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Abstract − The aim of this study is to compare the effects of NaOH addition in the decomposition of dihydrobenzenes(cat-

echol and hydroquinone) using supercritical water(SCW) and supercritical water 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 quantity of 1,4-benzoquinone were detected from SCWO of hydroquinone, which is

known as an probable inhibitor to hinder the production of CO2 after hydroquinone oxidation. The addition 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 CO2 and CH4 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 conditions should be estimated for determining optimized operating conditions and reactor designs.
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�<c ��) 1G�� j< kl;� Mm�� nc c ����

opq/r	�(SCWO)� stu� ��. opq/r	�� ���F

" r�v opq/(SCW, w� 374oC�x, yz 22.1 MPa�x){+

�M)| ���� �r	}�~ �� �M�� ����[1, 2]. �<c


���� ������ ��r	�" ���= �> pq;4� �

� �$5�(w� 50-325oC, yz 2-20 MPa)+� ���� �M��

B�> ��r	�" A��� ���> �M�� �� �$%�� �

@ &  �;� ��[3, 4]. ��+ �$�> W�kl � E+ >c �

$�> �� �� ��c kl� 3��� ��[5].

opq/r	�" ��e ��> 6�?�� �$ � G�e �F>

�K" �$?�, ���$%�, r	��, �$�R� nc ��6�

�+ �{�� ��[6]. 2<= h �K opq/r	¡Y+�� �$

�, ¡�, �" d¢ �$ {+ G�� r> {	v nM NaOHv £�

�j �$� )H� �3` �h+ ¤MR ,� 6�¥� NaOH £�

:� 6�� R¤�\ ¦l opq/r	�> �$5�"� �@ �'

�. r> {	v nM £��� NaOH� r> {	 �§+ ��� �

M�$+� ¨©*ª��� «�� ¬­ O��. �~ ®� NaOH>

«�� �� ?@ �$� Vq� �¯ �� Nh5�� XY. °+�

�+ Cc «�� ±). / :�.

²³� opq/r	� 6�+� ���� Ć �K �$ �F��[7-10].

²³� _µ� ²³	
�� opq/r	 "Y+� ²³� ¶· �M

�0 Nh5�+ ¸¹ A>���� º», ��ST ®� ,� �gL

v G��� h��F� PQ¼ �� °k��[7]. ¸¹� ²³� ½¾

�^ 
�¿ ?@ ��ST" º» � �gL G�� Àl¿ O�� �

C�\ �  \Á 	
�4� opq/r	�+� ,� 6�� ¤MÂ

�, IJ �$ � G��� �F" �M��+ CM�� A�� Ã P

Q¼ ��[9].

� 6�+�� ²³> opq/r	�+� {* G��� ÄÅe

dihydrobenzenesK catechol" hydroquinone� �$��� ���Æ�

0 IJ hydroquinone� ²³� CO2Ç3 Èh r	)H�� �M��

� �� O�� PQ¼ ��[11]. cÉ ÊË¥� �h> 6�+� ²³

> opq/r	�+� NaOH £�� KM �@ &  %�� ²³�

�M�� �gL> G�� Àl�� m"v ÌÍ�[12]. � 6�+��

�<c m"v ÎÏ�� NaOH £�� ²³> �Mv �R)H� �$

+ CM� �� �� ÄÐv /¤�� Ñ)+ NaOH £�� opq/

r	�+� catechol" hydroquinone+ ¬_� «�+ CM�� 5��

Æ�. bc, r	l £�+ >c opq/r	�+�> NaOH £�Ò"

~ A�M r	lv £��3 Ó� opq/ {+� NaOH> Ò"+

C�j� d¢ 5��Æ�.

2. � �

¦Ô� 6%� � �$�v ���Æ�0 ÕÖ�K ¦Ô�_v Fig.

