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Applicability of Railway Station Overall Efficiency  Improvement 
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Abstract 

Evolved with the times, the function of railway stations changed from a single 
transport service into a city image with multiple commercial development and 
applications of science and technology. With the system point of view, this paper 
analyzes railway stations that was planned for traditional services of concentration, 
dispersion and interchange, services of passenger and vehicle, according to their 
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four functional types, to service for inter-city (type I), a metropolis (type II), 
suburbs (type III) and local areas (type IV). The principles of the railway station 
design need not only considering the size and the efficiency of the station 
configuration, but also bringing the concept of the universal design into the basic 
efficiency requirements of the users to integrate the site of the station (urban or 
local), the operation hours (weekdays and holidays) and others. 

About Taiwan’s railway systems, it is clear that the high speed rail is for the 
inter-city services (type I) and the MRT in the Taipei and the Kaohsiung are for 
their metropolis (type II). However, the 219 stations of the Taiwan Railways 
Administration (TRA) can be classified into four types. Following the government 
policies to improve the safety of a level crossing by a three-dimensional cross, to 
provide services on branch lines, and to operate trains as a rapid transit in the city, 
the TRA needs to review the comprehensive transformation of the whole. The TRA 
statistics in 2009 show that the trips using the stations in the new five metropolises 
have reached the 25 percents of the whole trips of the TRA. For the objectives to 
construct a safe, secure and comfortable railway transport environment, TRA must 
effectively strengthen the commuter stations (type II), community services and 
commercial activities. The stations at the branch lines of Tainan-Shalun and 
Hsinchu-Neiwan will operate in 2011 which are the suburban stations (type III) 
and need to have different operational ideas from others. In addition, the TRA 
reconstructed or re-furbished 29 stations at the East line according to the current 
performance improvement plan. They are the type IV stations and have adopted the 
Green Building Design combined with the functions of local characteristics such as 
bike supplies, a visitor center, accommodations, restaurants, agricultural products 
and information services. The railway stations in Taiwan are important nodes in 
the transport network. In response to the current requirements, we need to consider 
the four elements, transport, use, asset, and embedding, to establish a successful 
station. 

Key Words: Railway, Station, function, efficiency 
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K‚WÈ	É�Ê¹Ëi¢« GÌÍÎÏÐÑ JÉ©pÒ Gc•ÓÔSiÕÖ¤×Ø G
ÙÚK‚Ûœ†ÜÝÞßà`¶ w  

2010 {… x= 123 á{ G=>•N?âãWÉ©�äåæZçè™éê?@A
BwëBì�l 98 {6 2009{7{žÆí [1]x=ˆ‰î 1 ï 7828.5ð¼ñ GOò=>
3234.9ð¼ñ Gx
N? 4 ï 6247.2ð¼ñ GOóN? 4333.9ð¼ñ wcXK‚ YS
ôXõ� Yö÷ GO=K‚ì¡ 8 øK‚joù\ú Gj¨©\ú™ x
N?K‚ì¡
80 øK‚ 6°ûüýþ 11 øK‚ 7J OóN? ì¡ 36 øK‚ G¾?@ � Bì 2009{
¥¦Æí GOò=> 233.24ï � Z
ON?W 98.87ï � • 10.85ï � G�� u x= 219



 

3                               2010/12 NO� 344 

øK‚ 134.58ï � ¥¦­ � G…¡ �� —˜“ �	 wÈ 
 ±°ô? ��
 Jë¥ �� G
c•K‚9œ­¡• � F GÌXx=N? � ì � Y � g¶¿ ������� 1 ³ � 50
é � ëHE � •K � “ �� Gàã 1 ³ � 70é � m � !"�� GT � `¶™…x=
¥?È #$% –_¿À & Ð=> '(� J ) þ � •N? �* fd G• +,(-. K‚9
œ/0� gK‚Zm � ‚ 1 ú 2 c�”� 3 G456 °ô9œr G¡AB™~ 7 ƒø 8
NJ 9: J ;< J => J ;/ ™K‚ w  

����� ������	
��
�������	
��
�������	
��
�������	
��
����  

2.1 ��������������������������������  

ƒ ? ­ � GX K‚ Y �@A ™æB …†‡ˆ‰ ;/C Jr D K™ 1 æ	 E G F
GH ¡ƒøE � w IJK K‚æ B …ju �+ ™›œ G4FLMN Wƒ O ~ P G­
Q Wƒø @A ™E � w K u IJ ³™æ BRS ¡ E gÓ GTUÈ TUVWX GÈ 

a°ô™l YZ 	�“ �W ©¡•° � ô w  

–_=>> [ ¬�ZÉ©ë \ —˜ Ga 1980{ ] G Farris & Harding[2]^ ñc
ABÓ E † _ ‰? �" Wg“K‚ (Terminal)̀ ¡ a Õ›œ � b (Concentration)J c
(Dispersion)Jˆ‰ !" (Passengers service)GK �!" (Vehicle services)• de� ?
(Interchange) G �� È]K‚ fg •ì LMhi =>¥?“ ;/ J›œ J j:k Õ
> t !" G lQ j UV 9œ m6 w  

ç Cornell� 3	 n_ � o => p 1948{™l¡ �q 1993{ch�¥ � GH�”
� 3 Ó E =>K‚¡ k \ �oùú 6 Inter-city7J ¨©ú 6 Urban7J rs ú 6 Rural7w
t D V l uv m w � 4,5	 xyfgAz u fg, ~ K‚ � G%{ bK‚Út^™jÑ
•K‚� | 	�™	 $}~ S m6 ™� F Gç • È	™	� f� •K‚� |u 	Ú
tG fg, ~ €im6 ™K‚ wç •‚X G� K‚�Ù8W X¨� ƒ �g¶K‚ YJ
X	k „< K‚ YJX …ŸK‚ YJX ÓÔK‚ YJX � f�� ?K‚ Y•XÓÔS †i
K‚ YS 6 �\ú GÌ ‡ 1 • ˆ w  

‡ 1 D V °ôÚt^ 1 Ñr“°ôK‚\ú ‡  

K‚\ú  Út^ 1 Ñ  

¨� ƒ �g¶K‚  z u¨� ƒ � G C rˆ‰• � Šˆ‰ � i G ‰m � m

Šn g¶ˆñ ‹ GŒ•CŽ•• S • • ‘’ ˆ‰ l i w 

	k „< K‚  	k¨�dj C rˆ‰• � Šˆ ‰�K� i^ Gm “

´…	k™ v m ”• w  

…ŸK‚  ˆ‰� – 8…cm � m Š W� ™w  

ÓÔK‚  z uÓÔ	� Gˆ‰m “b daÓÔ —˜ w  

� f�� ?K‚  ¡ † î>þ v © b d G C rˆ‰• � Šˆ‰ � Èi G

m “ K‚��•K‚� | ™Út^äi w  

ÓÔS †i K‚  ‰cm � m Š S � ™ˆ‰“ ‹ G l ¡äiÓÔ‰ w  

,-./ � � 6�  

c C 6 �\úK‚ Gç • Út^™jÑ•K‚� | 	�™	 $}~-. ‘8



������� 4 

™š à G ›, Ì ‡ 2w  

‡ 2 °ô	� f� •K‚� | Út� z1 Ñr“K‚\ú ‡  

    	� f�  

 

K‚� |  

³ f�  	kg¶ ¨�  �¨� ƒ �  �¨� „< 	�  

œ• �Wg  
    

ž� � Ÿb  
    

* J ž� �  

Ÿb  

    

ÓÔ	�  

    

,-./ � � 4,6�  

 i c C G V¡ ~ y x= ��� K‚ç 1 S‚ JƒS‚ J�S‚ J k S‚ J

@¢ ‚ J £¤ ‚“8\ G¥%�] —˜ m6 Z ¦§ ¤c M, wô �¨© =>K‚c

ª« \úW �¬�
 � ­ ƒ\Woù 	 K‚ Gg¶… T Wo�Zo� 	 “K‚ !

" G LM �b@?•U p’u 	€—S ž� ŸÐ ®­ �\úWm � K‚ 6 R

U-Bahn7G pq¨©N?K‚• x=N? � K‚\ú ¯ j“ ®­k \ú… ƒ �K‚

6 R S-Bahn7® ­ª \új	k 6ÓÔ 7K‚ GpqÉ� !" •ÓÔ³‚ w  

2.2 ��	
��	
��	
��	
  

-. ®¯=>K‚ !" 9œ G�Ù C U ¨©a � °± � 7,8	�‘ƒ J‚ ² ’K �
	³ `° ´ ® ‘� JK‚• µ ®u ¶· ® ‘ k J ¸¹º • » • �ˆ¼½°¾ ® ‘ ª J
K‚ !"¿ ‰“ !"j: ° ¬ GpqK‚ ÀÁ ° ÂÃ •° ;/ ® ‘ a JK‚ de�
? !" ›œ° ¬ Gc• °¾Ä K J ÅÆ K ÇÈÉ S• » w Ê� “ Geº»½² ¼ Ù
ËÌ Gc•=>K‚“¥?ã V O _ ¦« G ¼ Ù Í Kš‰b° ´ S Î Þ Gô � X Í
KY•XK‚ Y“ ÏÐ ž J ÑÒ ž J ÓÑ ž° ¬l …gÇ“ƒ w  

ƒøã› ™K‚ m`µª ø¶ Ô � 7	 � v m 6 transport7G K‚Ö Õ éê v m
*` ™: Zb Gpq=> JN?ZéK ®zÖ 6 embedding7G => [ c•È		
�™K‚ zÖ ® Æ× 6 asset7G K‚ VØ Gpq ÙÍ • J‚ E J~ P • J ‹ ú• Ú
Û® Út 6 use7G K‚c•~ P •“Út w ÜÝ� ;ƒø? T ° ¬ ™?@AB G
Þß ™Í K J° à ™Š áj: J°U â ™!" P…° W� ™Í K¥? G¨© K XK
‚Y � ã ã0äå wÈ 
°¾æç P… °¾ ›œÑ™K‚~ P G ¸èé½ ˆ‰ G´
ju ‡� ° ¬ “K‚ w ê Ó G� Ú…³‚´Ç æç P !"ë�ìà Gí © ãWÈ	

���

��� �

��	


��

�� �
 


�� �

���� ����

���� �

������� �
� �� � � � �

� �� �



 

5                               2010/12 NO� 344 

É�Ÿ Ðd < ™K‚ w•cK‚a �	Cîï Ç %‘‚
� z •a zÖ …¨�P	
k“°ô Gc•a¥ ��	C G… ð DP ñ D“°ô G­ òK °ô m6 †‡Út^
!" • » w  

a è lë ó d � 7	 W-. •ß�âÚt k ¸i{c C ™=> ¶ K‚ G´ ô• °
ô õö•� °ôk 
 G^÷� ¡K‚~ P‰øùÍ Wúûüç‹ GWœ†ÜK‚~
Pj: Gi • £¤K‚™ X ýþ ž Y® Ì � m ¶™5 G´© • � X � ‚ Yk 
 Uu
M� C k• ' � m� G4 �� éK‚ �
 ß�=> K‚ � � • » w t �	 K‚ zÖ
hÖ Uc � 
 D K‚ zÖ G X� K‚ t � 
�~ G 4�� ¡K‚~• T W‘ � t

 w IJ “ T WGa � xyÎ � “ �� K‚Ûœ†Üì � � 9	 C G´¡\ RTè G
� Ì �x �� C K‚ G ‚ ¡K‚ ¶·F â ° � Út G¿À � ì ��� 
K‚ � ~W
� ‰d < Gô � K‚ zÖ 
 � G�¬ 	 E¢ 	�~ w •‹ GWŸ  � ¡K‚9œ G
É� � i Z �� K K‚ � Û¡¢«“� 	 � � …È � �¬ “it 
 T WwK u=>
K‚ z u° ¬zÖ • ¸è ë¥^ G�� K‚ t cé>‰? ] � ‹ G4� K‚~ P •
_ � Gc �� ‘ K => [ “ ã0äå wç •Vx � ¨ \ ª \úK‚“ 1 Ñ -.>i
½ Î 8  • » GU T W-. K‚ ½ Î 8  • » “ ! { G-. �� ›, Ì ‡ 3 • ˆ w 

‡ 3 =>K‚°ô zÖ 6 embedding7 1 Ñr“8\ hÖ‡  

K‚8\  

8  • »  
oùK‚  m � K‚  ƒ �K‚  

	k 6ÓÔ 7

K‚  

" #  O O #  #  

ATM O O #  #  

ž"8  s�  O O O  

ˆ � d <  O   O 

• × ˜ ˆ ”  #    #  

ŸÐ �	  #  O #  O 

$ þ	�Æ %¼ &  #  O O O 

' _ • J ( ¢ )*+,  O O O O 

� ¿ -. J  

/0120-.  
O O #   

í� Æ% #  O O  

É� 3 � v Ï  O O  #  

…Ÿ ) 4  O   #  

,-./ ��01 23  [� ]� O 456789: ;<=>6789:  

����� �����	����	����	����	�� �������������� ���������� ���������� ����������  

K‚•ìaD V Z 56 ic X 78 YV 9 6 the umbrella concept7G : ˆ‰aK‚

‹� Uö ; E � Z D K GI …` ¡ � Èfž™€ È�	7 < wa®¯~•ë ó d G¥?

Az4¸• ƒ ùÏ G = ¡ X >? Y6 bird cage7 @à “ � A w V¡ c=>…� B ?@

6 sustainable transportation7`¶? ` � Õ¹ö G ý ®K‚•ì• %�C “ � � ÝÞ¤



������� 6 

c D . w  

3.1 ���
�
�����
�
�����
�
�����
�
��  

ç •è l=> RER a 2007 { òK K‚ M E —� � 8	 G� – 8K‚Ç °¾ œ;

žJ’K ÀÁ •á | • » ° ¬ Gc•° €¸¹º • »�W ¨ m ¶ � ~ wK‚• » ™

fg$ 9 Gicƒ ? ˆ‰Ò ¢ Î _ K‚Wg¶ { b GT–_ �] ™
 � GÉ©¼ .

O F � J H : � J[Ñ•9© ð S Gc• / G � ™¦§ “r G fg X=>K‚ Y î

ï{ HI Wiî�ä v Ï™ •E GP^¨�•	k « ³úo�“ „< • » ™`¶

Ñwô �½ ÎUcÇ %¼ . ¶ { � JÚt^ m6 i J� J Ož � S ¦§ ™¸¹º�

	 •ì Gc• Xmt•ì Y™ î ¶Ñ Gc , ~ _ KL ¼¨Â M => “ �	 ™K‚ w

Ç • Ga fg� N P�•=>K‚ � G° %O …=>¥? Az ­â G 2 %� i 	k

¿À•Út^ JÈ	 3 � J N ¥  P ( S G Q �iT Jêô �� R � ƒø €i � �

]m6 ™=>K‚ w  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

/ 1 =>K‚ � N P�• fg S
 Zk T/  ,-./ � � 6�  

3.2 ��������������������  

�������������������� ����	����	����	����	 





=>K‚ U ~ P� V S W“ X æGg¶¡ Y � Z[ n� � 9	G\ D “ ] œJ
^ Æ_ J� ` � ab b J U 	 ü ^ J c^ • de � N J fg • � N J U � b J
h ²ÀÁ J …•i J ÑS n� wç¾ø=>K‚™ U 	 1 Ñ•~ P}~ G4h
i K‚�~P � ~ * f G i Z[ ¾øë i K‚ � Uœ j ã“ U ~ P 8 WZ[
S WwK‚ , ~ /� ~ �¼ § U ~ P V 9 Gç kU ~ P Y � n� Î � •ì G 4
�lU ~ P� V w  

®¯K‚ , ~ �

c � Ðk 8 ˆ‰W K A �
cˆ?• » Wfg ` E �

� hK‚ , ~ �

R � KL ¼¨Â M �
=> “ �	 ™K‚ �

=>¥?~ �

• Azë�  

I Wo�• » “ƒ À �

 

Ÿt ¸¹º�	 �
mt•ì $ 9  

	k¿À•Út^ J
3 � Jé« P ( Sê
ô ! Z J ( MiT �
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/ 2 =>K‚ U ~ P Y � n�  

Wº j q mn œm ¥? æo ã V “K‚•ì $ 9 G ^÷• tz 
 p í T
Wq ¢~ p Gr Ó•ì C‰î ¶“¼ * s 0‹ G t � �Uœ L� U �0 u Gv
‹�	 ?t wx u y GL�ü ^ Z M ]z{ ’›œ w‘ñ Gc~ P | è½ §z

 XÔJ } J ^ J U YwX ÔY n K‚ • € È
 •ì Gz 
• Ô G?t Œ• ~ Ô
fg � þ ®X } Y \ K‚ • € È
 •ì G • `z 
 m } ®X ^ Y n 7^€ ¦AB
T W•‚ g¶ ^_ ® ­X U Y � Wƒ� U 	 >… w„ G U � ~ P …( • » w �
hG?t ] œ†‡ Z | è G ˆ Ì � �M J4 ‰4 Š‰ J � þ S“ ] œ•ì G K
~ P7� • • b b•ì Gc• � t þ ‹ J Û Œ• • é ¦ Žm “~ p GÚ~ P •
‹ •l c • ¿w œJ ê ‘ Z 3 • “i` � ™w  

