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Abstract  This paper aims to explore the pH, COD, ammonia nitrogen, total nitrogen, total phosphorus and other indices regarding Xinli Riv-

er water in Binzhou City. The results show that the pH of the water quality index is between 7.3 and 7.8, slightly alkaline; the COD content

of Xinli River is about 140 — 163 mg/L, and the COD pollution is serious in some water sections; the ammonia nitrogen content of Xinli River
is 0.2 =2.17 mg/L, the total nitrogen content is about 0.799 —1.3 mg/L, the total phosphorus content is about 0.54 —0.92 mg/L, sugges-

ting that the water eutrophication is very serious. Due to the large amount of domestic sewage discharged into Xinli River without treatment,

slow circulation of river water and other factors, the eutrophication is serious in the urban watercourse.
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1 Introduction

The ecological river, as an important part of the urban ecosystem,
is a river ecosystem in which the river itself, the biological system
in the river and the surrounding human activities are in a state of
balance and harmony. In terms of natural attributes, it requires
the integrity, stability and sustainability of the structure and func-
tion of the river water ecosystem, and requires the river ecosystem
to have a strong ability to resist the outside interference. The ur-
ban ecological river is an indispensable element of urban survival
and development. It plays an important role in the economic de-
velopment and ecological protection of the cities and surrounding
areas. The dependence of city on water resources, and flooding
may also bring increasingly serious disaster to the cities. People
are changing from the concept of traditional water conservancy and
drainage to the concept of safe, comfortable and beautiful ecologi-
cal water environment.

Xinli River is a drainage river excavated in 1975, located in
the heart of downtown of Binzhou City, and is the main drainage
river in Bincheng District and Development Zone. The river flows
from the Yellow River embankment ditch in the vicinity of Lijiakou
Village in the south through the city development zone, Shizhong,
Shixi, Pengli, Shangji, Binbei and other township offices, into
Chaohe River in the northwest of Podu Village, with a total length
of 31.9 km, and a watershed area of 136 km’. As the project has
run for many years and it is seriously dilapidated, it is currently
overgrown with weeds and silted up.

The river water pollution and environmental degradation re-
sult in reduced discharge capacity and affect the surrounding envi-
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ronment . In recent years, the water pollution of ecological
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river is increasingly serious in Binzhou City, and the water envi-
ronment is deteriorating, causing a certain impact on the industrial
and agricultural production and people’s life. Currently, there are
few studies on the ecological river water pollution in Binzhou City.

Therefore, using the water quality monitoring methods, Xinli
River is sampled, to analyze the indices of pH, COD, ammonia
nitrogen, total nitrogen and total phosphorus in the water, so as to
provide a theoretical basis for the control of water pollution in the
study area, and provide a reference for the comprehensive im-

provement of ecological river.

2 Materials and methods

Six points are set up in Xinli River to collect the water samples .
Yellow River 8; Yellow River 7; Yellow River 6; Yellow River 5;
Yellow River 4; Yellow River 3. The distance between the sam-
pling points is about 500 m.

In collecting the water samples, the mineral water bottles of a
medium size with the same specifications are selected. Before tak-
ing the water samples, the bottle and bottle cap are rinsed with the
water samples 2 — 3 times, and the amount of water collected is
3 —5 times the amount of test water sample.

The water samples 0.3 —=0.5 m below the water surface are gen-
erally collected, and 3 -5 replicates are collected at each sampling
point. It is immediately sealed and stored after collection, and the

unanalyzed samples are stored in the refrigerator for about 24 hours.

3 Experimental methods
The dissolved oxygen in the water is determined using the classical
iodometric method. The ammonia nitrogen is determined using the
Nessler’s Reagent Spectrophotometry. The chemical oxygen demand
(COD) is determined using the potassium chromate method.

The total nitrogen is determined using the potassium persul-
fate-UV spectrophotometric colorimetry. The total phosphorus is
determined using the Mo-Sh Sepetrochrometry ™ .
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4 Results and analysis

4.1 pH In the investigation, it is found that the there is obvi-
ous rotten egg smell and odor near the drain outlet of Xinli River,
indicating that the sulphide content is high, and the smell is a lit-
tle light in other river sections. The investigation data show that
the salt content of Xinli River is 3% —9%. From Fig. 1, it is
found that the pH of Xinli River is 7.3 —7. 8, changing slightly,
and there is a roughly rising trend from Yellow River 3 to Yellow
River 8 in Xinli River, from 7.38 to 7.75, and the water is slight-
ly alkaline.
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Fig. 1 The pH at each sampling point in Xinli River

4.2 COD content As can be seen from Fig. 2, the highest
COD value of Xinli River is 163 mg/L in Yellow River 8, and the
lowest COD value of Xinli River is 140 mg/L in Yellow River 6.
The COD value gradually decreases from Yellow River 3 to Yellow
River 6, but gradually increases from Yellow River 6 to Yellow Riv-
er 8.

