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Share of agriculture in GDP is relatively [ow
(est. range: 9 — 20%, depending on the country)
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Anaerobic technology

' !

Liquid wastes: Biosolid wastes:
- Municipal wastewater - Wastewater sludges
- Industrial wastewater - bio-solid waste

- Agriculture wastes
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CH4 + CO2

1 kg COD,,,—> 350 L CH,
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—» Biogas
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IC Reactors
OLR = 15-30 kg COD/(m?3ed)

H=20-25m
V,, ca. 6-8 m/h
V, ca. 4-6 m/h

dusd dslia
<l g i) deliva
dud) clelial)




” L 4 ” LR

Upflow Anaerobic Sludge Blanket “ UASB-Reactor”

biogas

T
i
| settling zone

effluent
S

deflector On : ° : o OO o 00 "o o: -
5 Ldatiad 49 e colelid)l ST UASB ) oy LT TN e

< 1 ....: RN ..':::—j—bexcesssludge
01:1.6 :\;J\.sud (?h A:JLC L"_i‘;\és S :\:\elé_};‘ é\m Q_LL\.. .:.‘ J§ 1 t 1 t o biogas bubble
fine sludge
ol 3 | 4, Il S Al Gl (o pall

heavy sludge

Source: Jams Field, 2001




Aallaal) ()l Jaalll Jabdal)

gas @? excess
raw holder flared
wastewater T

i

splitter box

screens

n UASB UASB

to grit disposal
reactor reactor
\ A A A A A A A A A A
Y
¥ 7
Y

sludge drying beds — > %% facultative lagoon
sludge to agriculture —— - R

effluent to reuse or disposal




Closing the Loop
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“Natural UASB-Pond ”
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“Natural UASB-Pond ”
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Municipal Wastewater Mixed wastewater | Municipal wastewater
Parameter Bucaramapga, Mirza.pur, Kanpur, Kanpur UASB-Pond
Colombia India India Indea
Design peak capacity (MLD) 42 14 5 36 Large pilot plant (40
Operating capacity (MLD) 36 10 4.8 21.8 m®/d)
Average organic loading
COD (mg/l) 400 360 560 1183 550
BODs (mg/l) 150 180 210 484 300
TSS (mg/l) 230 360 420 1000 400
__Average removel eficiency (| S
COD (%) 65 61 74 57 . 65-75
BODs (%) 75 66 75 63 75 - 80
L ISS (). 0 70 L4 N R <1 N A S 72-80_ .
Average HRT (h) 9) 8 6 5.2 6-8
Influent teperature range (°C) 23-25 21-30 20-30 22-30 15-30
Gas production (m®/d) 3300 500 480 — 250 L/kg CODrem
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——Syringe tube

Connecting
adapter

Syringe

Connect the syringe tube

with the syringe by using

the Luer-Lock connecting
adapter.

0 —

+ Sludge

+ sample or
supernatant

+ reagent R2

o Luer-Lock-
seal plug
5mi
marking
Siphon off the -«
solution until

Fill the syringe tube(s)
accordance with the te
instructions.

Screw on the disposable
filter and slowly filter the
solution (discard the filtrate).
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Membrane
| | flller
remains at
the top

Preparation of the
extraction:
Screw on the disposable
filter onto the bottle with R2.

Filtration:

4.6 ml
marking

Extraction:
Slowly siphon off reagent R2
up to the 4.6 ml marking.

{seal the bottle with R2 once more)

0O _

Slowly
press down

e
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Evaluation:
After 10 minutes filter the
solution into the empty test
tube and measure.
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Conversion Parameter Kinetics Parameter
Temerature _ o _
range (°C) Hydrolysis Acidification Methanogensis M Kq Y
Reference
% % % 1/d 1/d g VSS/g COD,.,
3714 33-25 51-43 55 -48 0.023-0.021 0.011-0.005 0.13-0.09

25 — — 33-50 — — — Lettinga 2001
Elmitwalli 2000

13 12 21 23 - — - HUSB/UASR

18 46 — 42 — — - Halalsheh 2002

30 - 37 — 30-50 — 0.02-14 0.004-1.2 0.1 Meyer 2004
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Exhaust

Exhaust/ >

[ Therm. Energy (e.g. Steam) 30% (500°C)

Heat Exchange

Generator

Biogas

Motor % > Elec. Energy 40 %

100%

> Them. Energy 30% (85°C)

N Cooling Circulation
Heat Exchanger
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