3.2.2 ��
����������
����������
����������
��������  

K‚ , ~P � ~ îï¼ § r Ó X ’ ý Ñ Y¶ 6 G “b K‚b ( Ú • ùþ
Zz 
 r Ó ( M G 4 c ’ ý Ñ™ p í � 	� 9 ” ™} Ô r• ½ §K‚ h ²�
	 G – E —˜™ Ÿ™ �	 š› wU � ™•ì | è Gpq X‚ " 9œ b d G “ ³
b (f� YJX ‹ •’ ý œr G�	 ÐþÏ • YJX à ž K‚ Ÿ ” GŸ � v ‹� 	 YJ
X  t ‚…   « GU � ‚� r Ó YSw ] œba •ì…Ç %lù ba ê Ñ Z ¦
§ GK‚� B —˜• ] œba ™{ b © §U � Ñ Z[ J fg J•ì J »* J æ
ç ¡ S ¢ ƒø À ] G̈ m ¶aK‚ , ~P�~ * fd © § ] œba ™¥:T W
� 10	 wpq �  

1. U ÛÀÁ �Æ _ �¬  t Jz 
• Ô Jz 
 m } J` � £^ J b H‚… ¤¥
¦ 6 …¤ *è 7w  

2. U Û*è � mn œJ b H fg • J »* zÐ � J u § k ð � • ¨ t w  

3. U Û p í � U ~ p J U ÛÀü×j •• µ 6cl × LED %t ×j J ©ª Ô
4ABW` E 7w  

t a ] œba “•ì 7 < C G L� ¨ …œ_ “  t… ^ ¶Ý ÞGÌ ©ª

������ �

�	
��� �
������ �
��	
���	
 �

����������� �
��������� �
���
 !"# �
$�%�&�'(!) �

��*+��
, �
��-./0.1 �
�� ��234- �

�
��� �

����� �

��������� �
��5678 �
��
9�:;
< �

��=� �>? �
��@�ABCD� �

��EFG�HI2J �
��KLMNOPQR �
�� STMUV( �

������ �

�� 
 ���� �

�� ���� �
��WXYZ[ �
��=�C3\? �

��]^_G` �
��=�C3\? �

��a
34b� �
c�-.23d- �

! "#$�� �
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œZ } œS U Û œ_ í …` ¡ ÀÁ Û«™ ¨ …œ_ wÛœ†ÜK‚“•ì Gm
a €i ë \ Û«™ }~ r Gu « • ¬ � { b ¨ …œ_ t“U � Ñ G� ÌÚt
©ª œJ } � —4 � i LED Ô _ “ †i � þ ­ S w  

 
/ ® � ¨ …œ_ tr•ì ] œba K‚ %tV 9/ � ,-./ � � 5�  

3.3 ������������������������������������  

° ¯ � f� K‚P³ f� K‚“ fg k T G °± ¾l ¯ ƒ ¨ LM1Ûfg g

Þ � Q ¤% cà ž È	õ v ~ P “ ‹ G4� œ² µ	k ³´µ B “ 1:�Ô© § G

¨ ^ { bK‚ %c ¶· J @¸ J ¹º}»¼’ 	� 1Û wa ½¾ l Y D« þ µ G ‰

l¼• ¿À ™D V‹ G¿À � ]a � xy & Ð™K‚Ûœ†Ü l� È`² • ƒÝ

Þw Á cdl� Â W� GaX Ã ~ i Ä => Y �� r G� ÅÆ K‚… ÅÇ => # c

È 
 É ¡� ™ÉÊ ~ P }» 	k 1Û WË/ 6Ì / 47GWœ j q °±^ WGc v

m 9÷ Jc¼W V J ÀÁZ Ä J b ¸ t	™ 1Û G `(‡�� �™‰? !"$ 9 •

ì Z ~•™ �]� �ú‰?K‚ Gù W…=> �]�` 	k 1Û “~• * f w - ²

dl� Â =>K‚± Ì uˆ‰?@‡ � ° ´Î Þ ³ ` �K Í c†ÜK‚Ûœ wt c

x= ÎÏ K‚W � 6Ì / 57G � aâãW Ð6 1Û K‚ G·‘K‚œ ÑÒ µ	k

ÓÔ µA G´ãW ÓÔÕ ä r E w •‹ GÁ œ� 	k 1Û Ö §éê ×‡ dß…ƒ Ø

� l ™Tè w  

                 

   / 4 dl ÅÆ K‚§ .µA        / 5 x= ÎÏ K‚‚ ( ZE �1Û  
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3.4 ������������������������ �� !"	
�� !"	
�� !"	
�� !"	
  

mt•ìaâãWÈ � µ Š Gç •»¡ ó � 5	 n_ a=>™ $ 9 …†‡ˆ‰ƒ
øaK‚•K � Ù ¡ ¹º JÒ ¢� Ð G n� J � Ú • � K J � ŠSÆ %Ò ¢ ÛÜ G
‚ ²‹ •K C ™• µ Ò ¢ Út™ ÀÁ w   Ó•ì ‚X ¡ k �‘ƒ JX Ò ¢� Ð YG g
¶ LM Ðþ™Ï • Ñ 6 Ý n�	 •Ðþ fg 7G 4í�	 b ( Z ,(ÀÁ	 6pû
K‚ ²‹ •� | • » 7G m{ bÚt^ � Wm6 G fg ^ %Ó Þ K‚� | �äŸÐ
š à• { b‚ ²�	hÖ G ßà § _ ‚ 6 G E � 7“Ðþ / Gc b Hv © ¥Ò G f
g „ d J @A ­ �B ™Ï • Ðþ‡•ì^ ! { w‘ñ JX Ò ¢ ÛÜ YG _`aÐþ™
ÓÑ Ñ 6 �	 • � Ú AB fg 7G �n�	 á Í Z �	 � 7	 G m{ b �	VØ 9
œhÖ ™i$ ÑZz þ Ñ Gfg ^ %â ƒ - ²¾§ _ ‚“Ðþ G~ y¼½ • » “ �
	hÖ • Û ã¡ $‚X ‡•ì^ ! { G†ÜÚt^ K k T ¼ & ™ÓÑ Ñ Gä Ò ¢ø
ù4 b H h B � Ú AB ¼½ • » “• Ö w � h GX Ò ¢ Út YG LM å T Ñ 6 �	 •
• » • Öfg 7G pq �	 d™ æJ …(	 G m{ b¾ « • » J• µ • Ö “ ,(i
$ Ñ G4 • `Út^Z¥? Az ™,( å Tm6 Ghi ¾§ _ ‚“Ðþ G~•• »
• µ “ �	hÖ G†‡ ;/ J @A J ¢ ç ™¥? å TÀÁ w  

¼½�ˆ “ •ì ‚X " º ƒÙ n� AB J ² Ò / ˆ@þ J• Öþ µ É J~ '
Û ã ì � Zd èéê ë ÖGK u ‚ ²n� %nþ • »zÖ Gc¡Û n½ ˆ‰‚ ² ¾
9œ 6pq • ì JŠK J ¶í J • • J î …ïð J � Š S7Gc• ‚ ‹n� • Ö u
K‚� › m /ñ ¡ ò n½ Z ó þ ôõ � f wô � Gö ¹ � i x= � Š Í KÆ %AB
÷ h ’K• » 6ûz � K �ø P ÇÈü ¡ 7G j ã ¸ ù de “ �� w  

D V l uv m w Bì � 4,6	G=>?@a , øD V ?@�”d úû �™ �� G·
‘… �ü J Ðú ý •� þ k �¨©�“=>?@ �� ßO j 7 ãc C wÇ • Gc
2000 { � æÍÎO F ^ J � ¹ ^SÒ ¢ Útéê? `� Ð“ � � è �  (@n X v
m ¸¹º • »è Y )U � r GÇ %�] ™� ¦§ Gu 2004{ 10 E• ' Xmt•ì
¿ �& Î V– YG � b ¾ ± Š ^s Y G í¸¹º�	 •ì JÍÎ�ä?@Út JŸ
t IT � † S y Þ . ¯ wu 2005{ 7 E � ã Xmt•ì¿ � � � YG 4 u 2006{
12E ,i Heart Buildè • v m ¸¹º • »è G � X ¥» ÍÎO F ^ J � ¹ ^SÒ
¢� Ð“ � � è � (	 n X v m ¸¹º • » � è Y )w  

3.5#$��%&'(#$��%&'(#$��%&'(#$��%&'(  

aK‚ ² ™ž� 
� G�Ù C U�8W k �\ú � � ì. ² 6 
� � 7J � ì
. ‹ 6 N 
� � 7J K‚�� w·‘ � K‚�� � i � Œé � •�ú � �™ë¥ �
`1Û wc JR� D V é � Bì8 � Ga { b �� m � ™�] Gˆ‰m “ �� c i
$ ™× » Ga¡ Ì ™�	 � • � U â ™žj G 4 �� aƒø X	k Y¡ � ´ ™žj
Uc � � G I ø	k í j XK‚ Y… �¬F `¶™ ž� ] E w¶ æ� K‚Öj ’�
� � ãe Gé � ë¥™ � � • 1ÛGHm ¶ •µ k � ‚X w Ik � ‚X Ìr �  

1. Ã � X � 8• � Y™ ÀÁ ®  

2. �� �‰  ! žj‹ G pžj ™� gq…× ®f ¯m ! Z Gc øü€i¿ ‰m
6®  

3. b  ¿ ‰m6žj G b H "#$ � G£¤  %w  
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1987{D V l=�¥ � “h GD V/ l=>é � ¾	™i & � ë¥Z ’� —
˜ � � � ±¾lnË GTeº uû i & � ë¥—˜h G¾ Y '( ™�¥=>é � a
°Ð × J•Ï• ¶· ˆ � Sk 0 ™ë ó )* G: a �ü ¨©�á | ™g¶	�™Ö
j ’� €— O + rK‚ ² G , ¡—˜ - 	 wD V� �=�Æí � 13	 � K‚ x X XK
‚ � . 8  Ñ / �”Ñ YG 8  Ñ n� c C rKˆ‰îZ � Šî¤ 0 G­�”Ñ…
� K‚á | �ø 1 îZ v î¤ 0 Gpû C 2 J œY Jˆ � w t c JR� D V é � W
� � 6	Gë JR� D V-. aˆ‰Î _ K‚™Ðþh Gaˆ‰> 3 C™ • 4 ´ ˆ‰ �
� m6 ™ž 
 wI Õ 5 �™Öj ’� …aK‚ 6 › ²™ • ž 
 Gí cD ¡ —7 ™XK
‚ ² Y EKINAKA T WÖj ’�Ð n wHu®¯ Gˆ‰ 88 cK‚ T Wˆñ™ | �
“ƒ Gm “ O …q K‚ ÷ K™m®Ñ � ™G� aœ ý ®=>é � uû Wˆ‰ Ã �…
Ÿ îï ™�� ÀÁ GX ˆ‰° ¨ Q O …K‚™®‰ Ĝ ‰Uc b d q K‚Î � D “
…Ÿd îm ™�� GUcaK‚ Ç 9 JŸÐ J �� J :; w EKINAKA ’� ju �
ì. ² J ‹ ™ž 
 à 
 G¡Û � =>Z ž� ŸÐ¤c � i G : XK‚ Y 
 Ø W…Ÿ
�� ™`¶”• w  

!!!!� ���" """���	#$%��
&���	#$%��
&���	#$%��
&���	#$%��
&  

4.1 )*��)*��)*��)*��  

4.1.1������������������������������������  

x=x
‚u�l 78 { � ãh GK‚ �	 C �‚ K‚¬� 6 < GTë
�¸i{™ÚtZ—˜ Gc• x
N? Z O=ì � ÂB mK¥? GK‚ˆ‰
bâH ¢ D 6 ð¼ñ£¤ q ¢ D 12ð¼ñ G� ± =>?@ ™¶j ö œ� iu
	€— y Þ wax
��=>	r � X AB s C YdGx= AB K‚• D Ï
K‚ í ¡Û � iu 	€—~•Õ � w AB K‚	r � “g¶ * f G  t ‚ ¡
AB K‚ J AB Œ”•  i EF z 
 fg �~ G­[ G K‚u 2008{ 9 E �
ã H thâµ �_ ~• � Û w ö ¹ x= AB ‚ 4 â I Z x
N? AB ‚•O
= AB ‚ � i G j ã k =ê‚K‚“ fg�� G 4hi éK Jdef‰? J
ìfKS � Š›œ GãW x
�� v m ”• Gl U T � x

‚“n wô � G
x= # Wœ� iu 	€— G ‰AB K‚ lT W€—��•[ G ž� ��“—
˜ ‹ 6Ì / 67G ‚fg “ D Ï K‚  i �� 1 G 3 � fg WJ j gÞ ;K J
4 � fg î z ×‡ d < J 5 G 12 � fg W‘ é Út 6Ì / 77G ) ìÃ~�	
� 0 u W 49,788L � 12	 Gax= # Z %M� «é �� ã N X Í ! Z~¥?Ã
~ i ¸ 6 BOT C 7hG � ¹ [ ì x=¦§ ¸  29ï � w  

   

/ 6 AB K‚• » Z ž ” hÖ /        / 7 D Ï K‚• » Z ž ” hÖ /  
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4.1.2 ��������� !��������� !��������� !��������� !  

°¶ O ±úû K‚ ü # “9©… ÜÝm ¶ P ²“ÝÞ Gx= U Q K‚W
� G U Q ‚W|}Iu R Ô S 17 {6�l] 21 {G T � 1891 {7•• ' G
K‚ ‚Ð X U ? Y z u � D“ ; ; �” 6j ­ ƒ ] K‚ 7G a 7� Z ‹ Ó C Z
xyƒ ? IB� 3 �R Gju VW ú 
 Ï• 6 XA u YZ ý 7™~ P G… R
[ � º A ƒ›œK‚ wD \ � º“ ­ � ] K‚ & [ u�l] 17] 13 {6 þ \
28] 32 {G 1895] 1899{7“ 	 Ã~ GWƒ O@¢ ^ � ~ P G ý _ ÚtD V
¡� ` G 0 u W 561 w a ÇD V ¼ KU Q Î � X�� � P YG � =�>þ J
K‚Z� Ž `� fg Gu 1908{Ã~ ­k] K‚ G4 b GU QB � 
 GK‚
V(• t cd 7� GVe ý _ Gƒ ? nW ¡ × a Ã 
 ~ P }» wxyÔ a h G
Ç‚ Z ¶· G �	 ° ´ G f u�l 54 { 3 E g ‰`~ GH ^dZ ý � Whi
^ j Gk ´ �~ P • G 0 u êì 2093ð ké k Gz u xy
 l ™U Q ‚ G•
Útë m Õ 50{™ ­ª] K‚ w  

È 
 ö ¹ U Q �‚ hi ¨�ß�ì � G° ¨ …x= T – n þ•—‚ Gƒ
k 0Ç‘ Œ? �" G t ƒk 0� cm � K‚ hÖ w g ‰oB þ=>h“�K
‚E � • p �� _q �T W��éK � ?‚ G 4 Ç %T � T k rs €— Gc
• ��ö ¹ U QB “ Â ‰� Š?@ m6 G£•
 t _ § . †‡‰? !" w �
¹ U Q K‚ A � 	r � G�‚‚ ( ~ P c X Ï u v v YW 7 < Gc } w • u
x WµA G�K‚ ) ì�l 102{ � ã � ~ G­›œ l Ð ƒ ë � úWm � K
‚w  

y u®¯ � ~ ë ó GxdK‚•OóK‚a=> '(� ~•®f IÛ ƒ
z �� wxdK‚Ã~u 1917{6�l 6 {GD V � P 6 {7G xd¨©�
=>O { � ì � G � xdK‚c X |} ° ~cd G Ã �° õC · Y“ �� w
a � ú C 6Ì / 87c úû¶D K‚W • E ™² € G v O ™•_‚ þ G � ®
¯“]h‚ i Wƒ ( Gô �{ b ƒ„ ™O �	‡� � 7 ” • …Z ™z 
 Ô w  

 

/ 8  xdK‚�‚ ý ² /  

�+ ™OóK‚…Oó B ‚ 6n · Oó † 7G D \ �] 1908{¬~ 6x
= #hi Oó�¿À¨�—˜ 2008{ 11E 9 D f ‚ 7G  1941{ (�l 30{ )6
EOóK‚ ‡ * h G‰? �" H · Oó † � 8 � 
Oó‚ w‚ Z g ( WZ ˆ
‰i
 ~ P GD V ~ P Š nW X ‹Œ J
 ~ P YG ` ¡ Tˆ 
 • � J� Ž GT
´ ` ¡Ì XDÔ • Y™ ý • � 7 à 
 wOó=>	r � ~•ì � G hi XO
ó=> 1 æ� Ÿ�ì � G� ³ ` m‘ ×Ø™D \ � ºOó ‹Œ 
 K‚ ü 9 G
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2002{ 8 E ÷ 8 � Ab � 82.6é k T WXÁ r1 YG SDh=>	r � � ã
h ¨ hi b € w ö ¹Oó�‚W	rK‚ G° Q ] œ•ìô � • `,( €—
J ’ 6Ì / 9 • ˆ 7w  

  

/ 9  OóK‚�‚ ý ² /           / 10  � “ K‚�‚ ý ² /  

4.1.3"#$%&!��"#$%&!��"#$%&!��"#$%&!��  

� “ K‚° Q …� – Â > v m ”• G´Ç � “” ¡ © •– J � – u— J
�� ˜™ S Ð š }r G � ‰  › ° œGa¥¦Zˆ‰bW x= ­ ��‚ Ga
ˆ‰?@ C • Sû `¶“	 z w � “ ‚ � ¡] Jh‚• k G E � c	r�k

