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Abstract − The treatment of used-FCC catalysts with hydrochloric and sodium hydroxide solutions brought about signifi-
cant changes in their physico-chemical properties and catalytic activities in the liquid-phase degradation of waste agricultural

film. Acid treatment enlarged the surface area of used-FCC catalyst by removing amorphous material with maintaining its zeo-

lite structure, while alkali treatment destroyed the zeolite structure, resulting in a small surface area. The treatments with acid

and alkaline solutions of low concentrations enhanced their catalytic activities. Among the acid and alkali treated used-FCC
catalysts, the catalyst treated with 1.0 N hydrochloric acid showed a considerably high activity. The activities of the acid treated

used-FCC catalysts were still low compared with those of MFI and USY catalysts. Similar levels of the conversion, however,

could be obtained by increasing the loading level of acid treated used-FCC catalysts, suggesting its application to commercial
catalytic degradation of waste agricultural film because of their low cost.
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[1]. LM� N/

OFE F( +P., Q07 F0� �R�S &��� ��T ��2

U V�. WXY�� Z�� ��E F +  [�� QWF0\ ]^

F( +
. �B_ �`�� 	a bcd2. �(	 _� 6e DB	

�fg h�, V�� i> @GT 6jk DB	 	l2� m�n V�

  op q� ��E F +� &��� ��� DB@GP� 4r s�

_�
.

rB.t=�  u� �v=�( wx2ry� z{. u|�� }

~�P� ��� J�/ $� ��p
. u	 0� �6\ �� ��|

�� ���_� �	��� &��� J�� �me� $%�P., �

\ _H2C �`�2
 �� &' <o	 �12
. &u�� J�=

  �� ��e ��+�� �B_P� �`�2'  ��
. ,-.

u�� J�T �� [�( �B=��(LDPE) F
= =�wx%��

��\ �	2U o�2��, [�� ��� ��2U V�� ��E

F +
[2].
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[3]. �

# ��� ��� �4\ £¤ ¥�� h¦§¨  �� ��Y�=�

  �4|�P� h¦~(	 ��#  %
., �4	 ©T ��� �

�� ª- «U+� Q0¬_� �2U �4	 ­®C `�[2n
[4-

7]. �¯ �°� �4\ p±²= ��2
 �2�� �� ��Y��

?o�/ ��f� �4 w�� ³´� �
 µ(¶ · �4\ ��2

Uv p
.

MFI. BEA o¸t��  �� ��h¦=� �4 `�� �
] 	

¹� wº
. h� FCC Y�=� &'�  �4  ,6� »B� +�

	¹� 4r º
. ,-. &FCC �4  &u�� J�� ��h¦=

`�� �¼  P�� ,6�  �4� _�E F q
. o¸t��\

��. ½¾B� DB2U �Y ¿À\ �Á ��� ��� Â�/ ­

®C 2� ÃÄ�_/ �Á�� ��� ��� ��h¦=� �4 `

�� ÅC �%S
[8-11]. &FCC �4=  o¸t��	 Æ³ ̂ � +

P�� �� ½¾B DB� �4 ̀ �/ �Æ F +PBt '6n
. ,

-. �=  ½RÇ.	 ©P. ½¾B=  IBÈ7 ½RÇ.	 kÉ

©%�, �� ½¾B= Êt DB s�	 ÅC 
\ F +
.

� VÀ=�  �°Ya� FCC Y�=� ��p Ë &'2  &FCC

�4\ �� ½¾B� DB2U �^� �BWX_ ��/ ��2�,

WX_ DB= ÊÌ &u�� J�� �� ��h¦=� �4 `��

�S �(\ Í	2Î
. �� ½¾B DB� Ïp &FCC �4� ��

(7 �YÀ� ÐW	 &��� ��� �� ��h¦� �4 `�=

ÇÑ  ÒÓ/ �Ô2�, `�T rF2. 	¹� wº� ��E F q

  MFI. USY o¸t��7 WXDBp &FCC �4� `�/ wÕ

2U Io Y�= _� 	l�/ Ö82Î
.

2. � �

2-1. �� ��� ���	
 �� �


×Ø �°Ya� FCC Y�= ��n Ë F32U §Ù� Z�� o

Y2  &FCC �4\ Ú���� ��2Î
. o�� ��= �2�

ÛFCC �4= USY o¸t��	 30% �(, MFI o¸t��	 5%

�( ^�+PÜ, .Ý
  ¼�Þ IBÈ-½RÇ.�
.

