Engineering Technology Development

TAEBARERE
H6GOH 4 ORA 1.0€2025 F
EEAL BTG (ISSND: 2737-4505(P) / 2737-4513(0)

REEF: 2 HEZR ML L BOK AR 2ria T Sk e gl &V ih

SEET
T4 A AR B ATA A R 8]
DOI:10.12238/etd.v6i4.15474

B E] MARREZRD S TRAs b Ao B AR 8 AT B R AR R %00 % A5 4T 5 R B3 FUR A 47
WREREE, AFRMAET R TRES I O TR AR I SFAEAER, R T KAHITIL ML LSTM),
BARAP 22 W L(CNN)Foi2 3 A AU, I 22 2 sony 2ot Wi de 5 3 S04 . AP BUE XK AL T H R 75K
AR T A A IR 20202024 F B AT HAE LTS8 4o, 2 S T LSRN AE R S MR, BAEZATR
gy B A Rk 3)96.8%, AR AR G iR AR 23.5% ; FEBRIETRN F &, T3 TR A E42%, @iEFIN S
B AREAC S i, R G EARIE B /K CODASSE S AR (<50mg/L) A9 BT 32 F S 3 8% HEA0IR B AR 18.7%, 7 8.12.3% . #F
FEBR RIS ST AR R AT T B KA I 6 75 R AR T A R G ARBR B B R AR T R 3%,
[REIFE] RAFT; LT EARNIE; Z4IE1T; BEITE; FHEPE; Fihik

hESZES: TEY92.2 SCEFRIRAG: A
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[Abstract] With the increasingly stringent environmental protection requirements and the carbon neutrality target,
the safe operation and carbon emission control of the chemical wastewater treatment system have become the focus of
attention in the industry. In this study, a comprehensive assessment framework for chemical wastewater treatment
based on deep learning is constructed, which integrates long and short—term memory network (LSTM),
convolutional neural network (CNN) and attention mechanism to achieve real—time monitoring and dynamic
assessment of the treatment system. The study selected a large—scale chemical park wastewater treatment plant as a case
study, collected a total of 1.58 million pieces of operational data from 2020—2024, and established a dataset containing
42 feature variables. The model achieves an accuracy of 96.8% in safety warning, which is 23.5% higher than the
traditional method; in carbon footprint prediction, the average absolute error is reduced to 4.2%. By introducing a
multi—objective optimisation algorithm, the system reduces the average annual carbon intensity by 18.7% and saves
energy by 12.3% while ensuring that the COD of the effluent water stably meets the standard (<50mg/L). The study
shows that deep learning technology can eftectively improve the intelligence level of chemical wastewater treatment
and provide technical support for realising green and low—carbon operation.
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