1+ =×ØÍ�. )7� 3Õ> HPLC �yÙÚ(NP-CX-50: ��YÛ	

Ü(s))v ���j Ý!Wv ÞM �$�� �ß)à�. Ý!W�

SUS316-áâKãá ä�Ú� §? 1/16K_(Ø?1.0 mm), å� 4 m�

0 �$�� Ý!W~ Ñ�c áâKãá ä�Ú� å� 35 cm��. �

$� �!+� Fræç, èFr=éç � Fr=éç� {gA 6:5:1

� £�c E�f5v ���Æ�. E�f5� ¬� h��v ���j

�!M �$w�Ç3 êw)ë � �$�v ìÍ�. LU)*� 5í�

� n�j �g� Å�W �î�� �ï 4 mL+� 16 mLÇ3 ðÑ)

à�, �$�v Þ"c )7� !�µ�v Þ�j ñ%J ò���ó

�Æ�. yz5í� �y5íôõ(Tescom26-1762)v ���Æ�.

¦Ô� opq/ � opq/r	�+� NaOH> £�Ò"v P�

nM NaOH~ r	l� H2O2> £��±v 5
c 4�3 �$5�+

� /¤�Æ�. ö, 5� 1(SCW)" 5� 3(SCW+NaOH)� opq/

{+� NaOH «�� ÄÐ�� nc O��, 5� 2(SCWO)~ 5�

4(SCWO+NaOH)� H2O2> r	lv £�c opq/r	 5�+�

NaOH «�� ä÷�� nc O��.

Nh� w� 440oC(±2oC), yz 26 MPa(±0.2 MPa)+� /¤�Æ�.

�<c 5�+� �$�+�> LU)*� 0.13o+� 0.51o, Ý!�

+�� 2.89o+� 11.58oÆ� 4�3 ¦Ô5�+� hL LU)*�

Ñ��Æ�. Catechol" hydroquinone> o���� �� 5.32ø10−3

mol/L�� o� H2O2 ��� catechol" hydroquinone� CO2Ç3 	

Ü-¯��� Èhr	 )ù / �� r�g> 6ú� VY�Æ�. o�

NaOH��� catechol" hydroquinone> û��+ 6ú� VY�Æ�.

)7� ü �w	e �+ / )* ýç�á(þ� 99.995%�x)v ÿ

\ì\ /{> ��r�v l¶c �� ���j catechol(Wako Chemical

Co., min. 99.0%), hydroquinone(Wako Chemical Co., min. 99.0%), H2O2

(Mitsubishi Chemical Co., 31.0%)� NaOH(Kishida Chemical Co., min.

96.0%) /�f� �� îA�Æ�. �° /{> ��r�� 0.5 mg/L�

�Æ�0 ¦Ô {+� ¡� {> r�� /�f�� �è ¥\�3 Ó

�ó ýç�áv q%�j ÿ\ìÍ�. )7� �yÙÚv ���j �

$�� 4ØÂ� �$�~ ò�� � yz 5íôõv Þ"c � fL

~ �L� ���j �/��ó �Æ�.

�$ � �/e fL)7 �W� �r/�f�� pHv �2Y�� 5

í�j �%fL ���Ð2��(HPLC, HP-1100 series, Nova-Pack

C18, 3.9ø150 mm Column)� 	Y�j catechol" hydroquinone> �

M�� ��Æ�. bc �$ � {*G��� GC/MS(HP 6890 series

GC system � HP 5973 Mass Selective Detector, HP-5 30 mø0.25 mm

Fig. 1. Experimental apparatus.
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ø0.25µm Film Thickness Column)v ���j 5��Æ� GC/MS �


� nM pHv � 2Y�� 5Yc )7 5 mlv ����
}(5 ml)�

� 2� �Åc � 1 mlÇ3 ���j �
)7� ���Æ�. bc �

$ h�> fL)7+ C�j TOC(Shimadzu TOC-500)�
� /¤�

Æ�.

