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Leslie Jacquemin during her PhD, co-managed by Caroline Sablayrolles for life

cycle analysis

" Extraction et Purification

Extraction was done by twin screw extrusion at large
scale in order to produce large amount of hemicelluloses
for film production and to compare different pathways for
extract purification.
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Results indicates that alcoholic
precipitation produce the purest
powder. The combination of
ultrafiltration and anionic
chromatography do not allows for
the production of a pure
hemicellulosic powder.

Large amount of glucose comes from the remaining starch, In
all cases. Properties of the films produced by mono-screw
extrusion are compared to those of films obtained by casting.

DM~ 260% Weirske Films properties were determined at UH and UCAI.
W e 1220 ke T Comparison of the properties of the films obtained by casting or by extrusion after addition of glycerol as plasticizer
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Centrifugation is more efficient than filtration for Extrusion produces film with a higher mechanical resistance

liquid/solid separation while ultrafiltration allows for both than casting but with elongation rate 6 time smaller.

concentration and partial purification of the extract.

. L Life Cycle Assesment
= Hemicelluloses characterization and N Y

A life cycle Assessment has been lead on the different

properties scenarios: | | | |
- - - . - ScénarioCl [ Scénario C2 [ ScenarioC3 M ScenarioC4 M Scénario E1
Specific characterization of the extract has been oo
performed at INRA of Nantes, partner BIA (Pr. Saulnier) 90%
Cy . : : 80%
and at the Helsinki university, partner UH (Pr. Tenkanen) 70%
60%
Compaosition of the powder obtained after each of the evaluated process. 50%
40% i
Composition Direct UF+ UF+CH UF+CH 30%
precipitation Precipitation  + Precipitation  + Freeze drying 0%
Mass (kg) 0.53 0.60 0.7 0.4%
Dry matter (%) 94 95 95 59 10% -
Organic matter 91 94 93 83 0% 3
Protein (% dw) 12.9 15.5 11.7 8.2
ignin (% dw S &L < ,0 ,é P> & &
:Jlgﬂmn{nje?%]dw} 0.21 0.2 0.16 0,09 O“fv &O'é\ O/\°+<</ @*fo 0‘5'/\ o"('/\ /\@Q/\ ?QQ& QQ’Q gS’/é(
Fucose (% dw) 0.07 0.06 0.08 0.05 & & &L ¥ &
Arabinose (% dw) 6.38 661 7.05 3.87 o _ _
v maptyry SN Ao 034 036 Result have shown that precipitation have the high
?“T‘mh{f‘ﬁ] il‘é'l‘fé i:”;‘f: fg'-lgﬁg fg'-?fg impacts, respectively because of the ethanol fabrication
XA 27— 366 266 238 and the energetic consumption. The scenario C1, which
eI R A NPD IS the one without precipitation appeared to be the best In

NDP cno peaks detined

the majority of impact categories.
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