AH,PD: Autogenerative High Pressure Digestion

Upgrading biogas with hydrogen
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AH,PD : Autogenerative High Pressure Digestion

The Biochemistry

1 Hydrolysis

Complex organic
molecules to soluble

2 Acidogenesis

Small organic moleculos
to fatty acids

complex organic matter
Carbohydrates, proteins, fats

soluble organic molecules
sugars, amino acids, fatty acids

D

Volatile fatty
acids

3 Acetogenesis
Conversion to acetic acid &
co, acetic acid I

4 4

4 Methanogenesis

Final conversion to methane
[CHY)
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| H, CO,
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AH,PD = Bio-Sabatier

Extra H, addition at 20 bar:

Henry’s law (solvability gases)
Selection of Archaea
> 90% degradation of organics

4H2 + COZ => CH4 + 2 Hzo

l CH, + CO, |

Methane + Carbon dioxide

£ >95% CH,
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AH,PD: Pilot plant in continuous operation (> 30.000 hrs)
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AH,PD : An-MBR@20Bar / optimized for enhanced nutrients removal

— e
Parameters: ] )
Ceramic
crossflow
14 P, = 20 bar ultrafiltration
02 H2 PCH4 = |8 bar
& Peoy = 2 bar TMP = 0,5 bar
‘ T =36-70 ‘C
§¢lg pH =63
2H3:0 = 2H: + 0
Hydrogen + CO, SRT >30d

Concentrate

Organic substrate

Zn/Pb/Cu/Hg Sulfides
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Permeate
N~

Sulfuric acid or Sg

ZN
Reducer => pH shift
dP: 18 => 1 bar
pH: 6,3 =>8-10

>

Phorphorous
precipitation

\T/

Ca/MgPOy4 or Struvite

|,
J
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Anammox
NH3;=>N,

H

Effluent
é

=> 95% CH,

)
A 4

BAREAU

DUURZAME TECHNOLOGIE



AH,PD test results:

CO, + 4H, => CH, + 2H,0

Step 2: @20 Bar => 89% CH,
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Step 1: Biogas => 58% CH,
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AHPD CH4 concentratie versus,
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Time (weeks)

faat (1/d)
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Step 3: @20 Bar + H,=>95% CH, ]
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—‘ s cose 72, H2=1863 | H2=2758 | H2=1569 | H2=3280| H2=2205 1
o o C02=3078| C02:5233 | €02=308 | €02= 6953 | €02=474,7 |
V=516 /1 pH=7,07 pH=7,01 pH=7,12 pHs7,1 coz- e =t
20 Ni4a1 5625/ C2v=a5,5 g/l Q=554 9/ C2v=50,3 g/t Cv=50,3 g/ 2 =3
PO4=2,6258/1 NH4=1,742/| o2 : L :
Subs=367,51 P04=3,000g/1 PO2=2928g PO2=3.245g8. PO4=2800g.| "0"”3315&,
Q=477 1 Subs=97,12 | sumg.z'm,; ' | s : l ‘ :
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AH,PD: Production plant 3D design

Questions:

kirsten.zagt@bareau.nl
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