 ž d G”‚• » ˆ ÌE � J‚”• µ J Ÿ ¼n� JÐþ J ¸¹º • » S G
¯ ° €m6 wa { b 4 ´ ö ¹ � – 	�=>?@ JÓÔ m6 • � “ ¨�—˜
™]Þr G`�  ¡ K‚Z	k 1Û¡� G L� =>ÓÔˆ � ?@›œ• b
H => K ¨�“ ¢ 3 ªÈ " “ £ wÇ • G , ~ � ¡K‚ G�~ � ‚ 
 ‚ Z K
‚6Ì / 107G ‚ ² • Ö ¤¥ � J4 ‰‡z � Kˆ‰Z � Ð° 8 ^Út J•
Ö A Wz � K ¦ � ‚ J• Ö A W� ‰d < G§ K‚ U ~ P j ãS Wc ¨ WW
�� w‘•ì $ 9 g¶ ½ Î © � ‚ _ J§ Á 8ÏV 9 G�~ � ‚‡ _Á õ ‚
ˆ‰Út G �� 	r� � ‡ q ‚ˆ‰•z � KK ª Út G �« Ìr �  

1. �¬ ¨�—˜™ ¢ 3 à ž õ v ~ P µA G� � “ ‚~•Wo�	 � w ­ c
® A ™X ¯° Y � ± Wý _ � ú G ² i X ‚ § “o YZX ‚ � ¡� / ³ Y
T Wê › G ¤% K‚ Wh™ Ï ´ r Û w  

2. 9 • ž��	 G� ‚�ƒ�•��“ ž��	 I i$hÖ G4M, K‚ ²
– ˆ‰ Ç S �	 ¬� G£• @¢ t µ ÀÁ 6 � Ì � µŽ BarS• » 7w  

3. ‚� fg \ �‚ ¡‚ Z Î �‹ ÓZ ²–, ~ GT W� ‰d < Jz � K ¦ �
‚J ž� • » Z � ¿ �	 w t g ‰#– ]‚‚ Z G í 	�~ � ‚ 
 ‚ Z G
Ò © ì " J’KZ ž��	 Si « 9œ G4 9 •zHm� 2 �ä¹ 8 ] J
h‚ G �¬ ‚ ¡ ¢ 3 w   

4.2 +,�-��+,�-��+,�-��+,�-��  

ç • =>�”ˆ‰ � � � W1 Ñ Gaˆ?ež“�”� 3C �8W 50é � c

² vf J 50~200é �	 dfZ 200 é � c C “efˆ‰ k ¶ ( wx=N? ���
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� …�� ý ®~• � ƒ³ � 50é �!" ·¸ Wƒ³ � 70é � Gc†O�” ú ¡

Ž •£¤m � ¥?¦§ w̃ � 2010{ 12E ª ø¨©�“� a ¨àãh Gx= #m

`� ± æcm � 6 › Z K� Gc¡Û ¹º� ® 25» ?@�”™� m6 GÌ ‡ 4

• ˆ w •‹ G { b x= z u X¨©� Y“m � K‚ GÌ L Ç %Dh æo ¼ çÎ Þ G

¥J~ Az “ x= # Z= *#l ( ž aXO { � P	r � Yì �² •£•m � K‚ G

¯• X �W� •ì Yw  

‡ 4 � a ¨ ½ r 2009{x=K‚ˆñî•¥¦Bì ‡  

ˆ‰¼ñ  · ¼é �  ‰?¦§  
¨�  

‚

î  ¾ ¼  % ¾ é �  % ¾ �  % 

x
�  4 2,949 1.65 45,064 0.54 62,426 0.45 

�
�  20 17,534 9.83 565,799 6.77 882,898 6.36 
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Abstract 

It has specified in the Rules of Railway Construction and Maintenance that 
anti-slip corner iron should be installed in the sharp curve section of rail curve 
radius less than 400 kilometers. But in the light of poor track conditions and 
subjected to impact force of trains, track deformation and irregularity in sharp 
curve is often occurred. As a result, frequent track maintenance is required to 
maintain traffic safety. Nevertheless track maintenance is impeded by anti-slip 
corner iron, so the convenience in dismantling anti-slip corner iron has a 
significant influence on the promotion of maintenance. 

Currently compression plate and screw bolts are used for the fixation of 
anti-slip corner iron bracket, but under the influence of weather and topography, in 
one way the screw thread’s easily got rusted and in the other, the bracket holes need 
to be frequently washed while in disassembly and purchase of new bolts are also 
required, which consume a large number of manpower and materials. In our text 
the fixation of bracket is changed from using compression plate to PANDOL spring 
clamp, which is easily installed and save time and materials as well. 

Keyword: curve radius, sharp/abrupt curve, anti-slip corner iron 
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Abstract 

In current planning system urban plan is ascribed to the third level of local 
substantive construction plans. In connection with policy conception, it is the 
leading basis for public and private sectors in promotion of construction 
development and any urban plan promulgated and enforced in accordance with 
Urban Planning Act will impose legal effect as well as binding effect on people and 
administrative bodies. 

The text starts from Urban Planning Act to explore binding effect on people 
and administrative organizations after the promulgation and enforcement of urban 
plan. And we also explore legal nature of urban plan in view of the grand justice’s 
interpretation and academic perspectives. If the authorities want to alter urban plan 
which restrict the rights and interests of people within specific area or impose 
burden on them, it should allow people to submit administrative appeal or litigation 
as remedy in the light of Administrative Appeal Act and Administrative Litigation 
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Act to conform to the purport of protection of appealing right and administrative 
litigation right specified in the Constitution.  

Concerning the nature of urban plan, its interpretation is distributed in grand 
justice’s Interpretation Number of 148,156,273 and 406. Nevertheless, with different 
argumentation and standpoints among the scholars, views are still diverged so far, 
some inclined to deem it as administrative act, others regulations/ordinances. 

Keyword: legal effect of urban plan, legal nature of urban plan, Interpretation 
No.156 of grand justice of judicial Yuan, regulations and ordinances, 
administrative act 
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à•• g� f O a†Þ8&;N OPQR Y �� °a† • •Ù¶�× g ¾ �
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p!: 5 ë¸ýÁ ! ( � : � ? 5T � *OP,- � ? !$ � : >? 5 <=
>? Y >?p 8(â >?p 8 ¸S •�×f O a†Þ8&;N/OPQR !
ù \<=ë T 6 PQ !$ TÇ + ! À "$¤ YLZ ¯ q $ � <=>? !ç r
$ � <= OP >@ ! u Ë <= OP >@ ! �O 5/; s !¿ T PQ Y•OP
5 m � 8Á � ¸ N���� •f O a†Þ8&;N/OPQR •! ç$ � <
=>? (OP >@ HI C g5h‘ ‡J² �ijf €Áü a � *,-x � ��
��/578q Õ 6 “ 8 ! tu� x � ����LMNOPQR/ BC ! ¸
N• �� • O + • Ô Ö •/ [ v !4• À $>Cð8 S Â �� Ê •57 �Ô
ÖLM TUV 5 BC Y• �

�������������������� �	� �	��	��	� �	 �	 �	 �	 !"!"!"!" ####)))) $$$$ � ��� %%%% ����#### &&&&'(�'(�'(�'(� ��#��#��#��# *+'*+'*+'*+' ����

ï g5h‘ ‡Ø� �ij[ • � *,-x � ���� ! 6 •5ë/ w � O
PON ! gÁü ›•#8Ãß�&'/01 œ1 F � ø Õ õ ˆô !B c ¾O
PQR/qr !õÈ C E Þ8& � F � ð8/Vò&/0 Fx Ç $ `�ª 5
/ ÈÉ n !ç¿ s õ <=>? � OP >@ 6 k ®¯ !Z m j d ‘ ‡J² �ij
¿ TË 8 jÁ Y•õij+klýÁ •Z ¹S öZ m g5h N Xj d ‘ ‡J²
�ij n � *,-x � ���× !OP5 m ¸ O + †aÞ8&;N/OPQ
R!&'$ � a/ <= OP >@ Y6 � 8 PQ Y • • � 8 ! R b Um �� ¾
; € ¤ À $>Cð8 S Â �� Ê •57 �Ô Ö !LM TUV 5 BC o Y W�
&° 5 6TOP5 m W� â � YËöOP5 m 6 � � 8b •m �� f"$¤
°+k !\<=ë T 6 PQ Y W� &° ù â � Z m ij Y ï Z m g5h N X
‘ �‹÷ ã N XX p � n &'a†Z m sõ W� ij ¯¹ ;N/ij ! W�Ë
8 ij !ö � ð¾¶ ` +k¿ TÇ +n ! � : M 5 m g5h N X5‘ J v‘ ‡
•‘ ± w /]8 ! T 6ij Y o Z ¹ W� !: …ë• p X ! ¸ N¿ TË 8 i
jY � *,-x � � ��� ! 6 •5ë/ w � OPON ! gÁü ›•#8Ã
ß�&'/01 œ1 F � ø Õ õ ˆô !B c ¾OPQR/qr !õÈ C E ”
Þ8& � F � ð8/Vò&/0 Fx Ç $ `�ª 5/ ÈÉ n !: …>? 5‘ ‡
vœ‘ ± v‘ ‡ •(OP >@ 5‘ ‡ v/]8 !ç¿ s õ <=>? � OP >
@!6 k ®¯ Y´ b V 5ª y &' >? 0 � OP >@ 0/Zþ Yà•���
�/ þ èx � !b����/Â8 œ>?(Â8��,-:]8 Ø ‰8Ô :
z{ _; 0½B /x � �����5‘ ±� v ·… �! f O Áü ›•#8Ãß
�&'/0 F � ø Õ õ ˆô n !¾;$ UYOP5 m Øˆ ‰� d ‘ ‡ˆ± � �� !
¸ N n h | :õOP0/ 0 • !s c ê€ ¹ ;N/ w � OPON !>C•5
ë c êD e n !$ B õa } NÞ8/ ~ & � • # 3 € ¾- 6 /&' ! B $ „
•O OPQR Y&' g È • OPQR E 01 � 1 F Ç ¾ ÈÉ !ç � <=>?
6Í®¯ Hàbh | a†# � &';N# � q/ ó A � � 6 s c ê€ ¹ ! C
6 N ‚} /]8 !$>C•5ë c ê/D e ! 9: õ01 � 1 F n$ U YZ
¹ � � h | x � ƒ •?/���� ! Z�� 6à•x � �� ! v ”õ;¾)
� „… õ †‡ ! ÈÉ õ0 F !a � � h | à•x � ����/ON ! <=>
? !ç O 5;$ s o Yõ � þ !bà À+ ~ b Y CUmÇ + W� &°Èx �
����; <= /OP >@ € ¹ ¾"+k ! € N@êë/ � J !B6 � *,
-x � ���� O + †aÞ8&;N/OPQR !&'a/$ � <=>? �
OP >@ °+k ! v W� &°/ � Í6 �Ø ‰¡ � d ‘ ‡‹
 � � 8 T 6 PQ !
übë t� þ¾; € ¤ YZ m j d ‘ ‡J² �ij !¿ TË 8 jÁ Y•�

g5h‘ ‡Ø� �ij � Á D N ‘ ‡ J² �ij/ Ë 8 !Æ@ O ëðx � �
� U/pi � 8� ! ¸ N OP5 m �Ø ‰ J Š ‡ Œ � d ‘ ‡‹
 � � 8 ª h ij �
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þYg5h‘ ‡Ø� �ij ˆ‰ A †&'01ª y b®¯/� Š � 9� !a†��
��/57q r 0 „ ‹ Zq “ 8 !f v x � ����8qN � S �‡ Œ���
�/ þ èx � ! 6 •5ë/ w � OPON ! gÁü ›•#8Ãß�&'/0
1œ1 F � ø Õ õ ˆô !B c ¾OPQR/qr !õÈ C E Þ8& � F � ð
8/Vò&/0 Fx Ç $ `�ª 5/ ÈÉ n !ç¿ s õ <=>? � OP >@
6 k ®¯ H± Œ����/Â8 œ>?(Â8��,-:]8 � ‰8Ô : z{
_; 0½B /x � !f O Áü ›•#8Ãß�&'/0 F � ø Õ õ ˆô !ü
€c OPQR/qr Y�

g5h‘ ‡Ø� �ij 0p ` ! � 1 > U Ng5h •Ž Ê û a ]� K ^ ¢
t • ¾ É ]� ‚ _ 4 Ö JŸÈ Bä ` �ß g5h ••‘ ¸ N����f O a
†Þ8&;N/OPQR ! C Rè < „$ U� pl X !çà € â¾x �• p
i/ij Y C éOP,-@3 4 0 ëa����/578q !ñV ç •à#
ij � þ ! g �P 3 NÈ¿‘ ‡Ø� �ij ¿ s< � >? / � 8 � ü !B6 �ˆ
‰ ‡± Š ² Œ� �ˆ > d ‘ ‡J‡J
 � Ñ j � �• ����/Â8 � x �� M <
=>? ! � ÃÄP• !:{ ¤� ü � + �#œ � *,- :����5‘ ±J vœ
‘ ±÷ v]8; 0 ����/ þ èx � ! gÁü ›•#8Ãß�&'/01 œ
1 F � ø Õ õ ˆô !B c ¾OPQR/qr !õÈ C E Þ8& � F � ð8/
Vò& /0 Fx Ç $ `�ª 5/ ÈÉ n !ç¿ s õ <=>? Y � œ����
/Â8 œ>?(Â8��,-:]8 � ‰8Ô : z{ _; 0½B /x � ��
���5‘ ±� v ·… �! : 5S1 ij+kl !ç$é M 5 m g5h N XX
p j d ‡Ø� �ij[;} n ç¿ s õ <=>? o / ¤ Y• ’ g 53 3 6 ˆ‹ ‰
Ø Š ±‡ Œ5 ˆ‹ 7 d ‘ ‹‡
‹÷± � Ñ j � �•Ãß��b����~ U !8Ô
: z{ _/x � b M 5 m g5hij;ð ¸ ����/ þ èx � $ U !B$
c OPQR/qr !4"OP<=5‘ ‡‹± v]8/ Ê • Y “ g N þ èx � !
OP,-é 0p ›• � ”• &'çk � 01 /OPQR S !ç¿:OP<=
5‘ ‡‹± v/]8 ! – T QR~a& • t� p/, N Y• Fp�P 3 b53
3 —ç • ‡Ø� �ij � þ !6 : z{ _ �þ èx � �–—Ãß�� � 0 NÃ
� 5] Ô Ö � OPQR/ • ˜ � 8� Y�

�������������������� �	� �	��	��	� �	 �	 �	 �	 !"!"!"!" ),),),), $$$$ � ��� %%%% ���� &&&&'(�'(�'(�'(� ������������ *+'*+'*+'*+' ����

ï g5h‘ ±÷
 �ij[ •�P 3 † ­ ™'z �² ‰ Ø Š J ŒÙ¶>?/
���� Š• 8(*+ � 5‘ ² v` ¥ n öë 	 P³âO š • p 8n !$ �
â <› X o /]8 ! œ”&': >? 5(OP >@ 5 <= OP®¯/01 Ç
õ›• !sà 3 R CD !b V 5‘ ‡� v/ � þ$ b !¿$ T Ê • Y•õij
+klýÁ • V 5‘ ‡� v]8&'¾ >? ( >@ /0 ! ù7 &'†õ0 F Ç
• É Ó !¾ <=>? � >@ /01 ! Ç + >? /,- �Ç + >@ /5 m ñ¾
:5 p 8 � �� /23 CD Yà•01 !$ � 6OP Ô Ö T 6›• Y���
�5‘ ±
 v]8 !����/ r3 �� � 8>?@A` !¿† ‡ ‰� ! ‰t
Š ž œ� ‹š• œ� +� Ž R ••‘ °€• !�P 3, †ë t ]8 ! ù † �²
‰ Ø Š J ŒÙ¶>?���� Š• 8(*+ � 5 Y: •� 5‘ � v(‘ ² v
/]8 !)�01- 6 & g¸ N Š ì • 8 Ÿ  Ó ! � ��� š • (â š • !
Æ‘ ² v` ¥ ü¾ n öë 	 P³â O š • p 8n !$ � â <› X o /]8 Y
OP5 m ÷÷ ‰¡ � d ‘ ²� � � 8 !:[2ij ¸ ; • $ � â <› X ! ¡ ¾
$ � >? ( <= OP >@ / � !sà 3 R CD ! œ”&': >? 5(OP >
@5 <= OP®¯/01 Ç õ›• Y ï È Š ì • 8 Ÿ  ! E Þ8)�01-
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6 &/0 Fx Ç • É Ó ! � ë t� 5 ‚ ¾ š • (â š • /®¯ ¬ ¢ !Iõ›
•&' >? (OP >@ /0 3 R !üb V 5ª y &'01/ � þ$ b !¿$
TÊ • Y•�

g5h‘ ±÷
 �ij ¸ 8�P 3 �² ‰ Ø Š J ŒÙ¶>?/���� Š•
8(*+ � 5‘ ² v` ¥ •öë 	 P³âO š • p 8n !$ � â <› X •/
]8 ! œ”&': >? 5(OP >@ 5 <= OP®¯/01 Ç õ›•›•&
' >? (OP >@ /0 3 R !üb V 5ª y &'01/ � þ$ b !¿$ TÊ
•Yg5h‘ ±÷
 �ij � € £ D ����/57qr !Æ Áü¸ 8���
� Š ì • 8 ¤ e ¿ s<= >? (OP >@ ! ˆ ¾ v ���� Š ì • 8 pe
N NOPQR/ � Y “¥ Á ¦ �‡ˆˆ²� � 12� < „r i ! ¸ N g5h‘ ±÷
 �i
j• §¨s &' ( û a r3 ��`/ ‰t Š ž °ON <= ®¯ !LM N • ©
+ þr3 ��/DE ! C¨ ñ € i p+ þr3 ��/ ª« q BC A ;6 ¬­
‚® /� !¿\ ‹ i p W† ; =¯ / °¤ � r3 ��Zê/8q Y• �

�������������������� �	� �	��	��	� �	 �	 �	 �	 !"!"!"!" )�)�)�)� $$$$ #### %%%% �������� &&&&'(�'(�'(�'(� �,#�,#�,#�,# *+'*+'*+'*+' ����

ï g5h‘ J‹� �ij[ •����5‘ ‡Ø v‘ ‡ •‘ ‡‹ w ;} n õ
R ¿ Õ ÀÁ/€• o ! 67U v•‘ ‡ w á‘ ˆ w 6 X bõqr~ �C � À
Á† �B ��l/€• !a†57 ‚I ¾Á[]8/€• !ç$ � â: •w
]8N›• � ~ « /ÀÁ � ]8 Y����5‘ ‡÷ v‘ ± •Æl]8 � n �
B ��•? ‚ƒ ± ‰6ë ! C„ ð8˜™• ��B •¨©A ‚…�B �� $
˜ •p n ! � :¾-˜™5Ö/]8 !k � *˜™,- 7 8˜™• ! � >˜
™†… o !þéa† �B �� •? ‚ƒ ± ‰6ë !È r3 �� € •? ! E Ç
$ � ˜™”•(x � � • � ±U v‘ ± • S¥ ² �›•/����)� !éF 7
8˜™•/ P• { ! � :¾-˜™5Ö/]8 ! ��7 8˜™• ! � >˜™
†… !iåõ›˜ !6ª y &'çk”• | c/ V 5ë01 Y�P 3­ ™'
z ÷
 ‰ ± Š ±‹ Œ ÷
 �� ³ d ‘ ±‡

ˆ± � Ñ jÇ • �B” �B ��>?@
A ƒ ƒâ ± ‰! g õ � ±�B ² ���l�¾ n ¿Â8 r3 ��` !´ ��� ˜
™”• !f¿ ´ F „ 6�� A × � · � + o /]8n !&' �� ˜™ †… !
çF 5 6$ V ° � ! � 6ƒ /µ ¸]8 ! I0 57;"/›• Yb V 5ª y
&' | c0/ � þ$ b !¿$ Ê • Y•õij+klýÁ �•�Û���� !
:����5‘ ‡Ø v‘ ‡ •]8 !¿ ~ Â8 �B ��l Y •�B ��l: U
v•‘ ‡‹ w ]8 ! � � ÀÁ •õ R ¿ Õ ÀÁ/€• •! “ ;} n õ R ¿ Õ À
Á/€• o 67U v•‘ ‡ w á‘ ˆ w 6 X !bõqr~ �C � ÀÁ† �B
��l/€• !a†57 ‚I ¾Á[]8/€• !ç$ � â: •w ]8N›
• � ~ « /ÀÁ � ]8 !MüBb V 5‘ ‡÷± v¾ ª Y ’ ����5‘ ‡÷ v
‘ ‡ •]8 �‘ ‡Ø v‘ ‡ •‘ ˆ w ;8/@A x ¡ !¿sõ���Ã [\y
�/>¼ z{ (� �| E !æ8RÃ >¼ }~ ã= Y‘ ‡ Ô>¼�Ã¿† �
B ��>?@A` !‚V ± ‰•pr3 �� Hf† r3 ��>?` !‚V Ø
‰•p •¨©A Yõ R �Ã¿†‘ ‡ Ô>¼�Ã¸´ x O` !ã‘æ8 r3
��˜©/ Yõ U v‘ ± •]8 n € >? r3 ���Ã œ¿›•õ˜™”•
(x � � • o ! ¶ éÍ����/ · â @A ! C Nø x •¨1 F ; ½B !I
V 5;ª y /&' | c0 ! À $ „ È � *,-/ ¸ Ñ$† �B ��@A` ±
‰�>? r3 �� !”õÏÐ ¹ †$ „ çk”•)�˜™/$1 F Y4 U •
Æl]8 � �B ��>? ‚ƒ ± ‰6ë ! C„ ð8˜™• ��B •¨©A ‚
…�B �� $ ˜ • p n ! � :¾-˜™5Ö/]8 !k � *˜™,- 7 8˜
™• ! � >˜™ †… !•6iåa)�˜™”•/›• YL � *,-: U 5
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‘ ‡Ø v‘ ‡ •Â8/ �B ��l ! � � s U v‘ ‡ •‘ ‡ w á‘ ˆ w 6 X b
õqr~ � /€•N]8 !Æ$ � †‘ ‡‹ w õ R ÀÁ€• ­ ]8 n� † r3
�� •p 58<=` !´ VT >˜™ †… o !6 7 å n �B �� ‚ƒ ± ‰!
C„ ð8˜™• ��B •¨©A ‚…�B �� $ ˜ •p n ! � :¾-˜™5
/]8 !k � *˜™,- 7 8˜™• ! � >˜™ †… o ]8/ Ê • Y�P 3
­ ™'z ÷
 ‰ ± Š ±‹ Œ ÷
 º � ³ d ‘ ±‡

ˆ± � Ñ jÇ • !B” �B ��
>?@A ‚ƒâ ± ‰! g õ � ±�B ² ���l�¾]8 g� þ; » � ±ï B��
�� �B ���]8 � n ¿Â8 r3 ��` !´ ��� ˜™”• !f¿ ´ F
„ 6�� A × � · � + !6 �� •¨©A•� o² �n!&' �� ˜™ †… !
çF 5 6$ V ¼¼!(�É Ó ½¾ ¡ P³ ÷� ‰ ‡‹ Š ±‡ Œ ÷� ³˜� d ‘ ˆ
±��
�• � ¿ÀÁ€ � ±) Â ( ÃÄ �Ã ² ����� � ±: z{ _ ² � 
 ÀÁ n ) Å v
¹ � ±‡² ¿ I OÂ8 r3 �� !å �B �� 7 8/•¨©A X !:]8 ��½
B /•¨©A•� !f Ær3 �� •p 58<=` !́ VT > …˜™ ! ±±² �6
�� A × � ·¸> o !õ ­ -† � >˜™ †… /]8 !:ë¸ýÁ � 6ƒ /
����5‘ ‡Ø v‘ ‡ •‘ ‡‹ w ]8 [\ ! I0U 5‘ ‡÷ v‘ ± •Æl]
8;"/›• !b V 5ª y &' | c0/ � þ$ b !¿$ Ê • Y•�

g5h‘ J‹� �ij ¸ N ���� �B ��� ) Å v ¹ + ê¸>/]
8!ÈNOP,- Ç N>? r3 �� � �� A × ! C ” &' ¹ †$ „ çk”
•)�˜™/$1 F !Á � 6ƒ / ����5‘ ‡Ø v‘ ‡ •‘ ‡‹ w ]8 [
\ ! I0U 5‘ ‡÷ v‘ ± •Æl]8;"/›• !b V 5ª y &' | c0/
� þ$ b Yg5h‘ J‹� �ij �O Áü a†����/ 57qrÀ � pi !
Æ‹ 5 ÈÉÊ �±‹‹Ø� � 6� K J � o •Z�ij+kl ­ • ����;N n õ
R ¿ Õ ÀÁ€• o ! ge b57 I ¾Á[/€•~ « Ž� !sL ª« V 5‘
‡÷± vY C V 5‘ ‡÷± v;] [ Ž !¶L5] Ô Ö/ì � q YÈà !õ;À…
Ž � Ë Bé†����/57qr¿N5] Ô Ö •œ• : …M 5 m g5h ¯
¹� +5‘ J�v]8 !g5hij V 5 ²+ ‚} / ª V � j ! þ¯­ /OP
QR g ¾ ª V !ñ$ � kg5h Õ 6N ª V "D/ Ì � ! C �Í kOP5 m
6 þ¯ �� Õ 6Q+ Yà ù g5h V 5ij0bOP5 m� � 0/ AB R
O YZ�ij+kl ­ a† ½¾ ¡ P³ ÷��‰ ‡‹�Š ±‡�Œ• � / ¿ÀÁ€ �
��� !õ ­) Å v ¹ -† � >˜ …3 R ! Áü Ì � b V 5ª y &' | c0
/ � þ$ b !¿$ Ê • Y � I ¸ N • •���� ù ‚} 5] ! C O c ê/O
PQR Y€@ë ! • •���� ) Å v ¹ ! 6 é : z{ _Ó ! Õ 6ÀÁ !ñ
Î ¿ ~S /j d ‘ ‡Ø���ij !B���� : z{ _ + †5] Ô Ö C $ � O
PW @Y•�

W��W��W��W�� ghijklghijklghijklghijkl ����

¾- ����57qr /mn K Jop ! Ï K# E !¾ Ð TOPQR/pi
n!ñ¾ Ð T5] Ô Ö/pi n! � ¾õto� Š ! u R tg 
 Y�

�������������������� -.�/0123+-.�/0123+-.�/0123+-.�/0123+ ����

v ����57qr Ð TN OPQR /pin ! g • t Ñ �±‹‹
� � 9� ¸
N•����†)�1•��ê *­ ! + {ì�� !õ]•� @ ‚cqr
qY �D / !����/���Ã [\‚ †��l œ
­ Ò Á ! ¨ �Ã�/
� )�”•RÃ œ•¨©Aª«� ² Áð 7 8 ! ’ õ”•*•� !ñ ‚ ð
8!4õ]•/€ ¹c ê Y I # � » !†���Ã� c ¾¤50 ¯ /)�”
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•& � r õL;¾0& �! ñÈ���Ã/ð8 ! C� 6Þ8õ [\ HñB !
���� �"o � æ8 � x � �/>?@A !a†���Ã�)�;¾0&
/57�ì � 0123>C Áü 9: H r õ !•¨ ©Aª«�/)�1•O
N �v g Ó Ç � ›• Y ˜ à CD !����LF8qNOPQR �# � Q
R�•œ• s����� œ57DE6� !fÔª y ���Ã�)�;¾
0&01 = p !����"o 6+ æ8 œ: z{ _x ��þ¯ x � n !@ ²
�Ô ¸ õ c OPQR �# � QR �/qr Y†õ>?@A �¥ !���Ã�
/)�;¾0& g¸ NÈ C Õ Çª 5 œ$ ` / ÈÉ n !ç¿ s õ <=>? !
Ö áOPW @Y• �

õ R Ð TOPQR � # � QR /pi ! + + g À ± ; � Y�

G ² ½ ‘Õ á ¯7aJ â Ÿ • Ð . »É' )p 4 a ‚ ©

b g © a ‚ ©

cd ©
� ²îîò�©
§ e ©

� +/// �©

, Õ f •° 
 )p w ¶• � öË Ñ ã ª ¯¶ _g ‰ +1́© Š
‚ _ �©

§ƒ h ©
� ²îî +�©

+‰ � ² ° i ªF j á ¯7a4 X x Oš ç O xT � � > 9
_™¼ É' )pr� ° 
 )p Ë4 �©

²‰ “ » á ¯7a° k ï ç- + M �ó�ªÖ à ÈP• 	 ×
c�ª ¡ 5 p� d x • � � / ß l ý �× D àP r UP
� J m0 »ï H 6+ Ñ ã ª � + y × D » n � ½ 0 xÍ
œ4 ¡ 5 � �o × �I ¹ð ° x� í   Kv4 L D OD
Ü r àá½ pq �Ã× w » á ¯7a4 � ’� � � r r
á ¯7a4 xT � � > 9 � � � _Å b È t • b ZŸ �
ß jxr Ô Djx ½ õ •K4Ÿ • �óÚ ™b É' )p
4Ÿ • �©

§ Q s ©
� +/(( �©

+‰ “ » á ¯7a•Kv L ÜÈ �I ¥¦ � �J ’ á ¯7a
Õ Kv�ªe»ï H 6+ Ñ ã ª �½ ’ tu Ô �»× v
4 t - � ! ½�ª5Ü L ó7aïg - +Ú ô ¹ð �»
J B ƒ x � » •ÆKv4 L D Å� ¹ð 4J â ] ¦ � �
»ƒÍ �Ú �£ •Æ jx ª � Ô D Ð x 4�ª L DK4
L Dá � ¹ð 4É» � ™b È° 
 )p 4Ÿ • �©

²‰ )J w_g ‰ +1́ Š‚ _ 	 W�@ 0 á ¯7a4 X x y
xT� � W��I ¹ð Kv L Ü r àá½ pq � Ç È x
yz ª �©


��� ������� �� ���� !"#$% &� '
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Abstract 
Based on the nature of activities, the TRA transport costs are divided into 

operation, activities and management. If divided more in detail, the costs incurred 
from train operation and rolling stock management are ascribed respectively to 
train operation and rolling stock maintenance expenses as far as transport costs are 
concerned. In practice, the relevant transport costs incurred from TRA Rolling Stock 
Department are embraced in the above two accounts entries.  

TRA is our study object, and the ‘controllable cost’ is ascribed to mechanical 
costs. After having collected TRA statistic annual reports along with statistic and 
related data issued by Rolling Stock Department, we have adopted methods of 
document analysis, statistical analysis, traditional distributed cost along with 
activity-based costing to moderately subdivide mechanical cost allocation based on 
structure comparison. Moreover, with types of vehicles as product units, we have 
performed analysis on vehicle unit costs attributed to Rolling Stock. With the 
premise not to increase a great quantity of operation work, we propose that the 
current accounting system be revised and more cost accounting system aimed at 
performance management be incorporated into the system. 
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Mechanical Costs, activity-based costing (ABC) 
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Abstract 

The surface coatings aim at protection of the car body or decoration on it.  
Engineering pollution source and emission properties of surface coatings on rolling 
stock in Taiwan area are our study objects in the text. Three active carbons are used 
to compare their absorption capacity and experiments such as relevant analysis by 
use of reaction power equation, surface micro texture observation, ratio surface 
analysis, pH value, surface inorganic chemical elements and ash are carried out to 
come to understand the probable effect of basic physical and chemical properties of 
active carbon on volatile organic compounds (VOCs). 

The result shows that the highest emissions of volatile organic compounds 
released from rolling stock coatings are occurred in coating room. With the 
installation of absorptive cooler and humidification tower in coating room, the 
place will maintain constant temperature and humidity, and under such 
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circumstance will active carbon have recycled absorptive property, which can 
reduce the emissions of volatile organic compounds. 

Keyword: surface coating, carbon compounds, active carbon, absorption�
©
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¡ ˜ = $ 2 ´ a 4 VOCs£ Û �Ú° 
 ™5Æ D �œFž �ý yÈM EF £ Û
I a G 7�  



��� ���                              78����

G 6 <¡ ˜ = $ 2 @´ a œ VOCs£ Û  
� Š  ^ šŸÈM 	  

1 † ® � Acetaldehyde�  
2 ú ¯ � Acetons�  
3 g � Benzene�  
4 „ ¦ a þ � Carbon tetrachloride�  
5 † � °j � Ethyl acetate�  
6 † ± † ƒ h � Ethylene glycol�  
7 ó ® � Formal dehyde�  
8 d ² � Heptane�  
9 Å ² � Hexane�  
10 n ú h � Isopropyl alcohol�  
11 ó� † � ¯ � Methyl ethyl ketone�  
12 ¦ ó ² � Methyl chloride�  
13 ó� '† ³ � Monomethyl ether�  
14 Ð Ó? Ô � Naphthalene�  
15 g † ± � Styrene�  
16 ó g � Toluene�  
17 ƒó g � Xylene�  

2.2.2 	
��
���������	
��
���������	
��
���������	
��
���������  

^ šŸÈM 	 •KZ �I ¥¦ ´ ) � ^ šŸÈM 	 b È qr O ý E ß ^
š•Ù5 �KZy ^ šŸÈM 	I —r …µ’ �Ô^?•KZ4 µ’ / O ¶ O
• …23 O · O ¸ O § ¹ 23ß Æa 23• § Ï š ' I a G 8� ºb^ šŸÈ
M EF …û a E -™M �?þ �ƒ ã *+ œgh �½@ �� ± Û Ì bû a E
-™ �½ B § Ïœ »Š � Œ? Y ” ^ a ð 4ý � b ?þ � [U O ¼ �ê U †
j (PAN)• 	 • �  

G 7 ™5Æ D �œFž �ý y EF  
EF  

 
 
�ý  

ó
g  

ƒ
ó
g  

ú
¯  

i
¯  

ó�
n i
¯  

ó
h  

†
h  

n
ú
h  

'
i
h  

†
j
ó
k  

†
j
†
k  

hj �ý  0 0      0    
ú ±j �ý  0 0         0 
� † j † ± �ý  0 0 0 0  0 0   0 0 
Ð ?�ý  0 0  0 0      0 
½® �ý  0 0 0 0   0    0 
� ® �ý  0 0  0       0 
� ¾k �ý    0       0  
¥ U �ý  0 0  0 0   0 0  0 
� � ¿¾ -ó ® �ý  0       0 0   
i © ® �ý     0  0      
¼ a H Þ +  0   0       0 
¦ a ÀÁ  0           

&'µ¶ {·¸¹�a� N�aºd��»¼ N_'�a*_`�� 1995.03́  
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G 8 D � ˜ § ¡ 5 Ñ äê = B à P S2 *+	 4 š ' j Ÿ  
• � 	 4 š ' j Ÿ  

