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Effect of Accelerated Weathering on the Leaching of Copper
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ABSTRACT

This is the second in a series of reports on the evaluation of weathering durability of waterborne
preservative treated wood by accelerated weathering. The leaching of copper from ACQ-, CCA- and
CuAz-treated samples during weathering was increased by UV irradiation, when compared between full
weathering and water-only weathering. The FTIR spectra of the weathered ACQ-, CCA, CuAz-treated
samples at 1731 cm’, 1625 cm’, 1510 cm”, which are related to the fixation of copper, were different from
those of unweathered controls. This result means that UV irradiation can weaken the chemical bond
between lignin and copper and/or extraction of lignin-copper complex can be occured when lignin
erode away by weathering.
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BAE FOTN WAL ZUAZ 2 glon 9 D AlERks Addste] (FAZRA: LR
A8 GAY WE Ao AR O 2A] HEAe) §7 25°C, BFE 75%) 2 ARE AASYct
A & GA A F e AFAe o] |y
LH7 vk Ak 58 F84 wrA Fole Tegy 2.2 ASFEIUES
& Eosha e Aol won o] TEsEgEe g
2 B2 AR e A ER e Aol AR o|R|= Ao HhE ) g Al 7)AA 8= Xenon weather-O-
2eA itk 5 2 pH grelMe 9 ]H‘%;?—_Q_i meter(model: ATLAS Ci 3000+)Z& o] &38to] Q1
7b ol 2 S % Fa A7) €U 2o pHelA 2298 Ao o)) AABT PAFGEo] Xenon
= Blode] a3t o2 m ¢12)7) drka Wiy lamp(lamp ZA}E: 340 nm #3414 0.35 W/m®) <}
o] ZIv}(Rennine, 1987: Cooper, 1991: Pizzi, 1982). Azto] B L2 AJHS o) =of R2e B weather-
TeEistel FoE ARFHRAME duldEgRe s O-meter chamber(2% 42°C, Al&E 50%) ol
carboxylic group 2 2]71d9] phenolic groupe] A nAste] B 13] 322 3190, 10287 219)
A (Pizzi, 1982: Craciun and Kamdem, 1997)% i1 Mo zAbeh 1887be] QBAO(ZRS AlL)E |
izl #1d2] phenolic groupe T3 oy cycle® 3} £2 ASAHS 10047 T2 e
A= B BL3 HA A LXKz da= o] 2% 40047+ <+ AN BT} olw AW EHo
Hh= BRo]7) % 3lth(Feist and Hon, 1984). o]&] 3k 2ZRE Yoz Zeud g4 53 (10047Fx43])
dHP o o] B, gldel AaslAE P dle] 2k AR Bl A4}
Al FREAARGEDS 71 3d87E Rl g o) W)
£ do F 9tk F3o] Jbssit) 03 2= agMEo Xa
aBR B AT 7)4hsis whea e 4) <]
TREAE T oY S nxE gs 2}
i, st dokE o iAo ek Ye BAMlsiy ANE(FEDEs A EE AE gHS M goz &
2} &gt HulE §o)E 99 ousle] BeES AAY 3
HAAE-2F=A(AAS, Shimazu 6601F)E o] &5}
2. & al t<!_>H:t’=|-| A ekt
51 ZAHE 2.4. 7143t HEAH S| FTIR 24
2W5-(Pinus densiflora S. et Z.) ZA)[150% 2 AlHe RHES(FA! 9 0.1~0.2 mm)E AF
656xX2 mm(LXRXT)e] WA F84 HRA &to] ol =72 AR AA T HFEA Fou
ACQ-1, CCA-3, CuAz & 47} 2%(w/w) B EZ rier transform infrared spectroscopy(FTIR)Z 9]
A A FAAZ G BRAGE ALY gsto] KBrigoz 24319
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Table 1. Concentration of copper in the erosion products during the process of weathering(mg/L)

100h 200h 300h 400h Total
ACQ A 05 (0D 02 (007) 02 (O 01 (0) 10
B 08 (0.06) 06 (017) 05 (014) 05 (0.06) 24
CCA 03 (0.03) 0.1 (004) 01 (0) 0 (003 05
B 06 (020) 03 (007 02 (005) 02 (008) 13
CuAz A 03 (029 01 (0.04) 01 (003) 01 (005 06
B 05 (0.04) 03 (0) 03 (0.02) 03 (0.04) 14
Caption: A: Water-only artificial weathering
B: Full(water and UV irradiation) artificial weathering
Note: The parenthesis means the standard deviation, and the data is the mean of 3 replicates.
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3. 2y 9 nH
ACQ. CCA, CuAz AN RE ddoz AT A
A 24 D AF7gol o3 dEsifull artificial
weathering) 2} RFJA A} glo] 291t 283
A
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A TR £&3 Pad 2 FuAERe 29
2zt AAA S Fig. 1~49) FTIR spectrag &3l
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Fig. 1. Changes in FTIR spectra according to
preservative treatment: ACQ(A), CCA
(B), CuAz(E) and Untreated control(D).
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Fig. 2. FTIR spectra of ACQ-treated wood.
Before(A) and after(B) 400h weathering.
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Fig. 3. FTIR spectra of CCA-treated wood.
Before(A) and after(B) 400h weathering.
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Fig. 4. FTIR spectra of CuAz-treated wood.
Before(A) and after(B) 400h weathering.

