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Application of Infrared Source in the Detection
of Harmful Gases

HU Li-jun, REN Xiang-hong, DONG Chao

(The Second Artillery Engineering University, Xi′an 710025, China)

Abstract: The status and role of an infrared source in gas concentration detection are studied. The

structural principles of three different kinds of infrared sources are presented. Their advantages and

disadvantages are compared with each other and their applications are overviewed. Then, the performance

requirements of infrared sources for gas detection are analyzed in detail. The notes for source selection

are given. Finally, the development trend of infrared sources are elucidated according to the development

demands for harmful gas detection.
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(0.78 ∼ 1.4 µm) �!�� (1.4 ∼ 3 µm) 
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����(	 3.3 µm �CH3O 	 3.5 µm �NO2

	 3.5 µm �NH3 	 3 µm �CO 	 4.6 µm 
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Y 1 Z[\]STM^_`a

, - :;** . + % +

,+<=> -?.,+-/ ,&;?.0'./?-/1?@
A0

1('.B/�1(0.2)

/13C .?2,+-/ ,&;?�/0./ .0'.B/�*3+,

-12> -?.,+-/ ,&;?1(.2?�/0./?
4-345

-/0��45/6780��/
56731

��/0,
!�6�9	 2200 K �60

��2)� 2 µm 
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������
D1 [7] ��59 PerkinElmer

:7��
 IRL715 $��/0,�	����

E����7;�<�!��'=�<=%�6

>
��,(������(� 3 ∼ 5 µm F


����
�?7>9������ CO2 
�

��G 	 200 ppm 


���
��#�#1� 2 ∼ 20 µm ���


��8	?���
�	��!��
��

����#�#1"�
! 1500 K 2@��	

� 2 ∼ 40 µm ���
�
�� �� 	 0.85


8�9�
#�#1!���)!��!�6

�8�,(�8�	�'��$%������

�!6A78



$%,��3�4�5�9�::9:B

�;;7��
C6�;<	0
��	60

���2<� 2 µm @�
� 1100 K 2@��
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2.1.2 MEMS QRST

MEMS �����?E�#�	�BJ
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� ������!��'=�
=%���

�
"���� 8��
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1) 
������3���
 180◦ �
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��>��
>� % [8] 
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?@ [1] >� TracePro 
 Zemax �#?

��8�@3��K
�A3�FAC��C
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�>D' 180◦ HB!

15◦ 2@��8#�
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C 1 MEMS ,+-/LEDC

59 INTEX :7��
 INTX �" MEMS

������EF 1 ∼ 20 µm ���	��D�

F����M� 100 Hz ��� �� 90%�)!

��
G&8�E&NG���FHOGB
<

6����*&��!����I�#!#$	

HI
��
HJK�C [9] �I#����



�Æ
 MEMS�����	����	 2 ∼ 14

µm ����J	 28 ms �I)�J	 16 ms 
�

��� 10 Hz 2@�
A��DJ���
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=$��*&����
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'�G
 CO2 
 SO2 �����������

��PQ! 20×10−6 
 50×10−6 
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!�#,� 0.8 ∼ 1.1 µm ��!�$�����

��6A����������R��� [11] �

",� 1.01 µm �1.13 µm �1.37 µm �3.94 µm 


4.02 µm���!�$�����,� 0.82 µm�

1.14 µm �1.85 µm 
 4.05 µm ���!�$��
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 6�	 480 ∼ 520 S��	�����'

2 µm LK! 15 µm ��!	��9	 4 µm 
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2.3.1 bcdSe
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Y 2 Z[\]QRSTMfgh

, - . + % +

1�O-H @A0�OV-I�?-P>I5 -I2)�PWQMQR>

-SO-H -/1�?1NJ/�O-@A0�QR
TO45

@A0/�-SSP01ÆQR-O-HRX�
YKZ-I1

IBSTO-H SCLJ/?SC345?OVTJ/ @A/�UUUSMB@V�V45QR7N/
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$8 [12] �*�#���7
�#�����+

�W�O (HF) ��� (2.6 ∼ 3.3 µm) �W�D

(DF) ��� (3.5 ∼ 4.2 µm) �E�O (HBr) ��

� (4.0 ∼ 4.7 µm) 
�B�# (CO) ��� (4.9 ∼
5.8 µm) � [13] 
	!�PT����FU���

���
!������	!	��	 3 ∼ 30

µm ������!
 CH4 �CO �[B�;
V

Q���8RS���
8�����7�X

V���&�W[�=�<6�5+��X��

��!Y� [14] 
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�	�""^$=��� Y�����&�
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�$%
�W
���6 ���
_

Y$'
Z��[`\�C [15] _�#��=$

�"$!����a���a��3����

��� 3.05 ∼ 4.009 µm�
"(EZ�Æ
X[

�C [16] >�M����\�$
\I�" �

�_�#���� CO2 ��
"������

���	!	��	 1.584 µm ������
	

1.564 ∼ 1.604 µm�'�< �� 2 W��!��

'=�< �
�7%�,(
[bY�C [18]

E�!	��	 975 nm 
`4����ac8

\IW�;\+b�"��I#����]6

I!��!	��	 2.79 µm �F�'�< 	

C 2 -SO-HLd]^eC

9.2 W �����<$ M2 <1.2 
NZ!���
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2.3.3 jklmdSe

�$����������4($(Jf

[
_$]J`c�����N$G�-
g

$N�`4��� [19] 
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A�� 3.5 ∼
24 µm 
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�Kab [20] �E

\�]�(��_�73���H`
��^

a
8������ &$XV�
A�]6I

bh!�
�$�����(�A�c���

��7��$8�����
$% [21] 
9��

)73
_Y��$'
Z��_d Neuchatel

�#
 Faist =�_�#����	 7.96 ∼ 8.84

µm ���]6Ibh!��!�"�Æ

�

60< Q 20 mW
�$����� [22] 
59

ed�#
 Razeghi =�_�#����	 4.9

µm �F8'�< 	 5.1 W ���]6I!�


;Uc – K`�$��� [23] 
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