3. �� 	 
�

3-1. �� �� ��� �� 	


��> 5�+� catechol" hydroquinone> �$jW� �$ h� )

7> ��ð	� *�J �Y. / �Í�. Catechol" hydroquinone /

�f � � 5�+� �$ h �
e )7> �� ���Æ�= �$

�+� 5�+ ̧ ¹ )7> �� ð�Æ�. 5� 1(SCW)> ?@ catechol

" hydroquinone> �$ � )7� �> ð	� :� ���j 2�3

�$� �\=3 Ó� �M�� �� O�� �Y�Í�. 2<= 5�

2(SCWO), 5� 3(SCW+NaOH) � 5� 4(SCWO+NaOH)> ?@+�

�$ � �> ð	� /��Í�. 5� 2(SCWO)> ?@ �$ � catechol

" hydroquinone /�f� ��+� LU)*� å\�+ ̧ ¹ ;; �

��^ ð�Æ�. 5� 3(SCW+NaOH)> ?@ catechol� �� ���

�� ðc � LU)*� å\¼� 2�3 �> ð	 :� �� ���

� �3c �� hydroquinone� �� ��+� LU)*� å\�+ ¸

¹ ;; ���^ ð�Æ�. 5� 4(SCWO+NaOH)> ?@ catechol"

hydroquinone /�f> �> ð	� hL��� 5� 2~ ��c ?�

� 4Æ�= 4� ���^ ð�Æ�. �<c )7> �> ð	�W�

5� 2(SCWO), 5� 3(SCW+NaOH) � 5� 4(SCWO+NaOH)> ?

@+� �$� ¾1J �\� O�� �Y�Í�.

3-2. Catechol� Hydroquinone� �
�

4�3 �$5�+� Ì\R catechol> �M�� Fig. 2+ =×��.

5� 1(SCW)> �M�� LU)* 0.51o+� 10%¬`> �M�� =

×ØÍ�= NaOH �� H2O2� £�e ?@+ catechol> �M�� ñ

%J i��Æ�. IJ H2O2~ NaOHv d¢ £�c 5� 4> ?@

0.13 o+� �M�� ¶> 100%+ �#�Æ�. �<c m"� opq

/r	�+� NaOH £�Ò"v ±). / :� Op� ��J 4js

� ��. bc 5� 2(SCW+NaOH)+� =×� Î~ ®� NaOH £�

`��� catechol> �M� �R�� O� P / ��.

cÉ hydroquinone� xw+� �+ �M�� �W� 1,4-benzoquinone

�� ð�� °k+ hydroquinone� 1,4-benzoquinone�� ð�� O�

�Q�j hydroquinone> �M�� 1,4-benzoquinone�� ðc O� l

§c �$ h> hydroquinone> ��v �î�� qr�Æ�. bc �

$ h+ 1,4-benzoquinone�� ð	e -� �î�� �$ � �> x

C�K -� A��Æ�. 4�3 �$5�+� Ì\R hydroquinone>

�M�� Fig. 3+, 1,4-benzoquinone> xC�K ð	g� Fig. 4+ =

×��.

5� 1(SCW)+� hydroquinone> �M�� LU)* 0.51o+ 25%

Y�Æ�= NaOH �� H2O2v £�d+ ¸¹ �M�� ñ%J i�

�Æ�. bc, catechol> �M�"� #� hydroquinone� opq/+

� NaOH£�`��� 0.13o+ �M�� ¶> 100%+ �#��. c

É xw+� hydroquinone ����W� G�e 1,4-benzoquinone�

NaOH� £�e 5� 3(SCW+NaOH)" 5� 4(SCWO+NaOH)+� �

@ &'^ �M�\ 0.13o+ ¶> 100%+ �#�Æ�. bc 5�

1(SCW)+�� LU)*� i�d+ ¸¹ xC�K -� �$ h4�

�\�� ?�� 4Æ�= 5� 2(SCWO)+�� 0.13o+ o� 1,4-

benzoquinone> -4� 2.5ú Y� i���� LU)*� i�d+ ̧ ¹

;  !��� ?�� =×��. �
" 5� 2(SCWO)> hydroquinone

> r	�$��W� 1,4-benzoquinone� G��� O� P / �Í�

5� 3(SCW+NaOH)" 5� 4(SCWO+NaOH)�W� NaOH £��

hydroquinone� �¯ 1,4-benzoquinone� �@ &'^ �Mv �R)H

� O� P / �Í�. �<c m"� ²³> opq/r	+�� �@

{9��. 2 ��� opq/+� ²³� r	. ° catechol �

hydroquinonev ¶· CO2Ç3 �M�� O�� PQ¼ ��� �°Fig. 2. Conversions of catechol under four conditions.

