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Heat-treatment influence on Cunninghamia lanceolata discoloration

TANG Rong-qgiang, BAO Bin-fu, LI Yan-jun
(College of Engineering, Zhejiang A & F University, Lin’an 311300, China)

Abstract: This paper investigates the effect of heat-treatment temperature and processing time on Chinese fir
(Cunninghamia lanceolata) discoloration. Chinese fir boards were heat treated at 170 °C, 190 °C and 210 °C
for 2 h, 3 h and 4 h respectively, and then the color values of Chinese fir before and after heat treatment
were determined by a Chroma Meter DC-P3. And the effect on color characteristics of sapwood and heartwood
were compared. Results showed that with increases of time and temperature, the brightness of the specimens
board brightness (a) decreasesd and the chroma (AFE) increased. Similar rules of change for brightness and
chromatism of sapwood and heartwood were found with a strong relationship between o and AE (number of co-
efficients r = — 0.999 5 for both sapwood and heartwood). Color indexes b" of sapwood increased first at 170
C, 190 C and then decreased at 210 °C. Overall, temperature had a greater effect on color of Chinese fir
boards than time with heat treatment affecting sapwood more than heartwood. [Ch, 4 tab. 18 ref.]
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Table 1 Color values of Chinese fir sapwood before and after heat treatment test

T &% LY L al% a\ @ B/% b, b v/%  AEINBS

170-2 8228 +2.24 69.84 +2.35 -15.12 10.52 +0.79 11.53 + 1.06 9.62 18.71 +2.41 19.85 + 1.54 6.07 12.53 + 0.95
170-3  84.19 £2.32 69.57 £ 2.47 - 1737 9.01 £1.23 10.61 +1.06 17.74 1932 + 1.06 20.97 + 1.26 8.55 14.80 + 0.87
170-4 8248 +2.79 6744 £1.92 -1823 8.04 +£1.35 10.07 + 0.96 2530 20.73 + 1.09 22.80 + 1.35 9.97 15.32 + 1.53
190-2  83.02 +3.02 59.05 £2.86 - 28.87 9.16 +0.64 11.19 +0.77 2222 21.22 +221 21.74 + 1.89 2.47 24.06 = 1.27
190-3  81.76 + 2.55 57.56 £ 2.04 -29.59 7.80+0.86 9.02+0.73 15.67 1842 + 1.31 20.13 = 1.11 9.26 24.29 + 0.75
190-4  84.17 £ 1.98 58.92 + 2.56 -30.00 9.32+1.07 11.22+0.99 20.41 18.49 +1.54 2149 + 1.44 16.22 25.50 = 2.32
210-2  81.65 +£2.02 4295 +2.16 -47.40 10.85 +0.65 13.43 +0.87 23.80 19.68 + 1.23 15.18 £ 1.17 - 22.87 39.05 = 1.74
210-3  82.11 + 1.89 4098 £ 1.55 -50.09 11.11 £ 0.62 14.66 + 0.76 31.94 20.53 + 1.08 15.15 £ 2.00 - 26.20 41.63 = 1.45
210-4  83.16 + 2.01 39.05 £2.41 -53.04 1148 £ 093 14.04 + 0.62 2226 21.55+2.01 14.64 £ 2.35 - 32.05 44.72 + 0.68
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T 155 Fn A Ab B[R] B AE K, RS AR b kb Table 2 Significant of effect of temperature and time on the sapwood
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Table 3  Color values of Chinese fir heartwood before and after heat treatment test

T2 L L, a/% a as B/ % b b /% AE/NBS

170-2  73.80 + 1.31 65.21 £ 2.03 - 11.64 15.55 £ 3.57 1587 +3.22 2.03 2273 +3.76 2233 +299 - 174 8.61 +2.18
170-3 72,60 £ 2.15 62.75 £ 2.11 - 13.56 13.95 £+ 3.82 14.17 +4.05 1.56 20.84 + 321 19.79 £ 347 -5.02 991 +3.42
170-4 7414 £ 0.97 63.52 + 145 - 1432 1552 +4.88 1539 +4.17 - 0.86 22.10 = 1.87 20.50 = 2.18 - 7.24 10.74 + 2.05
190-2 7547 +£2.44 56.88 + 1.37 - 24.63 14.80 £ 2.71 1494 +3.52 098 22.87 +3.27 20.64 £+2.80 -9.75 18.72 + 2.11
190-3 7471 £ 2.71 55.14 + 1.36 -26.20 1495 +1.42 1536 +2.79 276 20.65 +3.27 18.70 £ 3.30 - 9.43 19.67 + 2.56
190-4  72.25 +2.33 51.88 +1.42 -28.19 1334 +2.03 1492 + 253 11.84 2098 +2.88 18.84 +3.09 - 10.22 20.54 + 2.09
210-2 7255+ 1.84 44.13 £ 0.86 - 39.17 1455 +£3.79 16.19 +3.76 11.24 19.06 + 3.19 14.37 + 3.33 - 24.62 28.85 + 2.44
210-3  73.46 + 1.84 39.54 £ 1.35 -46.17 13.10 £ 249 1492 + 3.08 13.87 20.16 + 290 1422 + 3.75 -29.47 3448 + 1.78
210-4 7423 +2.36 3829 £ 1.44 —-4842 14.62 +3.42 1551 +3.24 6.09 20.67 +3.04 13.51 +2.94 - 34.64 36.66 + 3.00
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B Table 4  Significant of effect of temperature and time on the
Tj—: 35(1“ Kb 3 ﬁ- p rt—l , 7|< ;M 'T' E(J ?EE % % M ,ﬂ: %L» il heartwood (expressed by P-value)
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