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Abstract — The selective removal and recovery of fermentation inhibitors during purification of sugars from biomass
hydrolysates can increase the economic efficiency of the entire process to produce bioalcohol from lignocellulosic bio-
mass. This study investigated the effect of furans in phenols-free biomass hydrolysate on acetic acid extraction in an
emulsion liquid membrane system. Under specific operating conditions, more than 99% of acetic acid could be extracted
within 5 minutes, and the degrees of extraction of furfural and 5-hydroxymethylfurfural were about 10% and 4%, respec-
tively. The extraction rate of acetic acid was also lower at a higher initial concentration of furfural in the feed phase, which was
greater for furfural than 5-hydroxymethylfurfural. Thus, if furfural is first removed from the hydrolysate prior to acetic
acid extraction, emulsion liquid membrane would be a more economically efficient way of removing acetic acid.
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Fig. 1. Effect of organophosphorous extractant in the membrane

phase on degrees of acetic acid and furfural extraction in a
four-component simulated hydrolysate with furfural in the
ELM system (A: acetic acid, F: furfural; Feed phase: S0 mmol/L
acetic acid, 100 mmol/L xylose, S0 mmol/L sulfuric acid, 0.6 g/
L furfural; Membrane phase: 1.5vol% C9232+0.5 vol%
Span85; Stripping phase: 1.5 mol/L Na,COj).
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Table 1. Degrees of sulfuric acid (SA) and xylose (Xyl) extraction at S min in the ELM system with different organophosphorous extractants (Feed
phase: 50 mmol/L acetic acid, 0.6 g/L furfural, 100 mmol/L xylose, 50 mmol/L sulfuric acid; Membrane phase: 1.5 vol% C9232+0.5 vol%

Span8S; Stripping phase: 1.5 mol/L Na,CO3)

Time TBP (20 mmol/L) TBPO (20 mmol/L) TOPO (20 mmol/L) TPPO (5 mmol/L) TOPO (5 mmol/L)
(min) SA Xyl SA Xyl SA Xyl SA Xyl SA Xyl
0.5 -0.92 -1.78 -1.91 -1.60 -2.52 -2.04 -1.47 -1.16 -1.81 -1.77
1.5 -3.15 -2.76 -2.64 -2.44 -2.92 -2.59 -2.22 -2.01 -2.84 -2.73
3.0 -4.56 -4.07 -4.08 -3.58 -3.61 -3.45 -3.13 -2.89 -4.09 -3.89
5.0 -5.98 -5.61 -5.37 -4.82 -4.88 -4.25 -4.53 -3.91 -5.98 -5.58
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Fig. 2. Effect of alkali solution in the stripping phase on degrees of

acetic acid and furfural extraction in a four-component sim-
ulated hydrolysate with furfural in the ELM system (A: ace-
tic acid, F: furfural; Feed phase: 50 mmol/L acetic acid, 100
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Fig. 3. Effect of Na,CO; concentration in the stripping phase on
degrees of acetic acid and furfural extraction in a four-com-
ponent simulated hydrolysate with furfural in the ELM sys-
tem (A: acetic acid, F: furfural; Feed phase: S0 mmol/L acetic
acid, 100 mmol/L xylose, 50 mmol/L sulfuric acid, 0.6 g/L fur-
fural; Membrane phase: S mmol/L TOPO, 1.5 vol% C9232+
0.5 vol% Span85).
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Fig. 4. Effect of initial furfural concentration in the feed phase on
degrees of acetic acid and furfural extraction in a four-com-
ponent simulated hydrolysate with furfural in the ELM system
(A: acetic acid, F: furfural; Feed phase: 50 mmol/L acetic acid,
100 mmol/L xylose, 50 mmol/L sulfuric acid; Membrane phase:
S mmol/L TOPO, 1.5 vol% C9232+0.5 vol% Span85; Strip-
ping phase: 1.5 mol/L Na,CO;).
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Table 2. Degrees of extraction and enrichment ratios of 7 components at S min in the ELM system (Feed phase: S0 mmol/L acetic acid, 1.5 g/L
formic acid, 1.0 g/L levulinic acid, 0.6 g/L furfural, 0.6 g/L. HMF, 100mmol/L xylose, S50 mmol/L sulfuric acid; Membrane phase: 1.5 vol%
C9232+0.5 vol% Span85, 30 m TOPO; Stripping phase: 1.5 mol/L Na,CO53)

Extraction efficiency Acetic acid Formicacid  Levulinic acid Furfural HMF Xylose Sulfuric acid
Degree of extraction 99.7 99.7 96.7 9.2 4.1 -4.6 -4.9
Enrichment ratio 5.7 3.6 04 0.5 0.003 0.2
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