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Reductive Degradation of hexachloroethane by using
Iron Minerals: Kinetics studies

Sung-Kuk Kim* + Sang-Won Park

Faculty of Environmental Scince and Engineering Keimyung University

ABSTRACT

Kinetic characteristics dependent on several factors such as iron mineral and organic solvents were investigated. When
Fe®, FeS and FeS, were used as mediators, minerals affecting reaction rate were in the following order : Fe® > FeS > FeS,
when in contact with C,Cls. The more chloride substituted, the higher reaction rate were observed. The reaction rates were
dependent on pH, shaking rate, temperature and specific surface area. 1, 10-phenanthroline and EDTA degradation rates
were fast, indicating that they adsorbed on the surface of the iron which makes the electron transfer reaction easy. Nitrate
which has m*orbital of molecular can increase electron transfer rate because it is delocalized in its entity. The reaction rates
were not affected by hydroquinone. Degradation rates were much enhanced with naturally occurring kaolinite because of
the surface corrosion of Fe mineral. However, The reaction rate was not affected by Fe* or SO,> presented in solution.

Key words : Hexachloroethane, Reductive degradation, Tron minerals(Fey, FeS and FeS,)
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Fig. 1. Reaction rate constants of disappearance of C,Cls in the
presence of Fe minerals at pH 6.50.
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Fig. 2. Reaction rate constants of disappearance of C,Cls and
C,HClI; in the presence of FeS at pH 6.50.
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Fig. 3. Rate of disappearance of C,Cl; and C,HCl; in the presence
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Ay oA 7R3l wkgoZ 929%9] FARHES]
CCLE ulle =9 Baf kgo] o, d FEo] 9l
< ZAsole wig wE 23 18 &5 etk
Vogel” 5-& ehde] Gl 3719 2 vhg- wiz)
Eo) 98] CHCLE Yrhaidiits-o 7 C,CLE £
ol 23} Fig. 39 YERd C,CLSF CHCL
3t 317 Bajluks £ ddo Z42h K,=5.975%
1049} Kpe=4.356X 10%0.2 C,Cls 315HE)] Hls] 3
Hhg- &5t o9 =2 YeRsith ol g4 X7t
AAESE gigo] Z douA] eS¢ &= k. &
Aukgo] 3t 12 EE 23 EAAES CCL%
CHCly= A7 AslEot njAlE] o3t 4ksl2 &
ukge] #1917k

32 pH, 2%, Wt {59 EHEE Halo| Hg

£ =i Ak gahga) g 7] Sulle] &
g oF H o o3 BPASWEE £EE olElEl] ¢
a4 pHel WHH(shaking) &) Fako)| thair] AP
o} G fr18elel BUE BIRkS S FEE
FHEAC o)FH ofn, gt FEAY] FHS
pHOll 3] gJ&2oltt. = e pHollAE ¥ 72
HES- £57t Z7kslal, H2 pHollAw A 8| elst
B HHE FAsk] B9 28 st W pHell
o] FTH Haluke-2- of| A (etching)®t I8 (pitting)oll <]
3} BEWAS FT7ZIY. S 3A F2o] Hol o
T E BETH(steps), T2 (edges)?t 2EH (kinksyS &

0

Al 398 ALdEE Sy vilE el 444t
3} FEo] ¥AE A A ¥ A UEE A
AlZle},

Journal of KoSSGE Vol. 9, No. 2, pp. 20~27, 2004



24 e -

L(G /)

. K,55=0.0704
v pH6.45,K,,=0.0578
o pHT.53 K,,= 00623
o pHO.56 , K .= 0.0330

T v T 4 T T T
0 10 20 30 40 50 60 70 80
Time(hr)
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Table 1. Effect of pH on rate constants and half-lives for
dechlorination of chlorinated compounds by Fe minerals

Compound | Minerals pH? Kaps(hr)? | tp(hr)®
3.20 0.0704 9.80

Fe 6.50 0.0578 11.9

7.50 0.0523 13.2

9.00 0.0330 21.0

3.20 0.0581 11.9

C,Cle FeS 6.50 0.0518 13.3

7.50 0.0484 143

9.00 0.0309 224

3.20 0.0252 27.5

6.50 0.0207 334

FeS,
7.50 0.0202 342
9.00 0.0154 450

*Solution pH were established using HNO;, NaOH.

*Values of K, were calculated by iterative solution of the first-
order rate law for C,Clg disappearance. i.e., [C,Cle) = [CClgloe™
‘half-lives
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Fig. 5, Reaction rate constants of disappearance of C,Clg as a
function of temperature in the presence of FeS.
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Fig. 12. Effect of various inorganic compound on rate constants
for C,Cly in the presence of Fe® at pH 6.50.
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