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Corrosion of Metals in Waterborne
Preservative-Treated Wood*!

Gyu-Hyeok Kim*- Jae-Jin Kim*?

ABSTRACT

This study was performed to investigate the corrosion of metal fasteners in waterborne pre-
servative-treated weod. Of all the metal tested, steel exhibited the greatest amount of cor-
rosion across all preservatives and exposure conditions whereas stainless steel was totally inert.
Galvanized steel corroded at a much lower rate compared to steel and the corrosion of brass
was negligible. Among the preservatives, CCA-Type B was the most corrosive system tested.
The sequence for the average corrosivity across all metals was : CCA-type B)CCA-Type C>
ACC=CCA-Type A. Across all metals and retentions the salt formulations were more corrosive
than the oxide and the corrosion was increased with the increse in the amount of preservative
loadings. The amount of corrosion was also increased with the increase in exposure relative hu-
midity (RH) across all metals and presevatives However, at the 60% RH exposure condition,
the corrosion of metals was very negligible.

Consequently, it can be concluded that across all metals oxide-type preservatives should be
used to prevent the corrosion problem of metal fasteners in contact with treated wood and the
use of steel nail preservative-treated wood should be avoided without distinction of end-use lo-
cation, i.e., exterior or interior, and the use of stainless steel or at least brass nail in damp
exterior condition was strongly recommended.
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Table 1. Preservative formulations used for treatments’,

Type Component | ACC CCA-A CCA-B CCA-C

Salt CuSO0s - 5H20 58.3(31.8) 33.2(18.1) 35.9(19.6) 33.9(18.5)
K2Cr207 58.8(68.2) 56.4(65.5) 30.4(35.3) 40.9(47.5)
As20s - 2H20 - 13.0(16.4) 35.7(45.1) 26.9(34.0)

Oxide Cu2(OH)2C03 46.2(31.8) 26.3(18.1) 28.5(19.6) 26.9(18.5)
CrOs 68.2(68.2) 65.5(65.5) 35.3(35.3) 47.5(47.5)
As20s - 2H20 - 13.0(16.4) 35.7(45.1) 26.9(34.0)

*1. Values in parenthesis represent composition as CuO, C:O3, and As20s,
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Fig. 1. Fastener weight loss specimen[A,
B, C, and D indicate steel, hot-ga-
lvanized, brass, and stainless steel
nail, respectively.].
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Table 2. Weight lgss of fasteners in preservative-treated wood exposed to accelerated test
conditions’

Metal Retention CCA-A CCA-B CCA-C ACC

Fastener type (Kg/m') Oxide Salt Oxide Salt Oxide Salt Oxide  Salt

90% Relative Humidity{Moisture Content of Wood=23%)
4.0 1.656 2.505 1.736 3.011 1.844 2.635 1.559 2.324
Iron naijl 6.:12 1.672 2.676 1.830 2.888 1.837 2.714 1.643 2.425
40.0 1.752 3.024 2.040 3.577 2.045 3.000 - -

4.0 0.265 0397 0422 0522 0434 0424 0391 0.442
6.4 0.313 0531 0435 058 0381 0432 0347 0.514
40.0 0394 0636 0.493 0.58  0.437 0.645 - -

Hot-galvanized
nail

4.0 0.043 008 0.128 0174 0106 0.215 0.089 0.216
Brass nail 6.4 0.087 0.129 0.088 0.174 0.087 0.177 0130 0.172
40.0 0094 0170 0.130 0.217 0.145 0.178 - -

100% Relative Humidity(Moisture Content of Wood=26%)
4.0 1.625 2.298 1.852 3.266 1.947 2.425 1.712 2.633
Iron nail 6.4 1.717 2.794 2.006 3.582 2.034 2.999 1.736 2.723
40.0 1.820 3.899 2.229 4.929 2.152 3.810 - -

4.0 0.296  0.348 0.397 0.565 0.349 0392 0.401 0.476
6.4 0.309 0552 0.492 0.603 0.349 0520 0.433  0.505
40.0 0.388  0.812 059 0912 0.449  0.647 - -

Hot-galvanized
nail

4.0 0.086 0.085 0.086 0.130 0.087 0130 0.088 0.171
Brass nail 6.4 0.088 0.131 0128 0.17v3  0.087 0.143 0.099 0.193
40.0 0.098 0.145 0171 0.272  0.128  0.217 - -

*1. Average value of ten fasteners.
*2.In the case of ACC-treated wood,chemical retention was 8.0 kg /',

s % Weight loss

. . Salt ——
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; Salt == CCA-B
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Fig.3. Weight loss of metals according to
the type and formulation of CCA
[weight loss in this figure is the
mean value of the three retention
levels. ].

Type of metal

Fig.2. Weight loss of metals according to
preservative type and formulation
‘with the retention of 4kg /m
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Table 4. Effect of the type of metal and preservative retention on weight loss of nails used
with preservative-treated wood

Preservative A CCA-A CCA-B CCA-C ACC
formulation |% RH| Ret. ST GS BR ST GS BR ST GS BR ST GS BR
9 | 0.0 B a_ a’ a a a a a a a a a
4.0 b ab a b ab a b ab a b a a
6.4* b ab a b ab a b ab a b a a
Salt 40.0 b b a b b a b b a - - -
100 0.0 a a a a a a a a a a a a
4.0 b a a b ab ab b ab a b a a
6.4 b ab a b ab ab b ab a b a a
40.0 c b a ¢ b b ¢ b a — - -
S0 0.0 a a _a a a a a a ~a a a a
4.0 a a a ab a ~a ab a a a a a
6.4 a a a ab a_ a ab a a a a a
Oxide 40.0 a a a b a a b a a - -
100 0.0 a a_ a a a a a a a a a a
4.0 a a a ab ab a b a ~a b a a
6.4 a a a ab ab a b a a b a a
40.0 a a a b b a b a a — - -

*

respectively.

. ST, GS, and BR represents steel nail,

hot-galvanized steel

(concrete) nail,

and brass nail,

*2. Same letter along the column represents no statistical difference in the corrosion according
to chemical retentions at 95 percent significance level using Duncan's multiple range test,

*3. Same line along the row represents no statistical difference in the corrosion according to
metal types at 95 percent significance level using Duncan's multiple range test.

*4 In the case of ACC-treated wood, chemical retention was 8.0kg /'
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to preservative type, formulation,
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