Fig. 3. Conversions of hydroquinone under four conditions.

Fig. 4. Conversion ratio of 1,4-benzoquinone under four conditions.
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NaOH £�� :� ?@ ²³ r	�W� G�e hydroquinone� r	

�$ "Y+� 1,4-benzoquinone� `¥\ CO2Ç3 �$� R¤��

O� Àl�� O�� PQ¼ �� °k��[11]. 2<= NaOH� £�

�� hydroquinone" 1,4-benzoquinone �Mv �R)H#� ²³> o

pq/r	+�� NaOH £�� ²³ �M� �R�� m"v Ý	.

/ �Í�0 bc �� 6�v Þ�j �<c m"v �K. / ��[12].

cÉ$ Thammanayakatip �[11]� /¤c 6�m"+�� opq/

5�(420oC, 24.5 MPa, LU)* 25o)+� hydroquinone �M��

1.5% ��Æ�= � ¦Ô5�1(SCW)+� Ì� hydroquinone �M��

0.51 o+ � 25%� �@ �� m"� Ì\Â�. �<c  �� ¦Ô�

/¤c �$w�~ �! ��>  �+ >c O�� �Y�Í�. ö, �

¦Ô+�� �$�v �!�� nM E�f5v ���j 440oC+�

¦Ô� ¤c ��, Thammanayakatip �� E�f54� !h#�� �

� %��Ñ5v ���Æ�, �$w�� 420oCÆ�.

3-3. �� � �����

3-3-1. Catechol> {*G��

{*G��> �K� �$ � \Á BU> �Mc �F� G���3,

b \Á �$?�� R¤��3v �Y��� �\ �@ {9��.

Catechol+ Cc 4�3 �M�$ 5�+� Ì\R C´�K ���Ð2&

� {*G��" d¢ Fig. 5+ =×ØÍ�. Fig. 5> {*G��� GC/MS

Ä��'� Þ�j 	
�> �_�� 85%�xK O� =×( O��.

Fig. 5. Total ion chromatogram of catechol decomposition products at 440oC, 26 MPa, 5.32×10−3 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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5� 1(SCW)+�� {*G��� ÄÅ�3 Ó)�= 5� 2(SCWO)

+�� ,� {*G��� ÄÅ�Í�. s9 G����� 2-cyclopenten-

1-one, 4-cyclopentene-1,3-dione, 2H-pyran-2-one, 3-phenyl-2-propyn-1-ol

� 1-indanone ���$ �¥ {*G�� { 4-cyclopentene-1,3-dione~

1-indanone� ²³> opq/ r	"Y+�� ÄÅ�Í�[7]. �<c

m"�W� ²³> �M"Y+� �W� catecholv ¶· �M� R¤

*� �Y. / ��. 5� 3(SCW+NaOH)+�� 2-cyclopenten-1-one

" 3(&2)-methyl-2-cyclopenten-1-one� ÄÅ�Í�, LU)* � 6�+�

�K�3 Ó� ¬3> ��� ÄÅ�Í�. 3(&2)-methyl-2-cyclopenten-

1-one� LU)*� ²³" Ñ��Æ�, GC/MS Ä�+ >M�� ��

� \Q+�= j��� hW 3(&2)-methyl-2-cyclopenten-1-one� ́ )

�Æ�. 5� 4(SCWO+NaOH)+�� 2-cyclopenten-1-one, 3(&2)-methyl-

2-cyclopenten-1-one � 1-indanone� {*G��� ÄÅ�Í� catechol

� ÄÅ�3 Ó)�. bc, 2-cyclopenten-1-one� 5� 2(SCWO)~ 5

� 3(SCW+NaOH)+� Ñ)+ ÄÅ�Í� ÄÅg� ,è catechol>

�M"Y+� xïJ ,� -� 2-cyclopenten-1-one� ¶· �M� R

¤*� P / �Í�. 1-indanone� 5� 2(SCWO)~ 5� 4(SCWO+

NaOH)+� Ñ)+ ÄÅe O��W� catechol> r	�$��W� G

�e �Fp� �Y. / �Í� ��+ 3(&2)-methyl-2-cyclopenten-1-

one� 5� 3(SCW+NaOH)" 5� 4(SCWO+NaOH)+� ÄÅe O�

�W� NaOH £�+ >M G�e �Fp� �Y. / �Í�.

