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ABSTRACT

Kinetics of holocellulose hydrolysis in concentrated sulfuric acid was analyzed using 'H-NMR spectro-
scopy with different reaction time, temperature and acid concentration in secondary hydrolysis. In this
work, reaction condition of secondary hydrolysis was similar to concentrated sulfuric acid process with
electrodialysis or simulated moving bed chromatography process for sulfuric acid recycling. By
'"H-NMR spectroscopy, acid hydrolyzates from higher secondary acid hydrolysis (25-35% acid concen-
tration) was successfully analyzed without any difficulties in neutralization or adsorption of acid hydro-
lyzate to solid salt. Higher acid concentration, higher temperature and longer reaction time led to more
cellulose for glucose conversion but accompanied with glucose to galactose isomerization, glucose to
unknown compounds and degradation of glucose to organic acid via furans.
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Table 1. Concentrated 2" acid hydrolysis conditions
Variables Conditions

2% acid hydrolysis concentration, % (w/v) 25 30 35

Reaction time, min 30,45,60 30,45,60 30,45,60

Reaction temperature, C 80,85,90 80,85,90 80,85,90
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Fig. 1. NMR spectrum of anomeric hydrogen
peaks of Avicel cellulose.
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Table 2. '"H-NMR spectroscopy operation

condition

Variables Conditions
INSTRUM spect
PROBHD Smm DUL 13C-1
PULPROG zg30
TD 65536
SOLVENT D20
NS 128
DS 2
SWH 10330.578 Hz
FIDRES 0.175632 Hz
AQ 3.1720407 sec
RG 32
DW 48.400 usec
DE 6.50 usec
TE 293.7K
D1 1.00000000 sec
TDO 1
NUC1 1H
P1 10.50 usec
PL1 3.00 dB
SFO1 500.1330885 MHz
ST 32768
SF 500.1289497 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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Fig. 2. NMR spectrum of aromatic hydrogen
peaks of Avicel cellulose.
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Fig. 3. Cellulose to glucose conversion with

different acid concentrations (60 min
reaction time).
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Fig. 4. Unknown anomeric peaks of Avicel
cellulose concentrated acid hydrolysis
90C, 35%, 60min conditions).
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