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Plastic optical fiber evanescent wave sensor for accurate measurement of microalgae biomass
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Abstract : A plastic optical fiber sensor with double U-shaped probes (i.e. the sensor and reference probes) was
created to accurately measure microalgae biomass. Firstly, two D-shaped fibers were created by a grinding method.
The D-shaped fibers were subjected to numerous rounds of heating-cooling treatment to obtain U-shaped ones. One of * XIi¥

the prepared U-shaped fibers was employed as the sensing probe and to sense the algal cells and changes in the b BHEER
liquid-phase (concentration and composition), and the other prepared U-shaped fiber coated with a hydrophilic mixed
cellulose ester membrane was used as the reference probe to separate the liquids from the cells and to measure the } [5ER

liquid concentration and composition. Furthermore, the plastic optical fiber sensor with double U-shaped probes was
implemented based on the sensing probe and the reference probe. A theoretical model was established to examine the
performance parameters of the probes and the response properties of the sensor for the microalgae biomass. The
measuring results show that the output signal of the prepared sensor is a function of the biomass and is not affected
by changes in the liquid-phase composition or concentration.The developed sensor can accurately measure the low and
high level biomasses. When the biomass of the chlorella pyrenoidosa in the range of 0-598.998 mg/L (the absorbance
at OD680 nm in the range of 0-2.986), the maximum relative error between the fitted curve and the experiment
results is 2.46%, and the relative error mean is 1.28%.

Key words : plastic optical fiber optical fiber sensor evanescent wave sensor double probe microalgae
biomass

IR EHA: 2015-06-16

» EBRENE

RESHS: TN253

ESRN:ERBARFESHFNINE (No.51406020)

{EEEN: fEFA(1981-), 58, BR=MA, L, B M4, 20065, 2010FFERIETAZDBIERES L. L4, 20134
FERKZFKEGE LN, TENBNAER. FTEDTRL. HEYRSRESTERING. E-mail:zhongnianbing@163.com

SIA$X:

XU, ShEET, BRBE, BRI RN BRI BRIEBRC ARG REE[]]. FEEIIE, 2015, 23(102): 151-158. LIU Yang, ZHONG Nian-bing, CHEN Ming, QIU
Si-wei. Plastic optical fiber evanescent wave sensor for accurate measurement of microalgae biomass. Editorial Office of Optics and Precision Engineering,
2015, 23(10z): 151-158.

HEER:
http://www.eope.net/CN/10.3788/0PE.20152313.0150 54 http://www.eope.net/CN/Y2015/V23/110z/151

)54 6348707

-

http://lwww.eope.net/CN/abstract/abstract16052.shtml

7