Fig. 2> �M�" GC/MS� �Kc {*G��"v A�M 4� �

Fig. 6. Total ion chromatogram of hydroquinone decomposition products at 440oC, 26 MPa, 5.32×10−3 mol/L hydroquinone, 600% oxygen of the precise
stoichiometric amount, 600% NaOH of the molar concentration of hydroquinone and 0.17 s residence time under four conditions.
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M�� 5� 2(SCWO)> opqr	�+� 4� �3` ,� {*G

��� G, O� P / ��. �
" -.��v �R {*G��> 1

G� CO2Ç3 Èh�M)H�� xïJ �M��� . O��. �� 5

� 3(SCW+NaOH)> opq/ {+ NaOHv £�c ?@+� �M�

� ��= -.��v �R {*G��� ¶> :/� P / �� bc

G��> BU� �þc O�� =×0�. �<c {*G��>  ��

r	�$> ?@ s� ¹�æ �$+ >M R¤�#� �$� 12�

j �-c {*G��� `¥\ Ø�� AM NaOHv £�c ?@+�

M�e Na+�w" OH−�w� �$+ �^ «�� ¬_#� �¥+ >

M �\=� �w� �$� �Yc ���� R¤�#� G��> B

U� �þd� �Y. / ��. r	l~ NaOHv d¢ £�c 5�

4(SCWO+NaOH)> ?@ catechol �M� �R�� cÉ G�e {*G

��> BU� �þ�Æ�. �x> m"� opq/ r	
�+ �\

NaOH £�� �@ ���0 bc �<c Ò"� m3 ±)¿ / :�

Op� 4js� O��.

3-3-2. Hydroquinone> {*G��

²³> opq/ r	"Y+� hydroquinone� {*G��� G��

� b �O� r	��� 1,4-benzoquinone� G�)H� °k+ ²³

� CO2Ç3 Èhr	��� ÊMu� O�� PQ¼ �\ NaOH £�

� �¥+ \Á «�� ¬_�3v ä÷�� O� �@ {9��. Fig.

6+ 4�3 �$5�+� Ì\R hydroquinone> C´�K ���Ð2

&� {*G��" d¢ =×ØÍ�. GC/MS �
m" Fig. 3>

hydroquinone �M��W� 5� 1(SCW)" 5� 2(SCWO)+� �M

�3 Ó� hydroquinone� xïJ �4�� O�� �Y�Í�=

hydroquinone�� �Ke ��> abundance5� �@ �^ =×=

hydroquinone� ����
}+ >c �ÅÒ�� �@ �� O�� �

Y�Í�.

