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Development of efficient biomass conversion processes with reaction media based
on quaternary ammonium salts
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This study focuses on vanillin production from lignin in reaction media
containing quaternatry ammonium salts such as terabutyl ammonium hydroxide (TBAH). Throughout the
study we have found that aerobic oxidation of native lignin in Japanese cedar wood is effectively
converted into vanillin with ~25% yield in the reaction medium based on TBAH ag. For the mechanistic

aspects of this lignin conversion process, the quternary ammonium salts stabilize the vanillin
precursor formed during the lignin degradation through the interaction between the alkyl group of
the cation and the aromatic ring of the precursor.
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Figure 1. Yields of vanillin (#), vanillin acid (m ), and acetoguaiacone ( A ) and their total yield (%) during
the degradation of the Japanese cedar wood flour in the 1.25 M TBAH solution at 120 °C.
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Figure 2. Degradation mechanisms of LM 1 and LM2 in the presence of OH" and O»..
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Table 1. Yield (mol%) of major products? and conversion of LM at 120 °C for 24 h, along with calculated
charge of the methyl end of the anmmonium cation.
Yield of benzaldehyde (mol%)

Conversion of

Yield of guaiacol

Vanillin Veratradehyde Tota  (mol%) '(-”'\]f')l% |
NaOH 13 50 62  ~100 917
NMeOH (C1) 55 3.1 86 764 66.3
NPrOH (C3) 403 108 511 746 751

35.7 14.1 408 931 714
NBu.OH (C4) (1399  (6.8) (207) (431 (91.5)
NHex,OH (C6)  32.8 37.2 609 939 86.1

a) Theyields are shown based on the amount of converted L M. b) The yield/recovery obtained under N is
shown in the parenthesis.
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