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Abstract: With the rapid development of China's social economy, agricultural production
efficiency has also been greatly improved. However, with the development of agriculture,
the water environment pollution (WEP) continues to increase. As biotechnology comes
from the biochemical reaction process of organic organisms in the natural environment, it
is a renewable organic technology. Biotechnology occupies a very large advantage in cost
and environmental protection. Therefore, this paper takes water pollution control as the
research object, and analyzes the role of biotechnology in water pollution control based on
Data Mining Algorithm(DMA). This paper briefly introduces the role of biotechnology and
data mining in the treatment of WEP; This paper discusses the data analysis of DMA in
water pollution control, including chemical analysis and water quality analysis; Finally,
improve the data import and analysis of data mining technology, and analyze the
implementation in sewage treatment system. The experimental results also verify the
feasibility of data mining in biological sewage treatment.

1. Introduction

WEP control has become one of the main measures of national environmental infrastructure
construction. Urban water pollution has become the most serious part of water pollution in China,
and sewage treatment and recycling have become the focus of attention. The main way of sewage
treatment is biological sewage treatment. Due to the long time period of biological treatment and
the obvious environmental impact, the amount of chemicals put into the treatment process cannot be
accurately estimated, and it is easy to put in excessive chemicals, resulting in excessive drug
consumption and secondary pollution of the treated water. If an estimated predicted value can be
given as an auxiliary reference according to the measured water quality parameters before putting
into use, and the water quality parameters after treatment can be given according to the given drug
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dosage, the sewage treatment process can be effectively controlled. Combined with DMA and
biotechnology sewage treatment, the key point of this paper is to predict the release of chemicals
and the results of water purification.

Many scholars at home and abroad have studied and analyzed the role of DMA in environmental
pollution control. Although there are many and relatively mature urban water pollution treatment
technologies and schemes in China, for agricultural water pollution with large area, wide dispersion
and many factors, the cost is not only very high, but also how to reasonably determine the
implementation scheme is a long-term difficult problem [1]. As biotechnology comes from the
biochemical reaction process of organic organisms in the natural environment, it is a renewable
organic technology. Therefore, compared with physical and chemical technologies, biotechnology
has a great advantage in cost and environmental protection. At the same time, with the development
of computer technology and information technology, people's way of data management and data
storage begins to change, and more and more data information is accumulated and stored. In order
to obtain hidden information from huge data and create greater profit value, researchers applied data
mining technology to the research on the role of biotechnology in environmental pollution control
and obtained good feedback [2].

This paper studies and analyzes the role of data mining technology in the treatment of
environmental pollution, and puts forward the data mining technology to help the sewage treatment.
Through the study of data mining technology, we understand the application scenarios of data
mining and its related patterns. According to the analysis and understanding of existing data, we
select the data fitting and regression analysis in the predictive pattern as the application tools. In the
process of sewage treatment, due to the use of biotechnology, the role of microorganisms fluctuates
greatly. By means of data fitting and regression analysis, the existing laws are analyzed and found
according to the existing data, and the law models of various water quality parameters at the time of
inflow and outflow are obtained, so that the effluent results can be predicted according to the
subsequent new water quality inflow parameters [3-4].

2. The Role of Biotechnology based on DMA in Environmental Pollution Control
2.1.Biotechnology

Biotechnology refers to the technology that people use the principle of material and energy
movement in organic organisms to practice and produce the products they need. In a broad sense,
biotechnology refers to the technology that people use microorganisms, animals and plants to
process raw materials through transformation, purification or modification to provide a product for
human beings. The core of the definition of biotechnology molecular biology is the gene
engineering centered on DNA recombination technology. In a broad sense, biological technology
tends to cell biotechnology, that is, people use isolated cells, microorganisms, animal bodies and
plants to obtain a specific product through transformation, purification or modification. The core
process is fermentation engineering [5-6].

2.2.Analysis of the Role of Data Mining in the Treatment of WEP

After the introduction of computer technology from industry as a tool for data storage and data
measurement, processing data will be left in the computer at every step of industrial production [7].
In the process of sewage treatment, the water quality of the incoming sewage will be measured
before each sewage treatment, and these water quality parameters will be measured again after the
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treatment is completed. At the same time, some chemicals in the treatment process will be saved. In
this paper, the data mining technology is introduced to summarize and discover the change rules of
these data, to accurately determine the situation before and after the treatment of water quality, and
to study the effect of agent delivery, find the relationship between agent and water quality, and
better position the role of agent, which is conducive to optimizing the process of wastewater
treatment [8-9].

