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Abstract — The extraction and adsorption characteristics for three phenolic ketones with high physicochemical similarity
among phenolic compounds, which are alcohol fermentation inhibitors in lignocellulosic biomass hydrolysates, were
investigated. The most suitable basic extractant for selectively separating acetosyringone from three phenol ketones by
reactive extraction was found to be trioctylphosphine oxide. In addition, it was found that adsorption using XAD16, a
polymer neutral resin adsorbent, or physical extraction using hexane, was a suitable separation method for separation of
4'-hydroxyacetophenone (HAP) and acetovanillone (AVO). A five-step fractionation process including extraction and
adsorption mentioned above has been first proposed to separate and concentrate the three phenol ketones present at
equal mass percentages. When physical extraction with n-hexane and re-extraction with an aqueous NaOH solution were
used as the steps 4 and 5 in the fractionation process respectively, it was possible to obtain almost 70% or more of the

purity of three phenolic ketones.
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Fig. 1. Structure of three phenolic ketones.
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Fig. 2. Removal percentage of each phenolic ketone in aqueous phase and separation factor of averaged HAP and AVO to ASO as a function
of initial pH of aqueous phase in a reactive extraction system with a basic extractant. (a) S0 mM Amberlite LA-2, (b) SOmM trictoyl-
amine (c) 25 mM trioctylphosphine oxide (d) 25 mM Adogen 464. Aqueous feed solution (15 mL): 0.05 g/ HAP, 0.05 g/L. AVO, 0.05 g/L

ASO; Organic solution (15 mL); Organic solvent: hexane.
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Table 1. Composition of aqueous phase after each separation step in a fractionation process

. Dosage or Type of aqueous Composition of aqueous phase(wt%)
Feed or separation step .
phase ratio phase HAP AVO ASO
Feed solution - A 333 333 333
Reactive extraction with 55 mM TOPO 1 B 3.6 209 75.5
0.15¢g 70.0 15.0 15.0
(4-1) Adsorption onto XAD16 020¢g C-1 75.1 11.9 13.0
025¢g 78.0 10.2 11.7
(5-1) Desorption with 70 vol% 015g 27 >72 201
E1OH solution 020g D-1 25.6 53.5 209
025¢g 274 52.1 20.5
9 63.0 20.0 17.0
(4-2) Physical extraction with hexane 12 C-2 66.0 17.5 16.5
15 69.1 153 15.6
(5-2) Physical re-extraction with 0.05 M ’ >7 7 196
N O soutiom 12 D-2 7.8 72.1 20.1
15 10.6 68.6 20.8

XAD169] {150l Z7gte] whet v]5/9 =7 HAPR. U gl 4] o =
& AVOS} ASO9] FaHEo] S7Hlth= & gjnjgitt. slisA
Eo] T2 XAD162 70 vol% olE-eFg-al o & AT 5-1)
3191S Wl 57.2~52.1%2] AVOZ} Ao F AL, HAP, AVOS} ASOS2]
erxk-go] 717t 80.8~62.3%, 90.8~71.1%S} 87.9~68.3%¢ 15 T}
A 4-29] EE|FENAE A TEN T SR AHE 1:9~1:15
7HA] MFA S ol 8304 63.0~69.1%2] HAPS A& 5= 9)
Ut o] A¥p= An)7) ksl uhek AP g o] ke Fujg
H =4 718l Ao H-u)7} F71aelr] wiiel v SA =7
HAPR U g4 02 =2 AVOS}t ASOS] =& E°] S/
W Z 8} 0.05 M NaOH 5§ of 23 o 3 ( l 5-2)°14
74.7~68.6%2] AVO7Z} Gojfl om ojuf HEAE 3F 52 9F
S5 100%0] 31k 219] A5 EiZ XADI16e| 46* e
SAxtol| o3t Fe|FES F519] HAPY AVO2] 37} 7]* ey
o 4= AU BE XADe] o] §t Fato] dlte] o)t Eela
o7t ] & HAPS| AZFME&-8 FUSA 2L, 70 vol% oﬂ%%
F=g-Mof| 98t Ehxlo] 0.05 M NaOHel| 23t SI=ZH T} Az o2
A 52 AVOS] AFMEES FoUTh B3 XADI6E F2H4
HsAES] @3] ofgfglon], nlwA] H& GAES Kol ollehe
Fgoe] Aol 90%E A717F oAk b, o
dojxl 7k =gAto]| Q= HIEAE 350 AuEg-S e uj,
TOPO®|| ]38t WH-g-F-& 3} Sate] 9|3t Bel|5ES X sk i
5} 37go] Aoz He),

_v;

L)
o

4.4 E

AFAE 3T thF w-eFF A& Tot] A 4719 o
7135FEA 5 TOPO7F ASOS] A8 2ol 7h Agers o

il

%ﬂl% 3&l thEk v]=7d &<l hexaneol o3t ¢ 5=}
: .

=573 S2AIQ XAD-16°0 &% F2-5 g3t HAPS} AVOE
2a)g 4 9lglon], sl AVO, ASO, HAP <54 2 BlFA o) ot
1+

sTA 23l & é—% Fato] 2 HlEAEY 5E oF 70% o1
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