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Preparation and Properties of Mothproof Plywood
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ABSTRACT: Objective To study the termite—resisting function of packing wood—based panel. Methods Mothproof plywood
was manufactured using poplar veneer and melamine formaldehyde resin( MF) which were previously mixed with erther bifen-
trin, deltamentrin, or beta—cypermethrin. In this article, we tested the viscosity of melamine formaldehyde resin and the me-
chanical properties of mothproof plywood. This study evaluated the ability of termites to decompose pest control-treated or un-
treated plywood by termite mortality rate. Results The results suggested that the anti—termite agent was uniformly dispersed in
the MF resin, and was not stratified. The bonding strength was declined. Deltamentrin and beta—cypermethrin had adverse
effects on MOE and MOR,, but its concentration had no significant effect on MOE and MOR. Conclusion When the ratio of
bifenthrin and MF was 1.25% , or ratio of deltamethrin and MF was 5% , or ratio of efficient deltamethrin and MF was 2.2% ,
the plywood had the best anti—termite performance, the termite mortality rate reached 100% , and the main mechanical proper-
ties met the national standard.
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Tab.1 Trial test design

RS B 1 24 7R 2 A iR %
0-0 X

1-1 0.5
1-2 0.75
1-3 AR 4 TR 1.0
1-4 1.25
1-5 1.5
2-1 1
2-2 2
2-3 B S TR 3
2-4 4
2-5 5
3-1 0.6
3-2 1.0
3-3 U A e 1.4
3-4 1.8
3-5 2.2
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Fig. 1 Sampling schematic diagram
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Tab.2 Impact of anti-termite agent on the viscosity of the adhesive s
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TR A e 47.84 55.70 54.96 53.17 54.14 53.15 54.49 53.63
T R T R 47.68 48.75 46. 69 46.32 43.99 43.28 43.28 43.62
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Tab.3 Bonding strength of plywood sample before and after addition of anti—-termite agent

S JiE £ R WRRKC XM SxE4: admE ERMREKN Ly
20 53 SH{H/ MPa /% /% ER&GitE (df) o9 (H (sig) (a=0.05)
1-1 1.2183 25.05 -26.16 -2.863 10 0.017 1.8125
1-2 1.5117 12.04 -8.38 -1.226 10 0.248 1.8125
1-3 1.0667 25.48 -35.35 -4.176 10 0.002 1.8125
1-4 0.7717 16.46 -53.23 -8.832 10 0. 000 1.8125
2-1 1.1117 15.66 -32.62 -4.864 10 0.001 1.8125
2-2 1.0467 23.55 -36.56 -4.583 10 0.001 1.8125
2-3 0.8783 19.97 -46.77 -6.950 10 0. 000 1.8125
2-4 0.8133 15. 64 -50.71 -8.410 10 0. 000 1.8125
2-5 0.9883 12.23 -40.10 -6.740 10 0. 000 1.8125
3-1 1.1967 8.63 -27.47 -4.784 10 0.002 1.8125
3-2 1.1867 17.85 -28.08 -3.824 10 0.003 1.8125
3-3 1.3517 9.73 -18.08 -2.971 10 0.014 1.8125
3-4 1.2383 25.33 -24.95 -2.680 10 0.023 1.8125
3-5 1.2200 25.55 -26.06 -2.811 10 0.018 1.8125
0-0 1. 6500 12.60
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Fig. 2 Impact of concentration of

anti—termite agent on the bonding strength
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Tab.4 MOE and MOR of mothproof plywood

SRR/ MPa i il 58 &/ MPa
21 S = 11 AN & 1 TN & o 7 IS 7 D 7 {57 =S = o 1 I SO & o 1 0 = 7 I T w77 S o L7 IS R 77 =
4231.05 5747.11 4942.41 5290.70 74.27  82.71  63.92  79.71
i ] - 639.30 - 8.27
(812.66) (431.03) (915.83) (743.34) (17.36) (20.42) (12.04) (14.82)
i 4497.32 4281.88 2734.44 4100.52 3363.23 68.18  70.26 45.07 64.61 53.72
TR A g 730. 56
(216.77) (192.68) (572.86) (595.8) (938) (1.9)  (6.89) (6.07) (10.45) (12.74)
=y 3458.51 4203.11 4969.45 4142.95 4621.61 53.86  59.68  62.40 59.36  62.58
SUAEAETE  (1027.52)(437.96) (569.49)(1093.74) (65.97) (9.67) (3.22) (9.19) (10.07) (2.49)
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Fig. 3 Impact of termite concentration on MOE and MOR
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Tab.5 MOE of plywood sample before and after addition of anti—termite agent