2.2.1. Treatment of WEP by Biotechnology

The microbial technology is used to decompose the organic matter and nitrogen phosphide in the
sewage to eliminate the harmful substances in the sewage, and then the microbial attachments are
used to remove the excess substances, eliminate the heavy metals and purify the water quality. At
present, in China, biological sewage treatment technology is widely used in urban sewage treatment
and is the mainstream treatment method in China [10]. Due to the different microbial treatment
methods and biological species of biological sewage technology, there are differences in the treated
water quality, and the tendencies of different technologies are also different. Generally speaking, it
can be divided into three categories according to the utilization of oxygen by organisms: anaerobic,
aerobic and natural [11].

To put it simply, it is to plant aquatic plants on the sewage, and use the plants to absorb organic
matter and supply oxygen at the same time. In the water, it is the remaining part of the microbial
treatment. The overall treatment process is shown in Fig. 1.
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Figure 1. Biological sewage treatment process
2.2.2. Technical Advantages

The microorganisms used can be reused with low cost; The whole process mainly uses electricity
for oxygen supply and mixing, which is environmentally friendly and low energy consumption; The
excess sludge can be dehydrated and used as compost or industrial use [12-13].

21



Academic Journal of Environmental Biology

2.3.Analysis of WEP Control based on DMA
2.3.1. Sewage Data Source

The data of sewage treatment mainly include the water quality parameters of sewage, the water
quality parameters of purified effluent, and the amount of chemicals added in the treatment process
[14]. In fact, the data stored in the database can be divided into three parts. One part is the water
quality parameters of the inlet and outlet water, the amount of sedimentation agent input and the
parameters of the treatment of sedimentation sludge.

Sludge amount: microbial activated sludge will be precipitated after purification. Since
suspended solids in water will be added, the rest will be dehydrated except for partial recycling;
Dehydrating agent: the water content of the precipitated sludge is about 99%, which needs
dehydration treatment; PAC: sediment of suspended solids in sewage; SS: particulate suspended
matter, mainly measuring suspended matter in water; BOD: oxygen consumption of biological
decomposition organic matter, calculated in 5 days; Ammonia nitrogen: nitrogen hydride content in
sewage [15-16].

2.3.2. Data Mining Mode Selection

The biological sewage treatment data is basically as shown above. According to the analysis of
demand and existing data, it is necessary to realize the results of simulating and predicting the
effluent quality according to the inflow water quality and the dosage of chemicals used, as well as
the required dosage of chemicals according to the inflow water quality and the effluent water quality.
The basic model is in the form of y = f (x), and the results are calculated according to the input
sample values to be predicted in the future to obtain the prediction results. In the selection of data
mining patterns, all descriptive patterns can be excluded first. While the prediction mode is mainly
divided into classification mode and regression mode. The classification mode mainly classifies and
summarizes the existing data according to the training results of the data set, forms a divided
interval, judges the interval for the new sample data, and then gives the prediction result according
to the result set corresponding to the interval [17-18]. The regression model is to train the
calculation model through data fitting according to the existing data, and calculate the new
prediction results according to the new sample data input model.

3. Data Analysis of DMA in Water Pollution Control
3.1. Pharmaceutical Analysis

The agents used are mainly dehydrating agent and PAC. PAC is the precipitant used when the
suspended particles are removed by sedimentation in sewage treatment, while dehydrating agent is
the agent added when the obtained sludge is dehydrated after sedimentation. Due to the different
agents, the independent variable selection for the two dependent variable data is different during
data analysis and selection.

The function of the dehydrating agent is to reduce the water content in the sludge. Therefore,
when calculating the dehydrating agent model, the independent variable is mainly the amount of
sludge left after the sewage sedimentation and the amount of water content reduction. Here, it
should be noted that the independent variable is not the state quantity before and after the water
content, but the fluctuation quantity. Because the effect of the agent is mainly reflected in the
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treatment process and belongs to the process parameter, the independent variable for the calculation
of PAC is the inflow of sewage first.
This part of the problem is considered in the design, so the flow of pharmaceutical analysis is

roughly as shown in Fig. 2.
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Figure 2. Pharmaceutical analysis flow chart

In the system design, according to the above process, the prediction model of the agent can be
obtained for prediction and correlation analysis. In the process of data fitting, this paper considers
that the concentration of the agent is also a part that needs to be considered, so the solvent amount
of the agent will be selected as a parameter.

