Korean Chem. Eng. Res., Vol. 43, No. 2, April, 2005, pp. 318-323

ZUA|E ARISAEM|IA Ethylenediaminetetraacetic Acid (EDTA) =01 =[&g} o441

OlH - QIHH - 2453} - ol&sH

o /q r/Hsl—"r ;4_61—_:_251—1

1071

120-749 AEA] At A& 134
20043 112 29 <= 200543 39 102 e

Optimal Condition for Decomposition of Ethylenediaminetetraacetic Acid (EDTA)
in Supercritical Water Oxidation

Hyeon-Cheol Lee, Jung-Hyun In, Jong-Hwa Kim and Chang-Ha Lee'

Department of Chemical Engineering, Yonsei University, 134, Sinchon-dong, Seodaemun-gu, Seoul 120-149, Korea
(Received 2 November 2004; accepted 10 March 2005)

o o] 5

e =
ZAG Ak R A71sRHES Rl s 3 0% 7l gt i Aol AT 2=
387-500 °C, 948 250 bar®] ZJAlG 28k (EDTA 23l &) AFAIZE 15.9 8 9%2] W2l EDTA Ealags
=313t o @}Zﬂiv‘: sl A(H,0)5 AHE3ISITE EDTAS] el a8 =% Y ASAIEd=e] Skl

w}a} estslen, vk Aa =, AFARE el mebA AdEsielth. £ A9 25 500 °C, &

& 250 bar, A3k E?Jak 400%2] Z=71eA ol 99.6%2] el a&S UERQITE Fallagel vAs 2= I
ol AbsA] 92k 2719 Oﬂ&it} 721, 5,000 mg/Le] EDTA(COD,ZA] 3,063 mg/L)2] 99% o4 &3l a&2 2
= 500 °C2} 943 250 bar®] ZUAIG AbslzA A ARSIAIERIE 200% o4 W AFAIZE 40.1% o dellA A

Q19iet.

h=} Ec‘):}o/\ol

mlo r
¥

Abstract — Supercritical water oxidation (SCWO, P>221 bar, T>374 °C) is a promising method for the decomposi-
tion of refractory organic compounds. In this study, the SCWO of Ethylenediaminetetraacetic acid (EDTA) was carried
out in a tubular-type continusous reactor system with an H,O, oxidant at 387-500 °C, 250 bar and residence time (RT) of
15.9-88.9 s. The decomposition efficiencies increased with increasing temperature and oxidant amount, while it was
inversely proportional to feed flow rate. The decomposition efficiency of 99.6% was obtained at 500 °C, 250 bar, oxi-
dant amount of 400% and residence time of 40.1 s. The effect of temperature on the decomposition efficiency was more
significant than that of oxidant amount. In the case of the decomposition efficiency of 5,000 mg/L of EDTA (3,063 mg/L
as CODy,,), the decompostion of 99% or higher was obtained at the condition of over 40.1 s (RT) and 200 stoichiometric
% of H,0, in the supercritical water of 500 °C and 250 bar.

Key words: Supercritical Water Oxidation, Ethylenediaminetetraacetic Acid (EDTA), Wastewater Treatment, Refrac-
tory Materials, Decomposition
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2 Ao A= ethylenediaminetetraacetic acid(EDTA, 99+% purity)
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Br, 0.001 M), sodium formate(0.005 M), formic acid(0.015 M) “12]
3L acetonitrile(8 vol.%)5 HPLCH X5l o] ARESISIT).
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Fig. 1. Schematic diagram of experimental apparatus.
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Table 1. Residence time of supercritical water oxidation under various conditions

Temperature (°C) Feed flow rate (ml/min) ~ Residence time (s) Temperature (°C) Feed flow rate (ml/min) Residence time (s)
387 2.0 88.9 450 2.0 48.3
387 3.0 572 450 3.0 322
387 4.0 41.9 450 4.0 24.1
387 5.0 35.1 450 5.0 19.2
417 2.0 60.2 500 2.0 40.1
417 3.0 39.6 500 3.0 26.4
417 4.0 29.6 500 4.0 20.0
417 5.0 23.6 500 5.0 15.9
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Fig. 2. Conversion of EDTA by thermal effect with temperature at
250 bar.
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Fig. 3. Oxidant effects to removal efficiency with residence time, oxi-
dant amount (100%, 200% and 400%) and temperature((a)
387 °C and (b) 500 °C) at 250 bar.
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Fig. 4. Temperature effects to removal efficiency with residence time,

temperature (387 °C, 417 °C, 450 °C and 500 °C) and oxidant
amount ((a) 100% and (b) 400%) at 250 bar.
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Fig. 5. Maximum removal efficiency with temperature and oxidant
amount at 250 bar.
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