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Development of Carbonization Technology and Application
of Unutilized Wood Wastes(II)"

— Carbonization and it's properties of wood-based materials —

Seog-Woo Kong*2 + Byung-Ro Kim”

ABSTRACT

Objective of this research is to obtain fundamental data of carbonized wood wastes for soil
condition, de-ordorization, absorption of water, carrier for microbial activity, and purifying agent for
water quality of river. The carbonization technique and the properties of carbonized wood
wastes(wood-based materials) were analyzed. Proximate analysis showed the wood-based materials
contains 0.37~2.27% ash, 70~74% volatile matter, and 17~20% fixed carbon. As carbonization
temperature was increased, the charcoal vield was decreased. However, no difference in charcoal yield
was found due to time increase. The specific gravity after the carbonization decreased about 30~40%
comparing to green wood. The charcoal had 1.08~4.18% ash, 5.88~13.79% volatile matter, and
80.15~90.94% fixed carbon. The pH of plywood and particleboard(pH 9 at 400C, pH 10 at 600°C
and 800C) made charcoals was higher than that of fiberboard. The water-retention capacity was not
affected by the carbonization temperature and time. The water-retention capacity within 24h was about
2~2.5 times of sample weight, and the Equilibrium moisture content(EMC) became 2~10% after 24h.
EMC of charcoal from the thinned trees were 9.40~11.82%(20C, RH 90%), 6.87~7.61%(20C, RH
65%), and 1.69~2.81%(20C, RH 25%). EMC of charcoal from the wood-based materials under 207,
relative humidity(RH) 90% was similar to EMC of charcoal from the thinned trees(9~11%). However,
under 20°C, RH 25.65%, EMC of charcoal from the wood-based materials were higher(2~3%) than
EMC of charcoal from the thinned trees. Every charcoal from the wood-based materials fulfilled the
criteria in JWWA K 113-1947.

Keywords : carbonized wood wastes, soil condition, de-ordorization, absorption of water, proximate
analysis, pH, water-retention capacity, EMC
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Table 1. Descriptions of the wood-based materials

Wood-based materials Adhesives Specific gravity
Plywood Plywood Urea formaldehyde resins 0.56
. PB . 0.71
Particleboard Urea formaldehyde resins
PB-MFC* 0.71
HB 0.87
Hardboard Urea formaldehyde resins
HB-MFC 0.85
MDF . 0.75
MDF Urea formaldehyde resins
MDF-MFC 0.74

" MFC : Melamine Faced Chipboard
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Table 2. Proximate analysis of the wood-based materials

Wood-based materials MC(%) Ashes(%) Volatile matters(%) Fixed carbons(%)
Plywood 10.02 2.27 70.07 17.64
Particleboard 7.10 1.30 73.77 17.83
Particleboard-MFC 7.27 1.59 73.39 17.75
Hardboard 6.74 0.37 74.15 18.74
Hardboard-MFC 7.82 0.50 71.22 20.46
MDF 6.76 0.43 74.70 18.08
MDF-MFC 6.62 0.73 73.63 19.02

MFC : Melamine Faced Chipboard
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Fig. 2. The yields of carbonization for the wood-based materials with different treatment temperatures

(time : 4 hrs).
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Fig. 4. The rates of shrinkage for the wood-based materials after carbonization at 600 for 4

hours.
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Table 3. The specific gravity of the wood-based materials before and after carbonization

S.g. after carbonization

Wood-based materials S& Of, bef’ore
carbonization 400C, 4h 600°C, 4h 800°C, 4h

Plywood 0.56 031 028 025
Particleboard 0.71 039 037 037
Particleboard-MFC 0.71 0.40 036 038
Hardboard 0.87 0.49 0.45 0.49
Hardboard-MFC 0.85 051 0.49 0.54
MDF 0.75 0.43 0.40 0.42
MDF-MFC 0.74 0.44 0.45 0.4

MFC : Melamine Faced Chipboard
S.g. : Specific gravity

Table 4. Proximate analysis of the carbonized wood-based materials(600°C, 4hrs)

Wood-based Volatile Fixed
No. materials MCC) Ash(%) matter(%) carbon(%)

| Plywood 1.92 443 10.81 82.84
2 Particleboard 3.20 4.18 8.34 84.28
3 Particleboard-MFC 2.00 4.06 13.79 80.15
4 Hardboard 2.40 1.08 6.31 90.21
5 Hardboard-MFC 1.80 1.38 5.88 90.94
6 MDF 3.10 1.67 6.45 88.78
7 MDF-MFC 3.10 3.01 10.83 83.06
8 Adhesive(urea) 12.41 8.15 7.45 71.99
9 Active carbon 3.49 423 4.06 88.22
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Table 5. EM.C of the carbonized materials(600°C, 4hrs)

20°C, RH 30% 207C, RH 65% 20°C, RH 90%
Pinus koraiensis 2.81 6.87 11.82
Quercus variabilis 2.19 7.61 24.42
Larix leptolepis 1.69 6.84 9.40
Pinus densiflora 2.19 7.09 11.21
Particleboard 3.60 8.25 10.69
Particleboard-MFC 4.02 8.23 13.35
Hardboard 4.54 8.14 9.86
Hardboard-MFC 442 7.69 8.63
MDF 4.46 7.90 9.56
MDF-MFC 4.60 7.95 9.85

Table 6. The test of safety about the carbonized wood-based materials

PB-MFC PB-MFC Control
Standard PB PB . . Control .
value (distilled water) (tap water) (distilled (distilled (tap water) (distilled
water) water) water)
pH 4~11 6.9 7.1 8.2 8.1 6.4 6.5
As below 0.05mg/ ¢ 0 0 0 0 0 0
Zn below Img/ ¢ 0.079 0.062 0.061 0.114 0.045 0.974
Cd below 0.0lmg/ ¢ 0 0 0 0 0 0
Pb below 0.05mg/ ¢ 0 0 0 0 0 0
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