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Poplar Lumber Surface Hardening by Chemical Impregnation
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Abstract;
grown poplar. The impregnation solutions selected for this study were: A (mixture of methyl

A chemical impregnation method was used to improve the surface hardness of plantation

methacrylate, butyl acrylate, vinyl acetate), B (mixture of styrene-acrylate emulsion and silica
solution) and C (mixture of isocyanates and acetone). Treated lumber chemical retention level was

used to evaluate the modification effect. Optimized process conditions are identified and presented.
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Tab.1 Compesition of the three impregnating chemicals
K
Ex 1 2 3 4 5
B A:MMA : BA : VAc 4:15:1 7:1L5:1 16:1.5:1
B B RPN B 1:3 1 2.3 1:19 1:15 1:1.2
B C: R RME B8 1:6 1:4 1:3 1:2.3 1:2.8
1.4 BHARISR 2.1 ARER
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Tab.2 Retention levels after impregnation

FAR/%

HRFS

Al A2 A3 Bl B2 B3

B4 B5 Cl1 C2 C3 C4 C5

53.93 7.50 11.18  12.12
58.27 9.83 12.50  13.08
65. 89 8.71 12.16  12.75
51.54 9.34 10.26  14.18
58. 61 6.42 11.74  11.33
48.38 8.93 11.75  15.87

52.74  49.32
50.17  37.60
52.30 35.11
44.40  33.58
44.73  37.72
54.95  35.18

=3 BN U R I

13.91 9.81 20.97 27.89  34.85  38.43 42. 39
14.53  12.99 22.66 31.20 33.58  37.87 40. 54
13.01 8.63 22.53 24.62  33.21  39.08 43. 40
13.21  12.06 23.25 28.85 35.43  38.38 42.21

9.34 10.07 24.15 28.00 34.08  37.78 42. 63
10.66 11.85 21.80 26.46 34.91  38.52 40. 70
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Tab.3 Weight gain rate of treated lumbers
HWER/%
REFS Al A2 A3 Bl B2 B3 B B5 Cl Cc2 C3 C4 C5

1 47.92 41. 26 46. 60 6. 96 11. 80 12. 20 12. 65 9.14 31.46 18. 57 25. 38 28. 32 30. 84
2 50. 68 30. 99 48.94  10.24 12.57 13.76 14.00 9. 32 18.13 43. 84 26. 10 30. 29 31.72
3 51.13 31. 62 57.35 9.76 12.23 13.92 9.64 6. 45 18.21 18.13 23.84 30. 00 34.85
4 41.84 30. 10 51. 54 8.13 10. 37 12. 83 12.11 9.69 18.21 20. 66 24.53 30. 59 35. 67
5 40. 00 26. 63 53. 96 7.12 9.17 11. 98 8.06 7.99 14. 88 17. 83 25. 68 31.48 31.85
6 49,14 27.90 44,08 10.14 11.99 14. 14 9.91 9. 47 17.52 18. 97 26. 47 28.53 3i.63
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Tab.4 Analysis of variance for retention levels

BRRE AERE REFHFR EHE BHA FE EEH
A Botk  1005.24 2 50262 16.66
B 452.53 15  30.16
B i 80.09 4  20.02 8.63 =
B 5787 25  2.31
c RoH,  1479.68 4 369.92 220.64 »
Be 4191 25 1. 68
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Tab.5 Analysis of variance for weight gain rates

BB  FEXE WMETHFR AGE BN FHE RBEH

A A 1220.61 2 610.30 25.13 #x
B 364.31 15  24.29

B .54 86. 69 4 21.67 9.56 wx
RE 56.69 25 2.27

c Rt 655. 53 4 163.88 5.60 xx
B 731.42 25  29.26
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