5� 1(SCW)+�� {*G���� 2-cyclopenten-1-one, 1,4-benzoquinone,

3(&2)-methyl-2-cyclopenten-1-one � 1,4-cyclohexanedione� ÄÅ�Í

�. �<c m"�W� opq/ {+�� hydroquinone� xïJ �M

�\ {*G��� hµ�� O� P / �Í�. 5� 2(SCWO)+��

5� 1(SCW)" ¶> ��c {*G��� ÄÅ�Í�= I��^ 1,4-

benzoquinone� �  �$5�4� �@ �� abundance5� =×ØÍ

�. �<c m"�W� hydroquinone� �Me � ,� -� 1,4-

benzoquinone�� hµe O� P / �Í�. 2<= NaOHv £�c

5� 3(SCW+NaOH)" 5� 4(SCWO+NaOH)+�� 1,4-benzoquinone

� ÄÅ�3 Óè NaOH £�� hydorquinone> �Mv �R)ù 6`

è7¹ 1,4-benzoquinone> �M� �R)8� ��J 4jî�. �~

®� NaOH Ò"� opq/r	�+� _µ� ²³Uv 
�. °�

�@ ���^ ��. O��. ö, �¥> r	"Y+� ²³� G��

� ²³> �M"Y+� hydroquinone� G��� b ��W� 1,4-

benzoquinone� G��\ CO2Ç3> Èhr	v ÊM�#�, NaOH £

�� hydroquinone" 1,4-benzoquinone> �M� �R�#� ²³ �

_µ� ²³U> �M� Z[ �R¿ O��.

ÊË �� �¬ ²³ � 2-���²³> opq/r	�+� NaOH

> £�� �¥> �M� �R*� �K�Æ�[12]. 2<= opq/ {

+� 2-���²³+ C�j� NaOH £�� �M� �R�Í�= ²

³� 2�3 «�� :� O�� �K�Í�[13]. bc opq/ {+

� 2-���²³+ ¬_� r(HCl), Pæ�(NaOH � KOH), E(NaCl)

> Ò"v 5�m" Pæ�v £�c NaOH � KOHv £�c 5�+

� 2-���²³> �M�� �@ �R�Í�= r � E� £�c ?

@+� 2�3 �M�� i��3 Ó� O��W� NaOHv £�c ?

@ Na+�w4� OH−�w� �$+ �^ «�� ¬_� O�� 9��

Í�[14]. �<c OH−�w� 2-���²³+ C�j :;L� ���

j �$� �R)H= ²³� :hL� Ò"��#� :;LK OH−�

w� 2�3 Ò"� :� O�� �Y�Í�[13]. �<c OH−�w> Ò

"� catechol, hydroquinone � 1,4-benzoquinone+ C�j� Ñ��^

��. O�� �Y�Í�, bc r	�$+�� NaOH £�� ¡Þ�

�� �Mv �R)H= �¥� r	l~ x<���� ��+ C�j

� è¨ PQR O� :�.

3-4. �� ��� ����

opq/r	�+� ���� CO2Ç3 &'^ ÈhJ �M�� O�

�@ {9�#� opq/r	¡Y> =�~ �� � NaOH £�Ò"

�� =��� nM�� CO2Ç3> ðµ�� {9c 3´� ¿ / �

�. � 6�+� ¤MR LU)* 0.51o �Ø+�� LU)*� �@

(è �á> G�g� �� Yg	��� \Q+�. G�e �áv Y

��
� ¤c m" r	�$K 5� 2(SCWO)+�� s� CO2~ CO

� ÄÅ�Í� NaOH̀  £�c 5� 3(SCW+NaOH)+�� CH4~ H2

� s9 �L G���Í�0 CO2� ¬g ÄÅ�Í�. bc 5� 4

(SCWO+NaOH)+�� CO2, CO, CH4 � H2� %> ÄÅ�Í�. �<

c ?�� ²³" 2-���²³+ CM�� Ñ�c m"� Ì\Â�[15].

� ¦Ô5�+� LU)*� (è ¨ª CO2� 	Y�j Yg	��

� ?»�j C@�� CO2, CH4 �> G�g� *ª��� =���

nM TOC�
� /¤�Æ�. TOC�
� ÞM Ì\R }�g" HPLC

�
+ >M Ì\R catechol" hydroquinone> �M� ���W� }

�g� �o� �$ h� }�/3v qr�Æ�. Fig. 7+ LU)*+

¸  �$ �> catechol �� hydroquinone {*G�� � ¬3> ±

��}�(UICs)> }�G��(carbon yield)� =×ØÍ�. j�� }�

Fig. 7. Temporal variations of the carbon yield of the reaction products�
���� �40� �5� 2002� 10�



�	
� �
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ent

a,

, E.
G��� �$ �> catechol �� hydroquinone {*G�� � ¬3>

±��}�(UICs)> }�g+ CM �$ h> catechol �� hydroquinone

}�g�� =A O� Bc�. UICs� �$ h )7> TOC+� �$

� )7> TOCv C� qr�Æ� {*G��� �$ � )7> TOC

+� �M�3 Ó� catechol �� hydroquinone> }�g� C� qr

�Æ�. ¸¹� UICs+� �á {+ CO2, CO � CH4 �" �%+ �

è�� ±�� }�v Ddc�.