- PR BRRE AAXEE SxE4: phmE ERMHEEN Ly
‘ SEHY{E/MPa /% /% EZREE () K BE (sig) (@=0.05)
1-1 4231.0533 12.10 -12.95 -1.135 4 0.320 2.1318
1-2 5747.1133 7.50 18.24 1.670 4 0.170 2.1318
1-3 4942. 4083 18.53 1.69 0.116 4 0.913 2.1318
1-4 5290. 6967 14.05 8.85 0.677 4 0.536 2.1318
2-1 4497.3233 4.82 =7.47 -0.748 4 0.496 2.1318
2-2 4281.8833 4.50 -11.90 -1.200 4 0.296 2.1318
2-3 2734.4367 20.95 —43.74 -3.704 4 0.021 2.1318
2-4 4100.517 14.53 -15.63 -1.306 4 0.261 2.1318
2-5 3363.2250 27.89 -30.80 -2.090 4 0.105 2.1318
3-1 3458. 5067 29.71 -28.84 -1.854 4 0.137 2.1318
3-2 4203.1133 10.42 -13.52 -1.233 4 0.285 2.1318
3-3 4969. 4467 11.46 2.24 0.190 4 0. 858 2.1318
3-4 4142.9450 26.40 -14.76 -0.912 4 0.413 2.1318
3-5 4621. 6083 14.28 -4.91 -0.395 4 0.713 2.1318
0-0 4860. 3933 16.72
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Tab.6 MOR of plywood sample before and after addition of anti—termite agent
Sl il EEYE S TRFRE MEXIEME G4 AHRE ZRMREMN Lo
-$41E/MPa /% /% G (df) Krg6{H (sig) (a=0.05)

1-1 74.2667 23.38 16. 88 0.722 4 0.510 2.1318
1-2 82.7133 24.69 30. 17 1.190 4 0.300 2.1318
1-3 63.9183 18.83 0.59 0.029 4 0.978 2.1318
1-4 79.7133 18.59 25.45 1.162 4 0.310 2.1318
2-1 68. 1800 2.7835 7.30 0.421 0.714 2.1318
2-2 70.2567 9.80 10.57 0.576 4 0.596 2.1318
2-3 45.0733 13.46 -29.07 -1.604 4 0.184 2.1318
2-4 64.6100 16.17 1.68 0.085 4 0.936 2.1318
2-5 53.7150 23.71 -15.47 -0.744 4 0.498 2.1318
3-1 53.8567 17.95 -15.24 -0.787 4 0.475 2.1318
3-2 59.6767 5.40 -6.08 -0.348 0.760 2.1318
3-3 62.4033 14.72 -1.79 -0.094 0.930 2.1318
3-4 59.3617 16.96 -6.58 -0.337 4 0.753 2.1318
3-5 62.5767 3.98 -1.52 -0.087 0.938 2.1318
0-0 63.5433 29.90
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Fig. 4 Insecticide mode of action
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Fig.5 Anti-termite performance of plywood treated by various insecticides

3 4R

1) 58T 3 F 7 U« 6 R 48 g R T ) TR
BT VR | R U AE R R T R O B
MEEAVER , B A 2N 200 B B AR

2) A PR 45 TR A 7 511 | TR U2 iR B T 70 8 e
KU TAGTR BT, 2R K TR A 1 45 7 A U &
MR AT AT, 2% Bl R0 8 o i 4 B0 i ok 1. 25% ,5%
2.2% W, FAMAET- 3K 100% o 1652 hRA: 7= Se gk

ARG S v 100 38 > 3 e B R R

3) FEIRER AT o KB R IH 3 PP LR X
B AR B A AN B B A 5 R R IR R R A
8.38% ~53.23% ,MKSRiKE] GB/T 9847—2004 1l
KA ESR (ARG =0.7 MPa) ,

4) TSRS A R AN = R R E A BRI T G AR
PSRRI FRRE . TR SRR T e K g R
ANTrL R 2 B 537 P S 1 A 0 B e P B et
FEE XTIt e Ge it B0 e 35 25 55, BV ly 1 5 e
JE T e W P AR P A | i R TIC J



Ha3sE Hol

A B FBURE A AR ) B RERITSE 25

S EHK
[1] HEEBERAERELZREBHRL]]. PEEE TA,2003(9) .