Ï p  
û a E  
� Ÿ  

¼ Æš ' Ÿ
S2 *+	
� HAP*�  

K Û O � 	  Â 	  

ó g  @”  �  
b È@ Ã • …2
3 ` Ÿ  

ƒó g  @û  �  
• • …O ¸ O ·
•23 b È ` Ÿ  

† j  
† k  

û  �  
• • …23 b `
Ÿ ö • Ä O Å O
Æ• b Ç| Ÿ  

ó�  
n i¯  

û  �  
• • …O ¸ O ·
•23 b È ` Ÿ  

n ú ¯  û  �  
• � È 23 b `
Ÿ ö • Ä O Å O
Æ• b Ç| Ÿ  

g  ”  �  
b‘ É Ÿ �• •
…O ¸ O § ¹ =
Ð •23 b ` Ÿ  

ú ¯  û  �  
• Ä O µ’ / b
Ç| Ÿ �) Y ’
, ? § Ï ¶ C Ê  

� Û 	 • Õ� û Ë a
ù�y NO�° U a W�
-™� Ï [U ß PANs
� Peroxy acetyl 
nitrates¼ �ê U † j �
•û U a Ÿ 	 • �• Â
	 4 š ' Ÿ J ù ’  
1. �Ž �� ß Y ” þ

^�  
2. Ì ¸ ÍÎ Ú = Ð ú

Ï G Ð �  
3. Y ”û cÙ5 • ]

	 � �”D xƒ U a
þ ^ø �  

4. àá ú ÏÑ 4 Òr
ø� ¡ ö¸ 8 • �  

5. ¡ Ó+Ô • ]ø �  
6. U � k§Å ÝE

R�  
&'µ¶ {·¸¹�a� N�aºd��»¼ N_'�a*_`�� 1995.03́  

2.2.3 	
��
������	
��
������	
��
������	
��
������  

y; É' . ¥ÚÑ e \ � ± ° � ¥ \ S g ‰Õ ± ° ÕÕ 1 ± „ Õ � Š æ
ß' ï [ 4 ^ šŸÈM 	 S2 *+ � ð ß à P � À d x �•Æ Ða ˜ = B¡
54 $ 2 â – M O ˜ = à2 �/ O ^ šŸÈM ° Z Ñ ‰• �d xõ…™ P c
4ž•ß ¡ ^ šŸÈM 	 à P 4 Ã ¼ � À � 10� �  

Õ;/n Ï Gú D � ¡@ �É' . ¥ÚÑ e \ ÆvA 830 š ç õ… d
x �½ õ… J ‹ Û ¶J ù ’  

É' . ¥ÚÑ e \ æ’  

(83)¥ \ S g ‰å 1 „ƒ � Šš ç •, 11‹  

(88)¥ \ S g ‰ÕÕ ° å 
„ å Š æß'  

(91)¥ \ S g ‰Õ ± ° ÕÕ 1 ± „ Õ � KŠ æß'  

‰� ‹  vw R $ 2 4 ^ šŸÈM 	 ™P c %FG • � ] 	 90 %ß à P �/
à P � À ˜… • U Y > ' 60 mg/Nm3�  

‰
‹  ;/n Ï ˜ § = ì Gú D � õ… Ù¡4 ^ šŸÈM 	 à P � À ™P
c 110 g/m2�  

Îˆ à P � À 47 • Á �@�Gú D � õ… Ù¡ B à P 4 ^ šŸÈM 	
%Y � � F D %ú� » � À �  
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2.3 µ­¶³´^S%To·s¸¹µ­¶³´^S%To·s¸¹µ­¶³´^S%To·s¸¹µ­¶³´^S%To·s¸¹  

ˆ Î× � ß' 4 ¥Ú J æ� ž ð VOCsà P » ( ‰Øžœ<Ù � VOCsœ£ Û €
• Œ)� Ù œEF (solvent)ON _ F (thinners)O• ? F (degreasers)OQ ÖF (cleaners)O
ü y F (lubricants)ß ° r â � (liquid fuels)•� ¤ 4Í L � ´ a œVOCsž ðËÌ � ‡
£ ž ðËÌ p v ß s Ù ‹ •y j Ÿ � JG 9ß G 10BL �  

 

¤ 4 VOCsž ðE JßÔÉ ËÌ  

G 9 ´ a VOCsž ðËÌ 4 j Ÿ � 15�  

ËÌ £ Û  
0 s ÙÏ�  
× /cfm 

• �  
] 	  

¡ � 	  } O  ~ O  

�IB a  15-150 95-99 â – þ 	  
Ô � ^_ ^ š  
�Ì) 85Ø �  

þ � ½ ‘ â – *
+	 �Ô^Øž
� , 6 U) 	  

—˜ B a  15-90 90-98 â – þ 	  
Ô � ^_ ^ š  
�Ì) 70 Ø �  

s Ù ‹ ••] 	
¥¦ ) �È —˜
` a gh �þ �
½ ‘ â – *+	  

� 	 ) 	  15-75 60-95 � • 	  
Ù 6Ï� ” � Ë
È ' ƒ ã *+
	  

Þ ð Ž � S � 	
Ú € ÁÂ �•È
M 	 \] Ÿû �
Ë J ^_ VOCs 

�G  20-120 70-85 �G 	  Ô ^_ VOCs 

6 U Þ e Ï �
û�×P ¤ 5Æ
ž O ûÆ 33 „
VOCs 

’ _  25-120 90-98 $ C  Ô ^_ VOCs 
67 ‹ • ; Û �
67 B Ø4 ³ Ü
F;CD ÁÂ  

� Ÿ þ  
’ �  

10-35 80-90 
• ] þ ß
ÈM 	  

Ô ^_ VOCs 
• 5 ð e Ý ��
pa c 	 � ¯ O

VOC ž ðËÌ ©

˜ =ß6 U UÊ  *+ c 2 6 U  

FG  ¾�  

� 	 ) 	  

U a � B a �  

�IB a  

�n B a  

—˜ B a  

’ _  

’ �  

ÞÑ p ö  

�G  

ž Ð ’ �  

� Ÿ þ ’ �  
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† ® O k � �­
ß ? à  

ž Ð ’ �  15-40 90-96 
• ] ž Ð
ßÈM 	  

5 ð /90 Ø RH
ä È] �Ô ^_
VOCs 

ž Ð Ï�û �Ô
D5Ÿ ô ¹ð  

ÞÑ p ö  15-30 90-99 $% ÞÑ  Ô ^_ VOCs 
ÞÑ ’ áâã �
£ Û â  

G 10 VOCsž ðËÌ œs Ù ‹ •y j Ÿ � 16�  

ËÌ £ Û  
VOC X ð
� ppm�  

) 	 ^ ø
� cfm�  

ƒ ð• ó
� ä �  

õ • 5 ð
• ó  

UV  

�IB a  
20-25 Ø å æ
¼ ¹ w  

100-500,000 1,300-1,8
00 

10-40 Ø  Ø ¬ YØ • gh  

—˜ B a  
100-1,000 
Ýž ” Æåæ
¼ ¹ 25 Ø  

100-10,000 700-900 10-40 Ø  Ø ¬ YØ • gh  

� 	 ) 	  ò 5,000 ò 14,000 50-105 ç 90 Ø  
X c š � 	 è
VOCs` a  

�G  5,000-10,000 100-20,000 ¥Ú ƒ ð  20-80 Ø   
’ _  500-15,000 200-100,000 ¥Ú ƒ ð  ---  

� Ÿ þ ’ �  
700-10,000 
Ýž ” Æåæ
¼ ¹ 25 Ø  

100-6,000 ò 130 ò 50 Ø  
Ø r ê ½ ‘ ’ �
F ² É d �  

ž Ð ’ �  1,000-10,000 100-6,000 ¥Ú ƒ ð  -94-96 Ø  
Ø r ê ½ ‘ ’ �
F ² É d �  

ÞÑ p ö  
� ´ ” 4 X ð -
åæ ¼ ¹ 25Ø  

200-1,500  90-99 Ø   

’ � » VOCs*+ c ð Ö¼»È]œ ËÌ 4° �Ý õ •œ ^_ VOCs? § Ï s Ù
Ï� _û � � ßÔ^ ° ‘ M C *+ ) 	 gh � ’ � 23 s Ù • ó � � ! ’ � F •
’ � •b È \] Ÿ ö ó � Õ Ös¥Ú x F 6 x ù � y ’ � • £ Û\]Ös œ’ �
F � Õ Ô ñ   ¼ é 4 ) 	]^ �  

2.4 º^»¼½º^»¼½º^»¼½º^»¼½  

� Ÿ þ » ° £, ? Ÿœ D Z � ÍÎ Õ S2 *+ c ð ßC ) 	� p™ 5œ õ s �
� � � Æ5 N œ× ¢ � � Ÿ þ œ£ Û OŸ • yý É˜ È mn �» Œäå � Ÿ þ œÆ
û § Ï ) 	Ï�Öœ pq � \]Ös œ� Ÿ þ »° � •žœ 6 h �~¡Ö B¡ 5œ
� Ÿ þ ÌFžœ j Ÿ» b Èû PGú� (800~1500 m2/g)Oû ? ê Z � � b È¼ é œ
’ � ^ø � ÍÎ:; ë A Ç ì 	 w y ™5 a E ƒ c = Ð ë (IUPAC)4d x � �b ,
? Ÿ a c 	 y; ? ê ) é � p Û ») ? (macropore)O@ ? (mesopore)OS ? (micropore)
�Û � JG 11BL �  
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G 11 � Ÿ þ ? ê l Nœ p Û  

? ê l N p Û  ? ê ) é � dp�  

) ? (macropore) dpç 500 Å 

@? (mesopore) 20 Å� dpí 500 Å 

S ? (micropore) 20 Å¤ dp 

WÆ� Ÿ þ Gú, ? Ÿ • œB• l N �š›¥h ,Gú 	 	 a E	 w � d x �
Ÿ þ Gú ? à l N p ç œËÌ �Fž €• îï Rµ¸Í Sð J (Scanning electron 
microscopy , SEM)O Òr Rµ¸Í Sð (transmission electron microscopy , TEM)O î
ï • /Rµ¸Í Sð (scanning tunneling microscopy , STM)OD5× ¢ ð ñ œp ¸ ò
² É 8 Z ’ � -l • ü£ E R � WÆS ?b È ö ) � Ÿ ú� � ! ? ê l N ö » B
• � � Ò ä » E • >L4 � œ � 9� �  

óT q � Ÿ þ y È ô q � Ÿ þ Å � � ¡ 5Õ 2r *+	 4 ) 	 �Ú � Ÿ þ H Þ
Õ 800 Å �M �ó½ }n œ’ d � Ÿ • � ¯ õ ‡ p ö Í �Ý ÍÎ � Ÿ þ H Þ '’ ä
ö óT q y È ô q � Ÿ þ û�ÕÏ�œ ¬ Y ù � —óÚ ¹© Œ� Ÿ þ H Þ 4 ¡ 5 �
÷• q � Ÿ þ � ´ 5ÆC ) 	 �Ú • o� Ÿ þ + 5Æ ) 	 jk œÈ ` 2 Z ��>L
—óT q � Ÿ þ OÈ ô q � Ÿ þ ß � Ÿ þ 3£ × ¢£ Û � Ÿ þ � � H Þ ø ² É -l �  

� £ × ¢ � Ÿ þ 4 � �
� JG 12BL ��>L Õ ½ � Š » G840O G306O
AM1132� p’ Å G óT qÈ ô þ O È ô qÈ ô þ ß � Ÿ þ H Þ ø �  

 

       
  � a� G840óT qÈ ô þ   � b� G306È ô qÈ ô þ   � c� AM1132� Ÿ þ H Þ ø  

¤ 5� Ÿ þ ¿ r  

� Ÿ þ Õ ² É -l Î � _ Ø × Æ– S   º@ � 200 „ 4 ƒ ð) 	 24é•� Ö �
4 M D5 – S ùú Õ – S   º Á – S � ¾ � � W2 û . 4 Î) 	 � � • � C pr •
• � ÐÑ Ôš ^� Ÿ þ 4Ì é’ � ]^ ö � Ÿ þ C ¥ M× Ævw º   � “ � µ ƒ �
� � üýþ  " � Ñ ä � V ÈØž • � ¾C ¥ ² É -l �  

2.5 ¼½_�¾¿¼½_�¾¿¼½_�¾¿¼½_�¾¿  

y; �>L É # 4;/n Ï < Ï 910 01� ~10� 437
� � 
 < Ï B— 54
D � � �ó g ß ƒó g »ÌFž EF �½ã + » ' ih ß Ð ? EF º c 	 � õ… 3
7 l ¦ JG 13BL �ó � � y;� 37 � —5 ó g y ƒó g Ù» ’ � • � ² É � Ÿ
þ • ó g O ƒó g’ � • Y 4 mn >L � ó g � ƒó g _ » •ó� œ§¨ � þ £ a
c 	 � ä ÕÆ Ã � ? � Ð ? @� G 14BL » ó g ß ƒó g 4 � �
� �… ê 2 õ D
vÅ p v ��>L B— 54 j � Eƒó g @� � w -ƒó g »ÌFž4Ï p �• -ƒ
ó g ß # -ƒó g �• S Y �ó � �Õ ² É p v • � —� w -ƒó g 4 	 aj ŸÅ G
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ƒó g ² É p v �  

G 12 � Ÿ þ � �
�  
þ “� Š  G840 G306 AM1132 

¿ R  óT qÈ ô þ  È ô qÈ ô þ  � Ÿ þ H Þ ø  
à �  � ¸ �  » Ã  Rayon2  

þ “ d á  
4*8 mesh 4.0� 0.4 ¥  

4*8 mesh� ç 90Ø �  
1.15 m*30  m� Roll�  
Thickness’ 2.75 ¥  

K ð  ¤ 95 Ø  ¤ 95 Ø  --- 
C p  í 5 Ø  --- --- 
� p  í 5 Ø  í 13 Ø  í 5 Ø  
PGú�  950 m2/g 1200 m2/g 1100 m2/g 
Z �"ð  0.42-0.5 g/c.c. 0.42� 0.02 g/c.c. --- 
„ ¦ a þ ’ Îø  ¤ 60Ø  ¤ 60 Ø  --- 
ó ®’ Îø  --- ¤ 42 Ø  --- 
ú ¯’ Îø  --- ¤ 40 Ø  --- 
j 	 t  Ph9-11 pH8-11 pH6-8 
'U • Y  --- --- 250 g/m2 

þ “'’  
NT× 60/{  NT× 64/{  NT× 750/m2 

� NT× 750/{  

G 13 ;/n Ï Gú D � < Ï EF 5 Y 37 G  
½  |   ¾  l  

¿  
À  
�  
�  

Á  
Â  
Ã  

Ä  
Å  

Æ
Ç
?
È  

91É
1-10Ê
ËÀl
� tons�  

L  
M 

O 
L  
M 

L  
Ì  

Í  
Ì  

Î  
Ï  
Î  
Ð  

ÎO
ÌÍ
Ñ  

ÎO
ÌÎ
ÑÒ
Ï  

Ó 
Í  
Ì  

ÔÕ
½|
Ö×
I  

Ø 
Ù  
=  
9  

_̃_'
�„�  

8001 A 93.6 15 Ú  --- --- --- 8 Ú  --- --- --- 10 Ú  67 Ú  

_̃_'
�Û�  

8004 A 9 --- 40 Ú  --- --- --- --- --- --- 5 Ú  55 Ú  _̃  

_̃_'
�Ü„ �  

8106 A 13 --- 20 Ú  --- --- --- --- --- --- 20 Ú  60 Ú  

Ý_  
_'  

040 A 19.4 --- 20 Ú  --- --- --- --- --- 10 Ú  20 Ú  50 Ú  

Ý_  
_'  

1CO A 12.7 5 Ú  20 Ú  --- --- 10 Ú  --- --- 20 Ú  1 Ú  44 Ú  

Ý_  
_'  

4M7 B 49.8 40 Ú  --- --- 5 Ú  5 Ú  --- 5 Ú  --- --- 45 Ú  

Ý_  
ÞÕ  

0-150 B 71.9 --- 23 Ú  1.5Ú  --- --- 3 Ú  --- 
1.5 
Ú  --- 71 Ú  

Ý_  

Ý_  
ÞÕ  

TC-71 A 44.9 --- 30 Ú  --- --- --- --- --- 15 Ú  15 Ú  40 Ú  
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G 14 ó g ß ƒó g j Ÿ
�  
ƒó g  	 aj Ÿ  ó g  

# ƒó g  w ƒó g  • ƒó g  

 , g ã  Toluene o-Xylene m-Xylene p-Xylene 
a ER  C6H5CH3 C8H4� CH3� 2 

l NR  
    

p ¸ Y  92 106 
� O � „ �  -97~99 -25.2 -47.9 13.3 
� ‚ n � kJ/mol�  6.61 13.59 11.56 17.10 
ž O � „ �  110.6 144.4 139.1 138.3 
^ š n � kJ/mol�  33.44 36.78 36.37 36.03 
P • @20„  0.871 0.881 0.864 0.861 
op ƒ ð � psia�  320.1 358.1 346 344.4 
Henry’s law constant 0.0067 0.0051 0.314 0.314 
Dipole moment 0.45 0.62 0.37 0 
E ‚ ð  × E ÆC  

—{���ßàOLM­á ´  

;/n Ï < Ï � Ÿ þ ’ �M s Ù j Ÿ � ? � É # 4 s Ù F; ß   • €• ’  

