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Abstract: Cellulose triacetate was synthesized by a transesterification reaction of mild-acid
pretreated lignocellulosic biomass with a stable acetyl donor of isopropenyl acetate in an ionic liquid (1-
ethyl-3-methylimidazolium acetate, [Emim][OAc]), which enabled a complete dissolution of
lignocellulose as well as an organocatalytic reaction. The homogeneous acetylation of pretreated
bagasse (80 °C, 0.5 h) and subsequent precipitation process using methanol led to enriched cellulose
triacetate with high degree of substitution (DS: 2.98) and glucose purity (~ 90%) along with production
of lignin acetate. In the similar transesterification reactions, cellulose with both primary and secondary
alcohols exhibited higher reactivity than xylan-based hemicellulose with only secondary alcohols.
Interestingly, [Emim][OAc] better catalyzed the acetylation of such aliphatic hydroxyl groups than
phenolic hydroxyl groups of lignin, despite of the inherently higher reactivity of phenol than alcohols.
This contradiction was caused by another catalytic ability of [Emim][OAc] for a selective deacetylation
of aromatic acetate. Consequently, these multifunction of [Emim][OAc] allowed a selective acetylation
of aliphatic hydroxyl groups of lignin while phenolic hydroxy groups remained intact. Furthermore, the
homogeneous transesterification in [Emim][OAc] was further applied to a direct conversion of bagasse
with a mixed-bonding of decanoyl and acetyl groups into a functional lignocellulosic plastic with excellent

thermal processability and mechanical property.
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Figure 1 '"H NMR spectra of PSAc in methanol-insoluble fraction (top) and LigAc in methanol-
soluble fraction (bottom), which were synthesized from bagasse.
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Figure 2 "H NMR spectrum of CelAc derived from mild-acid pretreated bagasse.
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Figure 3 OH conv. and DS of CelAc*Ve® (left) and XylAc (right) at 50-80 °C for 5-180 min.
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Figure 4 Conv. of total OH of LigAc'-5'i9nn at 25-70 °C for 30 min and at 80 °C for 5-60 min (left)
and the detail conv. of AliOH, PhOH, and COOH of LigAc'-5i9nin at 80 °C for 5-60 min (right).
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Figure 7 '3C spectra of LigAcSeective | igActU!, and Kraft lignin measured in DMSO-ds at 70 °C.
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Figure 8 Pictures of lignocellulose mixed esters in the form of strings, which were molded through
flow tester using the die with 1.0 mm of hole diameter.

Table 1 Thermal and mechanical properties of lignocellulose mixed esters

Product DSpe? DSac? Ta-5% P Ttiow © Flexural strengthd  Flexural modulus 9
[ % | % /°C /°C / MPa / MPa
BagAcDe 22 76 237 160 52+1 1639+41
PSAcDe 22 77 266 195 8113 3000£101
CelAcDe 20 78 349 215 1062 3478184
XylAcDe 24 75 237 215 —9 —9
LigAcDe 22 64 ¢ 194 ~30f —9 —9

@Determined by 'H gNMR. ®Measured by TGA under N, atmosphere (heating rate: 10 °C min™"). *Measured by flow tester under
a constant pressure of 4.9 MPa (heating rate: 3 °C min™"). “Determined by a three-point bending test (bending speed: 5 mm min’
1, N=5). ¢ Deacetylation of phenolic moieties catalyzed by [Emim][OAc] might result in increasing the content of unreacted PhOH
groups. fOH contentNot accurately determined because of the softening nature at r.t. 9 Not applicable due to the lack of enough
thermal processability (ATg.5%-Thow)-
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