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Abstract: Due to the increasingly serious environmental pollution, it is necessary to trace the pollutants. The
tracer Rhodamine B is an effective way to trace the source of pollutants. However, in the in-situ pollutant tracking
and detection using Rhodamine B fluorescence sensor, the measurement results will be affected by environmental
factors such as temperature and turbidity. Therefore, it is important that the accuracy of the in-situ detection of
Rhodamine B is improved by compensating and correcting the two main environmental factors, temperature and
turbidity. Fluorescence spectra of Rhodamine B with different concentrations were detected by fluorescence
spectrophotometer, and partial least squares (PLS) method was used to analyze the spectral data and establish the
standard curve. The fluorescence spectra of Rhodamine B were measured and analyzed in the range of
temperature from 10 °C to 60 °C and turbidity from 0 NTU to 55 NTU. The results showed that the fluorescence
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intensity of Rhodamine B was negatively correlated with temperature and positively correlated with turbidity.

Since the rate of change of Rhodamine B concentration difference has a good linear relationship with temperature

and turbidity, the rate of change of Rhodamine B concentration difference is used for compensation correction in

different environments. After temperature and turbidity compensation correction, the relative errors of

concentration detection results were less than 0.48% and 0.34%, respectively, which improved the detection

accuracy of Rhodamine B in different environments. What ’s more, under the influence of temperature and

turbidity, the detection results were analyzed, by doing so, a model of common compensation correction was

established. It provides a correction method to suppress the interference of temperature and turbidity in-situ

detection of Rhodamine B.
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Tab.1 Different smoothing parameters

Smooth window ~ R%. ~ RMSEC/ug'L' R,  RMSEP/ug-L"
5 09998 10528 09990  1.3440
10 0.9998 1.2460 0.9989 1.1147
20 0.9998 1.1098 0.9989 1.0838
30 0.9997 29757 0.9989 3.4249
40 0.9998 14.5986 0.9989 14.4773

SR AR, LR B T OKAE R AR i 2
AR, RN AR FIMREE 2 PHI B /KIS W1 2 i
FE AT ARG 22080, DA & 6T A T A .t Ab,
S 3 B R N 14 SR TSR T T LA 8 A R % i
B, B S B S0 S T 4 LR D AE 560~
620 nm [ GIEL P o

2 SHEWR

2.1 FfABRAXRIEREREZNET

WS T pg L A 10pg L™ (9 1~10 pg-L™
F110~100 pg-L™" B FH B bRuEl & S ais e 1
i, AR OGS s, ST bR 4 . D bR o
2R ST R H T Ve (R o A e T R Ak, S
H S T 5 3 i ST b o il 2R E AT, o,
RT3 AT AN [R5 R S 98 B R Ve B A A it UL 1
JLAFENR, LA 577 nm ZEGIEA Ry ot K, 3 7E
DR M9, 11, £13, £15, £17 nm 3£ 5 4 KA
e Y LT JrR g 1 AR A3 43 #T

20220243-3



ISk A2

% 12 47

www.irla.cn % 51 %

TEAS 1 C R BT T, — TPk A 75 1 H g
S AR 5 [ AR 2 (RIS AT, it — 2P
TG B, B T R 1, W9 R FH A fee /> 3 ik
BEATERA AT A RN R 2 R

HI 2% 2 AT, AR A 2 A e AR 4 Y e &R
BERE] T 0.99 VLB, BT ARIRZER/NT 1.4, FI
W BE TG I (E 5 B 2 s T AR AR 43, PLS AR
T3 LY RERS LB s 10 SO A R [l 9 12 22, S B
PR SRR B AR e e i N . AL R, g
(B3 B2 L T AT S A AR s 5, AR A B R EE Ty
B, PRk, A T AR 8 SR U R iR 8 v A S
FHU] B bR IER R 2O HE N4, a2 s .

800

700
600
500
400 |
300
200

Fluorescence intensity/arb. units

100

560 570 580 590 600 610 620
Wavelength/nm

1 553 nm R % FHI B ARUEWR I & PO
Fig.1 Emission fluorescence spectra of Rhodamine B standard solution
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Tab.2 Results of establishing standard curves by partial least squares

Peak area integration method (Relative central wavelength width)

Evaluation index

Peak intensity method

+9 nm +11 nm +13 nm +15 nm +17 nm
2
ke 0.9997 0.9990 0.9990 0.9993 0.9994 0.9994
RMSEC/ug-L™" 0.5601 1.0730 1.1098 0.9402 0.8710 0.8746
2
Rp 0.9988 0.9977 0.9984 0.9988 0.9990 0.999 1
RMSEP/ug-L™! 0.9782 1.3658 1.1607 1.0136 0.9184 0.8708
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Fig.3 The fluorescence intensity of (a) 5 ug-L™' and (b) 50 pgL™

Rhodamine B solution varied with temperature
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Tab.3 Effects of temperature on low concentration and high concentration models and compensation results

Model prediction Relative error before

Rate of change of concentration

Corrected concentration Relative error after

Tempoerature/ value/pg- L™ correction difference value/pg-L™! correction

¢ Low High Low High Low High Low High Low High
10 5.22 49.43 4.40% 1.14% 0.04 —-0.01 5.01 50.03 0.20% 0.06%
15 4.96 46.99 0.80% 6.02% —-0.01 —-0.06 5.01 50.01 0.20% 0.02%
20 4.70 44.55 6.00% 10.90% —0.06 —-0.11 5.01 50.00 0.20% 0
25 4.44 42.11 11.20% 15.78% -0.11 -0.16 5.01 49.98 0.20% 0.04%
30 4.18 39.67 16.40% 20.66% -0.16 -0.21 5.01 49.96 0.20% 0.08%
35 3.93 37.23 21.40% 25.54% -0.21 -0.26 5.00 49.94 0 0.12%
40 3.67 34.79 26.60% 30.42% -0.27 -0.30 5.00 49.91 0 0.18%
45 341 32.35 31.80% 35.30% -0.32 —0.35 5.00 49.88 0 0.24%
50 3.15 29.91 37.00% 40.18% -0.37 —0.40 5.00 49.85 0 0.30%
55 2.89 27.47 42.20% 45.06% —0.42 —0.45 5.00 49.81 0 0.38%
60 2.64 25.03 47.20% 49.94% -0.47 -0.50 5.00 49.76 0 0.48%
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Tab.4 Validation of the compensation model

Original

Measure the

Concentration value

. Temperature/ Turbidity/ Rate of model . Relative error . Relative error
concentration/ A concentration value/ after compensation .
o C NTU change o of measurement . e after compensation
png'L png'L correction/pg-L
38.00 40 48 —0.14% 35.02 7.84% 40.72 7.16%
45.00 25 36 —0.02% 42.25 6.11% 43.11 4.20%
56.00 30 42 —0.05% 50.78 9.32% 53.45 4.55%
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