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Dyeing of living poplar branch by perforation dyeing method

XIONG Fu-quan, LIU Sheng-quan, YU Min,ZHANG Hao,
ZHOU Liang, LIU Kai,QIAN Liang-cun

(College of Forestry and Gardening » Anhui Agricultural University . He fei, Anhui 230036 ,China)

Abstract: [Objective)] Dyeing processing for living poplar branch was explored to make poplar useful
as decorative material and improve the value and utilization of poplar wood. [Method] Perforation method
was adopted among the stumpage dyeing. Optimal dyeing conditions were determined by orthogonal experi-
ment according to four factors, mass concentration of reactive dyes (0.2%,0. 3% ,and 0. 4%),pH value
(4,5, and 6), dyeing time (4, 6,and 8 d) and penetrating agent concentration (0. 03%, 0. 05%, and
0.07%). [Result] The maximum dye-uptake was 61.41% at the dyeing concentration of 0. 3%. The maxi-
mum color difference was 16. 29 at the dyeing concentration of 0.4 %. The maximum dye-uptake and color
difference were 69.33% and 16. 71 at the pH of 4,respectively, while the minimum values were 44. 19%
and 14. 48 at the pH of 6, respectively. The maximum dye-uptake and color difference were 63. 80% and
15.53 at the dyeing time of 8 days, respectively. The maximum dye-uptake and color difference were
60.57% and 15.51 at the penetrating agent concentration of 0. 07 % ,respectively, while the minimum val-
ues were 57. 74% and 15. 31 at the penetrating agent concentration of 0. 03% , respectively. The optimal

conditions of dyeing:the dyeing concentration was 0.4 % ,the pH value was 4,the dyeing time was 8 days,
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and the penetrating agent concentration was 0. 07%. [Conclusion] Dye-uptake and color difference in-

creased as the increase of dyeing time or concentration of penetrating agent, while they decreased as the in-

crease of pH. As the increase of dyeing concentration, color difference increased, while dye-uptake increased

followed by a decrease.
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Table 1 Factors and levels of orthogonal experiment for living poplar branch dyed with perforation dyeing method
KT Rk RSB/ Y pH {H Y it ] /d BB T8 %
I 1 Dyeing concentration pH value Dyeing time Penetrating agent concentration
“eve A B C D
1 0.2 4 4 0.03
2 0.3 5 6 0.05
3 0.4 6 8 0.07
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Table 2 Orthogonal experimental results of living poplar branch dyed with perforation dyeing method
[ Z Factor i 5 25 IR Experimental result
S yp%ﬂﬁﬁﬁﬁfﬁ PH f e g6 1 ] %iﬁﬁﬂfﬁﬁﬁ’ﬁ i o
Sequence number Dyemg pH value Dyeing time Penetrating agent LR/ % Color
concentration B C concentration Dye-uptake difference
A D

1 1 1 1 1 60. 70 15.75

2 1 2 2 2 58. 56 14. 36

3 1 3 3 3 47.23 13. 88

4 2 1 3 2 76.23 16.76

3] 2 2 1 3 63. 40 15. 05

6 2 3 2 1 44. 60 14.23

7 3 1 2 3 71.07 17.61

8 3 2 3 1 67.93 15.95

9 3 3 1 2 40.73 15.32
T 55.50 69. 33 54.94 57.74
LY P 61. 41 63. 29 58. 08 58. 51
Dye-uptake x3 59.91 44,19 63. 80 60. 57
R 5.91 25.14 8. 86 2.83
T 14. 66 16. 71 15.37 15. 31
6 s 15. 35 15. 12 15. 40 15. 48
Color difference 4, 16. 29 14. 48 15.53 15.51
R 1.63 2.53 0.16 0. 20

TE cvr s sy 30 ERE 1,23 K i 0 NG 8 5 R A B0 208 R D 2%

Note: ) , 22 and x3 represent average values of the sum of corresponding test indexes at the first level,the second level and the third level,

respectively. R represents range.
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Fig. 1 Effects of dyeing concentration on dye-uptake and color difference of living poplar branch dyed with perforation dyeing method
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Fig. 3 Effects of dyeing time on dye-uptake and color difference of living poplar branch dyed with perforation dyeing method
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Fig. 4 Effects of penetrating agent concentration on dye up-take and color difference of living poplar branch

dyed with perforation dyeing method
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