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The Distribution of Chromated Copper Arsenate
Preservative in Utility Poles

Ya-Lih Lint

1. Professor, Department of Forestry, National I-Lan Institute of
Technology

Abstract

Two CCA type B preservative treated utility poles (Cryptomeria japonica; 6m and 9m in length, separately)
were picked and analyzed to reveal the retention and the CCA components distribution along and across the poles.
Results indicated that water borne preservative penetrated mainly longitudinally along the pole while no obvious
radial penetration occurred. The sapwood showed excellent penetration property while the heartwood possessed
poor penetration in comparison with sapwood. The longitudinal depth of penetration of the heartwood went less
than 20 cm from the end and after 5 cm depth from the end, the penetration rate dropped to less than 50%. No
retention gradient was found along the sapwood, however, the heartwood expressed a steep gradient on the CCA
retention. The ratios of the CCA components varied from part to part of the poles both longitudinally and radially.
This result could be explained by the variation of the structure, the cell condition and chemicals make up of the
wood texture in the poles. The treating process applied by the pole manufactures rendered extra precipitation of
CuO and As,0s from the CCA treating solution which should be corrected in no time to produce safer products for
the user and the environment.
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1

Table 1 Sample numbers and the distance measured from the middle of the samples to the bottom end of the

pole.
6m 9m
(cm) (cm)
6-5 25 9-5 25
6-10 75 9-10 75
6-15 125 9-15 125
6-20 175 9-20 175
6-25 225 9-25 225
6-30 275 9-30 275
6-1M 100 9-1M 100
6-2M 200 9-2M 200
6-3M 300 9-3M 300
6-4M 400 9-4M 400
6-5M 500 9-5M 500
6-30E 5725 9-6M 600
6-25E 5775 9-7TM 700
6-20E 582.5 9-8M 800
6-15E 587.5 9-30E 8725
6-10E 592.5 9-25E 877.5
6-5E 597.5 9-20E 882.5
9-15E 887.5
9-10E 892.5
9-5E 897.5
Il e 3 3 s
1 1 2 3 4

Fig.1 Indication of the sampling zone from the sample disk. 1:outward sapwood,
2:inner sapwood, 3:outward heartwood, 4:inner heartwood.
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2 CCA

2 CCA
Fig.2 lllustration of the longitudinal distribution of CCA in the poles.

Table 2 CCA retentions and preservative components’ relative percentages in sampling parts of the poles.

CCA (kg/m®) 414 459 9.65 13.43 11.54
6 CrO, 226 233 17.8 238 20.8
CuO 27.4 28.3 26.2 233 248
% As,05 50.0 483 56.6 52.8 54.7

CCA (kg/m?) 7.71 7.04 17.21 25.93 2157
om CrO, 26.3 24.9 205 27.9 24.2
CuO 29.6 26.8 35.4 30.6 33.0
% As,0s5 441 48.4 443 415 42.9

281




16m CCA (kg/m®)
App.1 The CCA retention (kg/nt) of the sample specimens from the 6m pole.

6-5 14.34 12.47 12.72 12.60
6-10 5.47 5.89 12.36 14.59
6-15 221 2.26 10.00 19.05
6-20 0.59 159 10.50 16.64
6-25 0.00 0.00 8.89 16.19
6-30 0.00 0.00 9.26 14.50
6-1M 0.00 0.00 11.00 16.55
6-2M 0.00 0.00 11.90 12.80
6-3M 0.00 0.00 8.95 11.98
6-4M 0.00 0.00 8.96 10.46
6-5M 0.00 0.00 10.68 15.73
6-30E 0.00 0.00 7.68 12.00
6-25E 0.00 0.00 8.46 11.50
6-20E 0.00 0.00 9.42 12.97
6-15E 0.99 0.73 10.25 13.24
6-10E 2.09 1.08 10.98 1451
6-5E 6.46 12.70 12.16 15.18
4.14 4.59 10.05 13.43
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29m CCA (kg/m®)
App.2 The CCA retention (kg/nT) of the sample specimens from the 9m pole.

9-5 28.42 22.23 39.20 42.75
9-10 241 1.49 35.11 37.71
9-15 132 0.52 25.69 39.53
9-20 0.00 0.00 24.29 32.55
9-25 0.00 0.00 27.05 38.46
9-30 0.00 0.00 20.85 27.88
9-1M 0.00 0.00 17.18 26.51
9-2M 0.00 0.00 21.05 25.99
9-3M 0.00 0.00 16.30 30.20
9-4M 0.00 0.00 16.08 25.97
9-5M 0.00 0.00 13.52 25.34
9-6M 0.00 0.00 1541 23.92
9™ 0.00 0.00 20.39 24.16
9-8M 0.00 0.00 16.14 23.43
9-30E 0.00 0.00 16.17 2411
9-25E 0.00 0.00 21.94 24.73
9-20E 173 1.30 17.68 18.25
9-15E 183 1.08 13.64 14.29
9-10E 3.63 6.70 17.24 19.57
9-5E 21.66 22.17 27.06 23.01
7.71 7.04 17.59 25.93
3 t

App.3 The p-value of paired t-test on the measurements between
outward and inner sapwood layers.

p-
CCA 1.78x 10°
CrO; 1.99x 10°
6m 1
CuO 5.26x 10
As,0s 3.16x 10
CCA 1.29x 10°
CrO; 3.90x 10°
9m )
CuO 9.85x 10°
As,05 5.09x 10°
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