3.2. Water Quality Analysis

The water quality analysis is designed for the biological sewage treatment process, which is
greatly affected by environmental factors and cannot predict and estimate the water quality
parameters of the effluent according to the water quality parameters of the influent sewage and the
addition of chemicals. At present, the experiment is mainly aimed at predicting the parameters of SS,
BOD, COD, pH and ammonia nitrogen in the sewage water quality. The reason for selecting these
parameters is that the updating period of these parameters is fixed, the data volume is large, and the
sample representation is strong. In the process of water quality analysis, because different
parameters are affected by different factors, they need to be distinguished in the process of
treatment, such as SS, COD and BOD. These three parameters are affected by microorganisms and
PAC agents in the process of treatment, while the water content of sludge is affected by dehydrating
agents, and the independent variable of agent is more than other parts in the analysis. However, the
pH value and the acting agent are unknown, and sodium hypochlorite is temporarily used as a
substitute. At present, the treatment of ammonia nitrogen is only in the form of microbial
decomposition.

In the actual system design, since the data of the agent is the amount of use, and the water quality
parameters are basically concentration parameters, they are not a level in the data dimension and
need to be processed to convert the agent into concentration. The rest is basically similar to the
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analysis of the agent. The flow chart is shown in Fig. 3.
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Figure 3. Water quality analysis flow chart

What needs to be paid attention to is the solvent of the agent. The dehydration agent is used for
sludge dehydration, so the solvent of the agent is untreated sludge, and the other solvent is sewage.

4. Implementation of DMA in Sewage Treatment System

The water environment treatment system needs to be divided into two parts: data import and data
analysis. In terms of data analysis, the drugs and water quality are distinguished and treated
separately. In the design of the computing environment, we need to build a matlab computing
environment, use data mining, and need a script for data import. Therefore, we choose Python as the
experimental language and MySQL as the database for data storage.

4.1. Data Import

In the design of this topic, data import not only serves as the function of data carrier conversion,
but also involves simple data filtering function. Due to the problems of missing data and incorrect
record format, simple data filtering is performed during import.
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Regression mode model evaluation method: since the regression model uses the least square
method to fit the possible model functions and selects the closest function as the fitting function
model, a quantitative evaluation standard is required as the model evaluation reference. The
evaluation coefficient in Python linear fitting is used as the reference in this topic. In the display of
the experimental results of this topic, the possibility of the experiment will be displayed, and the
model with the highest evaluation coefficient will be selected as the prediction model. The
evaluation coefficient mainly calculates the comparison between the predicted results of test
samples and the average value of the actual results of test samples, which is similar to the
correlation coefficient in the least square method. The calculation formula is shown in formula (1).

n )\
sz(b,t))) =1—Zin=l(b—i_tf) (1)
Zi:l(bi - bi)2

Where b; represents the average value of the calculation results, that is Y1, b;, the average
value of, and the number of samples is n, which b,represents the prediction result. In addition,
during the experiment, two eigenvalues of the function model are mainly recorded, as follows:
regression coefficient: the influence degree of the independent variable on the stress variable, that is,
the coefficient of the independent variable polynomial in the function. In the multi polynomial
function model, this part will be a matrix. Intercept: the intercept between the curve fitted by the
model and the coordinate axis.

4.2. Realization of Pharmaceutical Analysis

The pharmaceutical analysis part is mainly aimed at the analysis and prediction of dehydrating
drugs and PAC. In the process of pharmaceutical analysis, since the pharmaceutical is a process
quantity data, but the corresponding data are all state quantities, the state quantity data will be
processed before data processing, and then the data will be fitted to obtain a model. The correlation
coefficient is analyzed by regression analysis, and finally the dosage of the pharmaceutical is
predicted by the model.

