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�)� � (�G H _ ` a ����� � �_ ` )016� � �� � )

� � � � �0� � � � (GC)��  � � � � � �AAS���~� � � 0

1)*+ � ¡¢£| ¤ ¥ /�| ¦ § ¨ �3© ª /« �¬ ­ #® ¯ (

w7°1± ² e �³ ´ µ ¶ �· ¸ ¹ º �3» �¼ U ½ ¾ #¿ ¯ �À

� �)6· Á Â Ã I ÄÅ« �� · Æ Ç �y » È (�
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1.2 � � � �� � � �� � � �� � � � � 	� 	� 	� 	 ����
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�e f g)J K Õ9Ï ÐÑ )ª /e õ� 0.01~0.2 ppm ö ÷ �m

gë ø a �w°ùú69*û éû ç )01��~ë ì �¼ �î ï �

7ü ý )þ B ¨ � �� 1-1� � (9Ï ÐÑ 9w � � � 28�7 � �

28 � � � ) 	 Ç Á 56Ï 0) 200
~��Ú e a � � Ï 03 � �

� 	 Ç �
 ª /· � 3�� Å � ) � � ��Á Ú £Õ � ) � � W � �

�� � � �� � �� � �� 4 � © #· � F/) � � � � ) ! �Á

j k " # �ü ý � � �� 1-2� � (�ã � �  � w $ k ß ��Ù %

% � )d F8��Á Ú £ � & ' ( �) * + , � - W . ï I / 0 �)
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� 1-1��9Ï ÐÑ )þ B ¨ � �

; < �0ç � û éû ç )� = ¨ £Ô 01�

�  > � CO 

�  a � 28.01 g/mol 

? /� 1.25 Kg/m3 at 0 @ 1atm 

A ¯ � -192 @ 

B ¯ � -205 @ 

f = ¯ � 609 @ 

C o . /� -136 @ 

C o 4 5� 35 e 04 5�

? /�at 0@D �1 atm�� 1.25 g/liteE 

F8 G H /� 26 mg/l at 20 @ 

I J �Õ­ � 12.5 ~ 74 % 
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� 1-2�9Ï ÐÑ )à 4 ¨ �

CO ª /� �� Å � � à 4 ¨ �

0.5 % O � P � k ß �

0.4 % O Q � P R � k ß �

0.2 ~ 0.25 % 0.5 S Å� * í T U �

0.1 ~ 0.2 % 2 S Å� V W � � � � 0 X · Y �

0.1 ~ 0.2 % 1.5 S Å� Z � [ \ �

0.1 ~ 0.2 % 0.5 S Å� W ] { Z ¡· ^ 6�

800 ppm 45 � P � � _ � Z ` � a b � c d ��

400 ppm 2-3 S Å� � � �· e �

100 ppm 2-3 S Å� f ø � � �

50 ppm 6$� g þ ) W h I 5 i j u k �

50 ppm 8-12 S Å� W X � l �m n �

50 ppm 1.5-4 S Å� U É o p � © �

9 ppm 8 S Å� � © $% l 0" � �
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� q r s 9Ï ÐÑ 8Ô t��

9� u 2 v l w�

� x y : 5 %z� 2 5 ml�{ � 40 %z NaOH 5 ml�{� 2è é¼ �

� | � é��� £ hemoglobin carbon monoxide( HbCO) } �( ~ �z

Ï � � � � � �oxyhemoglobin���ù � � é(�ùY Z z� ¨ � �

t(�

��Katayama v l w�

� � 5��{ � 10 mlFzv � 8 f � � �{ � 5�� é � ÐN��

� � � � � � { � 30 %� � � � � � � ¨ �{� � � z� � � é�

�� £9Ï ÐÑ } ��~ � � 26� � � z� � é(�t� �¤ ¥ �

õ 10 %z HbCOÄÁ �� (�

��� � � � tw�

� 
 �hemoglobin oxygen, HbO2)3 HbCO � � · � � � z� ¨ �

�~�� � � �î � HbCO6 � } �� �¦ § �a 7   a [5](�

x y q R Ö:9Ï ÐÑ ) ^ ¡ �6
¢ l 0L M ; N tÖ:É V

J K l 08£ 4 þ � £ ¤ ª / ¥ ¦ � ¦ S Åz � Åa § ¨ £ ¤ ª /

�TWA�ù 35 ppm��­ ª / © ù 50 ppm� � Å � zÅa § ¨ £ ¤ ª

/�STEL�ù 52.5 ppm�7Ë q > Ö: ª � l 08)9Ï ÐÑ «£�
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¬ ) ^ ¡ ��� 1-3[6]� � (­�9 ® ¼ )> 8�°ù ¯ ° �{ ± �

