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

~-Carbonization and It's Properties of Thinned Trees-
Byung-Ro Kim" - Seog-Woo Kong*2

ABSTRACT

Objective of this research is to obtain fundamental data of carbonized wood wastes for soil con-
dition, 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(thinned
trees) are analyzed. Proximate analysis shows the thinned wood contains 0.22-0.73% ash, 77-80%
volatile matter, and 10-14% fixed carbon. The charcoal yield decreases and the shrinkage rate
increases as the carbonization temperature and time increase. The charcoal yields of Larix leptolepis,
Pinus rigida and Pinus densiflora are high, whereas those of Pinus koraiensis and Quercus variabilis
are low. The shrinkage rate by carbonization has same trend as water removal of wood. The specific
gravity after the carbonization decreases about 50% comparing to green wood. The charcoal has
0.89-4.08% ash, 6.31-13.79% volatile matter, and 73.9-83.5% fixed carbon. As the carbonization
temperature and time increase, pH of charcoal increases. When the carbonization temperature is 400
T, pH is about 7.5. When the temperature is between 600 to 800 C, pH is about 10 with small
difference. The water-retention capacity is not affected by the carbonization temperature and time. The
water-retention capacity within 24hr is about 2.5 - 3times of sample weight, and the equivalent
moisture content becomes 2-10% after 24 hr.

Keywords : Wood waste, Thinned tree, Carbonization, Proximate analysis, pH, Water-retention
capacity
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Table 1. Descriptions of the sample trees

Species DBH(cm) Age Height(m)

1 Pinus koraiensis 7.0 12 5.5
2 Larix leptolepis 10.0 19 - 8.0
3 Pinus densiflora 9.5 19 7.5
4 Pinus rigida 9.0 20 8.0
5 Quercus aliena 7.5 16 6.5
6 Quercus variabilis 12.5 27 11.5
7 Robinia pseudoacacia 11.0 11 7.0
8 Betula platyphylla 9.5 15 6.0
9 Populus x tomentiglandulosa T.Lee 10.0 14 6.0
10 Fraxinus rhynchophylla

8.5 15 75
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Table 2. Proximate analysis of the sample trees

. Volatile Fixed
Species MC(%) Ash(%) matter(%) carbon(%)

1 Pinus koraiensis 7.82 0.73 80.89 10.58
2 Larix leptolepis 10.25 0.25 74.96 14.54
3 Pinus densiflora 9.88 0.49 78.31 11.42
4 Pinus rigida 9.63 0.22 77.62 12.53
5 Quercus aliena 8.54 0.46 78.27 12.73
6 Quercus variabilis 8.81 037 71.74 13.08
7 Robinia pseudoacacia 10.32 041 75.16 14.11
8 Betula platyphylla 8.40 0.47 79.95 11.18
9 Populus x tomentiglandulosa T.Lee 8.74 0.27 80.17 10.82
10 Fraxinus rhynchophylla 8.79 0.52 79.19 11.50
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Fig. 1. The charcoal yields
(See table 1 for number.)
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Fig. 2. The charcoal yields for the thinned trees with different treatment temperatures(Time 6 hours).
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Fig. 3. The rates of shrinkage for the thinned trees after carbonization for 4 hours at 600C.
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Table 3. The specific gravity of thinned trees before and after carbonization

Species

1 Pinus koraiensis

2 Larix leptolepis

3 Pinus densiflora

4 Pinus rigida

5 Quercus aliena

6 Quercus variabilis

7 Robinia pseudoacacia

8 Betula platyphylla

9 Populus x tomentiglandulosa T.Lee
10 Fraxinus rhynchophylla

$.G. S.G. after carbonization
before
carbonization  4hr at 400°C  4hr at 600°C  4hr at 800°C

043 0.19 0.18 0.21
0.76 0.25 0.21 0.26
0.45 0.26 0.24 0.24
0.59 0.32 0.33 0.24
0.98 0.51 0.38 0.55
0.92 0.47 0.41 0.34
091 0.38 0.33 0.42
0.54 0.27 0.20 0.28
0.43 0.21 0.16 0.20
0.94 0.49 0.47 0.58