Analysis of dehydrating agent: the dehydrating agent is aimed at the sedimentation part of
sewage treatment, and dehydrates the sludge deposited at the bottom of the water. Therefore

The relevant data is the change amount of water in sludge before and after. Since this part is not
model processing, data preprocessing is required. The basic formula is:

1-now
1-pre

water = mud *

()

Water represents the water wave momentum, mud represents the amount of sludge, now
represents the current water content, and pre represents the previous water content. There is also the
amount of sludge. Since the concentration of dehydrating agent will affect the effect, and the sludge
will exist as a solvent during the treatment process, the amount of sludge needs to be added.
However, it is before the treatment, and the last is the amount of agent. Here, the total amount of
agent is used. However, there is a question in the experiment. If the dependent variable here is
whether the unit concentration of agent is better, it is temporarily retained due to incomplete data.

In terms of model calculation, it is necessary to manually select a suitable model. In this part,
the correlation coefficient of each model is calculated according to the regression analysis. Since
the problem of model selection is mainly the degree of polynomial, which belongs to the input
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parameter in the code, the test results are required for comparison.

Table 1. Fitting results of dehydrating agent

Polynomial Regression coefficient Intercept Evalu_a'glon
degree coefficient
1 [[0.52746685,-0.53041068]] [7.42377634] 0.696461450116
[[-3.44729388,3.63202932,
2 0.00531644, -0.00988678, [ 33.77130014] -5.85266000037
0.0045185]]

From table 1 above, it can be found that the higher the degree, the greater the negative value of
the evaluation coefficient, and the greater the proof deviation. Therefore, | chose the polynomial
degree of 1.

4.3. Realization of Water Quality Analysis

In this study, because not every water quality index is recorded every day in the sewage
treatment process, such as the measurement cycle of E. coli is more than 7 days, or even once a
month, which is unreasonable as the data source for data fitting and regression analysis, several
parameters with the update cycle of one day are selected: pH, SS, BOD, COD and ammonia
nitrogen; In addition, the prediction of sludge water content is also a state prediction, so it is also
classified into water quality analysis.

Water content analysis of sludge: the water content analysis of sludge is mainly aimed at the
water content of sludge after dehydration. Since the existing data is the water content after treatment,
and the water content before treatment cannot be obtained, the default value of this paper is 99%.
Since the recording form of water content is proportion, i.e. concentration value, in the actual
calculation process, another independent variable - dehydration agent amount is converted into
concentration in consideration of reducing the calculation complexity. The calculation formula is as
follows:

K =med /(mud * (1—now) /(1— pre)) (3)

K represents the concentration of dehydrating agent, Med represents the dehydrating agent, mud
represents the amount of sludge, now represents the water content after dehydration, and pre
represents the water content before dehydration. The results are shown in Table 2.

According to the analysis results in Table 2, when the number of times is 1, one of the regression
coefficients is 0. This is because the water content before treatment in the independent variable is
99%, which is a fixed value. Therefore, it is considered that this variable can be attributed to the
constant part, that is, the intercept part, during the fitting, so it is hidden and eliminated during the
calculation. The evaluation coefficient of the table data shows that both the number of times is 1
and the number of times is 2 are negative. In this part of data fitting processing, data fitting and
regression analysis are also affected by the data itself. The fitting model obtained is not as accurate
as the average value of historical data.
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Table 2. Fitting results of sludge water content

Polynomial degree Regression coefficient Intercept Evaluation coefficient
1 [[0.0, -0.37621007]] [79.31580389] -0.0567114275625
[[8.87145401e-13,
-3.62138555e-04,
2 -1.30137958e-43, [79.38770554] -0.0928108570607
-3.58517170e-02,
2.06373823e+01]]

5. Conclusion

In this paper, the role of biotechnology in environmental pollution treatment based on DMA is
studied and analyzed. The experimental results also verify the feasibility of the application of data
mining in biological sewage treatment. In the design of this paper, the sewage treatment data is
processed by data fitting and regression analysis, In the verification of data results, it is found that
the current scheme has some shortcomings: the data source is the data of sewage treatment all year
round. However, since the microbial treatment is very affected by the temperature, and at the same
time, human misoperation will have different effects. However, this part of data has not been
distinguished or excluded. Although the accuracy of prediction is low due to the lack of data and the
lack of close data correlation at present, it is undeniable that the role of this part exists. Therefore,
the defects of data and system can be solved in the subsequent research, which can be applied to the
production practice of sewage treatment to improve high efficiency.
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