2.5.1����� !"#$%!&'(����� !"#$%!&'(����� !"#$%!&'(����� !"#$%!&'(  

D5 † Þ7 (ANEMOMASTER MODEL 24-6111)Y Ä � Ÿ þ ’ �M   † Þ
† Yp ç 	� � Y Ä O \] Õ � Ÿ þD , …Î � J¤ 6BL � y; � Ÿ þ ’ �
M 4ð ñ � Õ ½ _p » 3(� . )×10(þ. )• Ù � @° Y Ä O_ D5 † Þ7 @å
� m 
 °ã � œ 1p � 4 ³_ † Þ t �Ù» 
 O 4 † Þ �  

 
              ¤ 6 � Ÿ þ ’ �M † Þ † Y � ?õ • U ×¤ � 20�  
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2.5.2�)*�+,-�./0�)*�+,-�./0�)*�+,-�./0�)*�+,-�./0  

D5 ƒ � ð m 
 …(TES 1365)× , � Ÿ þ ’ �M   3 hr� @p � m 
 °ã ƒ
ð y õ • � ð � � Œ‚ � Ÿ þ ’ �M   4 ƒ ð y õ • � ð�a	� �  

2.5.312,3405612,3405612,3405612,34056  

x ¬¥Ñ \ NIEA A101.74 à P �/@ T q *+	 —� ß½ X ð Ä x E
J� ¡ 5 È � z � �D5 T q 	 � # …ß•Þ ’ ¯ ùú •6 U² É T q 	 4 �
# � —� U × U Æ� Ÿ þD 4 ² 2 �/ � T q 	 4 � # � y ùÒ i � - + ’  

(1) � # T q 	 Î � È � z � � Æ105 ~110 „  vw 1é•� Ö � × Ævw …
@� “ � µ ƒ ã Y 4� ã Y• �Ì   Õ õ • 5 ð 50 Ø æç œ¥Ú ù ² É �  

(2) …ã Y 4 z � � ¡ 5 Î™ ” Ê Ñ ä Õ c œ•… @�×^ ¡ ½ � È T q 	 �  

(3) Õ È � z � y � # …× Æà P �/@ � b¡ 5•Þ ’ ¯ ùú ² É T q 	 4
� # � —� • w Þ œ2    hr� � # T q 	 M 4 z � �Æ 105 ~110 „vw 1
é•� Ö � × Ævw …@� “ � µ ƒ ã Y 4 �  

(4) W� #ÎM È � z � 4 • Y m� bW ùÒïR � S ¥ � # T q 	 4 • Y �  

 

R@  CN’ à2 @T q 	 X ð � g / Nm3�  

md’ � # 4 T q 	 • Y � g�  

VN’ ’ � Àq 
 ù B ’ ¯ 4 à2 Y � Nm3�  

2.5.4VOCs 4078407840784078  

� ? 
 ;/n Ï < Ï � Ÿ þ ’ �M 4 $ 2 @TVOCsê • � 0 4 > Ä l
¦ � � Œ‚ - Ç � Ÿ þ ’ �M 4 ) 	]^y *+ à P q 
 � b D5 � � R Å…
(PGM 30)Æ� Ÿ þ ’ �D Î � ² É � Ÿ þ ’ �M ² 2 4 VOCsX ðY Ä �m 

� w X ð t � @p � m 
 °ã � œ Y Ä 2é• �  

2.6 º^»’�TÀÁ^OÂº^»’�TÀÁ^OÂº^»’�TÀÁ^OÂº^»’�TÀÁ^OÂ  

� Ÿ þ 4 	 aj Ÿ p v � €• Gú ý É œ> Ë O PGú� O S ? Z � O Gú pH
t œY Ä O � Ù œp v ß GúË M a EÏ Ù = Ïœ p v • � W� Ö4 p v Ô � ‚×
¢¿ R � Ÿ þ 4 	 aj Ÿ �  

2.6.1���9:;<=><?���9:;<=><?���9:;<=><?���9:;<=><?  

� Ÿ þ 4 Gú ý É j Ÿ � J ? ê ) é O � q O l N � ß » � ä Õý™ Ý +
• j ñ �ÔD5 îï Rµ¸Í Sð J  (Scanningelectron microscopy, SEM) D
ã �� ˆ -l �� A ¥ ? �) ã • Å… @÷ �D5uš ™îï Rµ¸Í Sð
(Hitachi S-800 FieldEmission Scanning Electron Microscope)² É ÉÜ � p v 4 �
� €• à � Ÿ þ y � Î uŠ • 4 � Ÿ þ � � � � Œ� ‚ � Ÿ þ à3Gúl N
ý� b² ° i ÉÜ uŠ � ÎÆ � Ÿ þ Gú 4 	� � � Ÿ þ � �Æ p v Î”ù l
° Dª Ñ� � _û þ G ú œ‚ v ð � p v •— 5œ P ) � 	 €•  500� O 10,000
� �  20,000� • �  
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2.6.2@9:AB;C�A#D@9:AB;C�A#D@9:AB;C�A#D@9:AB;C�A#D  

D5 Gú� ß ? ê p vÅ (ASAP 2010 V4.02)�Õ 77 Kœ” ƒ ù � Y Ä � Ÿ
þ Õ× ¢õ • . øù �• W2 4 ’ � ^ø � WW2 • ƒ’ � ëXÔ � �Ä � Ÿ
þ œ? ê ) ép [ � � q � b Ô ² ° i ï • PGú� ß S ? Z � �  

2.6.3���9:���9:���9:���9: pH E#DE#DE#DE#D  

� Ÿ þ Gú pHt p vW x ¬ ASTMP ¤ 4 � Ÿ þ pH Ä x J (D 3838-80)�  
-l 8 = J¤ 7�  

 

 

 

 

 

 

 

 

 

 

 

 

 

¤ 7� Ÿ þ Gú pHt Y Ä 8 = ¤  

����� ����?,"��?,"��?,"��?,"�  

3.1 ��‰§��‰§��‰§��‰§ �Ãº^»¼½Ä¡ÅÆ²OÂ�Ãº^»¼½Ä¡ÅÆ²OÂ�Ãº^»¼½Ä¡ÅÆ²OÂ�Ãº^»¼½Ä¡ÅÆ²OÂ  

�‘Fž f • º ;/n Ï < Ï 6 × 4 xD V à2 � Ÿ þ ’ �M ² É½ à2 j
Ÿ4 � ? y p v � � Œ‚ � Ÿ þ ’ �M - Ç s Ù0·œ 	� �  

3.1.1����� FG-��!"H!&78����� FG-��!"H!&78����� FG-��!"H!&78����� FG-��!"H!&78  

W† Þ7• � Ÿ þ ’ �M   � ú † Þ4 Y Ä l ¦ LJ¤ 8� Y Ä l ¦ Ô
ã � � Ÿ þ ’ �M 4 † Þ p ç • ó � WÌ ” 4 0.3 m/s23� Ìû4 3.0 m/s� ³
_ † Þ + » 0.927 m/s� Y Ä t Í L � Ÿ þ ’ �M   4 à2 † Þ p [ b × z x �
r ˆ • w � ÈU � � �Ä à óÔ^» ¢ ° &� Ÿ þ ’ �M  H È � / à2 ²
, � !@ °/ $ 2 4 † Yb × õ¢ �ó � § Ï� � œ¡¢ Ú � Ï � 8 �  

� Ÿ þ ã •  
� C 3� 0.01 gœ�
Ÿ þ � � P , –þ �  

• ö¸Cá n  
Õ 110 mlœC Ò
Ò á n � ž  �  

• ö¸Cá , –þ  
Y Ä 100� 0.1 ml• ö¸Cá
,� È � Ÿ þ � �œ –þ �  

œ á n  
Õ –þ � Æá n / � Ñ
œž  900� 10 � �  

–þE ° ê z  
1. Õ –þ T 2 á n / �  
2. ¡ 5 z � ² É ê z �  
3. Õ z ° P , 500 ml–

S ê z–þ �  

z ° � “  
Õ z ° � “ � 50� 5 „ �
ù �  

pH t Y Ä  
Y Ä z ° œ pH t �  



 

87                               2010/12 NO� 344 

 
¤ 8 � Ÿ þ ’ �M † Þ p ç 	� � 21�  

� Ÿ þ ’ �M 4 à2 † Y � 3672 m3/min� † Y 4 Y Ä l ¦ y• ;/n Ï G
ú D � ¡4 D � <= *+ š ß à P j Ÿ � ?l ¦ õ Ä (2850-1770 m3/min)� � Ÿ
þ ’ �M   4 † Þ ¨ × z x �•Æ � Ÿ þD 46 ×¥¦§ ! � WÆ’ �M @°
U × 4 � Ÿ þ � ð_õ¢ � 8 …� Ÿ þ Gú 4 Gú † Þ ¨õ m 10� �Ô^ ; •
¥¦ � Ÿ þ �Ò • w � § ÏYZ � Ÿ þ ’ �M 4 �Ò O _ Î š � ö Ú) † Y +
¥¦ � • ) 	6 U 467 � � ?àá � Ÿ þ ’ �M 4Z � ý � —w I ¥¦ 2 Z
Õ � Ÿ þ ’ � � 4 " ã• w �Ú Y ” � Ÿ þ 4 ’ � ]^ � 20� �  

3.1.2*�+,-�./0*�+,-�./0*�+,-�./0*�+,-�./0  

¤ 9Í L xD V$ 2 4 ƒ 5 ðY Ä l ¦ � Wl ¦ š k � 
Ï 4 � Ÿ þ ’ �
M   4 à2 ƒ ð y õ • � ð_ ä p z x � à2 4 ³_ ƒ ð » 23±0.05 „ �Ú à
2 4 ³_õ • � ð + » 85.3±0.38 %� ƒ ð y õ • � ð� nÁ Fp’ » 0.2y
0.4�Í L 
Ï 4 xD V à2 œƒ ð ß õ • � ð ž ð õ sz x �  

 
¤ 9 xD V à2 ƒ ð y õ • � ð � ?l ¦ (� � F =181) 
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WÆ
Ï 4 xD V » Þ œD � 4û “• ß ¬ Y Ù¡K ­ Ù¡ ¥Ú 4 # Ö
ð � D � xD V D5 ’ _ R � $ Mßá 5 M •6 UÞ œxD V _ ^Õ %ƒ %5
4 ‹ •ù ² ÉnZ xD <Ù �ó � ½ à2 ƒ ð_ ^ Þ œÕ z x 4 qr ù � ! ó
½ à2 † Y ) � à2 " ã Æ� Ÿ þ ’ �M   4 • w ª �ó � ý 2 ƒ ð • ’ �M
  4 ƒ ð¥¦b ×ƒÍ �  

Õ õ • � ð � Ù �ó xD V 4 à2 � X � …ê C > = ì � • � )� ÙW à
2 @¸ ¥4 uŠ ß 2 8 @B• È4 VOCs�…C > = ì M � à2 Ó Þ œõ s û
4 õ • � ð � W� ?l ¦ Í L à2 8 …� Ÿ þ ’ �M •õ • � ð_ Õ 85 %�
Ö�  

3.1.3I-�I-�I-�I-� VOCs4078407840784078  


Ï� 0 4 � Ÿ þ ’ �M à2 TVOCs0ð> Ä l ¦ JG 15BL �ó 
Ï Æ
vA 890 f •½ � Ÿ þ ’ �M ² ÉUP �ó �� _ # 89~910 4 à2 > Ä F
; � Wl ¦ Ôš k � xD V 4 à2 …C > ß � Ÿ þ ’ �M ) 	 M �½ VOCs(�
ó ²X ðGL )4 X ð t _ ” Æ40 mg/Nm3�ó ¥Ñ \ b ˜ f • D � xD V
 x
à2 4 õ… � À �ó �¨� (91)¥ \ S g ‰Õ ± ° ÕÕ 1 ± „ Õ � KŠ æß'
  4‰ � ‹ d x � vw R $ 2 4 ^ šŸÈM 	 à P �/ à P � À ˜… • U Y >
' ØÕ 60 mg/Nm3� ù � 
Ï 4 D � xD VäP c 
 ˆ à2 � À �Ý D � xD
V 4 à 2 Y ) �Õ %Y � ð œÎ _ù � xD V B à ¥4 TVOC%YÕ ä p Ô É �  

G 15 • « < Ï xD V à2 �/ TVOC > Ä l ¦  
%^ šŸÈM 	 � � CH4 X ðGL �  

‰ 1 é•  ‰ 2 é•  ‰ 3 é•  
0ð  <=  ’ �

M ’  
ppm mg/Nm3 ppm mg/Nm3 ppm mg/Nm3 

1 43 31 42 30 42 30 @D  
2 51 36 53 38 51 36 
1 53 38 53 38 49 35 

89 

Ö D  
2 41 29 41 29 41 29 
1 43 31 43 31 43 31 @D  
2 51 36 50 36 50 36 
1 53 38 48 34 49 35 

90 

Ö D  
2 45 32 43 31 43 31 
1 43 31 42 30 42 30 @D  
2 50 36 50 36 50 36 
1 47 34 48 34 48 34 

91 

Ö D  
2 46 33 46 33 46 33 

(&'µ¶ {â�? 89~91ÉrãŒ¤¥¶•e¤¥Iopämåæ ) 

� Ÿ þ ’ �M 4 ² 2 @VOCsX ð � Y Ä l ¦ L Æ¤ 10� Wk u TVOCsÕ 2
é•  4 Y Ä l ¦ š k � � Ÿ þ ’ �M 4 ² …TVOCsX ð³_ » 50.5±19 
ppm�Õ Y Ä ê =@ � à2 VOCsX ð�a ×) � à2 VOCsX ð Ô^ ÒÒ Ö`
rÒÒ ù Y �Ý —Ô^ � wš � VOCsX ð ž à4 	� � �Ä Ô^ó D � Â ”
r D5ÈM EF Q> ��•ýÕó + � § Ï à2 4 VOCsþ � )Û ð�� 4 	
� �Õ 2é•  4 Y Ä ê =@ � VOCsÌû X ð « ñ 150 ppm(� n i±X ðG
L )� � ?l ¦ š k � D � xD V 4 VOCsà PX ð » 610~250 mg/Nm3� Û ûÆ
�>L Bl ¦ �Ô^ B � ? 4~54 xD V à2 VOCsX ð »˜…C > = ì 4 à2
@VOCsX ð �óÚ § Ï p v l ¦ 4 mn � W� Ô �Ä �C > = ì Ô^ » xD
V$ 2 @• � VOCs4FžM ð �  
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¤ 10 � Ÿ þ ’ �M ² …X ð�a	� (� � F =138) 

3.1.4*�+,-�1240#D*�+,-�1240#D*�+,-�1240#D*�+,-�1240#D  

D5 È � z � y » / —� …² É xD V à2 4 T q 	 X ðp v �5 � Œ‚
à2 @B• 4 T q 	 X ð q 
 �½ -l õ…l ¦ L ÆG 16� xD V$ 2 4 T q
*+	 œà PX ð³_ � » 7 mg/m3� à PX ðb ×û �Ý ¬ Y YZ xD V 4
à2 Y � » 3,672 m3/minö ó � T q 	 4 @é• à P %Y +� » 1.54 kg/hr�ó
xD V 4 ² 2 _ …ê S ú z �4 Î) 	 �ÚÕ D � ê =@á , œT q 	 � È x
u ê = B þ � œuŠ �ó � � -l @à2 —� BD 4 T q 	 � ™ÔË» uŠX
ð � ˜ Ó � � Ÿ þ ’ �M   4 ² 2 uŠX ð � » 7 mg/m3�  

G 16 D � xD V à2 @4 T q 	 Äj l ¦  
� � � Š  1 2 3 
—� Î z � • � g�  1.5487 1.5798 1.5761 
—� M z � • � g�  1.5883 1.5873 1.60562 
z � • Y m � g�  0.0396 0.0075 0.02952 
—� • w � min�  120 125 123 
%2 Z 8 Y � m3�  3.6 3.75 3.69 
T q 	 X ð � g/m3�  0.011 0.002 0.008 

3.1.512J���9:��KL�12J���9:��KL�12J���9:��KL�12J���9:��KL�  

» Œ‚ � Ÿ þ × P Æ� Ÿ þ ’ �M • � D � xD V B à ¥ $ 2 @4 uŠ �
ÎÆ � £ × ¢ � Ÿ þ 4• Y Þ 	 �a	� �Õ� ˆ -l @� ÕxY 4 � Ÿ þ ×
P Æ� Ÿ þ ’ �M   22O 44O 66O 108O 216O 324ß 432é•M � ¾Õ � Ÿ þ C
¥ ² É d � � � Ÿ þ 4• Y�a Ó» uŠ 4 � Î Y � G 17y ¤ 11» -l 4 l ¦ �  

ó xD µ à2 @� *+	 ˜^€•ÆC > = ì @• � ö ó � �?È� Ù u
Šˆ $ 2à P � � Ÿ þ ’ �M Ú � ÎÆ � Ÿ þ Gú � ² Ú ¥¦ � Ÿ þ ’ � ]
�̂ Wl ¦ Ô ã � uŠ Æ� Ÿ þ Gú œ� Î Y Õ Ù T � Z XŸàá ö Ý � Õ 200

é•M ÀÆ x t � � AM11324Ì ­ uŠ � Î Y Ìû � � » 0.315 guŠ /g� Ÿ
þ ö ½ã y ì » G840(� 0.284 guŠ /g� Ÿ þ )y G306(� 0.257 guŠ /g� Ÿ
þ )� -l l ¦ Í L � uŠ � Î Y Ô^y � Ÿ þ Gú S ? ê l NÈ …� 22� �  
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G 17 � Ÿ þ� Î uŠ P� ˆ • w �a	�  
� Ÿ þ� Î uŠ P� � g uŠ /g � Ÿ þ �  • w  

