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Abstract

The degradation characteristics of 2—chlorophenol(2—CP) by Ferrate(VI) were studied. The degradation efficiency of 2—CP in

agueous solution was investigated at various values of pH, Fe(VI) dosage, initial concentration and agueous solution temperature.

The maximum degradation efficiencies of 2—CP were obtained at pH 7.0 and aqueous solution temperature of 25C. The

degradation efficiency was proportional to dosage of Fe(Vl). Also, the initial rate constant of 2—CP degradation increased with

decreasing of the 2—CP initial concentration. In addition, the degradation pathway study for 2—CP was conducted with GC—MS

analysis. Acetic acid, formic acid, benzaldehyde and benzoic acid were identified as reaction intermediates of the 2—CP

degradation by Ferrate(VI).
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F+= EAolth(Kang et. al., 2002). &3t z}5E 318} A19]
o ARG 31 §lom, Fof, 3 AtA|, AFA|, A2A] T
o 9] o]&% 1 tH(Kim et. al., 2004; Hong, 2007).

31, 2—chlorophenol2 47t A7) Aol tho]&Al
5 ke AR, A oA W¥shs PAHs,
5}0]9_/‘\12, FAF 59 AEELS )¢ o 7}3l =4S 2 ]
ok & Aol s el B E YA IThL
et. al., 1993; Lee et. al., 1996). w}&hH 2—chlorophenol
£ v 8734 (Environmental Protection Agency) 2] %
Az oid 2 9EA (priority pollutants) F<] SPUE 4|
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Fig. 1. Schematic diagram of experimental set-up.
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Fig. 2. Blank test of 2-chlorophenol at various pH values. (Experimental conditions :

NaClOs, Temp. = 24+17C)

Co=3mg/L, lonic strength=0.05M
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Fig. 32 Fe(VD 9 F=Y=s 42 10mg/L, 50mg/L, AULEE FEsITh
75mg/L, 100mg/LZ theksiA| &ta A6l Fe (VD) 2 HEgo] oAl dAlell AR AA18] 18 el weh Fe (VD)
Flatom, Fe(VD) 9] 3+ AIZFS wkSA| & Ak 2 £ AN Feels wis} oW sk Eell & Aol Kol
A7gsto] 2—CP Hal &S dolwdth F 1052] w-eA 7t o Whgo] dojup=A] Goprgirh ARAY v dAlE
et 7H2t 20.2%, 58.6%, 85.3%, 96.6%2) ¥-3i71 Lo AR HF e 242 17.6%, 55.5%, 76.3%, 95.0%
Witk T3k Wk 271 30% olulell =3t o' 2—CP7} Al 2 YelkeH, Fe(VD & 7ol F93150S wje} vzt

ARE AU, o Be AT Asfelq FAHE IR Fe(VD ) Fgo] S71hAN 2-CP #ah8 %

Wi W

°l, ferrates) O @Al WE AES wols A3t VB SO vepdork Fe(VDE Sl F9l3tl

)&k (Carr et. al., 1985; Sharma et. al., 2002; < R} FalE EV\ AA ekt ol Fe(VD & ¢
Lee et. al.,, 2003; Kim, 2007). ] AR ‘/}T°1 ZFoll FgoZ A, Hkgo] Ay
W3t ferrated] F4 5 w2 w0 2 ola) dojd &= = ekl HE ol ¥ A Kska *ﬁ*ﬂﬂ% A
N AFe Haslekal 2—-CP2 &3l B AAs] #2 =5 walshe fﬂoﬂ Fe(VD o] 457} AREIS Aoz
g g Qe 2AE vidsk] S5k, Fig. 4¢] Fig, 37 22 Aok
— - -
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Fig. 3. Effect of the Fe(Vl) dosage on degradation of 2-chlorophenol. (Experimental conditions : Co=3mg/L, pH=7.0, lonic
strength=0.05M NaClOs, Temp. = 24+1C)
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Fig. 4. Effect of the Fe(VI) stepwise dosage on degradation of 2-chlorophenol. (Experimental conditions : Co=3mg/L, pH=7.0, lonic

strength=0.05M NaClOs, Temp. = 24+17C)
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Fig. 5. Effect of the pH on degradation of 2-chlorophenol by Fe(VI). (Experimental conditions : Ce=3mg/L, Reaction time=15min,
Fe(V1)=100mg/L, lonic strength=0.05M NaClO., Temp. = 24+1C)
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o] pHE AAste] 4259 ferrate= FH ]2 3ll&
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to &N o2 |o
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Egoﬂ vl x|= kel disl] veRd o)tk Fe(VD & 4
2 50mg/LE 5 UM stod sl F{lsksla
2—CP«] %71 %% 1mg/L, 3mg/L, 7mg/L, 10mg/L2.
2 A 3t “?‘:% PGt B Whg-x7] 30% ©|
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99.4%= 7}%WF Z —“%SH%—% Hth I83 3mg/LY
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Fig. 6. Degradation of 2-chlorophenol at different initial 2-chlorophenol concentrations. (Experimental conditions :
pH=7.0, lonic strength=0.05M NaClQ4, Temp. = 24+17C)
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BUEH sh=dl B ojggo] wgtth Rkgo] 543}
o= ¥he-x7] 30% <t 42l 27|8kg-4 5 (initial
rate) & TR 2—CP2] 7% % 1, 3, 7, 10mg/LellA

7yzke] mkgZt 247 0.2348min Y, 0.0421min!

0.0217min~ 1, 0.0142min"' 22 Jepsdth
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Q3 JIRIAE A= A F OPL}E% FEH 255

= 7 At 78 2120 Wsle] whe} 2—CP el a&el
oJu gt J&& vx=A Fig. 7ol Heplditt 2-CP &

Me] L= 10T, 25T, 35c 50C=E tefstA W=
Fom, Fe(VD 9 FU&S 50mg/LE UG5t 3o
7l F=5338k3le A:J_fééﬁ} 10CY o, 46.3% #all&
& dglow, 25T, 35°C, 50°ColA 22t 58.6%, 54.5%,
51.3%2) Fall&S APk A2 25T wf 7Fg =
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#17} ek A0
o, 7V ke fEdR

9]
SHA A5t Hhe} 2o ferrate 037] FAlA A
< ZME'%, 2 oor AE ERPYste] AAEHSE
o} & pH Wk op e} 21=wistol] whetbA
= ferrateA el gtk Adart vk
(Macova et. al., 2009). WetA A7 ol 27t =
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ARt e gk wepA A EoH(Kim et. al., 2008).
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Fig. 7. Effect of the temperature on degradation of 2-chlorophenol by Fe(Vl). (Experimental conditions : Co=3mg/L, Fe(VI)=50mg/L,

pH=7.0, lonic strength=0.05M NaClOx)
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Fig. 8. The concentration changes of 2-chlorophenol and chloride ion as a function of time. (Experimental conditions : Co=3mg/L,
pH=7.0, Fe(V1)=100mg/L, lonic strength=0.05M NaClO,, Temp. = 24+1TC)
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Fig. 9. Gas chromatogram from GC/MS analysis of the 2-chlorophenol degradation by Fe(VI). (Experimental conditions:
Co=50mg/L, pH=7.0 Fe(VI)=100mg/L, 0.05M NaClQOs, Temp. = 24+1C)
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