Catechol" hydroquinone> �$ � UICs G��� H2O2~ NaOH £

�jW+ ¸¹ xïJ �'^ =×0�. 5� 1(SCW)+� UICs G�

�� �3` H2O2 �� NaOH� £�c 5� 2(SCWO)~ 5� 3

(SCW+NaOH)+�� xïJ i��Æ� -Ëv d¢ £�c 5�

4(SCWO+NaOH)+�� 50% �x�� Z[ �^ i��Æ�. �<c

m"�W� opq/r	+� NaOH £�� CO2, CH4 �> �B G�

�Ç3 �Mv Z[ �R)ë O�� 9��Í�. cÉ, 5� 2(SCWO)

+� catechol" hydroquinone {*G��> }�G��� A�M 4�,

catechol+ AM hydroquinone� E�J ��� �O� r	"Y+� G

�e 1,4-benzoquinone� CO2Ç3 Èh �M�� O� ÊM�� °k

��[11]. bc 5� 3(SCW+NaOH)+� hydroquinone> ?@ Fig. 3

+� 4js� Î~ ®� �� �M�� Ì\Â�= UICs G��� �

� {*G��> }�G��� �� O��W� CO2 �� CH4Ç3 �

M�3 Ó� {*G��� �4d� P / ��.

4. � �

opq/ � opq/r	�+� NaOH £�Ò"+ CM ÄÐ��

n�j dihydrobenzenes{ catechol" hydroquinone� XY�j ¦Ô�

/¤�Æ�. 4�3 �$5� ö opq/+� NaOH £��3 Ó� ?

@(5� 1: SCW)~ £�c ?@(5� 3: SCW+NaOH), opq/r	

�+� NaOH £��3 Ó� ?@(5� 2: SCWO)~ £�c ?@(5�

4: SCWO+NaOH)�� =F\ w� 440oC(±2oC) yz 26 MPa(±0.2 MPa)

+� ¦Ô� /¤�Æ�.

¦Ôm" 5�+ ¸¹ catechol" hydroquinone> )7> �� ��

c �+� �$ � �� �� �� G� �� ��� ð�j ��> ð

	� �$Y�v *�J �Y. / �Í�. Catechol" hydroquinone>

�M�� opq/ � opq/r	�+� NaOH£�+ ¸¹ %> i

��Í�. �� NaOH £�:� /¤c hydroquinone> opq/r	

�+�� {*G��� 1,4-benzoquinone� ,� G��Í�. ��

NaOHv £�c opq/ � opq/r	�+� 1,4-benzoquinone�

ÄÅ�3 Óè NaOH £�� 1,4-benzoquinone> �Mv �@ &'^

�R)H� O� P / �Í�. �<c m"� GC/MS �
m"�� �

K�Í�. Catechol )7+ Cc GC/MS �
m" opq/r	�`�

�� ,� {*G��� G��� O�� =×0�= opq/r	�

{+ NaOHv £�)H� catechol> �M�R� �¯ {*G��> �

M� �R)H� O�� =×0�. bc TOC�
�� CO2, CO � CH4

�> ðµ�� 5�c m" catechol" hydroquinone> opq/r	�

+� NaOH £�� �¥> G��� �^ i�)H� O�� =×0�.

��> ,� 6�¥� opq/r	�+� NaOH £�:� R¤�\

H�= ¦l�� ���> opq/r	�+� �$ � G��� r�

{	�� nM NaOH� £��� �� b �<c Ò"� ±)¿ / :

/� � 6�� 4js� ��. ¸¹� 4� ¦��K opq/r	¡

Y> �$� Vq= �� Nh5�> XY� nM�� NaOH £�Ò"

v �Q�� O� 89��. 
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