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Abstract — Hemicellulosic hydrolysates contain not only sugars but also several kinds of ethanol fermentation inhib-
itory substances such as carboxylic acids, furans and phenolic compounds. In this work, emulsion liquid membrane
(ELM) was chosen as a separation technology to remove the inhibitors. A basic simulated hemicellulosic hydrolysate
was composed of xylose as sugar, dilute sulfuric acid solution as solvent, and acetic acid as carboxylic acid, and furfural
as furan derivative or p-hydroxybenzoic acid(HBA) as phenolic compound was added to the hydrolysate when neces-
sary. Acetic acid and HBA as weak acid could be selectively removed from the hydrolysates in all the ELM systems
considered here, but furfural as aldehyde was quite hard to remove. Also, when HBA was added to the basic simulated
hemicellulosic hydrolysate, both of acetic acid and HBA in the feed phase could be selectively removed up to 99% in an
ELM system with tributyl phosphate as extractant.
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Fig. 1. Effect of type and concentration of alkali solution in the strip-
ping phase on degrees of extraction of acetic acid and xylose
in a basic simulated hemicellulosic hydrolysate in the ELM
system (A: acetic acid, X: xylose; Feed phase: 50 mmol/dm?3
acetic acid, 100 mmol/dm® xylose, 50 mmol/dm?® sulfuric acid;
Membrane phase: 2vol% C9232).
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Table 1. pH of each alkali solution and concentration of acetic acid in the solution for three different P,

Concentration of acetic acid in each alkali solution required to meet Py;, (mol/dm”)

Pua (%) pH ofalkali solution —— 5 o 1.5 mol/dm’ NaOH 2.0 mol/dm’ NaOH 1.0 mol/dm’ Na,CO,
02 7.746 1.002 1.503 2.004 1.073
6.754 1.010 1.515 2.020 1.296
5 6.029 1.053 1.579 2.105 1.760

Table 2. Degrees of extraction and enrichment ratios of acetic acid, xylose, sulfuric acid at 14 minutes in the ELM system with different alkali
solutions (Feed phase: 50 mmol/dm® acetic acid, 100 mmol/dm® xylose, 50 mmol/dm? sulfuric acid; Membrane phase: 2vol% C9232)

Degree of extraction (%)

Enrichment ratio

Stripping solution

Acetic acid Xylose Sulfuric acid Acetic acid Xylose Sulfuric acid
1.0 mol/dm* NaOH" 92.9* -4.40%* -4.00 5.38 0.149 0.076
1.5 mol/dm* NaOH 97.1 -5.33 -5.30 5.46 0.186 0.109
2.0 mol/dm® NaOH 98.0 -6.68 -5.67 5.06 0.198 0.131
1.0 mol/dm? Na,CO, 96.7 -5.55 -5.12 5.05 0.185 0.153

*Referred from the previous work[11].
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Fig. 2. Effect of initial feed composition on degree of extraction of
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brane phase: 2vol% C9232; Stripping phase: 1.0 mol/dm’

NaOH).
3-2. NS HoiHo| osl EikE EESIK| = 712 2AL

SINEEERA JiEHoRHE M| H|AH

7R & B ol 98l TA vlo] QA ThRalehe
autohydrolysis == 571 %4] o] | AER O E b dow
wafshE o= AgtelAl= FAR, 'rslE i Ake] &4 7}
Tl fIst AAE g o = wol ARGETH20,21]). whEbA, S4E
= AHEIA il dolxl TRl o] A3 EL A m At AT
o] & &= i}, o]gfst GR N O FHE FALS AAE &= Jd=AE
o}r 7] flate] o HY Hepyo] ALE o, Fig. 3 1 4
= HojErh AR ] 5ol s 24T FE80] 145
ool A2 95% 71 o)/de] T3t 212 2 Kot autohydrolysis
|ZH 2 ol 7kl o2 e 24hE A7 8] 4
= Q)Q)t). 3t 3l9de]

TC -
s e,

3 LI

=
AT </

o
FBAoD Ay oupo] AaPe o

__ 100
S O 8
< o 2
3 o
® sof A i
2 0
3 2
@
w 60fg 1
(o)
c Q
Re]
8 40 ]
=
5
“—
o A 1.5mol/dm® NaOH
o 20F \ J
o O  1.0mol/dm® Na,CO,
o O 1.5mol/dm® Na,CO,
(m]
0 . . . . : : :
0 2 4 6 8 10 12 14
Time (min)

Fig. 3. Effect of type and concentration of alkali solution in the
stripping phase on degree of extraction of acetic acid in a
simulated hemicellulosic hydrolysate without sulfuric acid
in the ELM system (Feed phase: 50 mmol/dm® acetic acid,
100 mmol/dm?® xylose; Membrane phase: 4vol% C9232).
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Fig. 5. Effect of type of alkali solution in the stripping phase on degrees
of extraction of acetic acid and HBA in a basic simulated
hemicellulosic hydrolysate containing HBA in the ELM sys-
tem (A: acetic acid, H: HBA; Feed phase: 50 mmol/dm? acetic
acid, 100 mmol/dm® xylose, 50 mmol/dm® sulfuric acid, 0.2 g/dm’
HBA; Membrane phase: 1.5 vol% C9232+0.5 vol% Span85).
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Fig. 6. Effect of initial HBA concentration in the feed phase on degrees
of extraction of acetic acid and HBA in a basic simulated
hemicellulosic hydrolysate containing HBA in the ELM system
(A: acetic acid, H: HBA; Feed phase: 50 mmol/dm® acetic acid,
100 mmol/dm® xylose, 50 mmol/dm® sulfuric acid; Membrane
phase: 1.5 vol% C9232+0.5 vol% Span85; Stripping phase:
1.0 mol/dm® NaOH).
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1.0 mol/dm® NaOH).
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