� ² �� a ³ #° � �9Ï ÐÑ ) § ¨ ª /õù 0.5-5 ppm�w � 


01 ´ Å� µ 5-15�ppm��ã = ¶ · 7 @ Å6�Á µ ð 30 ppm ~

�(�l 08Ï 0   a © : 17 %Å� £ ¸ = ¶ · 7 @ � � Å � ÕÚ

£ · ¨ 8Ô )à á �{ �9Ï ÐÑ 6û éû ç )01�ë ì î ï ��

~�~¦ § � � �« ��  ¸ � ¹ º )9Ï ÐÑ ��� 6£ » �)(�

� 9 ® ¼ ó � ½ ¾ )9Ï ÐÑ ¹ º � � CO ª /� 30 ppm~ÕÅ

· Ú W � ¹ º (�ª / µ ð 70 ppm¡�� Å � µ ð 9 S Å~��¿

Ú W � ¹ º À Ü� ¹ º À Ü Á a õù 85 � Â [7](�
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�

� 1-3 7Ë q > ª � l 089Ï ÐÑ ) ¥ ¦ [6]�

q > � ^ ¡ � COÀe £ ¤ ª /�

Ã Ä � AS 2299-1979� 10 ppm 

Å q � BS 4275� 5 ppm 

Æ Ç È � NZSS 2190� 10 ppm 

i È � Law NO.48721980� 10 ppm 

É Ê � � 10 ppm 

Fed. Sp(a)B-B-A-1034� 10 ppm 

OSHA� 20 ppm 

CGA Grade D� 20 ppm 

CGA Grade E� 10 ppm 

� q �

US Coastguard� 20 ppm 
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1.3 
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9 ® TË���� ÌsensorÍ) i :Î�£ Ï Ð � êâ � w96

�  Ñ U Ò Ó Ìmolecular recognition unitÍ��6 Ô Õ Ö × Ò Ó Ìsignal 

transduction unitÍ(78�  Ñ U Ò Ó 6
 T � Ø �Ù � ÌÄ� � þ Í

! � Ú Û É 
 ÌinteractionÍ)â � �«�6+ Ü 9 Ð ÝÞ ß à��

~� - Ù �  á7Ýâ ã àä�å æ ç - è � Ã ) Ô Õ � é (& ê �

 Ñ U Ò Ó £ Ï ë ì ¥ �Ä í | ) î ï ¨ ÌselectivityÍI í ð ) ñ 3

5ÌaffinityÍí ò ( � ê� ó � þ �  8�� ô � �enzyme�� õ 1

�antibody�#� � ô ) Ñ U Ò Ó �6 ö ÷ ø S ù Ð�¢£¬ | ) î ï

¨ I ë ð ñ 35(ú û > ü � 
 ú ü T ý þ ��� �°��� �ù�

þ ��� ÌbiosensorÍ(«£C D � f � & ê �6+ � � g)� þ �

 �� 
 Ç : � � E 9 � ��� �� �ùÐ û ��� ÌchemosensorÍ(�

­Ô Õ Ö × Ò Ó 6Q : � ü û t � ð Ù � 6 � ��  Ñ U Ò Ó

�ÝÑ U à�°���� 8» �£ � 	 � ü ) 
 � Ò Ó Ìreadout unitÍ�

á �  ) Ñ U � ù � æ ÌdirectÍÖ × ù�� 
 � )� Õ (�
 ) Ö

× Ô Õ ò > £ Ï *w� Ö × :�Ð û � Õ Ìelectrochemical signalÍ�

� û Ô Õ Ìoptical signalÍ(�Ð û � Õ �Á ~j �/ÌconductivityÍ

u k �� � Ìelectric potentialÍk ÐT�m �­ � û Ô Õ 6£è é k
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Ð� 
 � � � � O Ìmolar absorption coefficientÍ)u k ��6 � ¤

