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Studies on Improvement of Wood Surface Dyeing Effects
by Pretreatment with Chitosan

Duan Xinfang Li Jan Liu Yixing
(Northeast Forestry University, Harbin 150040)

Abstract Chitosan is derived from chitin, a common constituent of crusts of crabs and shrimps as
well as of fungal cell walls. It is a natural and renewable polymer without toxic and pollution to
human bodies and environment. Therefore it is used in many fields. This paper presented compara—
tive research results between wood surface dyeing effects by pretreatment with chitosan and un-
treated samples (control). Nine wood species (4 softwoods, 5 hardwoods) and 4 acid dyestuffs
were tested. The dyed samples were characterized by the International Commission on Illumination
(CIE1976) I. a b color parameters. The surface of the chitosan-treated wood samples were coat—
ed with acid aqueous solution of chitosan and then dyed with soluble acid dyestuff. The surface of
the control samples were dyed directly without pretreatment. The testing results showed that the
pretreated wood in same amount of acid red G were welldistributed, dark and dense in color, clear
to see in wood grain, non color spot macroscopically observed, lightness decreased, color satura—
tion increased, color difference and color hue varied remarkably observed with color measuring in—-
strument. Comparing the pretreated wood with the controls, the surface dyeing effects of the pre—
treated wood with different acid dyestuffs spread behaved differently, i. e. surface dyeing effects of
bright color dyestuffs were better than that of dark ones.
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Tab. 1 Wood species tested , .
(2 2
1 Pinus armand i s N (
2 Larix olgensis ) ( )
3 Tsuga longibracteata ’ ' ’
4 Picea jezoensis
var. komarovii )
5 Pop ulus davidiana .
6 Tilia am urensis ’
7 Frax inus mand shurica ’
8 Frax inus chinensis , N ,
9 Styrax japonica
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Tab.- 3 Comparisions of surface dyeing effects between chitosan treated and untreated samples
r 4 B Ad ¢ Ar ANg Ay AN ANV S AY of Ay
56.72 70. 57 7. 07 572 70. 92
48.97 75.50 13. 13 9. 87 76.63 - 7.75 4.93 6. 06 11. 01 415 5.71 5.34
50. 10 59.78 6. 60 6. 30 60. 14
43.98 62. 38 10. 90 9. 91 63. 32 - 6.13 2.60 4. 30 7. 92 361 318 3.89
4. 87 64.33 8 07 7. 15 64. 84
46. 53 63.52 18. 02 15. 84 66. 02 -8.34 -0.81 9. 95 13. 01 8 69 1. 18 9.91
47.27 51.73 20. 55 14. 00 53.32
40. 08 49.25 12. 90 22. 65 53.37 -7.89 -2.48 7. 65 11. 27 8 65 0.05 8.04
53.05 61.53 6 13 5. 69 61. 84
46. 17 62.07 17. 90 16. 09 64. 60 - 6.80 0. 54 11.77 13. 60 10. 40 2.76 11.45
45.97 53.97 13. 55 14. 09 55. 64
46. 17 52.82 23. 35 23. 85 57. 75 -4.17 -1.15 9. 80 10. 71 9. 76 211 9. 64
53.95 56. 13 9. 03 8 42 56. 91
51. 07 61.00 14. 38 14. 37 62. 67 - 2.88 4.87 5. 35 7.79 5. 95 5.76 4.38
52.25 53.67 13. 47 14. 09 55. 33
2.32 65.57 20. 65 17. 48 68. 74 -9.93 11.90 7. 18 17. 08 339 13. 41 3.65
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Tab. 4 Comparisions of surface dyeing results with four kinds of dyestuffs between
chitosan treated and untreated samples
[ d B Ag ¢ A Ag Ay Ay Ao A Aw
48.35 46. 95 15. 95 1876 49. 59
3R 55.45 60.70 46. 05 37. 19 76. 19 7. 10 13.75 30. 10 18. 43 26. 61 33 84 19. 68
47.80 52.00 9. 90 10. 78 52. 93
G 46. 21 59.05 17. 70 29. 95 6L 65 -1.60 -7.05 7. 80 19.17 - 7.92 10. 63 5.87
4. 15 46. 00 8 65 10. 65 46. 81
B 40. 30 41.05 21. 85 28. 03 46.50 - 3.85 -4.95 13.20 17.38 - 031 14. 61 14.09
33.45 10. 60 7. 15 34. 00 12.79
ATT 30. 30 25.10 3. 80 8 61 2539 -3.15 14.50 -335 -2539 1260 15. 27 7.92
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