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How it started?

Science wome news so

ScienceWebinars
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Carbon management & Bioresources strategies for
scoping the transition towards low fossil carbon

French president’s climate talent search nabs 18
foreign scientists

Science Magazine. Dec 2017. .

Carbon management towards low fossil carbon use
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Why ?
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Let’s not get confuse in the terms
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Postponing C-releases in the atmosphere iy 15

HALF A DEGREE OF WARMING

-Emergency to stabilize global mean annual surface temperature : MAKES A BIG DIFFERENCE:
EXPLAINING IPCC'S 1.5°C SPECIAL REPORT
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Cambioscop In a nutshell
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Six Research objectives

-

Carbon redistribution (regional + v/s threshold)

Carbon circularity, time & narratives //
Methodological development (prospective)

\_ [] ro2 []ros )

Most promising pathways Geo- & time-explicit
bioeconomy LCI Database

Biomass conversion pathways (LCI)

of current uses

Land use
changes

g

s v

Bio-pumps Spatially-explicit residual ;
4 @72 &

_ '
p o ) 3 biomass baseline em?(
Biodiversitjk DR04 D RO1 ;m o ®)

fﬁ;f []ros

)

Final LCA on Logistics, markets, economy of scale
R P selected -
9\— < L bioeconomy
models D Research Objectives (RO) p.1




We want to get here...

Manure
AD1 (W/H2)
AD2 (scrubber)
NPK
Straw
I Field incorporation C input to soil
Ethanol production bioethanol
Heat —
Electricity
Feed carb
Grass Extraction

Note: (1) fluxes (f values) presented herein are fictive; (2)

Feed protein - ! <
Avoided products not represented for simplicity

Feed fibre
Bn = Tn Pn
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Without considering biomass in isolation

B,
B,
By

Electricity grid

Decarbonized electricity

Bio-based
materials, long-
cycle platform

panels
reinf, fibres
refrigerant
Feed
slurry —r @

Food & feed

platform
(biorefinery)

Bio-oil & gas —* Syngas

platform Bicgas
(AD / gasification / og

HTL / pyrolysis) |  Biochar
~/— Dig

fibre

—>

. Meat
protein
carbs
lipids, omega-3.
others (slurry ...) *
Food

Electricity or

Electricity photons

gl

Jetfuel

Jetfuel
production
(FT, SMR)

[—

—  Crude oil

] y\ Heat (remote)
Rl

\ Gas upgrading

Molasses, etc. Value platform
(fermentation,
supercritical CO,

extraction, etc)

Ethanol/Ethylene

production

—

Heat

\—* others (slurry ..)

I+ acids

= PHA/PHB

— colnrants} @ Carbon

—+ enzymes -

4

Alcohals / hydrocarbons .ﬂ

Hydrocarbons
(short-cycle)
platform

Maritime fuels &
long-haul trucks

CH,
Heat

liquid fuels
bio-plastics —
Others (tbd)

CH,

Heat

water electrolysis

Heat

Heat

District heating grid and/or heat storage

Gas grid & storage

Carbon sink

CH,




RO1 - Spatial inventory & baseline LCA

Manure

Shivesh Karan,
Postdoc

Straw & crop
residues

Primary Forestry Residues
TONNESry macter [YeEAT
- o5
- 0.15-03

03-045

0.45- 06
0.6-075
- 0.75-0.9

i e

Garden & park household
waste

Primary Forestry Residues
ToNNeSyry.matter /YA
I <0.15
I 0.15-0.30
0.30 - 0.45
0.45 - 0.60
0.60-0.75
W 0.75-0.90
N 0.90-0.91

Low

Unused
meadows

Industrial
(selected
streams)

Primary Forestry Residues
TONNESry muster (YA
. <0.15
W 0.15-0.3
0.3-0.45
0.45-0.56

Sewage sludge

Logging residues
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RO2/bio - oil & gas module

[
HHH
/m \ oLl e &
S I O
T\ HHH TS
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C, H, O, N, P material compositions « Building the life cycle inventory (LCI) of 0
OSSN "o _
= Pimchanok Su-

