation (b) a T=20°C.
Experimental conditions: [persulfate]=2.1 mM, [Fe
(I1)]=0.18 mM, [naphthalene]=0.08 mM ; [Control]
=no addition of cation.
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Fig. 8. Influence of heavy-meta on the persulfate oxidation
of naphthalene (a) and pH variation (b) a T=20°C
for 3 hr. Experimental conditions. [persulfate]=2.1
mM, [naphthalene]=0.08 mM.
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