¥ ) � � ð /Ìfluorescence intensityÍ)z � � � � ) � g (���

) � Ð É 
 � F�Q 8 1-2 T H y [8](�

À � )01��� � � Þ 1923�SQ Jonson� ¸ � ) æ � = ¶ >

01��� �f � r � � 01��� )C D � � (x y 01��� Î

��~� ù � � Ï Ðþ � j 1  �! " � H �  �� û  �Ê o � #

1  �! " | �  � H �  �$ Å � g  3 � % = ¶  #· � +  �

� & p*01��� � Ì � B �� 1-4� � (�
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� 1-4 p*01��� ) � Ì �

��� *+ � � 
 � B � � 
 ) ' ( � ��)01� ® ¯ 3¿ ¯ �

� � Ï Ðþ �

j 1  �

01� ) � SnO2�ZnO 
CO�NO2�

SO2 

* � ¨ | +,

É . /| �

! " � H �  � �¬ Z �� LaF3 H2�O2�SOX 

��© ª /+

¸ �L M -

Ð�

� û  � � . � � � � � � / � £Ô 01�

¦ § /| +�

³ 0 | �

Ê o � # 1  � 01� ) �
Pd- 

MOSFET 
H2�NH3�

O2 

* � ¨ | +�

¤ ¥ /© �

! " | �  �

H �  �

�¬ Z ��

1  Ú × 2

+��¬ �

� = ¨ �

01�

3 ð � +�

¤ ¥ / n �

$ Å � g  � 01� ) �

4 5 2 �+�

$ Å � g  �

H2O��

£Ô 01�

¦ § /| +Ù

6 /Û Ü�

� % = ¶  � Ï Ð Z �� Pt�Pd . 7 �
� = ¨ �

01�

· Ù . /Û

Ü+ û î ï ¨ �
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1.4 � � � � � � �� � � � � � �� � � � � � �� � � � � � � ����

�

x y �
 :« �9Ï ÐÑ z � � Ï Ðþ � j 1  01��� )

' ( ��� SnO23 ZnO#�mg£ ' ( :ê© 8 � Ó 9 E' : Ò �

¸ � ø ; B � i Ç �� 
 < ß � #® ¯ �w67, É . /d | �300 @

~���{� = � 
 Tñ �9Ï ÐÑ ) ! �· Æ Ç , É :ê o > (�

~C W 9, É . /© ��6� ? . Õ��~�� CO�� ¡¢£9 �

��¤ ¥ /z�� ' ( �6êC D u � )ò @ (�

s 
 )01��� � A £(1)¢£ B ò ) î ï ¨ (selectivity)�(2)�

© ª /Å C Á D � | ¤ ¥ /(sensitivity)�(3)f g , É �¢ * � ¨ ��

a E F G �(4) £ ¸ e a � ! � ³ 0 H I �(5) � ø \ �EF(MEMS)

� £ # � ¨ (J ¢ y ¼ )C D W m �  £d K Ó � � L M N O �) P Q

R 	 þ �perovskite structure�Ï Ðþ �Ö:9Ï ÐÑ £ë ò ) S Ð Z

�(1988S T. Arakawa#¼ T �W m U Ð 	 ã � V 76 La0.8SrCoO3

o ã À ò (� W � ) X Y C D W m �~d K Ó � � � â � Co � Z �B

� Z �� [ : P Q R 	 þ ��~e \ � © Ö9Ï ÐÑ « �), É . /

[8](�; �] { � � Ó � � � P Q R 	 þ 8) B � Z ^ �~u v S Ð

� ¨ �P. K. Gallagher#¼ W m LaMn1-XCuxO38�~ Cu � � B � Z

)Mn£ _ : S Ð� ¨ u v �� 0.4 ` X ` 0.7) ¡ a R ¢£Àe )
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� ¨ [10,11]�(¡á Al2O3 b � LaMn1-XCuxO38�Ö: CO S Ð¨ � «

£å æ )u v (�

êC D �~ G c de c tE' L M N f G c � å � 
 g Ö 4 5 t

á7E:9Ï ÐÑ 01�� h 2 �i j � h 2 �~ µ ð � © , É . /

)x )�wk6¢£9 � ��¤ ¥ /)�� ' ( (�


