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The reactor for the high-intensity stirring (Nano-Mag Technologies, India) was equipped with a six-blade axial 
flow impeller (diameter 70 mm) actuated by a 200 W engine via a magnetic coupling (Fig.1). Duration of heating 
(under argon) and stabilization of the temperature was 25–40 min, then oxygen was introduced. Oxygen was fed into 
the reactor from a calibrated buffer volume (Fig.1) through a valve V5, maintaining constant pressure in the reactor 
during all the process of oxidation. Amount of the consumed oxygen was calculated from pressure change inside the 
buffer volume. Samples of the reaction mixture with a volume of 13–15 ml were taken from the reactor through the 
special valves V9, V10 during the oxidation process. 

 

Fig. 1. Scheme of installation for the catalytic oxidation of wood 
V1 – Supply valve. Argon to the buffer tank, V2 – Supply valve. Argon to the autoclave from the buffer tank, 
V3 – Autoclave venting, V4 – Supply valve. Oxygen to the buffer tank, V5 – Supply valve. Oxygen to the 
autoclave from the buffer tank, V6 – Supplying oxygen to the sampling line, V7 – Sampling of autoclave liquid 
phase into the sampling line, V8 – Liquid phase removing from the sampling line, V9 – Liquid phase sampling 
from the autoclave, V10 – Liquid phase sampling from the autoclave, V11 – Venting of the argon buffer tank, 
V12 – Venting of the oxygen buffer tank, SV1 – Safety valve, М1 – Argon pressure in the buffer volume, М2 – 
Oxygen pressure in the buffer volume, М3 – Sample line pressure, М4 – Autoclave pressure 
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Fig. 2. SEM images of wet-milled pine wood after 5 min (a) and 15 min (b) of milling 
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Fig. 3. SEM images of lignocellulosic residues from the oxidation of pine wood powder, wet-milled for 5 min 
(a); and of dry-sieved pine wood powder (<0.5 mm) (b) 
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