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Changes of Color Characteristics of Wood Painted with Chitosan
and its Influence to Wood Surface Treatment

Duan Xinfang
( Research Institute of Wood Industry, Chinese Academy of Forestry, Beijing 100091)

Abstract Chitosan is a natural and renewable polymer extracted mainly from crabs and shrimps
without toxic and pollution to human beings and environment and can be used to the wood surface
modification such as wood dyeing and clear painting. But the information of changes of color charac—
teristics of wood painted with chitosan is absent. In this paper the color characteristics of unpainted
and painted wood with aqueous solution of chitosan at 0.5, 1.0, 1. 5,2 0,2 5 and 3. 0% concentra—
tion for sapwood of Chinese Fir (Cunninghamia lanceolata) and Chinese White Poplar ( Populus to—
mentaosa ) » heartwood of Chinese Fir were measured and analyzed. The results showed that all the
color difference went up as the concentration of an aqueous solution of chitosan painted wood in—
creased while the other parameters vary little between unpainted and painted wood. Zo of an aque—
ous solution of chitosan is the best concentration for wood dyeing or clear painting with no influence
to further surface treatment.
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Tab. 1 Wood species tested for treatment with chitosan
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Tab. 2 Color change characteristics of Chinese Fir sapwood
Plo L a b c Ag AL AN AP AC Aag NE N H
0.5 81.97 1.83 25. 83 25. 89 85.95
79.24 3.20 25. 80 25. 99 82.93 -2.73 137 - 0.03 0.10 -3.02 3.05 1. 37
1.0 81.68 2.07 25. 30 25. 39 85.32
78.59 3.12 26. 32 26. 51 83.24 - 3.09 1. 05 L. 02 L 12 -2.08 342 0. 94
1.5 82.45 1.99 24. 98 25. 05 85. 44
79. 46 2.97 26. 85 27. 01 83.69 -2.99 0. 98 1. 87 1.96 - 1.75 3. 66 0. 79
2.0 82.59 0.89 26. 34 26. 36 88.06
78.59 2.13 27. 11 27. 20 85.51 - 4.00 1. 24 0. 77 0. 84 - 2.55 4. 26 1. 19
25 81.90 0.92 24. 33 24. 35 87. 84
78.25 1.07 27. 28 27.30 87.76 - 3.65 015 2.95 2.95 - 0.08 4.70 0. 03
30 81.70 1.50 25. 01 25. 06 86.57
77.98 2.33 28. 45 28. 55 85.31 3.72 0. 83 3. 44 3.49 - 1.26 513 0. 59
- 3.36 0. 94 1. 67 1. 74 - 1.79 4. 04 0. 82
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Tab. 3 Color change characteristics of Chinese Fir heartwood with /without chitosan treatment
Mo L d b c Ag AL Ag Al Ac  Ndg AE AR
0.5 72.85 4.28 25. 65 26. 01 80. 52
68. 82 5.70 2419 2485 76.74 - 4.03 .42 - 146 - 116 -3.78 452 1. 68
1.0 72.69 4.87 25. 07 25.54  79.01
67. 65 6.16 24. 83 2559 76.06 - 5.04 .29 -024 0.05 -2.95 5. 21 1. 32
L5 73.55 4.17 25. 51 25.85 80.72
68.01 4.17 25. 95 26.28 80.86 - 5.54 0. 00 0. 44 0.43 0.14 5. 55 0. 06
20 73.42 4.32 25. 28 25. 65 80. 30
67.54 4.41 26. 05 26.42 79.81 - 5.88 0. 09 077 - 077 0. 49 5. 93 0. 22
25 74.00 4.98 25. 08 25.57  78.77
67. 44 6.07 25. 17 25.89 76.45 - 6.56 1. 09 0. 09 0.32 -2.32 6. 65 1. 04
30 72.83 4.94 26. 03 26.49  79.26
66. 25 6.07 25. 19 25. 91 76.45 - 6.57 L.13 -028 -058 -2.281 6. 72 1. 28
- 5.61 0. 84 046 -028 -12.03 5.77 0. 93
4
Tab. 4 Color change characteristics of Chinese White Poplar sapwood with /without chitosan treatment
Mo L a b c Ag AL ANd A ANC DNag AE  AH
0.5 85.98 1.40 22. 87 86. 48
83.65 1.34 22. 09 2213 86.52 -2.33 -006 -074 - 074 0.04 245 0. 01
1.0 85. 64 1. 64 23. 11 23.17  85.95
83.24 1.09 23. 17 23.20 87.31 -2.40 -0.55 0. 06 0.03 1.36 247 0. 55
L5 84.76 2.77 2243 22.60  82.95
82.23 1.05 23. 68 23.68 87.45 -2.53 - 172 1. 22 1. 08 4.50 3.30 1. 82
20 85. 20 2.54 21. 94 22.09  83.40
81.99 0.88 23. 57 23.59 87.87 -3.21 - 166 1. 63 1. 50 4.47 3.97 1. 78
25 85.95 1.18 21. 67 21.70  86.88
82.33 0.68 23. 56 23.57 88.34 -3.62 0. 50 1. 89 1. 87 1. 46 4. 11 0. 58
30 85.13 2.53 21. 32 21.47  83.24
81.37 0. 86 22. 66 22.68 87.82 -3.76 - 167 1. 34 1.21 4.58 433 1. 76
-2.98 -103 0. 90 0.82 2.74 344 1. 08
300 , 433 NBS, ; .5 3.0NBS ,
3. 44 NBS ; 300 6.0NBS
. A : ; 6.0~ 12.0 NBS .
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Tab. 2 The contact angle for various liquids 20. 6 -0. 82322
on wood before and after graft-copolymerizing 20. 8 -0 81947
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Fig- 3 The relationship between the liquid surface

tension and the cosine of the contact angle

on treated Chinese Fir
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