Co-products

Ungkavatin,
PhD Student

0“ RAF technologies and upscaling
W

(if needed)
Hydrocarbons » Establishing the input-output algorithms “
B e S for selected technologies based on Y \/
= = g CHy .
D ] the input feedstock E\® ,@3
8o\ B9s
@ PAPER 2 ’ QAR
- \J‘J

SAF C and H compounds
Q (Hydrocarbons)
m Bio-based aviation fuels /m \
\ CH OH
H\c=c< * oL _on )
WO « The optimal use of co-products generated

« Review the renewable aviation fuels (RAF)
in the first stage (strategic LCAs for RAF)

Life cycle inventory analysis

production conversion technologies g2
» Screening the involving technologies - ) mg@ L o (PAPER 3)
with the input/output products also | | o * Studying the other uses of bio-crude ol
g e I — and bio-based gas (PAPER 4)

the co-products generation o e
\_ PAPER1 _/ e \_ %
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RO2 / Bio - oil & gas module

STAGE 1

~ Compost

|

Other uses /
b
counterfactuals

o)
=

Identification of:

* Residual resources (RR) available in
Occitanie region based on technical
reports

¢ Current uses of RR

+ Effects of diverting the RR from
their current use/function to bio-
based gas production
(counterfactual)

STAGE 2

Co- Rejected/
Anaerobic product 1 Co-
digestion [ product 1
(AD) Upgrading
1
Upgrading
Gasification 2
(GA)
Co- Rejected/
product 2 Co-

product 2

Analysis of the bio-based gas production

(focus on CH4):

* Technology pathway (anaerobic
digestion, AD, and/or gasification, GA)

* Technology upgrading for CH4
maximization

* Management of co-products and
rejected

STAGE 3

Concetta
Lodato

CH4
produced

Regional gas
demand

Determination of the two hypotheses

based on the regional gas demand

(current and future):

e The supply of bio-based gas > regional
gas demand

* The supply of bio-based gas < regional
gas demand



RO2 / Bio- oil & gas module
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Pathway 2. Patrick Brassard,
Pathway 1. . . ]
v Combustion Pat_hyvay- 3 Pathway 4 Postdoc
Pyrolysis e arieter] Gasification HTL
*‘ Biochar ’ Heat Syngas ~{ Bio-crude
Wastes : Ashes, Gas Co-p: Bio-oil, Biochar
| Bio-oil
(Heavy phase) Hydrochar
BiO 0|| IF(77E;;;;;77:} ”””””””””””””” f
(Aqueous phase) b Naturalgas oo
”_ EWES Tl | 427 kg (30 % w.e.) Combustion in a :
eI (! 000 ka DM) gas burner (own matEEALNEEEBSEE
] Syngas ’ | residues 1411kg 1397 kg 1082 kg (10 % w.c.) consumption) Y 5
(GB4kg D) (74KsDM) _ ET4KGDM) oo ;

Chipping Storage Grinding Drying Pyrolysis 391 kg Bio-crude oil small scale oil 5725 MJ P—
in forest (<4 mm) (10 % w.c.) (screw reactor) 240 kg Vinegar boiler heat

i Use in crop ;
14,1 kg dust Syngas 15,294 nc 19.7kgai <
CO [ q LiE ntl al LCA ———————————— 96 management Bio-crude oil 36,1% cultivation Bio-fungicide

Wood vinegar 22,2%
Biochar 26,6% 204 kg C in agricultural soil

platform for
therm Ochemlcal co nverslon |H Fungicide productionﬁ} ______ 14 kg ash in agricultural soil




-Biopumps
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RO3 - Prospective assessments |

UNCHECKED LONSUMPTION HiGH OPEN-S0UR (L SUSTAINABILITY

Seung-Hye Lee

=9NN0SY

SURVIVAL OF THE RicHesT CONNEGIIVITY  LOCAL iS THE New GLogAL

Source: World Economic Forum, 2017
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