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Abstract: In an orthogonal experiment designed, different heat treatment technics were used to treat

the bismuth oxide powder. Then, the average normal emissivity of the samples in the 8µm ∼ 14µm

waveband were measured and the optimized heat treatment process was obtained. The analysis of the

influence factors showed that temperature was the main factor that had influence on the emissivity of

the sample in the heat treatment process. The variation mechanism of infrared emissivity was analyzed

by means of XRD, SEM and EDS. The analysis result showed that the lattice distortion of crystal was

the main factor resulting in emissivity variation and the change of surface composition caused by surface

gas adsorption had certain influence on emissivity too.
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(	) (	 /min) .m (h) �4Kp 1 1 (500) 1 (&|) 1 (10) 1 (1) 1 (G4)Kp 2 2 (550) 2 (8|) 2 (2) 2 (2) 2 (&4)Kp 3 3 (600) 3 (3)Kp 4 4 (650) 4 (4)Kp 5 5 (700)Kp 6 6 (750)

2.2 Eb?rOKdC℄VA_3_ BRUKER D8 Advanced . X !�=!Kwf�1��n2<�'���3_ X!�fsKwBm�1A����3_;2 Quanta

200 �Yj(�|ÆwBm'Wa0S�1'��_�8GDx*sK6=BmaDx�?*s*��Dx�?*s�Dx|!M6=3_� o�5dE�59�Z9�a IR–2 .I,v|!M6<K�6<Bmt 8µm ∼ 14µm ,va~$o�|!M (ε
8−14

) �6=�t~ 15 �
∼ 25 ��%{,t~ 20% ∼ 50% ��|!M6<K3_�!M~a6=m5�bk33_�pAf�!n6nW6�'Wa~$|!M��zgUFW6�'WtnDx,va�?M σ � �V{U�nL��f�?MtH��hu|!M��b σ = ε �Qz6F�6�ftDx,vda~$|!M�
3 O=!{^
3.1 KdC℄VA_3_�z$g9�	J5#Ow Bi2O3 |!Ma\!� 8µm ∼ 14µm,vda|!M6=�1�' 2 Z5�v 2 ��{Æ�~v0? �u |
 *� �� x� }"N5: A B TN C .m D �4 E

1 1 1 1 1 2 0.720
2 1 2 1 2 1 0.715
3 1 2 2 3 2 ——
4 1 1 2 4 1 0.703
5 2 2 2 1 1 0.704
6 2 1 2 2 2 0.690
7 2 1 1 3 1 0.705
8 2 2 1 4 2 ——
9 3 1 1 1 1 0.714
10 3 2 1 2 2 ——
11 3 2 2 3 1 0.715
12 3 1 2 4 2 0.724
13 4 2 2 1 2 ——
14 4 1 2 2 1 0.718
15 4 1 1 3 2 0.721
16 4 2 1 4 1 0.728
17 5 1 1 1 1 0.780
18 5 2 1 2 2 ——
19 5 2 2 3 1 0.779
20 5 1 2 4 2 0.774
21 6 2 2 1 2 ——
22 6 1 2 2 1 0.778
23 6 1 1 3 2 0.779
24 6 2 1 4 1 0.775
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A B C D E
K1 2.137 5.698 4.302 2.137 5.702
K2 2.103 2.862 4.258 2.127 2.858

K3 2.153 2.141 ,= =
K4 2.167 2.155 13.006
K5
K6
k1 0.713 0.712 0.717 0.712 0.712
k2 0.701 0.717 0.709 0.709 0.715
k3 0.718 0.714
k4 0.722 0.718
k5
k6
R 0.0213 0.0042 0.0073 0.0093 0.0017' 3 �aH�L�3�z�~J5�u�

