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Anatomical Characteristics of Charcoals Carbonized
in a Korean Traditional Kiln®
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ABSTRACT

A comparative study on the structure of wood and charcoals was examined by scanning
electron microscopy. Four species as Quercus variabilis Brume, Quercus mongolica Fiscn, Fraxinus
thynchophylla Hance and Prunus sargentii Renpsr were used for this experiment. Cell
dimensions of charcoals showed more higher shrinkage than those of wood. Shape of vessels
was slightly changed due to become smaller in tangential diameter. Therefore, it was
considered that the decrease of charcoal yield was caused by decrease of cell dimensions as
well as loss of wood components.
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Fig. 1 Cross sections of wood(A), black(B)
and white(C) charcoals in Q. variabilis.

Fig. 2 Cross sections of wood(A), black(B)
and white(C) charcoals in Q. mongolica.
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Fig. 3 Cross sections of wood(A), black(B)
and white(C) charcoals in F. rlynchophylla

Fig. 4 Cross sections of wood(A), black(B)
and white(C) charcoals in P. sargentii.
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Table 1. Cell dimensions of wood and charcoals.
Q . F. P
variabilis mongolica rhynchophylla sargentii
R T R T R T R T
Wood 20720 23448 333.04 25131 22727 19449 7467 6168
Vessel 00 +44.6 +16.7 +345 377 +25.2 *+13.8 +8.9 7.2
diameter in White 24690 14310 24825 17461 15823 13231 4515 5131
earlywood charcoal  *17.3 +159  £178 +30.7 189 +16.1 7.1 5.3
(gm) Black 22468 159.24 259.09 17784 22746 14489 7167 4913
charcoal +16.3 +20.4 +349 £216 +26.6 +17.9 x84 6.2
Wood 77.81 63.77 3745 34.38 33.33 32.87 52.40  48.03
Vessel 00 £10.7 126 61 +4.8 58 +5.4 55 40
diameter in White 45.23 39.88 2769 2654 27.59 35.19 4452 4951
latewood charcoal +10.2 .7 +27 £33 3.1 5.2 45 2.0
Um) " Black 5380 4000 2069 3179 3166 3559 4847 3595
charcoal +11.3 +7.3 +4.6 2.7 5.7 +3.6 6.9 45
Wood 15.03 12.74 1846 16.64 15.17 15.37 13.29 1478
0o +10  +08 22  *13 26 +1.8 11 19
giidber  White 1108 917 838 883 1220 1180 1319 1409
a(”;}n) charcoal 1.1 14 £10 14 10 12 19 %12
Black 12.06 9.66 12.51 10.12 12.96 14.45 13.67 9.19
charcoal 15 15 15 1.2 *15 1.7 25 +1.2
Note & R : radial direction, T : tangential direction
Table 2. Dimension of ray parenchyma cell on radial section of wood and charcoals.
Q. Q. E. P.
variabilis mongolica rhynchophylla sargenti
ray f:ﬁeafm*;yma length height length  height length height length height
Wood 73.75 2451 85.94 21.29 106.69 22.43 60.52 16.47
00 +130 17 218  #11 1228  £35 476 125
White charcoal 45.95 17.65 64.13 14.84 60.20 19.28 26.40 19.18
ec 52 :09  £11.0  +13  +139 18 44 17
Black ch ] 45.48 19.38 40.92 20.15 76.43 20.51 47.97 22.08
ik charcoa 8.1 114 +7.0 +1.5 £206  +1.3 83 +1.8
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