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Table 3.5 Ranges of wvariation of the chemical composition of
different lignocellulaesic feedstock [S0O].

Feedstock Cellulose [2£) Hemicellulose [polyoses) Ligmir [3&)
Hexoses [5) Pentoses [6)
Softwroaod S40—45 1215 F—1ar 26—31
Hardwood 20— 3 25 17—2ZF5 225
Cereal straw 2E—40 25 17—21 6—21
Maizme strasss 3541 2z 1328 1i0—17F
Rape stramw 38541 — 1722 1922
Recovered paper SO—70 — —15 15—-25
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l LCF - lignocellulosic feedstock

; low-molecular-mass substances I 1 high-molecular-mass subslances,
I organic I ] inorganic | l polysacchandes j lignin
polyoses l

— — ————
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[:] LCF- chemical technical main groups .

Fig. 3.4 Chemical-technical major groups of lignocellulesic feedstock [48].
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Cellulose pulp
G I
f’[_ﬁj Insolubles ::> Paper products, etc.

— Wash  Highly purified
Dissolve lignin and for esters/ethers

: :P hemicellulose
Organic solvents
H,Oand H :
Steam explosion Aqueous  Hemicellulose

Phas Value added feedstock
Solublesr—) ""a5¢ @ for microbial production

separation : : .
of chemicals, fuels, polymers

Lignocellulosic Biomass Organic  Lignin
Synthesis of adhesives,

thermosetting polymers
Often burned

9.7 Flow chart depicting the NREL-patented ‘Clean Fractionation Process’, by
which lignocellulosic biomass Is separated into its three major components.
These fractions can then be processed through environmentally benign
methods to purified feedstocks, which can be used to produce a variety of

Industrial products (Kulesa, 1999).
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carbohydrates in ignoceallulosas
cellulose hemicelluloses’ polyoses
I
I _ |
hexosans pentesans
At rides glucan mannan palactan xylan arabinan
L Y L 1 ¥
CHC G GHO CHO CGHO
H——0OH HO——H H——CH H——OH H——CH
HO———H HO——F HO——H HO——H HO——H
H——0OH H——OH HO——H H—OH HO——H
H——0OH H—t—OH H——OH CHLOH CH20OH
SHLOH CHLCH CHAOH
iy - D-glucose C-mannose D-palactose D-xylose L-arabinose
hexoses pentoses

Fig. 3.9 Carbohydrates in lignocelluloses.
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Fig. 3.5 Section of the chemical structure of cellulose.
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Fig. 3.7 Lignin structural units and an example of coupling.
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Fig. 3.8 Comparisen of the compositions of hardwoed and softwood [56].
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Cellular Structure
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