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Biotreatment Example:

Fungal Bioreactor for Efficient
Decolorization and EDs Degradation

Landfill Leachate Treatment

- Complex Mixture of Recalcitrant Natural
Pigments and Hazardous Chemicals like EDs

- Ordinal Biological System Cannot Function

f

Application of White-Rot Fungi

Ligninolytic Enzymes in White-Rot Fungi

-~ Lignin peroxidase (LiP) .~ Laccase (Lac) -
1 A LP Ho,

i 4
|0, LAC yg A
: Compound I <4< Compound I § Z H,0 Lac A

k A A /

SR T—

é

Msmrmsememosnesmmsssnt®
Manganese peroxidase (MnP)
A

A Mn*MnP 1,0,
Mn2* H,0
Compound It Compound 1
Mn3* Mn2*
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Schematic of Fungal/UF Reactor

Wastewater

pH controller

Ultrafiltration Unit

. » :WM Fungal cells 2
. % & immobilized £
o I (3 on PUF £
sl o Permeate
gi—N—L_—>
ar € ©, Heator £
F ‘ B' t ¥ eater for
g3 Toreac 0751 11 inactivation
Stock tank
Pilot-Scale Fungal/UF System Decolorization of Colored Wastewater
“or After
Before
4200 CU : 1780 CU
0.08 -
Permeate of UF
,,,,,, it} , s L ‘ 600 CU
[Etuant] E:
<
0.04 -
Working vols 'IWLPU
ﬁﬁm@mm@m ressr o r
1 13 mg-dw fungal blomasw/PUF
¢ 50 100 150 200
Etuted volume (ml)
Treatment Performance of 5. INMARJ—RAUR
Fungal/UF System
Color and EDs Influent Effiluent Removal (%) 5—2. {EEFAL-ABEHO R
Color (CU) 1260 400 68
> BREERLKESRE
EDs (mgfl) NP 16 <01 >94 - EYMRBEORRE
op 29 032 89 » KEFEERRER
DEHP 1.1 0.6 45 » SFEFICLDEHEEEORE
Benzophenone 0.13 <0.025 >81 > KEBECADDHEY DT -2~
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Biorecovery Example: Bio-cycle of Selenium
Selenium Recovery from Wastewater e ™
. . . Aqueous
Using Selenate-Reducing Bacterium 9 (selenate)
Toxic 4 V¥
Se in Industrial Wastewater; Loss of Rare Metal ‘ (selenite)
; {
High Cost in Physico-chemical Process for Se Solid
Recovery (elemental Se)
- Low Efficiency for Selenate (Se0,?") (organic Se)

A1
Application of Biological Selenate Reduction T

[Gaseous (selenide)]

Concept of Bacterial Se Recovery Bacillus sp. strain SF-1

/ . \ Source — Se-contaminated sediment
Soluble . Solid Physiology — Gram Positive
Toxic Non-toxic Facultative Anaerobic

Spore-forming Rod
(Se0,—> (8005 —>

Biological reduction

Solid / Liquid
k Separation /
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Se Recovery by Sequencing Batch Reactor

= Initial Se = 0.5 mM

£3.0E+8 o

ij 2.5E+8] ‘ ‘ = Coll density
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R R W T S S S S M B
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Recovery of Elemental Selenium

-

10kV H20.888 . iew 008091

= S«?
%% 1 2 3 4 5 6 7 9 10 : q];
Time (day) PY . KSR X
* Arrows indicate transfer of cells into new medium, 1 2 3
Energy (keV)

Bioremediation Example:
Arsenic Extraction from Contaminated
Soil Using Arsenate-Reducing Bacterium

Conventional Remedial Technologies for
As-Contaminated Soil

High Cost in Physico-chemical Processes for
Remediation of As-contaminated Soil

Residual Risk of As Leaching in Containment and
Solidification/Stabilization Methods

Application of Biological Arsenate Reduction
as A Cost-effective and Safe Alternative

Concept of Biological As Extraction

Degree of adsorption to soil particles:
Arsenate [As(V)] > Arsenite[As(lil)]

Aqueous phase

_ Biological reduction

Bioremediation process for removing arsenic
from contaminated soils and/or sediments

Reduction of As(V) to As(lll)
by Bacillus sp. SF-1 in Liquid Cultures

(M)
3

.8 F

=

go‘ﬁ L ~o-Totsl As

guq | -8~ As(V)

g 4~ As(H)

8oz

0 # o
| [ 2 4 6 8 10
\ Time(h) J
S, e

Arsenic Dissolution from Al-As(V)
Precipitates by Bacillus sp. SF-1

%g'z Liquid-phase

. F0s

;2

3 g; CTotal Az D= As()
io202

T

a0

0 30 60 90 120 150 180 |
Time(h)

‘Solid-phase

‘:AS(GE,
{ [(A(OH);~~-~" X7y
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Arsenic Dissolution from a Soil Amended
with As(V) by Bacillus sp. SF-1

e
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-8- As(V) with SF-1
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e
@

Dissolved As(mM)
e @
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R4 RAPET ./ DO~ FIREDTER G
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! (A Y REE R
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NonylphenolEthoxylates
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C y=0.80x+ 176
r=0.98

100 200 300

HPLC u g/L(APE)

ELISA 1 g/L(APE)

Comparison ELISA with HPLC
(river samples pre-concentrated with SPE)
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Biorecycling Example :
Enzymatic Ethanol Production from
Aquatic Plant Biomass

Mechanism of Water Purification
by Aquatic Plants

Shut off the light

N:
Denitrification

SS Contact 3

- ‘Absorption of
& Sedimentatio; :

Nutrients and
Heavy metals

Mechanism of Water Purification
by Aquatic Plants

Assimilation by plants  Biodegradation by rhizebium

fects
= Purification of water body

'ASSImllatmn
Nutrients, Heavy metals etc...

e s * Wastewater treatment
*Biodegradation by rhizobium g ar o

Degradauon and detoxycatmn of

Advantages and Disadvantages of

Water Purification Using Plants
Advantages

% Removing nitrogen, phosphorus and heavy metals by
assxmllatmg into their bodies

# Low cost and low energy system
# NOT requiring high management skills

& This is suitable system for rural areas where sewerage system is
" unable to be constructed.

% Production of renewable biomass

resources
Disadvantages Establishment of
# The purification ability is easily affected by the economical
temperature and weather utilization way

% Occupying large space
# No definite way of plants reuse.

Strategies for economical utilization of
harvested aquatic plants

Utilization as ...
# Industrial products —— Reed screens, paper etc...
+ Ornamental plant —— Flowers
+ Foods or feeds Economical
+ Biomass for energy Seasonal } Problems
Safety

T
# Combustion directly
% Conversion to energy source

Physicochemical process
Methane

Biological process
giealp Ethanol
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'Why Ethanol ’?

- @ Growmg demand for ethanol as a alternatxve for

 MIBE and as a vehncle fuel (Gasoho!)

@ “ et bsomass is aIso avaxlable

0 Productum cost is gettma

cheaper

 This technology can
_ _beapply to aquatic
_plantbiomass

i Blomass
Suti



Procedure of Ethanol production

L
Residue | Resi,(vi}g,ﬂ’
)¢ & Distillation /
Purification
Ethanol
Production

Wolifia as Promising Candidate
Aguatic Plant for Ethanol Production
Good condition

starch content : 50%

System of Nutrients Removal and Starch
Production Using Wolffia

Removal Nutrients

Waste water
Nutrients rich water

Treated water

Ethanel
Production

Starch rich biomass
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