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Research field (Water environment)

/ — \
Development high-

of
me performance adsorbent —)ﬁ
> _

for removal of pollutants

Development of removal H t disch Recycle
method of algal blooms using ow prevent discharge

—

How remove algal

blooms appeared \ —
- Haaresy :
frr e

cyanobacterial buoyancy “ of pollutants
G A
EEEN
. Exploitation of novel method of
dilution for removal of algal blooms

Establishment of algal
blooms control method | How control algal blooms appearance
using allelopathic effect accompanying eutrophication



https://3.bp.blogspot.com/-Sk4PU24xw-Y/VD3ReLjf_VI/AAAAAAAAoC4/dmi0VU1Do-4/s800/building_jousuijou.png

» Preparation of high performance-activated carbons
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Tannic acid (MW: 1700)

2-Naphthol (MW: 144) methylene blue (MW: 320)
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Expanding
pore size
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Micropore-AC (< 2 nm) Mesopore-AC (> 2 nm)
(commercial AC)
By expanding pore size (pore volume) via ZnCl, treatment, huge
molecule pollutant such as tannic acid could be adsorbed.



» Introduction of acidic functional groups

T
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Oxidized AC

By introducing surface functional groups (-COOH, -SO3H),
the adsorption amount of cationic ions could be enhanced.



> Quatermzatlon of activated carbon fiber

N-enriched (N: 20.9 wt%)
polyacrylonitrile ACF
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By quaternization of ACF, phosphate
adsorption was enhanced compared to
control.



» Development of novel dilution method using river water
for control of algal blooms (Microcystis)

Environmental factors N al vsis E
> Amount of dilution o e anaysis T

> Nutrient conc. —
Experimental verification
Characteristics of dominance between Development of prediction
Microcystis and competitor (diatom) model for Microcystis

Bothe species suppressed

_”

50

40 | (5 78S
30

Diatoms
dominance

20

Algal blooms
dominance

o [ = Nutrient
o 1 2 3 4 b5 conc.
Nitrogen conc. (mg-N/L)

Determination of dilution conditions Prediction of dominance between
for control of Microcystis in lakes Microcystis and competitor (diatom)

10

- - -

Inflow water volume (%)




» Control of Microcystis using allelopathic substances
(allelochemicals) produced by Cyalotella

- < _:a « Cultivation §
s - Growth § /@
. °; e | OH @im’
R o) -~ oo E &3 J& N
Dlatom i . Metabolite
(Cyclotella) o & (allelochemicals)

8 Cyclotella produced
‘ allelochemicals that
6 | l controls Microcystis

N

(x106 cells/mL)
AN

Microcystis cell density

,-f.g;u..a.i- '

= - S 0% 50% 100%
Filtrate of Cyclotella M/crocyst/s Content of filtrate (%) of

(Allelochemicals) Cyclotella medium


https://www.google.co.jp/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiTkvre9cvgAhX4yIsBHdE5CGQQjRx6BAgBEAU&url=https://mikakukyokai.net/2017/05/12/shibumi/&psig=AOvVaw0-duUFCLsqnA5ndcdTKFkB&ust=1550807353175447
https://www.google.co.jp/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiTkvre9cvgAhX4yIsBHdE5CGQQjRx6BAgBEAU&url=https://mikakukyokai.net/2017/05/12/shibumi/&psig=AOvVaw0-duUFCLsqnA5ndcdTKFkB&ust=1550807353175447
https://www.google.co.jp/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiTkvre9cvgAhX4yIsBHdE5CGQQjRx6BAgBEAU&url=https://mikakukyokai.net/2017/05/12/shibumi/&psig=AOvVaw0-duUFCLsqnA5ndcdTKFkB&ust=1550807353175447

» A novel approach for Microcystis removal by enhancing

colony formation and buoyancy
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