In the national wastewater discharge standard, the wastewater
COD discharge standard II of other discharge units is 150 mg/L. It
can be drawn from the above analysis that the COD content of river
water in Yellow River 3 and Yellow River 8 is well above the stand-
ard, and the pollution is serious. The pollution is more serious in
Yellow River 8. Through the investigation, it is found that the pollu-
tion is mainly due to the discharge of considerable domestic sewage.

In addition, the water system in the downtown can not be cir-
culated naturally, and the water purification capacity is limited,
easy to produce a chemical reaction, or emit an unpleasant odor or
produce green algae, causing the water pollution and the death of
aquatic organism.

165 163
155 F 153
=
=11}
Z s} 144
a 140
8
35 | I
125 L L 1 L 1
Yellow  Yellow Yellow Yellow Yellow  Yellow
River 3 River 4 River 5 River 6 River 7 River 8

Fig. 2 The COD at each sampling point in Xinli River

4.3 Nitrogen content From Fig. 3 and Fig. 4, it is found that
the highest value of the ammonia nitrogen content in Xinli River is

2.17 mg/L, and the ammonia nitrogen content is 0.2 —0.7 mg/L
in other river sections; the total nitrogen content of Yellow River 7
(0.799 mg/L) and Yellow River 3 (0.946 mg/L) is significantly
lower than that of other river sections.

It is assessed according to Surface Water Quality Assessment
Standard (GB3828-2002). As can be seen from Fig. 3 and Fig. 4,
the average total nitrogen content of Xinli River is 1.05 mg/L, and
although it is lower than the threshold value of water quality stand-
ard IV(1.5 mg/L), the nitrogen pollution is still relatively serious.

The reason for this phenomenon may be due to incomplete sew-
age pipe network construction, which causes a lot of domestic sew-
age to be directly discharged into the river without being treated by
the sewage treatment plant, thus leading to the water pollution.
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Fig. 3 The ammonia nitrogen content at each sampling point in
Xinli River
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Fig. 4 The total nitrogen content at each sampling point in Xinli

River

4.4 Total phosphorus content As can be seen from Fig. 5,
the total phosphorus content is 0.54 —0.92 mg/L in Xinli River,
the highest concentration is 0. 92 mg/L in Yellow River 6, and the
lowest concentration is 0.54 mg/L in Yellow River 7.
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Fig. 5 The total phosphorus content at each sampling point in

Xinli River
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It is assessed according to Surface Water Quality Assessment
Standard ( GB3828-2002). The total phosphorus content of Xinli
River is higher than the threshold value of water quality standard
V(0.5 mg/L), and lower than the threshold value of heavy pollu-
tion (1 mg/L), indicating that the pollution is serious, the water
is black near the drain outlet of Xinli River, and on the whole,
the water eutrophication is serious in Xinli River.

S Conclusions and discussions
5.1 Conclusions
monia nitrogen, total nitrogen, total phosphorus and other indices

In this paper, we explore the pH, COD, am-

regarding Xinli River water in Binzhou City.

(1) The results show that the pH of Xinli Riveris7.3 -7.8,
changing slightly, and there is a roughly rising trend from Yellow
River 3 to Yellow River 8 in Xinli River, from 7.38 to 7.75, and
the water is slightly alkaline.

(ii) The COD content of Xinli River is about 140 - 163
mg/L, it tends to first rise and then fall from Yellow River 3 to
Yellow River 8 in Xinli River, and the COD pollution is serious in
some water sections.

(iii) The ammonia nitrogen content of Xinli River is
0.2 -2.17 mg/L, the total nitrogen content is about 0.799 — 1.3
mg/L, and the total nitrogen content of Yellow River 7 (0. 799
mg/L) and Yellow River 3 (0.946 mg/L) is significantly lower
than that
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(From page 29)

cost, rapid construction, high safety and reliability, so it is ex-
pected to be widely applied in many fields. However, for this new
isolation remediation technology, it is necessary to make further
theoretical researches and continuous experiments about the selec-
tion of different isolation materials, mixing ratio, and simultane-
ous isolation mechanism and effect of different isolation materials
on different heavy metals, and adjust specific construction process
and parameters, so as to suit the remediation of many types of

heavy metal contaminated soil in different conditions.
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of other river sections.

