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Concentration monitoring system for electroplating chromium and nickel
mixed wastewater based on internet of things

Ma Lianzhi', Li Kaiyong™
(1. Henan Light Industry Vocational College, Zhengzhou 450005, China; 2. School of Physics and
Electronic Information Engineering, Qinghai University for Nationalities, Xining 810007, China)

Abstract: Monitoring the concentration of chromium and nickel in wastewater can help identify and
treat potential problems in the early stages, reducing the risk of pollution to the natural environment and
water resources. Therefore, a concentration monitoring system for electroplating chromium nickel
mixed wastewater based on the Internet of Things architecture is designed. In the command layer,
LoRaWAN communication is used to connect electrochemical sensors and monitoring systems. The
monitoring system can collect real-time data on the concentration of chromium and nickel in waste-
water; In the network layer, boxplot is used to identify outliers in the data collected in the command
layer and remove these outliers. To ensure the security and stability of data, data is transmitted to the
cloud platform through the monitoring system software protocol code in IoT technology. Utilizing the
Lonely Forest algorithm in the cloud platform for pattern recognition and monitoring of data transmitted
to the cloud platform, the wastewater concentration data is visualized through the perception layer,

allowing users to intuitively understand the concentration of mixed wastewater. The experimental results
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show that the monitoring accuracy of the system in this paper remains above 95%, and the data trans-

mission efficiency remains above 96%. It has high monitoring accuracy and good operational perfor-

mance.

Keywords: electroplating chromium nickel; internet of things; concentration data; mixed wastewater;

monitoring system
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Fig. 1 Mixed wastewater monitoring system

based on the internet of things
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Fig. 2 Detection principle of electrochemical sensors
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Fig. 3 Schematic diagram of the connection
between electrochemical sensors and

monitoring system
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Fig. 4 diagram of box line
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Tab.1 Protocol codes for monitoring system software
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Fig.5 Workflow of perception layer
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Tab.2 Electroplating chromium nickel experimental plating solution formula
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Fig.7 Comparison of accuracy curves for electroplat-

ing wastewater monitoring by different methods
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