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Current Desulfurizing Technologies

H,S control technologies in biogas
produced from anaerobic digestion
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Carbon source: CO, (Plenty of itin biogas!) |

Reactions involved in aerobic conditions using oxygen (air) as electron acceptor:
- 0 -
HS (aq) + 0.5 02 (ag) > %) + OH o)

So(s) + 3/2 Oz(aq) + H20 — 8042- + 2H+(aq)

(aq)

HS- (@) +2 03 (aq) > SO4* (ag)* ""'(aq) (Overall)
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Clean air

& Biotrickling filters are a promising

bioreactor configuration @

- Plug-flow type bioreactor
- Electron acceptor (O,) supply needed for
biogas desulfurization

- G-L mass transfer is a key process

SR S demister
liquid
distributor |_____}1
Inorganic packing
material —_ s N
Biologically active gttt
blower [l
f°“'$
air v
make-up
water probes recycle
drain pump

Schematic of a biotrickling filter
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Biogas desulfurization: experiencies from lab-scale to full-scale

A range of designs, operational conditions and strategies have been tested

H,S EC 0 S-S0,/ GIL flow
2~in max 2supplied - i
(Ppm,) (g H,S m3n1) > HZ(‘E};e)mO"ed PH  Packing pattern
: HD-Qpack Counter Fortuny et al, 2008,
LR 190 Gas pipe 12 6 structured current Chemosphere
. . Counter Fortuny et al, 2008,
8000 175 Gas pipe clogging 6 PUF current Chemosphere
8000 201 Diffuser 57 6.5 HD-Qpack Counter Montebello et al, 2010,
structured current CEJ
. . Counter Montebello et al, 2014,
8000 223 Diffuser 56 2.5 Pallrings current JHazMat
2500 72 Difusser 52 1.9 Pallrings Cofeounter  Rodriguez etal, 2014,
current PSEP
2500 54 Jetventur 61 17 Pallrings  Co+Counter  Rodriguez et al, 2014,
current PSEP
8000 212 Diffuser 52 6.5 Pallrings Cocurrent Lopez et al., in prep
UNRB
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F biogas (m3/h) 80
[H,S] (ppm,) 3000
EBRT (seg) 180
HRT (h) 35
V (m3) 5,15
D (m) 1,40
Reactor liquid vol. (m3) 3,00
Qrecycle (m3/h) 1-10
pH 2.6 -2.7
Qair (m3/h) 0-20
Packing material Pall rings 1”
Spec. surf. area (m2/ms3) 209
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Biogas desulfurization: experiencies from lab-scale

to full-scale

Anaerobic digestion facility at Manresa
(Barcelona) WWTP
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H.S +0.50 microorganisms \SO+H o)
2 y 2/ 4 2
microorganisms 2— +
H,S + »SO,” +2H unB
Anoxic (total denitrification)
H,S +0.4N0/ + 0.4H " —mereereasme 5 5% 4 0 2N, +1.2H,0
H,S +1.6 TSI 5 SO, +0.4H " +0 0.8H,0
S®+1.2 +0.4H ,0 —ereorgansme_y 502 4+ (; +

e No more G-L mass-transfer limitations!
 No comburent (O,) added to methane
e A N-source is needed
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An alternative to aerobic oxidation: Anoxic desulfurization

Universidad
de Cadiz

Anoxic desulfurization pilot plant developed by UCA
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LIFE BIOGASNET: Sustainable Biogas Purification System
in Landfills and Municipal Solid Wastes Treatment Plants

https://biogasnet.eu/
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OBJECTIVE

Main Project Objective:

BIOGASNET project will demonstrate cost-
efficient, low-carbon footprint technologies
for biogas upgrading in order to boost the use
of biogas as sustainable energy source, to
reduce the carbon footprint of the energy
cycle and to promote the circular economy.
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TECHNOLOGY DESCRIPTION

CADIZ Site
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CADIZ Site

_ Nitrification CSTR 7 15 0
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NO, /NO;(aq) > N,(g)
H,S(I) > S° (solid)
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NH,(g) + H,0 <> NH,OH(liq)
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v’ Biological technologies can substitute physical-chemical
technologies for biogas desulfurization.

v Aerobic desulfurization in biotrickling filters has some
operational drawbacks at high H,S concentrations

v Anoxic desulfurization avoids mass transfer limitations
and biogas dilution

v' BIOGASNET is a promising technology which couples
ammonia/nitrate denitrification and biogas
desulfurization
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Bioprocess for simultaneous biogas landfill
desulfurization and nitrogen removal from
leachate in a pilot plant.

Thanks for your attention!!
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Sustainable Biogas Purification System . 1
in Landfills and Municipal Solid Wastes https.//blogasnEt.EU/

Treatment Plants
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