:�(6�, 35 wt%)� F�W.�ß(6�, 98 wt%)/ ��F= ©U

]à 0.3 N, 0.5 N, 1.0 N, 2.0 N :� ��� 0.1 N, 0.5 N, 1.0 N, 2.0 N

F�W.�ß ��P� &FCC �4\ DB2Î
. &FCC �4 10 g/

� á  ½¾B �� 100 ml7 £¤ â1'	 ãä 250 ml åtyÅ=

æ� 60oC=� [���� h¦§ç
. o¸t�� À�� è��/

�f2U �P�  5§é DB2ÎP. ½¾B�  2§é êè DB2

Î
. DBp &FCC �4=� �� ½¾B\ o32' �� ��F�

ë�# ìíPÜ, 550oC=� 6§é 0�2U �4� ��2Î
. DB

2
 µT &FCC �4  UF(used-FCC) �4� .îØ�, �P� DB

p &FCC �4  AF(acid-treated used-FCC) �4� Ä'2Î
. ½¾

B� DBp �4  BF(base-treated used-FCC) �4� Ä'2ÎPÜ,

�^ �4 ��� ïð è=  :��. F�W.�ß ��� u(\

_í
. WXDBp &FCC �47 `�/ wÕ2' �� MFI o¸t

��(Zeolyst, Si/Al=25)7 USY o¸t��(Zeobuilder, Si/Al=6.7)( �

�2Î
.

35 kV7 15 mA �ñ=� X-ò OH�ó'(Rigaku, D/MAX-1200)�

WXDBp &FCC �4� ô�À� ÐW\ ��2Î
. X-ò OHõ

öT ÷ø Jù\ 3ú Cu Kα X-òP� 2θ	 5-50o û�=� ,ü
.

�� ½¾B DB� Ïp &FCC �4� ½ý� k� ÐW  ��i�

þÇ?(JEOL, JSM-5400)P� ��2Î
. �4� �YÀ� ÐW  ³

ÿ��e ��aÑ� ,ä �0 ���~ò=� °�2Î
. 300oC=

� 1§é �'p Ë ���0 ~(=� �0 ��e/ ��2Î
. �

�(  �k÷% �~�� I	 ô�� wÕ2Î
. 
ß/ �B��

550oC=� 2§é �'2� 80oC� â1p Ë, �k÷% '�(êS¼

�, >99.9%)\ 
y� }Ø� �W��§ç
. �B��n �k÷%\

o32' �� 1§é �'p Ë, 10oC/min �(� 600oC�
 ~(\

���� ���  �k÷%\ Ni(( ÖÚ'(TCD)� ��2Î
.

2-2. ���� ��

p×�Z�mY� ´�
�=� oYp &u�� J� §�\ h¦

�� ��2Î
. F3Ë ��2� ñ�2U Æ� Å'� ½ý�� 	

Yp o��
. LDPE	 ����� =�wx%����7 �0 ��

�	�� +
� ���., �	o� ��. � � LDPE� ��e �

T ½ F qí
. ´�
�=� o�p &u�� J�(Damyang Waste

Film)�t  �P� DAMWFt� Ä'2Î
.

2-3. �� ����

&u�� J�� �� ��h¦T O�� h¦'� ��2Î
[5].

DAMWF 10 g= �4\ 0.4 g á  0.6 g/ æ� �0\ �f Y'\ o

3p Ë 12� Ø= 410oC�
 ¸f ��h¦/ ��2Î
. �>�~

�(JEIO TECH, RBC-10)\ ��2U −4 oC� °
p â1'\ 3Ñ�

� ��7 '� m��/ �B2Î
. �� m��T ��= F�2�,

'� m��T °e�(RITTER, TG05)� �me/ ��2Î
. m��

� �� ��  HP-5 k��¾�(0.32 mm�50 m)� *��~W ÖÚ

'(FID)	 a�n '� Å��8, !(Donam DS 6200)� �ó2Î


. h¦ Ë h¦'= "% +  ��� ��� ¼C\ ��2U

DAMWF� i>#/ ô�2ÎPÜ, �� m��� F#T F�n ��

�=� À2Î
. '� m�� F#T i>#� �� m�� F#=�

��2ÎPÜ, '� �me/ ��p °e� ô�� Ö�2Î
.

