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Abstract [ Objective] This paper takes the wastewater discharged by comprehensive industries, mainly electroplating, in certain A
and B industrial parks as the research object, aiming to realize efficient early warning and rapid traceability of pollutants through
scientific method. [ Methods] The paper adopted a combination of laboratory testing and instrument comparison to determine the early
warning thresholds of hydrological and biological comprehensive toxicity in industrial park wastewater and establish a fingerprint

database. Among them, the fingerprint detection module realized the traceability of pollutants based on three-dimensional fluorescence
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spectroscopy technology and fluorescence hydrological comparison technology, and the toxicity detection module analyzes the toxicity of
water samples based on biological toxicity effects. [ Results]  The bhiological toxicity module could realize timely early warning and
obtain suspected characteristic pollutants, toxicity intensity and early warning level, and there was a positive correlation between the
concentration of toxicants in water and the attenuation of luminescence. This law provides an important basis for toxicity detection.
[ Conclusion] The water quality fingerprint early warning and traceability function can efficiently and accurately realize pollutant
early warning and trace suspected pollution sources. The early warning threshold needs to be tested according to the actual application
scenarios to calculate the upper and lower limits of early warning. It is also found that when the water acidity increases or the heavy
metal concentration increases, the position of the fingerprint peak changes, moves to the short wavelength, and the fluorescence
intensity attenuates. When the alkalinity increases, the fluorescence wavelength position remains unchanged but the fluorescence
intensity increases. Different heavy metals and their concentrations have different effects on the fluorescence wavelength position and

intensity changes. These studies can provide a key reference for in-depth understanding of water pollution characteristics and optimizing

pollutant traceability and toxicity early warning mechanisms.
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Fig.3  Operation Scheme of Online Monitoring Instrument
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Tab. 1

Upper and Lower Limits of Warning Values in Industrial Parks

A TV IX (64 A Hp1)

B Tk IX (26 4BAfL)

SiH YIE A REE P A, TRIE Y A, TREE PGUE B, TR Yl B, 9

(Apx/Agy = (Apx/Agn = (Apx/Apy = (Apx/Agy = (Apx/Agn =

280 nm/340 nm) 230 nm/340 nm) 340 nm/430 nm) 310 nm/380 nm) 380 nm/445 nm)
FH{E 1 658.0 219.3 694.7 1759.7 683. 8
f/MAE 377.1 72.6 92.9 914.7 427.3
RRME 3099.2 473.6 1294. 1 2 500. 3 883.7
bR 644.5 85.1 304.3 316.0 100. 7
T -4 4145. 1 548.2 1736.8 4399.2 1.709.5
T N2k 165. 8 21.9 69.5 176.0 68. 4

1 1 AT JE A AP X 64 A LSS
T RBHE AT R A R i X AT 3 AT,

DEICIE A, LB N A /Ay =280 nm/340 nm , D¢
A, BB R Ay /Ay =230 nm/340 nm, 5% G0E A,
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Fig.4 Fingerprint Spectrum of Water Quality in Industrial Park A
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R2 kb X A5 KR
Tab.2 Source Analysis of Complex Sewage in Industrial Park

Tl b X WiH 2022-11-13 2022-11-14 2022-11-15 2022-11-16

A TolkIX (64 DEf) DI A BRIE (A gy /A gy =280 nm/340 nm) 947.1 407.5 625. 8 661. 1

P Ay BRBE (A /A gy =230 nm/340 nm) 110.7 11.8 68.0 91.5

FENEWE Ay BRIE (A gy /A gy =340 nm/430 nm) 373.4 282.6 271.5 284.9

BEALR I Hp g 4 T ENie

AL 99% 75% 80% 77%

B TlkIX (26 M Epf)  BEHEIE By SR (A gy /Ay =310 nm/380 nm) 564.7 1071.1 877.1 572.3

BETCUE By HRIE (A px/Apy =380 nm/445 nm) 255.6 1047.9 683.5 192.3

SBEBIR I BT EEET) FHLHT FEHAT
ARALEE 95% 98% 89% 76%
F 3 TolrFE X & A5 K Wb
Tab.3 Monitoring and Analysis of Composite Sewage in Industrial Park
WiH B/ (mge L") FAH/ (mg L") B/ (mgeL7') BR/(pg L) BB/ (mge L) EAR/(mge L)
2022-11-13 S 4.39 0.01 0.93 0.00 0.00 0.00
SN 7.49 0.02 2.62 0. 00 0. 00 0. 00
H/MHE 1.61 0.01 0. 00 0. 00 0.00 0.00
b 22 1.94 0.01 0.85 0. 00 0. 00 0. 00
2022-11-14 T 4.01 0.01 0. 69 0. 00 0.00 0.00
5PN 8. 04 0.02 1.99 0. 00 0. 00 0. 00
/M 1.49 0.00 0.00 0.00 0.00 0.00
it 22 2.17 0. 00 0. 66 0. 00 0.00 0.00
2022-11-15 SEEE 4.81 0.01 0.73 0. 00 0. 00 0. 03
SN 7.98 0.01 1.14 0.00 0.00 0.39
I/ MAE 2.82 0. 00 0.33 0. 00 0. 00 0. 00
b 22 1.47 0.00 0.29 0.00 0.00 0.11
2022-11-16 FHE 3.80 0.01 0. 42 0. 00 0.02 0.00
R 6.07 0.01 0.96 0.00 0.21 0.00
f/IMAE 2.32 0. 00 0. 00 0. 00 0.00 0.00
i i 2 1.10 0. 00 0.27 0. 00 0. 06 0. 00
B Em BAR . A E SR M HREXTOEN M 4 5, HEBREENBEREM 0.1 mg/L 1

K7 B S LA B AR AN — | B 4 TR A 10 o
WePEM 0.1 mg/L B K3 0.5 mg/L i}, f i &K ml %0,
PN B IR TEAE L, A 1.0 mg/L 3K E] 5 mg/LL,
DG B R I KRR, H 2GR B 55, &
SIBBE TR M 0.1 mg/L # K% 0.5 mg/L
B, R AT, S B R AR AR Ak, R O
WA AR K, S B A AR /MBI BE AR R, 90
S FEVEES N 1.0 mg/L 34K E] 5.0 mg/L 2G50

JE] 0.5 /L i KT, 5 8 T
Al 35 9 FE B U S, A 10 me/L 8 o 51
S L SOUHEL S S TR K512
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Fig. 6 Screenshot of Interface of Comprehensive Toxicity Analysis
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Fig. 7 Screenshot of Interface of Toxicity Analysis for Actual Water Samples
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