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Motivation:
5 Lrgnocellulose represents a readily avarlablﬂrenewable feedstock which may be used in the production of a varrety of chemrcals and fuels. An integrated bio-

¥ refinery could extract hemicellulose while, preserving'cellulose for pulp groductrdn Fermenting the hemicellulose derived five carbon sugars is more difficult than
"fermentlng cellulose derived glucose. Incr sflrrgsthe"fneld thro use of hemrcel1ulose is essential to maK‘Jthe bio- refrhery economical.
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x Escherichia coli KO11:

Single celled bacteria, grows at room temp. & near
heutral pH.
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E. coli naturally consumes
many sugars to a mix of
ethanol and organic acids,
but was metabolically
engineered to produce
ethanol exclusively with
genes from Z. mobilis.
Small amounts of acetic
acid, lactic acid, succinic

acid, and formic acid may
still be formed
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_Cellulose is a:polymeric chain A StrUCtHre of- Héfnrcellulose (Ar{abrnoglucuronoxylan) —
1 (_* glucose units only ’ ) Xylose backbone with branchrng Arabinoseé.and glucuronic
Hemicellulbse is alheterogeneous (i ¥ Y L acid ubstrtu ts. Other\typES of hemicellulose contain
., Ipolymeric chain with branching , | Glucose, ?d _chtose and Mannose - 4 ’
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Hydrolysis to Mongsugars

% Control )
py pH: 5':517}( 2M NaOH . "'Before fermentation itis necessary to break the bonds linking the
Level,Control |~ 3 Tempe}&irre 37°C by heat ' hemicellulose sugar tnits. This is done with dilute acid at 121°C.
ik ' e Jacket /&:oolrng coil . 'Longer keaction time; higher temperature and more acid
'G&s Mixer Aeratron 1LPM by, fHetmal lw' correspond to more stavere hydrolysis, which decreases
BE i monosugar recovery except forincreased glucose due to cellulose
pl—*ah B0 masg ﬂ?"" control | '\,! degradation.' Degradation products such as acetic acid, furfural,

/ { Agrfatrsn "100RPM b ‘and hydll;oxymethyl furfural alsolincrease. These compounds are
BUL & ¥ }mpwn tq |nhgbLt the'micro- organrsms used in fermenting.

B n 1 Moqitoriog Cell Growth: VAR ¥ y
+/ Optical Density at 600nm \ Fermentﬁumpf Frve Sugar er
R Caij)on [5|oxrde % in exhaust
- ',_,J St’rgar Co‘ncentratroh (HPLG)!
lim,anoll Qoncentratron (HRLC)

N . R
f stem Controller

Power Coot‘rol

Mixtures of the five pure

sugars were prepared in ratios !
corresponding to recovery data
of‘hemicellulose extracts

[ prepared in ourJab, at
extraction times, of 60 minutes
and 99 minutes.

B Air flow was slightly lower for..
the 60min case at 0.4LPM.
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I%rﬁ'ect of Temperature on Fermentat,rSn gy r
., & ‘t" ucélwrcellulose Extractrqn

"\ Wood chips are\ treated in a‘,Dronex

lr : , . ASE10Q extraCtor with water at'150°C 3 AT y
: (and 100bar. Approximatel§ 50% of the| ln both trials glucose was consumed within the first 10 hours. Xylose
b initial hemicellulose,will be recovered into mains nearly’ conStant until this time, then ferments atja much faster:
L (G s@lutron Hemicellulose is more readily rate. GalactoseTrs entirely consumed within 60 hours. Mannose
) solublhzed than cellulose beb’ause of its determlnatron was not possible." Arabinose showed very:little

h. | Hower degree of polymerization‘and the | decrease in the 80, hours monitored. 30g/L ethandl was produced in .

. § "presrenq‘e of srde chains. S | thé\99min tnal,ympared to only 17g/L in the 60m|h trial. ;
q )Wldsé ferrﬁentqtron, at 37°C showed vr’d M. & L% A
;. mdch faster sugar consumption and; Future & W'" examing fermentatron Of dctual” G Conclus‘lons Ethanol was produced from simulated .

'

. eth% nol productron rates that the samp hardwood hemicellulose extracts prbducedxrn our lab: “g?"#OSE extracts at 85% of theoretical yield. Th|s g
data

ltlons ruh at 30°C. I ﬁesponse to inhibitors such as acetie ac\d and furfural des a baseline of comparison for future work. {
ill bb evaluated. Operatrng conditions.will be optrmlzed | /s

-I : L 'i aand the carbon mass balance will be“plosed ‘r ‘,{ o X il
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