K5 � K6 � k5 � k6 �H�7U~t�t~ 700�� 750 �-�^��A)�"49℄F2f`_^$Bm�ZMu K5 �K6 � k5 � k6 aH����Q' 3 �#�F����UQa/9Jo.?w.��`_H�aJa	J5#O
A2B1C2D2E1����#OJ5Fa�J9t 8µm

∼ 14µm ,vda|!M~ 0.69 0f�R ~�UQ℄;��℄;aT(�Z?UQ#J-/>�%a#J�t�ZMUQa℄;rT��7�UQw�%a\!rT�[�r�D�Q' 3 �#��℄;aT(~Æ A > D > C > B > E �UO�ta\!/T�uP~��-l�|�.7)�SM<{	�z3��3a\!/(�
3.2 XRD YODhq 1 <q 2 �(7��3	J5<�3 550�	J5Fa�J9Bma XRD q�k3q 1<q 2aw!�#M|�;=B�MX+
�~��Z�3 550�	J5Fa=B�dX+
�a�'�q 1 �a=!�{+�d�<�J�	[f9�{(�
9StHnCta
�Z#�z�3 550 �	J5F�9�xT�
�Z#p(�UO℄�?|!Ma#J�Ox�bq 1 #M�F� �J53a=B

�Ldu[y�
f�'��d[�a Bi2O2CO3a�=!� (2θ=30)��7U~ Bi2O3 t%{�Qh CO2< H2O|'�Z�'A Bi2O2CO3
[10] �y�.�aR?�1=B
f�'.�H�u�St'0�8
\a Bi2O3 
._ Bi2O2CO3���[U#fQWw|!Ma#J�

r 1 �K64b>C

r 2 4 550 	
K6Gb>C
3.3 SEM Dhq 3 <q 4 �(7��3	J5<�3 550�	J5Fa�J9Bma SEM q�bq 3 #�F��J53aBm9tT(.��f�9'W.o��ZMd{Ta!'W[<{�a'Wf�bq 4 #M�F��3 550�	J5FaBmJg���t~v�O~v��9�Hz�#0�9��2Jp��9�?�T��0$y~yWf [11] �k3!{ SEM q#���3 550�	J5aBm (q 3) a'W!j*�o��d-wa>x0�!'W[we�UO"nQ1Bma
�Z#<��jtp(�
3.4 EDS Dh
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r 3 �K64bCn (10000×)

r 4 4 550 	
K6GbCn (5000×)v 4 	�}x�y�lR Wt (%) At (%)

CK 08.94 43.10

OK 09.48 34.31

BiL 81.58 22.60�� )� ZAFv 5 �} 550 ��x�y�lR Wt (%) At (%)

CK 04.44 39.90

OK 01.73 11.66

BiL 93.83 48.44�� )� ZAFq 5 <q 6 �(7��3	J5<�3 550�	J5Fa�J9Bma EDS q�b EDS qM_' 4<' 5#���J53aBm�a^��kQ7<[�!�3 550 �	J5FaBm��[j	_ 300 ��	- � Bi2O3 BmbM

�#AD+���7bgBmaE/
J�z
Bi2O2CO3 wt 580��	�� [10] �tw�3C��t 459�J0f-8
\a β−Bi2O3 !#~
α−Bi2O3

[10] �
.�$g
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r 5 �K64bCn

r 6 4 550 	
K6bCn
3.5 FTIR Kdi`HYDhq 7 <q 8 �(7��3	J5<�3 550�	J5Fa�J9Bma FTIRDx�?*sq�bq#��Bi2O3 a�?�a��V Jg
8µm ∼ 14µm ,v (b 714 ∼ 1250cm−1) ��3	
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Cedip Ey�o&M(>b�V� 660M �8I���4/eK;i<ypXC�`7znsG^BkI��x/bEy #Y�\N��\4$2.����e 640×512 #Rb #Yb$2lNu 1Hz ∼ 100Hz

�}e$D5'��\N)C��M\4$2.�v\�.m$N 1µs by=m���Æ#uJ"eG� #Y��L^�
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