3. �� 	 
�

3-1. �� ���� ��  �FCC ��! ���	
 ��

o¸t��7 ¼�Þ IBÈ-½RÇ.� �R�S &FCC �4\ �

�. ½¾B� DB2� À���� ©% o3��� o¸t��� $

¹� ³�
� �YÀ�	 ãtS
. Fig. 1T �� ½¾B� DBp &

FCC �4� X-ò OHõö�
. &FCC(UF) �4=�  2θ	 6.3o,

18.0o, 24.1o, 27.6o �=� OHÿÅ	 .î%
. �^ ÿÅ  FAU o¸

t��� OHÿÅ7 &T �Ñ=� .î. FCC �4= FAU o¸t

��	 ^�+'/ }U"
[12]. h� £e� |%�Ï
 2θ	 8.0o,

8.9o, 23.2oÏ (=� .î.  MFI o¸t��� OHÿÅ  �Ô�


µ)
. &T �ñ=� ,ä �Fp FAU o¸t��� OHõö� w

Õ2U ��p &FCC �4� FAU o¸t�� £eT 20% �(� o

��=� ½f" 30%}
 _í
. ,-. Y�= ��p Ë=( FAU

o¸t��� À�	 ��e "% +��, &'n FCC �4\ _H#

DB2U `�/ �Æ F +P� ��� ��� �� ��h¦= 
§

�4� * F +PBt� m12Î
.

&FCC �4\ �P� DB2� Fig. 1=� }+� FAU o¸t��

= 'Ï2  X-ò OHÿÅ  (B� ,S
. 2.0 N HCl ��P� D

Bp AF(2.0) �4� OHÿÅ  UF �4= w� É � �( ,�
.

¼�Þ IBÈ-½RÇ.	 �= ©% o3��� o¸t�� £e� �

6_P� $%
' ;<�
[9].

,-. ½¾B� DB2� &FCC �4= ^� +  o¸t�� À�

	 kÉ ³�¢� OHÿÅ	 .î.
 µ)
(Fig. 1). %� -T 0.1 N

NaOH ��P� DB2U( FAU o¸t��� OHÿÅ	 kÉ q�

�
[8, 10]. 2.0 N HCl ��P� DB2� &FCC �4� OF#� 75%

�(�  %
., F�W.�ß ��P� DB2� o¸t�� À� 
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] ¼C  .
 µ)
.

�� ½¾B DB� Ï� &FCC �4= ^� +  o¸t��� À

�	 ãt
  þ�T �0 ���~òP�( ÂÏE F +
. Fig. 2(a)

= }Ï b7 &� :� ��� S��F¶ � DBp & FCC �4�

�0 ���~òT /0 �%S
. Ç��Y/ hÒ2  P/P0	 0.05 �

2=� ��eT UF �4= w� AF(2.0) �4=� É � �( $
. �

7 £¤ P/P0	 0.1 ��=� ��e( �§ $%¢� � DB� Ç�

�Y� £¤ 1��Y( &� m��í
.

�7 ãB ½¾B� DB2� o¸t��� À�	 ¼�¢� �0 �

�e� ÅC .�à
(Fig. 2(b)). Sp F�W.�ß ��P� DB2�

1��Y/ hÒ2  P/P0	 0.1 ��=� ��e� �6_P� $%
.,

i�_P� ��e� ÅC .�� ½¾B DB� �Y� $� ³��
.

Fig. 3T �� ½¾B� DBp &FCC �4� ��i�þÇ? �S

�
. &FCC �4(UF)  d?� 30-100µm �(Ï ÀÞ ½ý�
], �

P� DB2� k�� j2�� q  |T ½ý�� ³�S
. ½¾B

� DB2� �P� DB3/ ;}
 ) �2C ³�S
.

�� ½¾B� DB2� ½ý� k�4 %÷t &FCC �4� ��

(( ÅC ãtS
. Fig. 4=� }+� �� ½¾B DB� &FCC �

4� �/� $%

], �� ½¾B= Êt á u(= Êt �	 �

(	 ÅC 
®
. �P� DBp AF(0.3) �4=�  5p �/� UF

�4= w� É � �( $%
., ½¾B� DBp BF(1.0) �4� �

/T UF �4= w� 6 � ��P� %� $%S
. �k÷% ��ÿ

Å	 �®C ,¢�, �� ½¾B DB� 7p �/� £¤ 5p �/

( $%S
.

&FCC �4� �BWX_ ��T �� ½¾B DB= Êt �� 


®
. �P� DB2� ½RÇ.] ©' ;<= ¼�Þ IBÈ-½RÇ

.	 $� ©%� FAU o¸t�� £e� �6_P� $%S
. ��

Ï� �0 ���~ò=� o¸t��� Ç��Y= 6¦2  �0 �

�e� $%S
. ,-. �� S�¢ ½RÇ.	 
.ÑC $� ©P

Fig. 1. XRD patterns of (a) acid- and (b) alkali-treated used FCC catalysts.

Fig. 2. Adsorption isotherms of nitrogen on (a) acid- and (b) alkali-
treated used FCC catalysts.
���� �41� �6� 2003� 12�
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� À���� q�S Yé= 1��Y� m�n
. �= w� ½¾B

� DB2� o¸t��� À���Ï IBÈ7 ½RÇ.	 kÉ ©'

;<=, 0.1 N� 7p F�W.�ß ��P� DB2U( o¸t��

�Y� ³�
� �� Ï� �0 ��e� ÅC .�à
.

&FCC �4� ��(( �� ½¾B DB� ÅC ãtS
. �/�

$%
  ?ÓT �8	

], ½¾B� DB2� �/� %� $%�


. � DB�  ½RÇ.	 �Ú�� o¸t�� £e� $%
��

�/� $%S
. ,-. ½¾B=  IBÈ7 ½RÇ.	 kÉ ©'

;<= o¸t�� $¹T ¼�

], �^� 
§ h¦2U ¼�Þ

IBÈ-½RÇ.\ ]9�� �/� (B� $%S
. IBÈ-½RÇ.

  ½RÇ. £e= Êt 0�	 +: 2
], 6�� FAU o¸t��

= w� �Y� Å� �/� $
. �-p �°� ½¾B� DB2� o

¸t��� Ç��Y/ hÒ2   T ;<=� ��eT .�^
],

�/= 6¦2  �k÷%� �~ ��ÿÅ  (B� ,S
.

3-2. �� ���� ��  �FCC ��! DAMWF �� "�

�� ½¾B DB� &FCC �4� ½ý� Å', �YÀ�, ��( �

� ãt
��, ��� ��� �� ��h¦=� �4 `�( ãtS


. Fig. 5  DAMWF 10 g= � á  ½¾B� DBp &FCC �4\

0.6 g= æ� 410oC=� h¦§> ô���, �� ½¾B DB� �4

Fig. 3. SEM photos of acid- and alkali-treated used FCC catalysts.

Fig. 4. TPD profiles of ammonia from (a) acid- and (b) alkali-treated used FCC catalysts.
HWAHAK KONGHAK Vol. 41, No. 6, December, 2003
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`�� ÅC ãt�'/ }U"
. UF �4  `��  %� 120� ê

è h¦§?( i>#� 29% �(�  P., 1.0 N HCl ��P� DB

2U ]à AF(1.0) �4� i>#T 92%� �%¢� DAMWF 6³�

� 2§é �Ø= ���í
. ½¾B� DBp BF(0.5) �4=�( i

>#� 70%� �%
., ) Sp F�W.�ß ��P� DBp BF(1.0)

�4=�  i>#� 38%= ,@ `�� �%

 µ)
. &FCC �

4\ Aé �'� �� ½¾B� DB2� &u�� J�� ��h¦

=� �4 ̀ �� �%
., �P� DBp �4=� `�� ) $� �

S�í
.

�4 ��e/ .U :� ��� u(	 �4 `�= ÇÑ  ÒÓ/

wÕ2Î
. Fig. 6=  �4 ��e� 0.4 gÆ ; :� ��P� DB

2U o�p �4� `�/ wÕ2Î
. 1.0 N HCl ��P� DBp

AF(1.0) �4=� i>#� �� m��� F#� kÉ �)
. AF(1.0)

�4=�  � DB� o¸t�� £e� $%

] 1��YT m�

�
 µ)
. o¸t��� £e� $P� ��h¦� `�� �%
.,

1��Y� $%�
� ��h¦� �4`�� �%

  µ)
. 1

��Y� $%
� ��iãT Bt
C
], �Y� Å� : QWF0

	 m���� Q0¬_P� Ï� �4� `�[2	 Bt
' ;<�


. Sp ��. ½¾B ��P� DB2U &FCC �4= 1��Y�

$%
� `�[2	 Bt¢ ��h¦� i>#�  %S
.

