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Optical fiber attenuated total reflection sensor for
on-line measurement of biomass concentration

ZHAO Ming-fu, ZHONG Nian-bing, LUO Bin-bin, HU Xin-yu, ZHONG Lian-chao
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Chongqing University of Technology, Chongging 400050, China)

Abstract: With the aim to measure the biomass concentration in the biodegradation of organic waste
gas for a trickling biofilter, an optical fiber Attenuated Total Reflection(ATR) sensor for measuring
the biomass concentration was designed and the composition principle, structural parameters, optical
path analysis and the theoretical explanation of the sensor were also discussed. A new method to meas-
ure the biomass concentration was proposed based on the principles that the evanescent wave is scat-
tered and absorbed by the bacterial suspension when the beams enter into the interface between the
optically denser medium-Si crystal and the optically less dense-bacterial suspension, and the receiving
bacterial power of the light is changed by the bacterial suspension. Under a temperature of 25C, the
biomass concentration was measured by a visible light source. Experimental results indicate that the
mean relative error by proposed method is 2. 217%, which can satisfy the on-line measurement re-
quirements of the biomass concentration. The design principle and method of the sensor is significance

and can be used in reagent preparation, alcohol production, biochemistry, etc.
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Fig. 1 Framework of sensor principle
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Fig. 2 Horizontal structure of Si crystal
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Fig. 3 ATR figure of light in Si Crystal
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Fig. 4 Optical path in the first extremal
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Fig. 5 Optical path in the second extremal
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Fig. 6 Evanescent wave images
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Fig. 7 Principle diagram of fiber ATR sensor for bio-

mass concentration
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Tab.1 Volumes and relative concentrations of bacteria liquids
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Fig. 9 Attenuation voltages vs biomass concentration
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