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Design and application of fluorescence concentration measurement system in

large area water based on LIF

WAN Haoping"?
(1. Institute of Disaster Prevention, Mitigation and Water Engineering Safety, Jiangxi Academy of Water Science and
Engineering, Jiangxi 330029, China; 2. Jiangxi Provincial Technology Innovation Center for Ecological Water

Engineering in Poyang Lake Basin, Jiangxi 330029, China)
Abstract: Aiming at the research of pollutant diffusion prediction in the field of water environment, it is
difficult to achieve the real-time measurement of concentration field in large area of water. A multi-channel
fluorescence concentration measurement system was designed, and the system hierarchy architecture of sensor,
acquisition device and upper computer was proposed. A photoelectric concentration measurement sensor based
on the principle of laser induced fluorescence (LIF) was developed, the LED excitation light source modulated
by the frequency was adopted by transmitting part, and the filter set and photocell were adopted by receiving
part. The isolation reflective cover with a bamboo hat structure style and the signal processing circuit were
innovatively designed, which could extract weak fluorescent electrical signals from water bodies and avoid the
influence of natural light sources and interfering light sources on electrical signals. After laboratory tests, the

measurement range of fluorescence substance concentration in the system is 0.001 mg/L to 0.040 mg/L, the
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resolution is 0.001 mg/L, and the measurement error is not exceeding 5%, which verifies the system running

stably and reliably for a long time. The system has been applied in the project referring to the research on

environmental pollution prediction of nuclear power plants, which lays a foundation for the correctness and

reliability of the experimental results in physical model test of environmental pollution in nuclear power plant,

and has good promotion and application values.

Key words: large area water; concentration field; measurement system; sensor; collection device; signal

processing
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Fig. 1 Hardware topology diagram of concentration measurement system
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Fig. 2 Physical images of collection devices and sensors
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Fig.3 Structure diagram of photoelectric sensor
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Fig. 4 Structure diagram of isolation reflector



. 286 - o]

% a6 2 )

S 58 1) 22 28 V7 B4 5 ) B0 S A% S AR 19 Uk
JE-HUR " M R R IE R B &, a, 75 AN S IR ET
[ € AECEFAT b, AR A2 S e A E (AR
i V' B IS B K RIS T A — E
B, A Ak 5 f R i, A5 U SO B A2 g i) A AR AR
B, FEULREG AR R Rk, o REBUE .

Ot A% SR I i JEUFR AN 5] 5 7R, LED i)t
HL IR S HR PO B O 488 nm (D', T kG
JCET B AR, SR 5 A DO R R N K ™
A B R I EOE A O3 L K 0 520 nm) , 96
Je L FMOCET 1L fi U806 4L, DB FR s 2RO IR
Lo PG 19 61 il 28 5% it ol P L, 55
Tk G P b i Y RSEALL R R AR e A o AR B A

e IS 't rit Y FE AR ) DIk s, 5 BN Y
JEL s PR AR/, 8 0 AR B4 A P UL AR S HE AT
KIGFUEIE . (R 5 A B % B A STRAOL R Ib
it BB AR 5, & UV e dle | SEWBOKR L U
U el A AR RO . B ROOR S A Ak B
el 2R LA E . SR . RO AR 5 Ab B

Gy 100 nF

IR
YSS ERT

EReg S EN S

il

J

s

EHETN
B tmfemENEREE

Fig. 5 Measurement principle diagram of photoelectric

sensor
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Table 1 Characteristic parameters of sensors

eIt k a R
¥ 48.515 0.1758 1.000 0
2! 37.756 0.6201 1.000 0
3 40.525 0.6958 0.9997
4" 55.759 0.5330 0.9998
5" 58.078 0.5914 0.9992
6" 47.418 0.9270 0.9998
7* 29.706 0.5120 0.9994
8 33.303 0.6564 0.9999
9 24.811 0.1006 0.9995
10” 33.301 0.5429 0.9983
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Fig. 10 Simple experimental setup
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Table 2 Concentration determination results

s AR AR BE/(mg/L)

i

0.010 0.015 0.020 0.025 0.030 0.035 0.040

1" 0.0104 0.0152 0.0209 0.0247 0.0313 0.0358 0.0412
2" 0.0105 0.0157 0.0203 0.0267 0.0313 0.0359 0.0419
3" 0.0105 0.0154 0.0209 0.0269 0.0311 0.0367 0.0409
4 0.0107 0.0153 0.0205 0.0257 0.0314 0.0361 0.0407
5" 0.0106 0.0152 0.0206 0.0255 0.0315 0.0366 0.0418
6" 0.0105 0.0157 0.0204 0.0258 0.0313 0.0369 0.0426
7 0.0103 0.0155 0.0205 0.0258 0.0295 0.0354 0.0429
8" 0.0098 0.0155 0.0208 0.0258 0.0313 0.0353 0.0435
9" 0.0109 0.0152 0.0207 0.0248 0.0297 0.0364 0.0406

10" 0.0097 0.0158 0.0206 0.0259 0.0308 0.0357 0.0396
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Table 3 Sensor characteristic parameters in variable water

fEIRAR S k a R
1 48.310 0.1939 1.000 0
2* 37.598 0.6236 0.9999
3" 40.821 0.6743 0.9997
4* 56.013 0.5436 0.9997
5" 57.864 0.5862 0.9993
6" 47.702 0.765 0 0.9998
7" 29.786 0.5014 0.9994
8" 33.464 0.648 0 0.9998
9* 24.886 0.1084 0.9996
10* 33.186 0.5486 0.9986
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Fig. 11 Sensors layout and effect diagram of concentration

field
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