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Decay Resistance of Pinus massoniana Sapwood Treated with
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Abstract: To enhance the decay resistance of plantation-grown Pinus massoniana, sapwood specimens
were vacuum-impregnated with an aqueous pyraclostrobin formulation. According to LY/T 1283—2011

“method of laboratory test for toxicity of wood preservatives to decay fungi” , the decay resistance and
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leach resistance of the treated wood were evaluated, and changes in the chemical and surface
characteristics of the wood after treatment were investigated by Fourier transform infrared spectroscopy
(FTIR), energy-dispersive X-ray spectroscopy (EDS), and X-ray photoelectron spectroscopy (XPS). At a
pyraclostrobin retention of 0.25 kg/m’, the mass losses of treated specimens exposed to white rot and
brown rot fungi were 2.94% and 1.75%, respectively, corresponding to reductions of 83.78% and 92.91%
compared with untreated controls. These results demonstrated that pyraclostrobin treatment markedly
improved the decay resistance of Pinus massoniana sapwood. At pyraclostrobin retentions of 0.16 and
0.31 kg/m’, the leaching rates were 10.1% and 7.5%, respectively, indicating lower proportional leaching
at the higher retention. FTIR spectra showed no new characteristic absorption peaks after treatment,
whereas EDS and XPS analyses revealed changes in the elemental composition and chemical states of

carbon at the wood surface. Based on the laboratory decay test, a pyraclostrobin retention of 0.25 kg/m’

was recommended as a reference level for subsequent field durability evaluation.
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Fig.1 HPLC chromatograms of pyraclostrobin solution

Z/mV

(=

(a) and leachate from pyraclostrobin treated
Pinus massoniana specimens (b)
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Fig.2 Calibration curve for pyraclostrobin

S RIS K HE GB/T 29905—2013 (AR B Ji5
Fg R ARG kY AT . BRI S T AL BE AR
FeoH iy 140, 2% T4 180 mL &1 /K [ pett rh

i 14 d. BTEA AITESE 6 hy 24 hy 48 hif/K, J&
G FA8 h BRI AN . IR HWR, &
B AGRR BE (HPLCO) & G IRSFATINE) 44T
ML A o B A RO, 1% (3D TR ER
L=pv/m=x100% 3

Hrb: LRPIERIMREZE, %;: pvikH i it
WA Tk BT TG 1 R B IR, mg/Ls v ONDE HRAR, L
m 9 RE L R IR B R S T B, mg
144 ALl oM S RAHEB 2 EN
0.46 kg/m’ [ 5 R A AL BEAT A2 453 0T o

F/NT 100 H BIAK 5 RS SR G 7 )G
HHAT FTIR WA, P 500 4 000~400 em ™', Y4
4 em™, 1L S0 000 0 1, FH532 K,

#]% R~F /N T 5 mmx5 mmx5 mm REE, R
FH B 7 Ik 96 07 57 R 3% TH W 4 S 3E AT AR i
(energy dispersive spectrometer, EDS) 4, 7t
Ab BT SRR I ) T R AT

K X 2R 7 e S OO AR 1E 47 R TH AL
2 AT, HHRTEE 0~1 300 eV, HIEL K
0.1eV. ZrhridfEs, BlCls—C—C—/—C—H
W NWbs, BHEGRERIEE 2848 eV, JEXTH
ST R IE. Cls M2 P41y sk
J&, KM Gauss R EUHEAT GG . SRR Cls 5y
W ) & B 99.46%~99.50%, & fir i 2 45
fE+ (0.1~0.2) eV, EHWWEERTH TRIECIT
FUEREM - E E L.

2 HRESH
2.1 L PP R i AL P

1) £ R) bk e K 7 T3 1) ) D R B £ YRR AA
EilFEBEEW, MEEREBHHRE SN
0.08%- 0.04% IV AR 3 Jy 7K Al Y o ik &, &
SRR, AMUITEE. B, E 14 d)ERH
DUEM . 22 TUEFEAFREMSR . WOBRLEEAL
W25 S 3 frs

2 Tl o7 S 23 50k P o T LR T P S8 R AR T
Snm/it (E3a), =il Méfr14d)E, FEZHR
RAALAE RS LT, BE 10 nm /4, Gitdh
FRERRABHAEE RS $00.04% 5 0.08%
PIZH I AE S Hk 58 PAE 73 308 0.75 110.25), 1 B4



5% 41 SR IAAE R R 7 S o 1 Ak L R A S A ¥ 9 S e 5
12 L b
0d a 16

10+ 14d 7'?7'\
g | %
g gl ° 12 ;
d > 7
£ 6 % 8t Y
w \m ;
B4} ¢ \

st
21 . 1
L
0 0 D/ ; i %-'"»..I
0.04 0.08 5 15 20
RE 2%/ % A2 /nm
3 MEAERE LR R ST

Fig.3 Particle size characteristics of pyraclostrobin microemulsions
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Fig.4 Infection status of white rot fungus (a~c) and brown rot fungus (d~f) on Pinus massoniana specimens

treated with pyraclostrobin
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Tab.1 Laboratory decay resistance of Pinus massoniana

specimens treated with pyraclostrobin
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Tab.2 Results of the leaching resistance test for

pyraclostrobin treated Pinus massoniana specimens
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Gh, IS BRI R R 2 1) AR HAE A
SRR, O R FIATL A 75 B — IR AN 9T
2.4 KCERM AL S o B
241 EREH] RN FOM AT P K B R AL P AL
[ FTIR W&, a5 s

& 1058
Vo s
3424
4000 3000 2000 1000
HH/em!

E5 MMBERRCIEREDREMNREIINGER
Fig.5 FTIR spectra of untreated and pyraclostrobin
treated Pinus massoniana specimens
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Fig.6 SEM images and EDS elemental maps of untreated
and pyraclostrobin treated Pinus massoniana specimens
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Tab.3 Elemental analysis of untreated and

pyraclostrobin treated Pinus massoniana specimens

e VI3 FRES /% RTFEDH% RZE%
C 41.7 48.5 9.6
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M
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Tab.4 Surface elemental composition of untreated and

pyraclostrobin treated Pinus massoniana specimens
determined by XPS
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Fig.7 High-resolution C1s XPS spectra of untreated and pyraclostrobin treated Pinus massoniana specimens
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