(iv) The total phosphorus content is about 0. 54 — 0. 92

mg/L, the highest concentration is 0. 92 mg/L in Yellow River 6,
and the lowest concentration is 0. 54 mg/L in Yellow River 7, sug-
gesting that the water eutrophication is very serious.
5.2 Discussions A large number of residential areas are on
both sides of Xinli River from Yellow River 3 to Yellow River 8.
Due to the large amount of domestic sewage discharged into Xinli
River without treatment, slow circulation of river water and other
factors, the eutrophication is serious in the urban watercourse.

It is recommended that the government should regulate the
sewage discharge management on both sides of Xinli River, and
strengthen the sewer network construction on both sides of the riv-
er. At the same time, it should carry out comprehensive improve-
ment of the urban watercourse, in order to facilitate the transition
of Xinli River to the ecological river.

References

[1] HOU HB. The construction of the ecological restoration project in Xinlihe
City, Binzhou[J]. Shandong Water Resources, 2016(1): 9 —10. (in Chi-
nese).

[2] LIKG, ZHOU H, FAN ZG. Ecological construction of Xinlihe water conser-
vancy scenic spot and the countermeasures [ J]. Shandong Water Re-
sources, 2012(8) ; 17 —18. (in Chinese).

[3] ZHANG JE. Research methods and techniques of ecology [ M ]. Beijing:
Chemical Industry Press, 2007. (in Chinese).

00900800400 40090040000S0040000S00S00S00S00S00S00S00S00S00S00S00S00S0

nal of Environmental Science, 2013, 34(9) :3722 —3726. (in Chinese).
[8] ZHAO XH, LIU WQ, ZHANG C, et al. Effect of limestone application on
the content of available heavy meatal in soil before planting vegetables [J].
Guangdong Agricultural Sciences, 2007(7) :47 =49. (in Chinese).
[9] SINGH B, RIMIER K. Cadmium uptake by barely from different Cd
sources at two pH levels [ J]. Geoderma, 1998, 84:185 —194.

[10] ZHAO XH, WANG FH, ZHANG C, et al. Effects of limestone on
Brassica chinensis L. and soil in vegetable field compound contaminated
by hydrargyrum, cadmium, plumbum[J]. Journal of Agro-Environment
Science, 2008,27(2) ; 488 —492. (in Chinese).

[11] YIN F, WANG HJ, LI YY, et al. Remediation of multiple heavy metal
polluted soil using different immobilizing agents [ J]. Journal of Agro-
Environment Science, 2015, 34(3) : 428 —448. (iin Chinese).

[12] WANG LQ. Study on the soil in situ restorative agent and its mechanism
[D]. Beijing; Capital Normal University, 2009. (in Chinese).

[13] ZHU J, WANG P, LI KL, et al. Fixation effects and mechanisms of di-
atomite on Pb in contaminated soil [ J]. Chinese Agricultural Science
Bulletin, 2012, 28(14) ; 240 —245. (in Chinese).

[14] LIN YQ, ZHANG GY. Research advances on remediation of heavy melt-
al contaminated soils using clay minerals [ J]. Chinese Agricultural
Science Bulletin, 2009, 25(24) ; 422 —427. (in Chinese).

[15] ZHANG XY, WANG QC, ZHANG SQ, et al. Characteristics of mercu-
ry sorption and stabilization/solidification of mercury-contaminated haz-
ardous wastes by thiol-functionalized zeolites [ J]. Acta Scientiae Cir-
cumstantiae, 2009, 29(10) ;: 2134 —2140. (in Chinese).

[16] XIN Y. ZHANG AB, WANG QC. Stabilization/solidification (S/S) of
mercury-contaminated hazardous wastes using thiol-functionalized zeo-
lite and Portland cement [ J]. Journal of Hazardous Materials, 2009,
168 1575 —1580.

[17] ZHANG J, BISHOP PL. Stabilization/solidification ( S/S) of mercury
containing wastes using reactivated carbon and portland cement [ ] ].
Journal of Hazardous Materials, 2002, 28321 - 14.

[18] LIU JJ, TANG XW, WANG Y. Competitive adsorption behavior and mecha-
nism of loess towards Pb(II) ,Cu(Il) and Cd(II) [J]. Chinese Journal of
Geotechnical Engineering, 2014, 36(2) ; 327 —333. (in Chinese).