Aol A mfi}% YepN=e, ol spectra W3t &
1731 ecm’, 1625 cm” EF¥dE 219 carboxylic
group, phenollc hydroxyl group & ester group®}
T-2]7} A&38t9] copper carboxylate ¥ phenolate
EES A5 A B3] gl RuEola
v} 91th(Zhang and Kamdem, 2000). 1510 cm ' &%
o A WAy FAe] 2E Aol gl FruU=

A o gatlel 91x19 Faus Ge) 2ol glojA)
B9 e 54 e REAE Ao

WA= ester group®] 7FFEE X ketone carbonyl
group®] Atstol] ok Mg Foll o3l WAz e %8
of TedshAl ®rh(Liu and Ruddick. 1993: Zhang
and Kamdem, 2000). uwghA 2l #2d &
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o BAFgon, o FruE FHoZ HUUs
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Fig. 2~4+% 932 A
%9] FTIR spectra® UrE}lH.ﬂ Z
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Fig. 5. Possible leaching pattern of copper
components by weathering.
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Ag-8t= carbonyl”]9] B4 Al7loll= o &%
Z7tec}, shARt E87t AL H9 cabonyl”
g F909] gl 7 Aol Yok g
dolx Urlr] wiiEd FFEE 7”\0P7ﬂ
(Anderson &, 1991). Z}ﬂ A7kl 1731 cm ', 1625
em’! %?Eﬁﬂ 7t B gashE AolE ‘%E}‘HL
A2 o]y g 4o ﬂ?%‘ of W Apo]& Jhek
et 3?]“* WA el A7 o] givkn X*%EP
1510 cm ' &5l 2 methoxyl7] 9+ &€ 1267 cm’
& A kAol #ARle] FHEe] HAE e
0.2 A delignification 2 demethoxylatlonol Yo
‘;kﬁ% oF &= 9tk o] 9] 1460 cm | EFTiE A

CH39}t aromatic groupell, 1161 em” &5l AE

ur
=

mlolv _IZ; J[

=
=

l:
o=

R

.

R
R **‘Eio*«l vt C-O-CA gl 71
gt 1111 cm’ & ABZO A EE | dSR

22¢] OH7] 2 C-07]% @A 9 F5oholtH(Liu and

Ruddick, 1993).

oleld Eg Ba) 2 m 24 Py 2 A% 4
AAER ot A9H dshE Weo A methoxyl

7] & CHsol €33 tEo] WAl =pale) /i 5S¢
A7t dolds & 4 k. o= Aol Al 9
& WA FFuzt el AHa gHd va
o} 4| dAlahe o vFo} & u e 4
?Joh%lfﬂ glodo] st 3 Yajsojinn ud
Atk =, Table 1ellA] viebstd #pe]id AL 9]
s %EH F7HAQ &2 eladel g - At
TR dow, vddstdl o3 elsdEdt 2
I 7he) Aty okglel) olgt Ao ® AU ¢E
o glavo] yElet A3td Flz A &8 =AU
7beAd EE A £ gle Aol

4.

z e

& Aol 5= of
E"ﬂoi F-Eﬂ. ol Tl

Qo] B % 9k,

e
aaﬁ}@] copper

WA A Fe] 7
Qo A AR Al H Bel
e a0
EF e gad &
carboxylate 2@ phenolate
=1 o)e] 3t 4&—7]t 7]
7] Wil

4
&
g e

ok
Jéf

off

© g o

o

N

ofN
N

-
~N
_



718as7t R e FeE S8 vHE 9%

He 2ol 715d oz wddn

e

i
o
gl
ret

1. Anderson, E. L, Z. Pawlak, N. L. Owen, and W. C.
Feist. 1991. Infrared studies of wood weathering.
Part 1. Softwoods. Applied Spectroscopy 45(4):
641~647.

. Cooper, P. A. 1991. Cation exchange adsorption of
copper on wood. Wood Protection (1) 9~14.

3. Craciun, R. and P. D. Kamdem. 1997. XPS and
FTIR applied to the study of waterborne copper
naphthenate wood preservatives. Holzforschung
51(3): 207~ 213,

. Feist, W. C. and D. N. S. Hon. 1984. Chemistry of
weathering and protection, American Chemical
Society, pp. 401~451.

. Liy, R. and J. N. R. Ruddick. 1993. FTIR studies on

weathering of didecyldimethylammonium chloride
(DDAC) treated wood. International Research
Group on Wood Preservation, Doc. No. IRG/
WP/30013.

. Pizzi, A. 1982 The chemistry and kinetic behavior

of Cu-Cr-As/B wood preservatives. 1I. Fixation of
the Cu/Cr system on wood. IV. Fixation of CCA
to wood. J. Polymer. Science, (Chem Ed). 20: 70
7~724, 739~764.

. Rennie, P. M. S, S. M. Gary, and D. J. Dickinson.

1987. Copper based water-borne preservatives:
copper adsorption in relation to performance
against soft-rot. International Research Group on
Wood Preservation, Doc. No. IRG/WP/3452.

. Zhang, J. and D. P. Kamdem. 2000. FTIR charac-

terization of copper ethanolamine -wood inter-
action for wood preservation. Holzforschung
54(2). 119~122.



