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Simulating Anaerobic Digestion To CHF

Determine Feedstock Suitability

Benjamin Strehler; Claire Allen; Danmei Yang

WHY USE SIMULATION?

Anaerobic digestion
numerous biological

is a highly complex process containing
and chemical reactions taking place
simultaneously. The stability of an anaerobic digestion system
depends on the composition of the substrates and how
microorganisms themselves convert the given substrates.
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ACCURACY OF MODEL

Our model accurately predicts pH, biogas production and
composition, Chemical Oxygen Demand, and acid concentration.

The graphs below show how accurately our model correlates to
laboratory data. The example shown below shows laboratory
and model predictions of pH, gas flow and acid build up for the
anaerobic digestion of a bioethanol by-product in a 4L
continuous flow reactor.

10 eeeg—-- Laboratory pH value
Simulated pH value

Biogas Flow

Simulated Biogas Flow
ceeetg---- Laboratory Biogas Flow

6000 Simulated Acetic Acid
- N A o Laboratory Acetic Acid
' - o — Simttlated Propionic Acid
5000 © 5 Jss " . Laboratory Propionic Acid
4000 =
= N
= 3000 P (
2000 : \
{‘ "
1000 \5
o = e i i AT T o ]
Og 5 10 15 20 25 30 35 40 45

[d]

.'.'

. A k A -vla
Simulated acid concentrations compared to measured acid ] /

concentrations in the lab

L3
\ - . .. ; : ..
\ . -.\ . - . : :
1 '\G..LQ'.J - _’ ) e
TN g
M
F
Q?

SIMULATING THE SUITABILITY
OF CHEESE WHEY AS A
FEEDSTOCK

AQUASIm can be used to help determine the stability of an
anaerobic digester and theoretical energy yields. Below are the
AQUASImM results from an anaerobic digester with cheese whey
and manure as substrates. This digester configuration yields 90
kW of continuous electricity.
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The manure and cheese whey anaerobic
digester pH is approximately pH 7
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Gas Flow:

90 kW continuous electricity from
cheese whey and manure
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Organic Acids

o - No build-up of organic acids
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