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Sustainable recycling of contaminated sediment
in Yantian River
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Ten students. 114
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We have 10 students in our groups. We all comes from grade 5 in Yangang

Primary school. Our instructors are school teachers from various disciplines.



We divided into several groups: site visiting , questionnaire survey, interviewing
and internet searching. Also with the help of our teachers, we took part in the relevant
seminar and on-site view about professional treatment process of sediment from the
engineers.
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Yangang Primary school and Yantian River
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Yantian river , nextto our Primary school, is the longest river in Yantian .

After 10 years of pollution control, it has a brand new look today with clear water
and green plants around it.

However, the middle and lower reaches of Yantian river still suffered with
contaminated sediment.Backwater can be seen and bad smells are emitted from time to
time.

So,we decided to explore the feasible ways of contaminated sediment treatment.
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We find abundant contaminated sediment in the middle and lower reaches of
Yantian River.It makes the river dirty. So we decide to explore the feasible ways of
contaminated sediment treatment with the help of our teachers.
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Our teacher suggested us to collect the relevant information about Pollution Control
of Yantian River. We also did the site survey around Yantian river with our teachers.
We divided into different groups to do the site visiting, questionnaire survey,

interviewing and internet searching.



In the end, we presented our studies by groups.But what can we do to improve the
environment in Yantian river? We discussed in groups and try to explore some feasible

solutions.



Jestionnaire
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Interviewing people lived around
Yantian River

Bar graph of th

Internet searching

Site visiting around Yantian River
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Please describe following items

1. K AIEEE J BRiE
Colour and smell of the river

2. BRI
Floating object/rubbish in the river

3. WEABAHIRE iR EE SR
Contaminated sediment in the river
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Others
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We discussed with the environmental researcher Dr Chen to learn the effective
treatment methods of contaminated sediment via online meeting.

In addition, we joined the special seminar about the sediment treatment held by the
director of Yantian Water Resources Administration.

In the same time, we observed and learned the professional treatment process of

sediment from the engineers. We learned a lot from it.
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Avisit to Yantian Water Resources
administration
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Lecture about effective treatment
methods of contaminated sedimen
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Observation of professional
treatment process of sediment from
the enaineers
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Yantian river still suffers from the contaminated sediment. What can we do with the sediment.
Based on the previous information search and study, we found that sediment contains abundant
Nitrogen(N),Phosphorus(P) and Potassium(K) elements, which are also the main elements in
fertilizer. So we started our first study: recycling the sediment into fertilizer.

We took a bucket of sediment under the help of engineers from Yantian Water Resources
Administration. We measured the content of moisture , PH and Nitrogen(N),Phosphorus(P) and

Potassium(K) in sediment and normally used soil with specialized equipment .

We found that sediment contains 90% moisture element, which is too much for the plants.So
we decide to dry the sediment to reduce its moisture content.

In the same time, too much Nitrogen, Phosphorus and Potassium content will inhibit the
growth of plants.We found that the most suitable condition for small plants is: Nitrogen (140 -
225 milligram per kilogram) , Phosphorus (57-100 milligrams per kilogram) ,Potassium(106-

150 milligrams per kilogram) .

To find the best mixture, we did different tests. We mixed the dried sediment and normally
used soil at a ratio of 1:1, 1:2,1:3,1:4,1:5 . And the results showed that the mixture of the sediment
to soil ratio at 1:2 is the most suitable one.



THEAE AL (mglkg)
Nitrogen(N),Phosphorus(P) and Potassium(K) content in sediment (mg/kg)

IR (192 e sediment %(N): 654  fE(P): 501 HH(K): 698
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ANUR IR e ) - 1% Z(N): 119  #(P): 50 #(K): 90
normally used soil
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Measuring N,P and K content
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Then, we got another idea: Can we recycle the sediment into flower pot?

The experts told us that we can solidify the sediment. But can we make it into a real flower pot?
We started our second studly.



At first, we need to confirm that whether the sediment product is hard enough to be used as
flowerpot. We made four blocks by adding sediment curing agent at the ratio of 20%, 30%,
40%,50%, and do the free fall experiments in different heights.
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The ratio of sediment and curing agent
20% 2)8cm, BRERLZE B

Height: 8cm  Results: broke into several pieces
30% #y15cm, BRI PR

Height: 15cm  Results:broke into 2 pieces
40% #y15em, Iy 2 Bk

Height:8cm  Results: broke into several pieces
50% 2)8cm, B NZ R

Height :8cm  Results :broke into several pieces

Results shows that the sediment blocks with 30% curing agent meet the strength requirement

of flowerpot.

With this design, we started to make our sediment flowerpots. We divided into 5 groups and

start our work. Each group choose their flowerpot mold,then we pour our mixture soil into the mold.

After 1-week air dry, we demold the samples and finally got our sediment flowerpots!

Brisks Molds Free- fall experiment




Our equipments Our sediment flowerpot
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First of all, our teacher introduced some basic information about plant growing. Then we grew
plants with our sediment fertilizer and sediment flowerpot. Finally,we watered our plants.
Look, this is our promising products. We decided to put them beside Yantian river. They

could make the river beautiful.
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(1)We tended to use indistinct language to describe the damage of brisks in the free-fall

experiment, for example “The brisk is broken.”. So we can’t tell the difference between different

brisks. Luckily, we recorded some specific description with the advise of our teacher.

Before 2 Hif Later 2 J5
The brisk is broken. FEHLRE | The brisk broke into 2 pieces.

The brisk broke into several pieces.
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(2) We thought it was easy to make a sediment flowerpot. But We met some challenge in

mode. We poured the mixture sediment into molds in a rush. After one week air dry, we found

many bubbles in our flowerpot. So our first products are failed. We learned that we need to get

enough patient for each steps.
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(1) Our project can provide a new idea for sediment treatment in Yantian river.
Recycling sediment makes the river and environment better. We hope that our
promising treatment methods of contaminated sediment can be promoted to other

areas.

(2)In the PBL process, our team members learned self-regulated learning. We also
learn to identify and solve the problems. During the research, all our teammates are
united and worked as problem solvers by ourselves. We made sound progress in
terms of operational ability, IT, innovative thinking, critically thinking and other

qualities.

(3)Through Project-Based Learning, we found that learning can present a new and
different style and form. We learned to use knowledge in real life, and learned to

think, collaborate, and create in solving real-life problems.