�4� �¹= Êt ��h¦� m�� ��( 
®
. �D �4=

�. '� m��T C2-C5 QWF0� wE2�, C4 ��� 	a $)


. ,-. �� m��� �� ��  Fig. 7= }Ï FD� �� ½¾

B ��� u(= Êt á �4 ��e= Êt 
®
. UF �4\ 0.4 g

��2�, C8-C14 QWF0	 �®C m��., 1 ��� F#�  
.

AF(0.5) �4=�  1 ��� F#� kÉ �%
., `�� ) �T

AF(1.0) �4=�  Q0F	 |T C5-C9 QWF0� F#� �%�
. �

-p ?ÓT AF(1.0) �4\ 0.6 g ��2Î/ ; ) GH2U C5-C9

QWF0� F#� 4r �)
. ½¾B� DBp &FCC �4=�(

Fig. 5. Liquid-phase degradation of DAMWF at 410oC over acid- and
alkali-treated used FCC catalysts.

Fig. 6. Variations of the conversion and liquid yield with the concentra-
tion of used acid solutions in the liquid-phase degradation of
DAMWF over acid-treated used FCC catalysts at 410oC. The
catalysts loading is 0.4 g per 10 g of DAMWF and the degrada-
tion is carried out for 120 min.

Fig. 7. Compositions of liquid products obtained in the liquid-phase
degradation of DAMWF over typical acid- and alkali-treated
used FCC catalysts at 410oC. The amount of supplied DAMWF
is 10 g and the degradation is carried out for 120 min.
���� �41� �6� 2003� 12�
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s,”

he

-

c-

ty

of

at-

-

eg-

r-

d

id

eo-

 of

n of

ra-

i-

D

�� m��� F#� �%

], �� m��� Q0F �� �� �

�# �
. BF(0.5) �4\ 0.6 g ��2U IT �� m��=� C6-C15

QWF0� F#T Q0F= ��q� �®C �)
.

� DBp �4=�  o¸t�� À�	 °
�� Ç��Y=� �

�h¦� �	� SJ��� `�� �� �� Ï� Q0F	 _T Q

WF0	 $� m�n
. ,-. ½¾B� DBp �4=�  o¸t�

� À�	 ¼�
� 1��Y� �ãp ¼�Þ IBÈ-½RÇ.	 m�

n
. �Y� Å� ��iã� Bt¢ �Y ²P� BB �ê2' ;<

= Q0F	 $T QWF0	 $� m���� Q0F ��	 ��S
.

&u�� J�� ��h¦ i>#T �4 ��e= Êt ÅC ãtS


. Fig. 7=� }+� AF(1.0) �4\ 0.4 g ��E ; i>#� 40%

�., 0.6 g/ ��2� i>#� 92%� ÅC �%�
. �¯ ?ÓT

&��� ��� ��h¦=� K# .î%
[3]. &u�� J�= ¥

U +  9: ��� �4 `�/}
 $P� `�/� kÉ ÿL��

��h¦� SJ�
 µP., �4\ $� ��2U ÿL�
 µT `

�/� "% +P� ��h¦� �� SJ��� i>#� ÅC �%

S
.

�� ½¾B� &FCC �4\ DB2� &u�� J�� ��h¦=

� �4 `�� ÅC �%

], , ( M� o¸t��= w�� `

��  
. Fig. 8=� }+� AF(1.0) �4\ 0.6 g ��3/ ; i>

#T 92%� UF �4= w��  ��# �P., MFI o¸t��.

USY o¸t��= w�  %� �^ �4\ 0.4 g ��3/ ;7 wE

2
. ,-. &FCC �4� 	¹T M� o¸t��7 wÕE F q/

�(� º
. )N� M� o¸t��=�  '�	 $� m�� O

w� � DB2U o�p AF(1.0) �4=�  }�� ��� ��p �

�	 $� m�n
. &FCC �4 ��  `�� �¼  % &u��

J�� ��h¦= �4� ��E F q
], _Hp u(� �P� D

B2� `�� þ[# �%
� 	¹� º� �� m��� $� m�

��� �4�� _� 	l�� �%S
.

4. � �
 

(1) &FCC �4\ :�P� DB2� ¼�Þ IBÈ-½RÇ.	 P

[ ©%�, FAU o¸t��� £e� $%
� Ä�_( ��
Ü �

/� $%S
.

(2) &FCC �4\ ½¾B� DB2� o¸t�� À�	 ³�¢� Ä

�_� .�9., ¼�Þ IBÈ-½RÇ.	 m��� �/� $%S
.

