HWAHAK KONGHAK  Vol. 40, No. 5, October, 2002, pp. 651-657

Effects of the Addition of NaOH on the Decomposition of Dihydrobenzenes under

Supercritical Water Oxidation Conditions

Geun-Hee Lee* and Jong-Guk Kim

*Environmental Policy Division, Busan Metropolitan City Hall, Pusan 611-080, Korea
Department of Environmental Engineering, Chonbuk National University, Jeonju 561-756, Korea
(Received 19 April 2002; accepted 20 August 2002)

[=] (1]
I =

ZPAP} Z2ARASPH A catechait hydroquinone] Es9l) WA= NaOH H7bastel] thsle] HEskglt). 297

T B 2JAAFAE A4 NaOHE 7k A-1-oF A71slA] 82 499 ] 27144
= catecha#} hydroquinong] £ 37+ A L2 Jeldtl. GC/IMSEX A3} catechot hydroquinong] A=A
&2 <k9] 1,4-benzoquinortd hydroquinong] YA F=ASIZRE HEH S

ST B2 SEEC] FlEinh 59

A ST A3} NaOH 7}

t}. 1,4-Benzoquinorg hydroquinoné] 48l & COZMA X3 dhe A& Welldhe AR de7l ot} Catecholh
hydroquinoné] & Al4=Akslell 4] NaOHZ 7k 1,4-benzoquinore X313k thaksl 27144 B¢ 24 2 247 28 NaOH
S F7MAFH . o|#fgk A<= catecho# hydroquinong] %
YA A NaOHF W&ol et & WAle Ae2A Bt 8291 2AAFAIEE 9 w7 dAV 21424

A7k 29A1F 5 2AdAFASHAA COH CH,S A4

Z79] AL 9814= NaOH A7ME7E y&ski= Aol Fast

Ao A=t

Abstract — The aim of this study is to compare the effects of NaOHtiaddn the decomposition of dihydrobenzenes(cat-
echol and hydroquinone) using supercritical water(SCW) and siipadowater oxidation(SCWO) conditions. Experiments
were performed using four sets of conditions, which were in the presence and absence of NaOH in both SCW and SCWO con-
ditions. Under the experimental conditions, the addition of NaOH accelerated the decomposition of catechol and hydroquinone
in both the conditions. Several intermediates were identified by performing GC/MS analysis from SCWO of catechol and hyd-
roquinone, and in particular, a large qiiignof 1,4-bennquinone were detected from SCWO of hydroquinone, which is
known as an probable inhibitor to hinder the production of &t@r hydroquinone oxidation. The atitth of NaOH to cat-
echol and hydroquinone oxidation reduced the generation of these intermediates including 1,4-benzoquinone, however the
effects of the NaOH addition in SCW were the similar as compare to those of SCWO. Further, the addition of NaOH increased
the production of C@and CH in both the conditions. These results revealed that the effects of NaOH on the decomposition of
catechol and hydroquinone using SCWO are not negligible. Therefore, its effects on the decomposition of other organic com-
pounds under SCWO coitidns should be estimated for determining optimized operatingittons and reactor designs.
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Fig. 1. Experimental apparatus.
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Fig. 2. Conversions of catechol under four conditions.
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Fig. 3. Conversions of hydroguinone under four conditions.
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Fig. 4. Conversion ratio of 1,4-benzoquinone under four conditions.
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Fig. 5. Total ion chromatogram of catechol decomposition products at 44C, 26 MPa, 5.32x10° mol/L catechol, 600% oxygen of the precise stoichio-
metric amount, 600% NaOH of the molar concentration of catechol and 0.17 s residence time under four conditions.
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Fig. 6. Total ion chromatogram of hydroquinone decomposition products at 44T, 26 MPa, 5.32x10 mol/L hydroquinone, 600% oxygen of the precis
stoichiometric amount, 600% NaOH of the molar concentration of hydroquinone and 0.17 s residence time under four conditions.
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