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Measurement of ultraviolet and infrared composite extinction

performance of biological materials
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Abstract: Aiming at current conditions and shortages of laboratory dynamic experiment of extinction
materials, test device and method, which was used to test composite extinction performance of biological
materials in ultraviolet and infrared band, was presented based on single optical path. The device mentioned
above was designed and made, transmittance of ultraviolet and infrared band, and mass concentration of
self-made biological materials smoke in the smoke box were respectively 29.597%, 14.514%, and 0.389 g/m".
Average mass extinction coefficient of biological material in ultraviolet and infrared band were respectively
0.794 75 m¥g, 1.241 59 m¥g based on data processing system. Experimental result shows that the designed
device is used to test composite extinction performance of biological materials in ultraviolet and infrared
band based on single optical path successfully, and enriches test methods of multiband extinction
performance of biological materials further.
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Fig.2 Transmittance of Fungi LZ0926 spores
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Fig.3 Mass extinction coefficient of Fungi LZ0926 spores

HLP LZ0926 fil 7540 520 50 if i R B AT
WHITG T B350 20 MR o AR S8 Ui | Bt
BF B3, A= P b R AR e v 5 o o [ 32 i ) | 4%
A0 5 LT AN B 5 i AR A BN | 28 A iF i R
JE LALLM E i K AN S LT A il B R T 6 R R
BB, AN B BT T O R BT R R, 3%
AR R SR AN LT AN 2T G I e R ) S TR
PIrRL ) JBT  Tk BER A 50405 21 AN B 138 2x i
i, I BRI R R G R T S A W R
Hb LLAMN I B T O R BT, S ARk ARk R
152G B P E R I RAL T 1w
4 & it

=A
H1 58 ML AN G T G I e e m]
HH LZ0926 1§75 585k L0 BV R DG &
oy 0.794 75 1.241 59 m*/g ., Kt 2 W1 A il i 5

03210034



9Nk TAE

www.irla.cn

5 3 M

% AT %

B LZ0926 116 441 21 4k B3 HoA — e T O
A&y, UL Ak B i et RIS AL T WL TEHL
4B AR, it W98 & BLE H 120926 7>k &
)T AR 5 A A BT A AR R
AT A A AR A B TCHE X PR
FCUT A TR A R A, EL A B 0 oL i e, B
T ORI 0 52 AT M I e B R A A R 2
B E A H SRR 1 B, R A I LA R Y
22 11k B F s D R I T B, TR R
AR R 2 0 B e PERE M ik B W B
X,

SE .

[1] Ross K F A, Eve Billing. The water and solid content of
living bacterial spores and vegetative cells as indicated by
refractive index measurement [J]. J Gen Microbiol, 1997,
16: 418-425.

[2] Gurton K P, Ligon D A, Kvavilashvili R. Measured infrared
spectral extinction for aerosolized bacillus subtilis var. niger
endospores from 3 to 13 wm [J]. Appl Opt, 2001, 40(15):
4443-4448.

[3]  Wang Peng, Liu Hongxia, Zhao Yizheng, et al. Electromagnetic
attenuation characteristics of microbial materials in the
infrared band[J]. Applied Spectroscopy, 2016, 70(9): 1456—
1463.

[4]  Sun Dujuan, Hu Yihua, Gu Youlin, et al. Determination and
model construction of microbes’ complex refractive index in
far infrared band[J]. Acta Phys Sin, 2013, 62(9): 094218.
(in Chinese)

[5] Li Le, Hu Yihua, Gu Youlin, et al. Infrared extinction
performance of Aspergillus niger spores [J]. Infrared and
Laser Engineering, 2014, 43(7): 2175-2179. (in Chinese)

[6] Li Le, Hu Yihua, Gu Youlin, et al. Measurement and
analysis on complex refraction indices of pear pollen in
infrared band [J]. Spectroscopy and Spectral Analysis, 2015,
35(1): 89-92. (in Chinese)

[7] Gu Youlin, Wang Cheng, Yang Li, et al. Infrared extinction
before and after aspergillus niger spores inactivation [J].

Infrared and Laser Engineering, 2015, 44.(1): 36—41. (in

(8]

(91

[10]

[11]

[12]

[13]

[14]

[15]

[16]

(171

(18]

[19]

0321003-5

Chinese)

Zhao Xinying, Hu Yihua, Gu Youlin, et al. Transmittance of
laser in the microorganism aggregated particle swarm [J].
Acta Optica Sinica, 2015, 35(6): 0616001. (in Chinese)
Zhao Xinying, Hu Yihua, Gu Youlin, et al. The infrared
spectral transmittance of aspergillus niger spore aggregated
particle swarm[C]//SPIE, 2015, 9678: 967817.

Li Le, Hu Yihua, Gu Youlin, et al. Measurement and
analysis on optical characteristics of aspergillus oryzae spores
in infrared band[C]//SPIE, 2015, 9677: 96772H.

Li Le, Hu Yihua, Wang Xiao, et al. Diffusion characteristics
of biological extinction material [J]. Infrared and Laser
Engineering, 2017, 46(6): 0621001. (in Chinese)

Li Le, Hu Yihua, Gu Youlin, et al. Infrared extinction
performance of biological materials [J]. Spectroscopy and
Spectral Analysis, 2017, 37(11): 3430—3434. (in Chinese)
Lan Tiange, Xiong Wei, Fang Yonghua, et al. Study on
passive dection of biological aerosol with Fourier-Transform
Infrared spectctrosccopic technique [J]. Acta Optica Sinica,
2010, 30(6): 1656—1661. (in Chinese)

Zou Bingfang, Zhang Yinchao. Multi-wavelength fluorescence
lidar detection of bioaerosols [J]. Infrared and Laser
Engineering, 2006, 35(S3): 262—-267. (in Chinese)
Tuminello P S, Arakawa E T, Khare B N, et al. Optical
properties of bacillus subtilis spores from 0.2 -2.5 pm [J].
Appl Opt, 1957, 36(3): 2818-2824.

Feng Mingchun, Xu Liang, Gao Minguang, et al. Optical
properties research of Bacillus subtilis subtilis spores by
Fourier transform infrared spectroscopy [J]. Spectroscopy and
Spectral Analysis, 2012, 32(12): 3193-3196. (in Chinese)
Raine K W, Penfold A B. An instrument for measuring the
thermal coefficient of refractive index in the infrared [J]. J
Phys E: Sci Instrum, 1985, 18: 593-597.

Kutsay O M, Gontar A G, Novikov N V, et al. Diamond-
like carbon films in multilayered interference coatings for IR
optical elements [J]. Diamond and Related Materials, 2001,
10: 1846-1849.

Chen Lixue. A testing method of the transmissivity of
complex IR system[J]. Applied Optics, 1999, 20(4): 19-22.

(in Chinese)



