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Chemical - Structural characterization of lignin extracted from Pitch
Pine with Ionic Liquid (1-ethyl-3-methylimidazolium acetate)™
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ABSTRACT

1-Ethyl-3-methylimidazolium acetate known as efficient biomass pretreatment reagent was used
for the extraction of lignin from rigida pine wood (pitch pine), which was called to ionic liquid
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o] A A A (1-ethyl-3-methylimidazolium acetate) &

%3 271tk uU-(pitch pine) @1de] 318} - 7+ EA

lignin (ILL), and chemical - structural features of ILL were compared with the corresponding
milled wood lignin (MWL). The amounts of phenolic hydroxyl groups (Phe-OH) was determined
to 100% for ILL and 7.2% for MWL, respectively, where those of methoxyl groups (OMe) were
49% for ILL and 11.0% for MWL, respectively. The weight average molecular weight (Mw) of ILL
(3,995) were determined to ca. 1/2 of that of MWL (8438) and polydispersity index (PDI: Mw/Mn)
suggested that the lignin fragments were more uniform in the ILL (PDI 136) than in the MWL
(PDI 264). The temperature (Tm) corresponding to maximum decomposition rate (Vm) of ILL
(3066°C) was ca. 35°C lower than that of MWL (3419°C), suggesting that ILL was thermally
unstable than MWL, as evidence from the lower Tm for ILL. Moreover, the structural
characteristics of ILL and MWL were confirmed by spectroscopic analyses (FT-IR and C-NMR),
and these results indicated ionic liquid (1-ethyl-3-methylimidazolium acetate) was chemically or

physically bound to ILL.

Keywords : lignin, 1-ethyl-3-methylimidazolium acetate, ionic liquid, milled wood lignin, ®*C-NMR
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AAG - Aes A -4 -
Table 1. Chemical and elemental composition of Rigida xylem
Sampl Chemical composition (%) Elemental composition (%)
ample
P Extractives ~ Holocellulose* Lignin* C H N O
Rigida xylem 386 686 321 459 65 01 475

* Based on the weight of de-waxed sample
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Fig. 1. Flow chart of lignin extraction process.
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o] A A A (1-ethyl-3-methylimidazolium acetate) &

%3 271tk uU-(pitch pine) @1de] 318} - 7+ EA

Table 2. Elemental composition, functional groups, and calculated Cg formula of ionic liquid lignin

(ILL) and milled wood lignin (MWL)

Elemental composition

Functional group

Lignin (%) (%) G formula (l\g;’vréc%
C H N O* MeO Phe-OH
MWL 617 59 01 32.2 110+04 72+04 CoHz180231(OH)ogi(OCH; )ogs 1875
ILL 648 61 38 254 49+ 06 100 + 01 CoHz620148N017(OHD)ogs(OCH;3 027 1679

*Calculated by difference
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2.3.6. '°C NMR
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o] 241 A (1-ethyl-3-methylimidazolium acetate)®

Table 3. Average molecular weight and poly-
dispersity index (Mw/Mn) of ionic
liquid lignin (ILL) and milled wood lig-

nin (MWL)
L Mw Mn
Ugnin pilions)  (Daltons) ~ MW/Mn
MWL 8483 20666 318
ILL 3995 2939 136

= 34 F 1—ethy1—3—methylimidazo— liumell
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shimoto et al., 2006; Nimz, 1974). &l=2d U
o] 8-0-4 A% HIXE= Derivatization followed
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7Fsstt). o] & o]&3] MWL ILL Well S48t
B-0-4 A3 VI E FAsd o A¥= Table 4
of AAEATE. Table 4014 e 4= gl%o]
MWL ILLelA 23t ofdlEsts coniferyl
alcohol®] &2 Hl=slgion o] & F gl
of EAlsh= f-0-4 A% W7t vslthe AE

45~60%%5 AAE Hk
B4 EAS
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Table 4. Quantitative analysis of DFRC products of ionic liquid lignin (ILL) and milled wood lignin

(MWL)
DFRC (umol/g sample)
Lignin G S
CH = CHCHxOACc CH = CHCH:OAc Total S/G
(Acetylated coniferyl alcohol) (Acetylated sinapyl alcohol)
MWL 5608 + 520 5608 + 520
ILL 5652 + 2335 5652 + 2335
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Fig. 3. FT-IR spectra of ionic liquid lignin (ILL) and milled wood lignin (MWL).
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o] 241 A (1-ethyl-3-methylimidazolium acetate)®
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