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Abstract — To identify the hydrolysis characteristics of cellulose, the main component of biomass, the demmmmats
and yield for conversion from cellulose into products were compared by varying reaction temperature, pressure and time in the
range of the subcritical and supercritical water. A series of experiments were conducted to feed cellulose slurry cantinuously
the ranges of temperature 330-£00) pressure 25-40 MPa and residence time 0.016-3.5 sec with a high pressure slurry pump.
The decomposition rate of cellulose increased linearly with increasing temperature without a pressure effect iitita¢ subcr
region. Meanwhile, in the case of 40 MPa at the supercritical region, the rate constant increased almost linearly like in the su
critical region but the decomposition rate at the pressure of 25 MPa increased drastically more than that of the sulecritical wat
due to the extreme decrease in density(gas-like pp&s@;17). It was shown that yields of hydrolysis products increased with
increasing pressure at each temperature. However, as the residence time increaseshyietgsig products decreased and
those of pyrolysis products increased. The maximum yields of hydrolysis products and glucose were 90.20 wt% and 39.68 wt%
at 330°C in the subcritical region, 92.39 wt% and 35.19 wt% at 8B0n the near-critical region and 82.61 wt% the
21.20 wt% at 406C in the supercritical region. Consequently, although the decomposition rate of cellulose jumped up at
25 MPa in the supercritical region, yields of hydrolysis products and glucose were much higher in the subcritical region than
those in the supercritical region, considering the selectivity.
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Fig. 1. Apparatus for cellulose decomposition.
1. Distilled water storage
2. High pressure pump
3. High pressure slurry pump
4. Check valve
5. Relief valve

9. Reactor

st5ta 8l H39A 2% 20014 43

6. High pressure gauge
7. High temp. furnace
8. High temp. heat tape

10. Heat exchanger

11. Cooling water bath

12. Line filters

13. Back pressure regulator
14. Sample collector
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Fig. 2. Cellulose decomposition pathway.
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Fig. 3. A typical chromatogram of products from cellulose decomposi-
tion.
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Fig. 5. Arrhenius plot of the decomposition rate constant of cellulose
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Fig. 6. Cellulose decomposition with residence time in subcritical region.
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Fig. 7. Cellulose decomposition with residence time in near-critical regio
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Fig. 8. Cellulose decomposition with residence time in supercritical region.
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F . inlet flow rate [g/min]
Fp : flow rate of preheating water [g/min]
Fc : flow rate of cooling water [g/min]
Fs : flow rate of reactant [g/min]

: volume of the reactor [cfh

: density of water [g/cri}

: residence time [s]

: conversion of cellulose [-]

: weight of residual cellulose [g]

: weight of cellulose before reaction [g]

: rate constant of surface decomposition reaction [m/s]
: surface area of cellulose gm

: decomposition rate constant@#R) [sec’]

. initial radius of each cellulose [m]
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