£ Û  22 hr 44 hr 66 hr 108 hr 216 hr 324 hr 432 hr 
G840 0.145 0.189 0.227 0.242 0.250 0.282 0.284 
G306 0.109 0.136 0.185 0.214 0.258 0.255 0.257 

AM1132 0.137 0.151 0.168 0.207 0.324 0.313 0.315 

 
¤ 11 � Ÿ þ� Î uŠ P� ˆ • w �a¤  

3.1.6(=(=(=(=  

W� Ÿ þ ’ �M 4 ‡ˆp v l ¦ š k �;/n Ï Gú D � ¡ xD V 4 $ 2
b È ƒ ð�aé O õ • 5 ð û O 8 Y ) O *+ 	 X ð ” • j Ÿ �Ýó½ à2 8
Y ) �ó � ’& ½ ‡ˆ *+	 X ð_ ×û �ÝÕ %Y à P � Ù � ä b Ô É 4 F
Y �ó � � - + %Y � ð ä » • ;/n Ï Gú D � ¡ ö b � ð ]Ü4 E J � x
D V 4 à2 @B• 4 uŠ �Ô^? � ÎÆ � Ÿ þ Gú �Ý � Ÿ þ • uŠ b È°
x 4 � Î • Y �>L@š k � G840� Ÿ þ Ì)4 uŠ � Î • Y � 0.284g/g� Ÿ
þ � G306� Ÿ þ � 0.258 g/g� Ÿ þ �Ú AM1132� 0.324 g/g� Ÿ þ �  

G 18 � Ÿ þ ’ �M k u à2 j Ÿ � ?l ¦ † Y  
� ?ˆÍ  � ?l ¦  1 ƒ  
à2 † Y  3,672 m3/min  
Gú † Þ  0.3~3.0 m/s ³_ † Þ 0.297 m/s 
ƒ ð  23� 0.1 „   
õ • � ð  85� 1 Ø  C > Î) 	 ¥¦  
TVOC 
� 2000-2002Éoeämç> �  

47 ppm  

TVOC 
�12Cèéämç> �  

60� 20 ppm 
Ì) 150 ppm 

� CH4 X ðGL  

T q 	 X ð  2~11 mg/m3 � n i±X ðGL  

3.2º^»oTÀÁ^OÂº^»oTÀÁ^OÂº^»oTÀÁ^OÂº^»oTÀÁ^OÂ  

�‘D5 Gú S É l N ÉÜ O PGú� 4 p v O pHt O GúË M a EÏ p O �
Ù • -l � Œ‚ � Ÿ þ 4 � � 	 aj Ÿ �ÔÙ»˜™ îï � Ÿ þ ’ � ] ^4x ¬ �  
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3.2.1���9:;<=>#D���9:;<=>#D���9:;<=>#D���9:;<=>#D  

� Ÿ þ � �4 Gú S É l N � �� A ¥ ? �) ã • Å… @÷D5uš ™
îï Rµ¸Í Sð (Hitachi S-800 Field EmissionScanning Electron Microscope)
² É ÉÜ � � Ÿ þ 4 Gú ý É > ËÔ �I � ‚½ Gú, ? ŸœN § O ? í)
é � � q (j’» mesopore� Ù )½ ÉÜ l ¦ J¤ 12BL �  

G840B¡ 54 à �» � ¸ � �Õ P ) 500� œ	
 ù � WSEMîï l ¦ Ô
ã ½ Gú ?þ � � & qà Ò � ™» � ¸ � ` �4 H Þ � & B þ � � ! ½ Gú
_ ' p [ ) ? �… P ) 10,000� œ	
 ù �ÔƒÍ ÉÜ   ½ Gú œ) ? l N  
ä ( [ @? œl N �Ý S ? � p ä Ë J WSEMƒÍ ÉÜ ¥ � G306B¡ 54 à
�» » Ã �Õ P ) 1,000� œ	
 ù �½ GúZ k ×d +q � b Ô � ƒÍ ÉÜ
  ) ? œp ç �Ý½ p ç ö � ¸ � ˜ § 4 G840× _ ' �Ô^ » G306Õ ˜ § =
ì @� Õ » Ã à �… š ) O * § O u. O § T O vw O þ a ß � a 4 ê = §
Ï½ Gú ×d +q 4 l ¦ �Õ P ) 10,000� ‹ •ù �ƒÍ ÉÜ   ½) ?   �œ
l N � ! ½) ? ý ó ä È@ ? œp ç �Ú½) ?S ê   ˜ Ô^È@ ? ß S ?
œp ç � AM1132B¡ 5œ à �» Rayon2 H Þ �Õ P ) 500� œ‹ •ù � � ^
ÉÜ   H Þ + 4 p [ q 
 � H Þ � í � Õ 6 , m� Ö� Ë J ÉÜ   � ý ? ê œ
p ç � H Þ + œp ç˜ Z k ×d + 4 	� �ó � Ô - �� Ÿ þ H Þ ø b . È
° x œ� Ð E R �Õ P ) 20,000� œ	
 ù �Ô � ÉÜ   H Þ + œGúl N �
Ý ä Ë J ÉÜ   � ý ? ê œp ç 	� � y; SEMîï œl ¦ � - �� Ÿ þ H
Þ ø œS ê �â ? é Æ0.15 , m�Ú)� p Ô^ p ç Õ S ? œ• ó   �  

   
(a)G840  500 �          (b)G840  10000 �       (c)G306  1000�  

 

   
 (d)G306  10000�     (e)AM1132  500�        (f)AM1132 20000�  

¤ 12 • uŠ� Ÿ þ Gú S ú l N SEM ÉÜ l ¦  
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(a)G840(��� 24.2 %)� 20000� (b)G840(��� 11.6 %)� 20000� (c)G840(��� 11.6 %)� 10000�  

   
(d)G840(��� 15.7 %)� 20000� (e)G840(��� 15.7 %)� 30000� (f)G306(��� 22.4 %)� 20000�  

 

           
(g)G306(��� 7.45 %) � 20000�          (h)G306 ��� 13.6 %) � 20000�  

¤ 13 • uŠ� Ÿ þ Gú S ú l N SEM ÉÜ l ¦ ( ) 

� £ � Ÿ þ Õ � Î° xY 4 uŠ M Ôš k � • uŠ 4 AM1132�Õ Gú l
ª = ì 4 Á – S ê =@ �Ô^ GúB � Î4 uŠ r ½ ‘ 	 • ? ¾d ö �ó �
Ë J ² É SEM4 Gú S É l N ÉÜ �Ú G840y G306� Ÿ þ + Ô€Ï l ª = ì
² É ÉÜ � ¤ 13Õ× ¢ uŠ � Î Y œ‹ •ù �… WSEMÉÜ P ) 20,000� �
š k ä Ë J ÉÜ   uŠ � ÎÆ � Ÿ þ Gú 4 ¿ r �Õ× ¢ � Î P� y S / �
Ÿ þ Pö ù � _D   õ Ç 4 l ¦ � y; ÉÜ l ¦�Ä � ÎÆ � Ÿ þ Gú 4 u
ŠóT �â ? é Æ0.15 � m� ù � §� 0 Ô^ � é � � ‘ Ë JÕ SEMÉÄ @š
k ½ � ÎÆ � Ÿ þ Gú œqr �  

y; 3.2.1uŠ � ÎÆ � Ÿ þ Gú • Yp v l ¦ � PÉ SEMÉÜ l ¦ š
k � S ú 4 uŠ Ô^ � ÎÆ � Ÿ þ S ê  r �I ­ ß� Ÿ þ ? ê �Ú ö )4
uŠ �Ô^ Ë J � ÎÆ � Ÿ þ Gú �ó � s )� Ù � Ÿ þ ? ê 4 U × m uŠ
B­ ß � r» S ú uŠ B ^ ­ ß 4 S ê _ m ­ ß • � uŠ � ÎÆ � Ÿ þ 4 �
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Î Y Ó× ¾ 1  àá �  

3.2.2���M-N.��OP%@9:A#D���M-N.��OP%@9:A#D���M-N.��OP%@9:A#D���M-N.��OP%@9:A#D  

Õ 77.35 Kœƒ ð‹ •ù � p v Õ× ¢õ • . øù � � Ÿ þ • W2 œ’ �
• Y � y; × ¢õ • . ø• W2 œ’ � • Y p v Ù ¤ �  Ó» � Ÿ þ 4 W2 •
ƒ’ � X � J¤ 14BL �  

y; � Ÿ þ W2 • ƒ’ � X4 -l l ¦ š k � G840y G306� Ÿ þ 4• ƒ
’ � X ¿ R ™¼ ÆIUPACœp Û 4 Û ¿ 2 � �Ä G840y G306� Ÿ þ S ê Ô^
)� Ùp [ Õ S ? 4 • ó   �» S ? ’ � F œ’ � k « �ó �b ˜š k d �
3" 4 k « �Ú AM1132+ ¥ k ƒÍœ d � 3" k « � ¼ ÆIUPACœp Û 4 Û
¿ 4 � GL AM1132b È J 5 C þ œ? à l N �Ô^Õ ' D r, D ’ � ÖÈ 6
ú G l œk « š � �  

 
¤ 14 � Ÿ þ 4 W2 • ƒ’ � X (77 K) 

s W2 õ • . ø ö ” • � � £ � Ÿ þ • W2 œ’ � • Y » AM11327
G840 7 G306�Ý » s W2 õ • . ø_û • �• W2 œ’ � • Y + U � »
AM1132 7 G306 7 G840 � G306õö ÆG840� Ÿ þ � à �• W2 4 ’ � •
Yö ” �Ý õ • . ø_û • � G306• W2 4 ’ � • Y- Úú ê G840� Ÿ þ �
t D 8 P œ» G840y AM1132Õ I Ä 9 �. ø • �š � • W2 ’ � Y ô : Ö
`œ k « �Ô^» 6 ú G l k « þ � 4 ¥¦ � PGú�p v l ¦ JG 19� -
l l ¦ Í L � £ � Ÿ þ @� � AM11324 BETPGú� Ì) �Ô �   ñ 1319 
m2/g�½ã + » G306y G840� Ÿ þ � õö ÆÏ ~ B _ ¬ 4
� � � G306ý�
½ z •£PGú�_ ûÆ Ï ~4 Äj l ¦ � 24� �  

PGú� y S ê p [ y ’ � l ¦ õ… �ó � � AM1132• W2 4 ’ � • Y
—} Æ½ ‘•£ � Ÿ þ � G 19—¢• Í L � £ � Ÿ þ 4 ³_ ? ê � í � W-
l l ¦ š k� £ � Ÿ þ 4 ³_ ? ê _é Æ20 Å �Ú � AM11324 ³_ S ê �
í 19.97 Å Ì) � AM1132È ö )œ PGú� y ö )œ ³_ ? í � b � �Ä �
Ÿ þ 4 S ê p [ ™ö » _ ' � ! ½ S ê ™ö G840y G306� Ÿ þ î � � ‘§ Ï
-l l ¦ @b È ö )œ PGú� �  
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G 19 � Ÿ þ PGú� y ? ê � í -l l ¦  
� Ÿ þ £ Û  

Ÿ •  
G840 G306 AM1132 

BET PGú�  
� m2/g�  

1114.39 1131.24 1319.74 

LangmuirPGú�  
� m2/g�  

1479.07 1596.89 1764.16 

³_ ? ê � í  
� Å� 4V/A by BET�  

19.18 19.23 19.97 

Ï ~_ ¬  
BET PGú� � m2/g�  

950 1200 1100 

3.2.3���9:���9:���9:���9: pHEEEE  

� -l @B¡ 54 ì C »W ö¸� Â �ý ì CM B ˜ § � 8 ™C � …Ù
i œê z M � y ì ² , ; O m ö¸ M y d þ j M M þ � ì C �» ÐÑ-l 4
ÔÐ Ÿ � -l Î � ² É ì C4 S / � � jl � � Ð “ ì C…˜ × , � Ÿ þ ‹
•ù �… � À pHÄj = ì M �½ �a 4 	� � ì C pHt ß ° µ ð�a	� �
x É � G 1� W� G 14 S / � � Äj l ¦ Ô �D ã � ì Cá n M yá n ÎP
ö � pHt �a ×) �ÚÕ ° µ ð � p �á n M •� l ¦ _ Í L° µ ð _û �
1~3 , m/cm�Í L Ô^ ä È� p S2 @4 	 • E , ì C@ �  Ý• � Ÿ þ pH
t Ä x¥¦ ×) �  

» ÐÑ B¡ 54 � Ÿ þ • Y_ ^Õ 3±0.01 g• ó   � Õ � Ÿ þ � �• Yp
v J � G 20� p v l ¦ Í L � B È � Ÿ þ � �• Y 4 � Àtm _ Õ 0.002 g�
ù� G 20» � Ÿ þ Gú pHt Ä xl ¦ � y; � Ÿ þ _ ¬ Ï ~4 à3 
�Í L �
G840y G306� Ÿ þ Gú 4 pHt _ Õ Ï ~ B _ ¬ 4 • ó   �Ý AM11324 Gú
pHt ö Ï ~_ ¬ 4
� ” �  

:; _ ¬ Ï ~ GL �ó» Rayon2 � Ÿ þ H Þ ø Õ þ a y � aê =@ �»
Œ_ûþ Y �äå � Ÿ þ H Þ œ- • � B� ?á , � p œ› â F �Ú › â F
¨ ˜Õ þ a ß � a @• � � + ? ‘ ã Õ � Ÿ þ Gú � » § Ï � Ÿ þ pHt t”
œFž à ó �ó ÍÎ � Ÿ þ H Þ ø Fž ä ™5 S2 *+ c 2 6 U Ö �Ú öâ
™5ÕC ) 	 � B� •Æ � Ÿ þ H Þ ø 4 pHt 4ž S � —õ • . È½ ‘ ý É
4 � Ÿ þ ™œ; Û �  

3.2.4.���QR���QR���QR���QR  

� Ÿ þ � Ù -l l ¦ Ô � Í L ¥ � Ÿ þ Ë MÏ p 4 , < �Ú Ë MÏ p +
y � Ÿ þ˜ Ù4 à �È …� G 21Í L � £ � Ÿ þ 4 � Ù -l l ¦ � ¤ 15+ Í
L � Ÿ þ …650 „ û ƒ– “ M 4ý É � � £ � Ÿ þ – “ M_ È× ¢P� œ‘
z � Ù yý É �  

G 20 � Ÿ þ Gú pH t Ä xl ¦  
� Ÿ þ � �  

Ä xˆÍ  
G840 G360 AM1132 

‰ 1 ã  10.22 9.29 5.21 
‰ 2 ã  10.23 9.18 5.08 
‰ 3 ã  10.13 9.23 5.14 

pH t
Ä x
l ¦  

‰ 4 ã  10.09 9.15 5.13 
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‰ 5 ã  10.30 9.35 5.30 
‰ 6 ã  10.21 9.33 5.20 

³_ t  10.19� 0.035 9.23� 0.035 5.14� 0.041 pH 
p v  à Ï 
�  9~11 8~11 6~8 

� Ÿ þ …650� 25 „ û ƒ– “ MB ‘ z 4 � Ù³_ t � G840O G306y
AM1132p’ » 2.82 %O 11.60 %y 4.46 %�y ˜ § Ï ~ B _ ¬ 4 F;Pö_ Õ
B _ ¬ 4 F;• ó   � � £ � Ÿ þ 4 `• × ¢ � õö ù � ¡ 5 » Ã Ù» à �
4 G306� Ÿ þ ƒÍ ö ½ ‘•£ � Ÿ þ 4 � Ù•Y û � ! ½ � ÙZ k � Î ” ö
—5 �� 4 G840� Ÿ þ � Ù•Y Ì ” �½ � Ù + Í k ¥ => ”y =? ”•”
‚ � ! ½ B þ � 4” ‚ ? ‘ ã Õ @• Gú � Ë JD5° 
 œQ> = ì � Õ ½
• � ö Ú ¡ 5 Rayon24 AM1132+ Í k ¥ �/ ” � ! A © »°I � b È H Þ
ô n A © 4 j Ÿ � W� Ù -l @Ô � š k � � Ÿ þ B¡ 54 à �× ¢ �½û
ƒ ) 	 MB þ � 4 � Ù È? —´ ƒÍœ mn �  

G 21 � Ÿ þ � Ù -l l ¦  

ˆÍ  
 
� Ÿ þ  

-l
ã F  

@• •  
� g�  

@• á  
� Ÿ þ •  

� g�  

@• á  
� Ù •  
� g�  

� Ù  
•Y  

� Ù  
³_ t  

à Ï  

�  

1 22.345 23.358 22.372 2.67 Ø  
2 21.067 22.069 21.096 2.89 Ø  G840 
3 22.545 23.546 22.574 2.90 Ø  

2.82� 0.09 
Ø  

í 5 Ø  

1 22.478 23.491 22.508 11.65 Ø  
2 22.505 23.508 22.610 10.47 Ø  G360 
3 21.173 22.175 21.300 12.67 Ø  

11.60� 0.78
Ø  

í 13 Ø  

1 21.066 22.067 21.111 4.5 Ø  
2 22.478 23.479 22.525 4.7 Ø  AM1132 
3 22.506 23.512 22.548 4.17 Ø  

4.46� 0.19 
Ø  

í 5 Ø  

 

