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Modification of Copper-based Preserved Wood by Sol-gel Method

WANG Xiaoyan, YUN Hong', HAN Yilin

(College of Materials and Energy, South China Agricultural University, Guangzhou 510642, China)

ABSTRACT: The work aims to modify copper-based preserved wood mildly through the sol-gel method to improve the
properties of active ingredients in copper-based preserved wood. With poplar wood as the research object, and ethyl
orthosilicate as the precursor, the effects of two sol-gel methods, direct impregnation and in situ fixation, on the properties
of specimens impregnated with ACQ preservative and CA preservative were investigated respectively. The results showed
that both sol-gel methods could form a silica mesh structure in the conduit of poplar wood, which in turn increased the
fixation rate of copper ions in the preservative by 2%-9%. As shown by the results of the performance tests on the contact
angle, thermal weight and mildew protection, both sol-gel methods can improve the hydrophobicity, thermal stability and
mildew protection of the wood, and have a better modification effect.
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Tab.2 Retention and copper content in the leachate of
preserved wood before and after sol-gel treatment
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Fig.1 Copper fixation in preserved wood after
sol-gel treatment

2.2 LA5MKES

& 2 B 2D A I 25 R T R, S e
JE K B 1 75 )8 AR E 460 em ™! &b Y BIAR 45 4k 50
WP S U H IE RERR R 2 K R L AN, AR
T EARRE, FEALBERIE R T Si—O—Si 45ty Ik
KA 1732 em™ ' Ab 24 2 R BUR TR L BRI A 1 45
I B W WA 0 i A7 s G R GG 2k AL BB T AR 118 W A W
55, 1K AT BB AT PR Ay DA i G 5 s SIZ s mh B kS A B
T IERERR SR K R ROME R s 3 450~3 300 cm ' Hy
2 110 ek 4 I Sl R A, AR BRSO R A AR TE RIS Y
R W S W 0, U IERERR SR b A RE R
HAMA G RN LA 4R B2 Bk, ff
FRILD D o A A A BRI KR B R I A I
JE Ah AR A 1 2 B M T A 55, X U B DE RE R 4T
FEK L R HIE AR T f2eok, S8R
RS BRI 2 Fh v A BRI AR 35 ] AE AR NS
T Ak B K

2.3 MUFEIRS

AR S AT 25 R AN E 3 7 o B I B I b 3
JEERPE (18 3. d) 5= ARM (& 3a) FMUPIIE
FBGE I (RIR 2 R AL B ) 1l fF (& 3b)



a5 3 TN, .

DAL IRV JGE B 12 ALk L] o 8 AR e P 5 13-

PEFTR LE AT A, V8 B BEE 12 A B BB AR A4S P
BT AR B, A A A A SR TR
&, X UL 2 Bl 5 AT AT AE AR WY BB o [] i
XFECP 3c. d AT, RETE TR B A BRI - ) 2 T
JRE, TSR VE A B ) BB o R R A IR R
AR AL A A S 07 SN 58 4, I HL L2 i m] (i B A
T 5 M B AARAE FLBR

2.4 FREG/KMEGEDHT

K 4 S5l BB il A S R . ACQ il CA
b PR B K S A 23000 10.8°F0 12.7° (8] 4a),

— ﬁ%)ﬁ?ﬁl?%ﬁ

EY7)
i G VNEE NG|
VA
’_/\/"’_'“__\\/\\»N\\/f\N
_/\

BEIEI%

v

4000 3500 3000 2500 2000 1500 1000 500
K /em?
a ACQAUbBEAF

SEANEN . RBTRAE I EER AL R ACQ Fil CA AbFH
B KBl A 43590 R 126.8°F0 127.6° (& 4b ), AHER
TR AL BB R K P S X R i T IE AR 2B
I S ARM A YR E IR A UK &,
WD T R B B AR PR L AT BB T 5 K A
A AR, 480 T ARM sk YE o 7 725 7 e e
Wb BR ) ACQ F1 CA Ab B b 4 7K 32 il £ 45 31 R
123 1911 95.5°, Wik 3| T B /KRR, (HEHR T kg

25 o 5 S WV T gk J Ak B T A A PN B R T
TAEACREBERE LS, IR R T ORI BIK Y, 2
R5 229, 23 W aygsR—5

— {X%ﬁ?ﬂlﬁﬁ%

/"_\ v

-~ \/"\vw\\/’\\
/\/——’\ \/»\M,\\/\“
S Y
4000 3500 3000 2500 2000 1500 1000 500

W /em™?
b CALLEEAF

BEHEI%

O

K2 ARA PTG L0 AME R

Fig.2 Infrared spectra of poplar wood before and after treatment
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Fig.3 Scanning electron micrographs of poplar wood before and after treatment
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Fig.4 Water contact angle test before and after sol-gel treatment
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Tab.3 Quality residual rates for raw material and
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