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Definition “Ecological engineering” (ecotechnologies) ‘

Systematic arrangement and
use of naturally existing
ecosystems for continuous
purposes of production and /
or disposal
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Constructed wetland in Germany
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Oxygen transfer into the soil (rhizosphere)
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Reed bed treatment system: Vertical subsurface flow
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Reed bed treatment system: Vertical subsurface flow
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Tapioca Industry
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* Monosodium glutamate in the food industry
YRR S
« Fuel additive (alcohol) & INF (48
* Biopolymeres 45158 )

China 2007 » Soap, medicines, cosmetics and so on
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* Area for cultivation of tapioca

500,000 ha --> 800,000 ha Starch production in China
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Research Project #f 573 H

Treatment of tapioca processing wastewa
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control management of key economic zones in South Vietnam
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* Federal Ministry of Education and Research, Germany
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* Ministry of Science and Technology, Vietnam
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» Ministry of Natural Resources and Environment, Vietham
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Project partners:
* 2 German Universities,
» 2 Vietnamese Institutions,

* 3 Germaneghtgrpgises,
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Hochschule Ostwestfalen-Lippe
University of Applied Sciences
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HAGER+ELSASSER
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Department of Hydrology, Water Management and
Water Protection, Leichtweiss-Institute for

Hydraulic and Water Resources Engineering (LWI),

Technical University Braunschweig

(www.lwi.tu-bs.de)

University of Applied Sciences Ostwestfalen-Lippe

(www.hs-owl.de)

lngenieurbl'iro Blumberg
www.blumberg-engineers.com

Hager und Elsasser Company

(www. hager—elsacsser.com)

Enviplan Company
(www_enviplan.de)

Institute for Environment and Resources
(Vietnam National University of Ho Chi Minh City)

(www.hcmier.edu.vn)

Thanh Vinh Tapioca Company
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Project agency and sponsorship of the project:

Federal Ministry of Education and Research
(www .bmbf.de),
Germany

* Federal Ministry
¥ | of Education

and Research

Ministry of Science and Technology
(www.most.gov.vn),
Vietnam

:g; MINISTRY OF SCIENCE AND TECHNOLOGY / o

Project site Tay Ninh, Vietnam




Wastewater from the tapioca processing industry
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Wastewater highly

concentrated and thus an

important point source for

pollution.
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Water consumption:

Processing of 4 t of manioc tuber

—>1 t Tapioca starch

- 12 — 20 m3 wastewater
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Wastewater after centrifugation’s/K .05 i2rConcentration /)%

Chemical Oxygen Demand, homogenised COD14,000 — 18,000 mgIL
Biochemical oxygen demand within 5 daysBOD59,OOO — 11,000 mg/L
Total suspended solids TSS 1,500 — 2,600 mg/L
Total Kjeldahl Nitrogen TKN 200 — 400 mg/L
Total Cyanides &by 20-30 mg/L
pH 4-5




Layout of the Research Plant W}57 5 H 2 HF

Line 1: Combined anaerobic-aerobic treatment
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Layout of the Research Plant W} H % HF

Microflotation 5
Microflotation (.75

Compressec
A;,E,Hﬂ,: - - Sludge
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Effluent Source: Enviplan
Influent K
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Layout of the Research Plan
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Anaerobic expanded granular sludge b
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Specific biogas production
WA 0,44 m3 </ kg COD
* 0,44 m3 biogas / kg COD jiminated

CRmEA)

Composition of the biogas (median values):
HARS CFMED « 70% i ke+30% Ak i)

» 70% methane (CH,)
» 30% carbon dioxide (CO,)

Specific methane yield
ke~ 0.31 m3 f4i/kg COD
° 0’31 m3 CH4/ kg COD eliminated

Sludge granules with gas vents
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cap

Effluent

E!i[.: settler

Effluent
gas b Recycle
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Layout of the Research Plant W} H % HF

Microflotation and anaerobic expanded granular sludge bed reactor (E
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Reed bed treatment systems under construction
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Reed bed treatment systems under construction
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Constructed wetlands 1 and 2 after plant growth
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Results Line 1 Zki&%14514

Combined Anaerobic/Aerobic Treatment

PREGT AU Ab

le+5

60mg/L

le+4 - ;,&J\O_;M 7500 mg/L
I
Feed: 12 m3/d - 1100 mg/L
eed: 12 m
T le+3 - TR %
ks) /K P -
é; 12 m3/d
0
O le+2 1 Hydraulic
surface load:
28 L/m2 d L
torl K
28 L/m2 d
le+0 T T T T
Raw Microflotation EGSB Wetland



Sedimentation pond with floating islands
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Constructed wetland 3 for final polishing
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Layout of the Research Plant W} H % HF

Line 2: Complete aerobic treatment
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Results Line 2: Zki&245 14 .

Complete Aerobic Treatment SEATA AN B

,_I_./‘ TN AN

le+5
9800 mg/L
le+4 ~
g
> Feed 125m¥d | W 4800 mg/L
E 143 Wi 125myd L
O
O
O I [
v—l_ 140 mg/L
le+2 + 70 mg/L
le+l T T T T

Raw Settling Pond Wetland 1 Wetland 2



Design Approach for Biogas Effluent Treatment
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|ogas effluent , assumed chemlcal oxygen demand (.__
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-~ Wastewater, assumed amount
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Structure of a close-to-nature treatment cascade for '.
poliuted surface run-off of biogas plants ’
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Structure of a close-to-nature treatment cascade for
poliuted surface run-off of biogas plants
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after rainfall
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Stru Ctu re Of EEEFEEE?E {Polluted run-off from paved areas
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NIRRT )
treatment mwi
o CAbEERCR

£1X 2150% )

cascade fori
polluted
surface run-
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Sedimentation and storage ponds
covered with floating islands
(treatment efficiency ca. 50 %)*

{Stetator

[Vertical subsurface flow

Horizontal subsurface flow
constructed wetland **
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u Free gravity flow
n case of no downward
e e o

constructed wetland

For biological treatment of wastewater, treatment efficiency
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* solids settling down as sludge, floating waste %}ﬁyﬂ{ﬁﬁﬁﬂﬁgﬂﬁ
Discharge to a river or seepage into solids (scum) being retained, the meshwork of roots /}jz l%l E%,ﬁg |:F| ,
the ground below the floating islands covered with marsh plants P g S VIV
ﬂkﬁﬁiﬁmﬁﬂyﬁﬁiﬁi% intensifies the microbial degradation of organic 'ﬁ TEM%/E {:'::Hﬁ

B

pollutants (COD, BOD reduction) and prevents bad El(] Eji)iﬂ(] *Efl:@jﬁ

smell. Qualitative and quantitative buffering of /% ’ IZ)jﬂ gﬁ T ﬁﬁi

influent fluctuations. SO EER INGE L7
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** option only necessary in case of rigorous %ﬁﬁ ’ IZE-U: T #njk

discharge limits. EI(J %ﬁﬁﬁ o



Treatment of surface run-off from biogas plants
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Treatment of surface run-off from biogas plants
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Thank you for your attention!
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