* S.G. : Spesific gravity

Table 4. Proximate analysis of thinned trees carbonized at 600°C for 4hrs

Species MC(%) Ash(%) n?;‘t’t'::(';) caf;;‘:g "
1 Pinus koraiensis 1.14 2.68 13.04 83.14
2 Larix leptolepis 4.78 0.89 12.53 81.80
3 Pinus densiflora 4.48 1.12 15.74 78.66
4 Pinus rigida 4.84 1.00 12.62 81.54
5 Quercus aliena 1.43 4.08 15.11 80.35
6 Quercus variabilis 1.01 3.92 14.58 80.49
7 Robinia pseudoacacia 3.19 1.98 11.29 83.54
8 Betula platyphylla 1.83 3.01 14.07 81.09
9 Populus x tomentiglandulosa T.Lee 2.45 3.90 17.88 73.94
10 Fraxinus rhynchophylla 1.72 397 12.91 81.40
11 Active carbon 3.49 4.23 4.06 88.22

HzA el ©3ES 60mesh® &4 ¥ 2w &%
2 AAAE 288 FHOZ o|RHE FYRN(IS
o] AeAd)e] 238 Jehd Aotk e A
FZ4 5%0e veden 44, drjdiay
B, oMAANYE, Aol ThE F£F0 HlE A Yet
stk ol R w©sl A EAe FARAX e A
&g Bolm gith FEL 0.89~4.08%2 HsIZA
ZHUE, 2EUT, SANULE, EFHUE 5ol ¥
ol G4, AUE, FridiyR o] v
Fo2 Uil LR o 12~17%9] W2
A LA UE L 17.88%, T1E]i AuURel 3R

fle rlo

7 I5%BER &S Fo2 Yy, 989 I
Mt gol Jeddd oA T A1 He
S Ueldth nAggie oF 739~835%9 WHR
A, A, olAAIUERET} oF 83%E TS T £
on, AUR, ZAMAYREN 0%AER Fe e
Yebdth Mitsuyoshis(1995)e 429 T4 EA 9
A AYUFe] nPSLAFE B AR H|%a U
Hoy Hg9$e nHELE 36.04%2 2 HA9
8268%5Tk HA Basz o 23y LGiEE
(1991)2 600CE w3l Y4 32 nygera

& 7839%2 B ZAne} H|&F & Bustz g

fE Mz

=175 -



Ay - FHS

o AgE B9 FE 349%, BE 423%, H
TE 406% 12T THVL BR%E FEAY @
RERY aFFdAE oy HEL 52 I ¥
2% e Jehin HEEAAME EAY vE
Eol %} 3= EA vebutnh

3.3.2 $#20|28L

Fig4e TEAS &3 4ATeA e
400, 600, 800TC W& FolF=EE Hebd Zo]
o FARFEE BRI EETE B0
A543 & F2012FE & dehlth 400T, 4
Azl 24 o pH 758 UYEhlE, 800T, 4439

£ ¥ 344 o pH 108 deblth pHE
600C 4MZIeNA FA8 wolAE ¥ dEde

12

B, 1 o] 28t A E A7} FL& Ao
2 Jelgd, wEk ERNE P80 2 o 8¥ o
£ 600T 4A T2 "3l x FEY ALR AlE
g F#Egde AE, 2R, 3R, o
AR, SAANUE EFYURst 24 Jelda, ¢
4%, A&vF, 7id4AUE, AR a8g 3
#g Jehin gtk vnE #HE RA AlTE 84
@2 o pH 103 =& ved

3.3.3 B4

2eE EPNFAZAN o]8¥ o Byyde F8
& A&7 o). Figse Z HdAld oid) g3ex

600, @A 4A12ke] GOl i 8Uze &
A FFHALE FHY Aolrh 7] ByFge] AR

10 iy

[m40C meT 08w

™

No.l No2 No3 Nod4 No5 No6 No7 No8 No9 No.10 No.ii

Fig. 4. The pH for the carbonized thinned trees with different treatment temperature(Time 4hours).

(See table 4 for number.)
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Fig. 5. Water-retention capacity of the thinned trees after carbonization for 4 hours at 6007C.
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