     
          � ¤ a� G840          � ¤ b� G306          � ¤ c� AM1132 

¤ 15 � Ÿ þ … 650 „ û ƒ– “ M 4ý É  

3.2.5 ���9:S
TUVWWR���9:S
TUVWWR���9:S
TUVWWR���9:S
TUVWWR  

� Ÿ þ � � GúË M a E = ÏÏ Ùp v �� A ¥ ? �) ã • Å… @÷D
5 îï Rµ¸Í Sð (Hitachi S-2400 ScanningElectron Microscope� Kevex 
Delta Class 80000 EDS)² É p v �½@ AM1132ó l N | ( � Ë J áô Å… 4
É ™�ó � £ • G840y G306� Ÿ þ ² É p v � bž ý \] uŠ � Î Yp’ »
24.2 %y 21.4 %4 G840y G306� Ÿ þ ² É p v Pö � � Œ‚ uŠ � Î M 4 �
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Ÿ þ GúË M a EÏ Ù�a	� � G 22» � Ÿ þ GúË M a E = ÏÏ pp v
l ¦ �  

G 22 � Ÿ þ GúË M a E Ý + = ÏÏ pp v l ¦  
Fž Ë M Ý + Ï p � Ø �  � Ÿ þ  

Mg Ai Si P S Cl K Ca Ti Fe 
G306 0 13.04 30.52 --- 11.04 --- --- 17.25 4.01 21.44 
G306 

� • 21.4 ØuŠ �  0 10.89 27.17 --- 8.19 --- --- 22.64 4.58 26.54 

G840 --- 0.29 4.09 10.76 6.18 12.34 66.34 --- --- --- 
G840 

� • 24.2 ØuŠ �  --- 0.21 3.57 4.87 8.37 11.61 71.37 --- --- --- 

Wp v l ¦ š k � G306GúË M a EÏ p Fž» B (Si)� � ÷ 30 %�½
ã + »� (Fe)y C (Ca)ö Ú G840+ » D (K)� ÷ È4 P� û ñ 65 %� Ö �½ã
+ » ¦ (Cl)y V (S)�ó½ ˜ § à �œ× ¢ � •£ � Ÿ þ Õ GúË M a E = Ï
Ï p È ´ ƒÍœ mn � Pö uŠ � Î ÎM 4 GúË M a E = ÏÏ p mn �š
ks uŠ � Î • � b ˜È j’ ƒÍ4Ï p�ar» ¥ k kœ Ý + �YZÖ a
EÏ p mn �aé Æ6 %�  

y;Ë M a EÏ pp v l ¦ � � � p v ê =@ �Ô^ EDSBp v 4 U ×
b ˜ƒÍ � Î uŠ �ó �Ë J Wp v l ¦ Œ‚ uŠ � Î M • � Ÿ þ Gú Ý +
4 ¥¦ � ž ° E ú � —Ô^ó» uŠ ê ÆS ú �Ú î , � Ÿ þ 4 ? ê @� ‘
¡p v • � Ë J Õ uŠ • � Ÿ þ 4 ¥¦ Í k Æp v l ¦ @�  

3.2.6 (=(=(=(=  

G 23Í L Œ�‘ � Ÿ þ 4 ‡ˆ� � 	 aj Ÿ � � Ÿ þ 4 	 aj ŸÔ^ ¥
¦ � Ÿ þ • ^ šŸÈM 	 4 ’ � ß½ Ö 54 ‹ • �é½ » � Ÿ þ ¡ 5Æ jk
¥Ú • �  

G 23 � Ÿ þ ‡ˆ 	 aj Ÿ -l l ¦  
� Ÿ þ £ Û  

Ÿ •  
G840 G360G AM1132 

BET PGú�  
� m2/g�  

1114 1161 1320 

³_ ? ê � í  
� Å� 4V/A by BET�  

19.18 19.23 19.97 

Pht  10.19� 0.035 9.23� 0.035 5.14� 0.041 
� Ù � Ø �  2.82� 0.09 11.60� 0.78 4.46� 0.19 

Fž GúË M  
a E Ý + Ï p  

KO ClO P 
SiO Fe 

 CaO Al 
--- 

� Ÿ þ ’ � ó g O ƒó g 4]^ p v �‘@89 � £ � Ÿ þ � �Õ ² 8
2 Z VOCX ð » 150 � 10 ppmO ƒ ð 25� 0.1©„ O õ • � ðé Æ20%4 ‹ •ù �
² É � Ÿ þ • ó g ß ƒó g œ9 � ’ � • Y y �Ò ëX4 -l � by; -l
l ¦ y -™� ø E =R ² É Pö �  
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3.3 º^»ÇÈ¼½ÉÊº^»ÇÈ¼½ÉÊº^»ÇÈ¼½ÉÊº^»ÇÈ¼½ÉÊ  

Õ � Ÿ þ � � × Æ’ � �   � ² É � Ÿ þ • ó g ß ƒó g œ9 � ’ � • Y -
l � l ¦ L ÆG 24�  

G 24 � Ÿ þ • ó g O ƒó g 4 9 � ’ � • Y -l l ¦  

’ � •  
ˆÍ  
 

£ Û  

-l  
ã F  

� Ÿ þ  
•� g�  

VOC ’
� Y� g�  

9 � ’ �
Y � g/g�  

³_ ’ � • Y
� � Àtm

� g/g�  
1 1.008 0.302 0.300 
2 1.011 0.278 0.275 G840 
3 1.002 0.289 0.288 

0.288� 0.009 

1 0.999 0.238 0.238 
2 1.007 0.229 0.227 G306 
3 1.002 0.227 0.227 

0.231� 0.005 

1 0.231 0.070 0.303 
2 0.234 0.072 0.308 

ó g  

AM1132 
3 0.233 0.068 0.292 

0.301� 0.006 

1 0.996 0.34 0.341 
2 1.004 0.334 0.333 G840 
3 1.003 0.339 0.338 

0.337� 0.003 

1 1.009 0.353 0.35 
2 1.004 0.316 0.315 G306 
3 0.998 0.323 0.324 

0.329� 0.013 

1 0.229 0.083 0.362 
2 0.242 0.091 0.376 

ƒó g  

AM1132 
3 0.235 0.088 0.374 

0.371� 0.005 

-l @@£ � Ÿ þ _ • ó g y ƒó g ² É � • B 4 -l � b 7 • ½ ³_ t ß �
Àtm �Ù» � Ÿ þ 4 ³_ ’ � • Y � WG 24Ô � š k� £ � Ÿ þ • ó g O ƒó g
9 � ’ � • Y 4 � Àtm Õ 0.003~0.013 gVOC/g� Ÿ þ w � � nÁ F_ Õ 4�  � ¤
15Pö Œ� £ � Ÿ þ � Ÿ þ ’ � ó g ß ƒó g 4 9 � ’ � • Y � W¤ 16@Ôš k �
� AM1132(H Þ ø )• ó g 4 ’ � • Y Ì) � � » 0.301 gó g /g� Ÿ þ �½ã»
G840(óT q )y G306(È ô q )� p’ » 0.288� 0.231 gó g /g� Ÿ þ �Õ ƒó g 4 ’
� • Y � p ˜ ¥ kÛÇ À \ � p’ » AM1132 7 G840 7 G306� ! AM1132ƒÍ }
Æ½ ‘•£ � Ÿ þ � G306Õ• •£ ’ � • 4 ’ � • Y_ »Ì ” �Ý G306• ƒó g
ö • ó g 4 9 � ’ � • Y ƒÍ_û � � €” ÆG840� 2.4%�  

•£ ’ � • ² É Pö Ô � š k� £ � Ÿ þ • ƒó g 4 9 � ’ � • Y_ )Æ•
ó g 4 9 � ’ � • Y �Í & � Ÿ þ • ƒó g b È ö é 4 ’ � ^ø �½ à óÔ^» ’
� • 4 	 aj Ÿ B¥¦ �Õ� -l @B— 54 ƒó g �… 2 õ D vÅ p v l ¦ �½
Fž = ÏÏ p »w -ƒó g �½ã + »• -ƒó g �Ú # -ƒó g 4Ï p + õ s â �Ú
WG 24@Ô ã �w -ƒó g 4 dipole moment» 0.37�Ú ó g » 0.45� Wdipole moment
Ô ã ƒó g 4¼Ÿ öó g € 9 �Ú � Ÿ þ • � ¼Ÿ ’ � • 4 ’ � ^ø ö ¼Ÿ 	 • 4
’ � ^ø 9 �Õ Herry’s law constant� p �w -ƒó g » 0.314—ÛÛ ) êó g 4
0.0067� �•ˆ 	 aj Ÿ �Ô^» � £ � Ÿ þ • ƒó g È ö ) 9 � ’ � • Y 4Fó �  

� £ � Ÿ þ @� AM1132ƒÍœ P G840y G306• ó g ß ƒó g È ö é œ’ � ^
ø�y ¤ 134 � Ÿ þ 77KW2 • ƒ’ � X Pö È õ Ç œl ¦ � WW2 4• ƒ’ � X
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Ô � ‚ � Ÿ þ Gú 4 ? ê 4) ép [ � ß PGú� œ, < � W� �w � Ÿ þ • ó g
y ƒó g 4 ’ � � ™y PGú� ) é È …�  

 
¤ 16 � Ÿ þ ’ � ó g O ƒó g 4 9 � ’ � • YPö¤  

3.4 º^»ËÌÉÊº^»ËÌÉÊº^»ËÌÉÊº^»ËÌÉÊ  

� Ÿ þ • ó g O ƒó g 4 ’ � �Ò -l l ¦ L Æ¤ 17y ¤ 18� WÆAM1132B
—54 � Ÿ þ � �• Yöâ �ó � È ö » • E 4 �Ò ëX ö G306y AM1132Õ ó g
�Ò ëX4 ¿ r õ sÛÇ �Ú G840+b È ö » ³Ò œ�Ò ëX �•Æ ƒó g 4 �Ò
ëX l ¦ y ó g õ¢ � G360y AM1132ä È ö » ÛÇ 4ëX Û ¿ �Ú G8408 �Ò 2
3� €• �Ò ä ö » ³Ò �  

Pö � Ÿ þ • ó g y ƒó g œ’ � �Ò ëX l ¦ š k � � Ÿ þ • ƒó g 4 ’ �
• Yö é �ó � Õ ƒó g 4 �Ò -l @� � Ÿ þ 4 �Ò O —õ • ¢ M� � Ÿ þ ’ �
ƒó g • � �Ò ëX× J ’ � ó g •³ y �Ô^ ° óÆ -l •² 8 4 VOCs2 8 ö
× z x � r» Õ ² É � F ž • � � Â � � R Å… B § Ï �Ý y; YZ4À \ XÍ
L � � Ÿ þ 4 �Ò ëX ä À .³ y �  

 
¤ 17 � Ÿ þ • ó g 4 �Ò ëX ¤  

 
¤ 18 � Ÿ þ • ƒó g’ � �Ò ëX  
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� £ � Ÿ þ 4 9 � ’ � • Y y �Ò O• w4 PöL ÆG 25� s ¥ 8 X ð » ² 8
X ð 4 10 %•xi » �Ò O � Wl ¦ Ô � š k �ëXý ¿Õ¢•¥¦ �Ò O y 9 �
’ � • Y �ó � � Ÿ þ 4 9 � ’ � • Y y �Ò O œš �• w b � ° x »XŸ …Á �
Ý b È ö ÛÇ 4 �Ò ëX4 � Ÿ þ � + š k y; 9 �• Y �ï �Ò O + ? ö I Ä -
Ç -l l ¦ �Ú AM1132Õ -l • �Õ Þ œõ¢ 2 Zt ã• wœ67ù � B— 54
� Ÿ þ � �• Y� È 0.35� 0.02 g�ó � 10%�Ò • w —ö ½ ‘•£ � Ÿ þ ª �Ý ¨
�õ¢ • Y 4 � Ÿ þ �ï � AM1132Õ -l B— 54 � £ � Ÿ þ @� 10 %�Ò • w
™» Ì � �  

G 25 � Ÿ þ 9 � ’ � • Y y �Ò O 4 Pö  
� Ÿ þ  

ˆÍ  
G840 G306 AM1132 

9 � ’ � • Y � A�  
� gVOC/g� Ÿ þ �  

0.288 0.231 0.301 

10 Ø�Ò • w � min�  240.5 201 104 
%’ � • Y � B�  

� �Ò ëX �pl ¦ �  
0.264 0.191 0.310 

ó
g  

(A)
(B)-(A)

 8.33Ø  17.32Ø  -2.99Ø  

9 � ’ � • Y � A�  
� gVOC/g� Ÿ þ �  

0.337 0.329 0.371 

10 Ø�Ò • w � min�  259 230 120 
%’ � • Y � B�  

� �Ò ëX �pl ¦ �  
0.303 0.273 0.392 

ƒ
ó
g  

(A)
(B)-(A)

 10.08Ø  17.02Ø  -5.66Ø  

y; -l BD 4 �Ò ëX ² É �p � � � ‚ � £ � Ÿ þ • ó g y ƒó g - Ç 4
’ � • Y � W�pl ¦ Ô � š k � � AM1132ý�½ ‘•£ � Ÿ þ 4 �Ò ëX �p
l ¦ _é Æ-l BD 4 9 � ’ � • Y �ÝÍ & � £ � Ÿ þ • •£ ’ � • 4 �Ò ëX
4 �pl ¦ y 9 � ’ � • Y -l l ¦ ¥ k õ¢ 4À \ �× ¢ � Ÿ þ ² É Pö �Ô �
š k AM1132…W�Ò ëX �p y 9 � ’ � -l l ¦ 4 mn� Õ 3~6%4w �Ú G840
» 8~10 %w� G306+ ÈÌ)4 mn �Õ 17~18 %w�Í & � Ÿ þ 4 �Ò ëXy 9 �
’ � • Y y � Ÿ þ 4 � � 	 aj ŸÈ …�ÚÌ �I õ… œÔ^» ? à 4 p [ œj
Ÿ� 2 õ ’ � M ð @�ÌFž» S ? œ’ � �Ú AM1132b ÈÌ ³_ 4 S ? p [ �
ó � � £ � Ÿ þ @� AM1132̂ ÕÌ ª œ• w   €Ï 9 � ’ � ³ Ü � W� Í L � Ÿ
þ H Þ ø • 2 õ ’ � � Ð- È ö é 4 ’ � ^ø �  

3.5º^»ËÌÍº^»ËÌÍº^»ËÌÍº^»ËÌÍ ž�Î#ž�Î#ž�Î#ž�Î#  

-™� ø E =Ry Modified WheelerE =R » Ì a' —Ì ´ m ¡ 5œ �Ò ëX
E =R �ó�>L@4 C/C0Ô^ûÆ 0.032�ó � �‘ —5 -™� ø E =RÙ» �
Ò ëX4 " X � -™� ø E =R@ � �Ò • w b t GL »  

 

ÖR@4 ‡ˆ x F ß tb� kv 7 • l ¦ GLJG 26�½@ � -™ Þ 	 ´F kvó g
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» 31.054 cm3/moleO ƒó g » 36.005 cm3/mole�  

WG 26@Ô � š k � � Ÿ þ ’ � @� -™ Þ 	 ´F k� » 56792.3 min-1ö Ú -™
Þ 	 ´F kv� ó g ß ƒó g + p’ » 10361.4� 11399.7 min-1� • • 4wÈ õ s )4
mn �ó k� Ô^û ï kvÚ ¡-™� ø E =R@4‰ ƒˆ Ì éa � ¡D �Ò • w tb
õ • ¢ M�Ú kv4 Á F � + y ’ � • 4Ÿ • È …�Ý G € œ� Ÿ þ	 a Ÿ • œ¥¦ �
y -l l ¦ B 7 • ¥4 kvt õö � -l l ¦ 4 -™ Þ 	 ´F kvÍ & ” Æ•£ 	 w "
R�  

G 26 � Ÿ þ ’ � 4 10 %�Ò • w PöG  
’ � •  ó g  ƒó g  

� Ÿ þ £ Û  G840 G306 AM113
2 

G840 G306 AM113
2 

k� � min-1� -Jonas 56792.3 56792.3 --- 56792.3 56792.3 --- 
kv� min-1� -Wood 10361.4 10361.4 10361.4 11399.7 11399.7 11399.7 
tb-Jonas� min�  348.3 279.4 --- 352.9 344.5 --- 
tb-Wood� min�  307.9 246.9 115.9 316.5 309 129 
Tb-�>L -l l ¦ � min�  240.5 201 103.5 259 255 120 
kv-�>L -l l ¦ � min�  4385.9 4800.9 6147.7 5037.7 5147.6 7293 

…ê-™� ø E =R7 • 10 %�Ò • w tb� kvÕ ó g’ � � p _ Î Œ11.6 %�
ƒó g 4 ’ � � p + _ Î Œ10.3 %�y -l l ¦ ² É Pö �Õ 10 %�Ò • w tb� p �
AM11324 �Ò l ¦ ö I Ä tb-Woodl ¦ �Ý ä ö-™� ø E =R7 • l ¦ �Õ ó g
y ƒó g � p � p’ _ Î Œ10.7 %y 7.6 %�Ú G840y G306• ó g ß ƒó g 4 ’ �
�Ò � p + p’ _ Î Œ18~22 %ß 17~19 %�  

" X l ¦ Í L � AM11324 F; Ô D   ö é " X l ¦ � óT q � Ÿ þ Õ ’ � ”
X ð 4 VOC• � ¨� Modified WheelerE =R " X Ô^þ � 50 %œH m � WG 26š
k G840y G306—È õ¢ 4_ Î �Ò 	� �  

Õ -l BD 4 kvt � Ÿ þ 4 pHt O � Ù O PGú� • 	 aj Ÿ ² É õ… Ÿ p
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