(3) o¸t�� À�	 °
�(¶ -T �P� DB2� &FCC �

4� &u�� J� ��h¦= 6p ̀ �� ÅC �%S
. 1.0 N HCl

��P� DB2U ]à AF(1.0) �4\ &u�� J� 10 g= 0.6 g �

�2� 410oC=� i>#� 90% ��P� �)
. 

(4) &FCC �4\ -T ½¾B� DB2U( ��h¦=� `�� �

%

], À�	 ³�¢� � DB= w��  ̀ � �S s�	 |)
.

� 


� Q<T p×XRSS�T� BK21 U�V� �o� ô���� 


Z'�= W�95÷
.

�
��

1. Lee, J. K., “Chemical Recycling Technologies for used Plastic

Prospectives of Industrial Chemistry, 3, 16-22(2000).

2. Park, T. W., Kang, H. J., Kim, Y. J. and Lee, C. G., “Study on t

Biodegradable Aliphatic Polyester (III): Compatibility of Copolyes

terethylene/EVA(VA15%) Blends,” J. Korean Ind. Eng. Chem., 5,

889-898(1994).

3. Garforth, A. A., Lin, Y. -H., Sharratt, P. N. and Dwyer, J., “Produ

tion of Hydrocarbons by Catalytic Degradation of High Densi

Polyethylene in a Laboratory Fluidized-Bed Reactor,” Appl. Catal.,

A: General, 169, 331-342(1998).

4. Shim, J. -S., You, Y. S., Kim, J. -H. and Seo, G., “Liquefaction 

Polyethylene Wax over Solid Acid Catalysts,”Stud. Surf. Sci. Catal.,

121, 465-468(1998).

5. Shim, J. -S., Kim, K. B., Kim, J. -H. and Seo, G., “Liquid-Phase C

alytic Cracking of Polyethylene Wax to Liquid over H-Beta Zeo

lite,” HWAHAK KONGHAK, 36(3), 447-452(1998).

6. You, Y. S., Shim, J. -S., Kim, J. -H. and Seo, G., “Liquid-Phase D

radation of Polyethylene Wax over Mordenite Catalysts with Diffe

ent Si/Al Molar Ratios,”Catal. Lett., 59, 221-227(1999).

7. Park, D. W., Hwang, E. Y., Kim, J. R., Choi, J. K., Kim, Y. A. an

Woo, H. C., “Catalytic Degradation of Polyethylene over Solid Ac

Catalysts,”Polym. Degard. Stabil., 65, 193-198(1999).

8. Suzuki, T. and Okuhara, T., “Change in Pore Structure of MFI Z

lite by Treatment with NaOH Aqueous Solution,” Micropor. Mesopor.

Mater., 43, 83-89(2001).

9. Jeong, S. W., Kim, J. -H. and Seo, G., “Liquid-Phase Degradation

HDPE over Acid-Treated Natural Zeolite Catalysts,”HWAHAK KONG-

HAK, 39(2), 157-162(2001).

10. Jeong, S. W., Kim, J. -H. and Seo, G., “Liquid-Phase Degradatio

HDPE over Alkali-Treated Natural Zeolite Catalysts,” Korean J. Chem.

Eng., 18(6), 848-853(2001).

11. You, Y. S., Kim, J. -H. and Seo, G., “Liquid-Phase Catalytic Deg

dation of Polyethylene Wax over MFI Zeolites with Different Part

cle Sizes,”Polym. Degrad. Stabil., 70, 365-371(2000).

12. Treacy, M. M. J. and Higgins, J. B., “Collection of Simulated XR

Powder Patterns for Zeolites,” 4th Revised Ed.(2001).

Fig. 8. Liquid-phase degradation of DAMWF over several zeolite cata-
lysts at 410oC. The amount of supplied DAMWF is 10 g and the
degradation is carried out for 120 min.
HWAHAK KONGHAK Vol. 41, No. 6, December, 2003


	폐FCC 촉매에서 폐농업용 필름의 액상 분해반응
	장남표·박지원*·서 곤†
	전남대학교 응용화학공학부 500-757 광주시 북구 용봉동 300 *(주)제오빌더 570

	Liquid-Phase Degradation of Waste Agricultural Film over Used-FCC Catalysts
	Nam Pyo Jang, Ji-Won Park* and Gon Seo†
	Department of Applied Chemistry, Chonnam National University, 300, Yongbong-dong, Buk-gu, Gwangju...

	요  약
	1. 서  론
	2. 실  험
	3. 결과 및 고찰
	4. 결  론
	감  사
	참고문헌