[10]

7—S8.
Developing Trends of Non —wood Packaging in the World
[J]. China Packaging Industry,2003(9) :7—S8.
TRAT A TR N3 AR LR ) 2 A R I BIOIR B i
[J]. MRl BHEIT % ,2012,26 (1) :13—16.
WEI Pei-xing,ZHOU Ding—guo. The Application and Pros-
pects of Plywood Electromechanical Packaging Materials
[J]. China Forestry Science and Technology,2012,26(1) :
13—16.
FIER, 2R, B ARG, . A5 A N1 AR B S Bl AR
AR R A T[] Tl AR#E,2012,26(5) :32—35.
ZHOU Guan-wu, LI Chun-gao, YU Hua-qiang, et al. Cur-
rent State and Development of Technologies for Protecting
Structural Board Against Decay and Insect Attack[ J]. Chi-
na Wood Industry,2012,26(5) :32—35.
SMITH W R, WU Qing - lin. Durability Improvement for
Structural Wood Composites through Chemical Treatments
Current State of the Art[ J]. Forest Prod J,2005,55(2) :
8—17.
SEAN T, GILLES B, FRANCINE C. Protection of Oriented
Strand Board with Borate[ J]. Forest Prod J,1999,49 (6) .
47—51.
T, B G MR IE T 2RPERERFSE [ D], At . A
HABARF,2013.
JIANG Ming—xian. Studies on Manufacture Techniques and
Properties of Preserved Plywood [ D ]. Fujian; Fujian Agri-
culture and Forestry University,2013.
T WMET, R AR5 ARE By I e e [0 ] A it
Folk B ,2013,40( 1) :207—213.
JIANG Ming — xian, CHEN Nai —rong, LIN Qiao —jia. Re-
search Progress in Preservative —treated Wood [ J ]. Jour of
Fujian Forestry Sci and Tech,2013,40(1) ;207—213.
XTCHR, A HAR, PG R, 55, By () B Al i ik
[J]. ARM AT AL, 2010(3) :35—36.
LIU Yuan—qiang,ZHU Dian—xiang,SHEN Jin—xiang,et al.
Trial— manufacture of Mothproof Plywood [ J ]. Wood Pro-
cessing Machinery,2010(3) :35—36.
XITCER  ARMAE TR AF. B dU () A B TR S
FLEBC RS TE[T]. AR ,2010(11) :16—19.
LIU Yuan—-qiang,ZHU Dian—xiang, SHEN Jin—xiang,et al.
Study on Mothproofing Effects of Decorative Plywood A-
gainst Coptoptermes Formosanus[ J ]. China Wood - Based,
2010(11) :16—19.
WA, IV IS, A% P S5 AR B 1 B802 R F S R 0
RJEB[T]. Wrilpkes g4z ,2008 ,25(2) :250—254.

[11]

[12]

[13]

[14]

[15]

[16]

[17]

MU Ya-Ping, SUN Fang-li, YANG Zhong-ping, et al. O-
verview and Prospect of Termicides in Wood Protection[ J ].
Journal of Zhejiang Forestry College, 2008,25(2) :250—
254.

KA. UBR R ER R TR S B 4 [ T]. R 2T
5 HL.,2008(19) :28.

HAN Yong—qi. The Market Prospects of Pyrethroid Pesticide
[ J]. Pesticide Market Information,2008(19) :28.

XU SCAE BRI, 5K OOR, 4. JREUAE TR B I6 B0
3 2GRS )] FIBORHE 1998 (2) :10—13.

LIU Wen—jun,CHEN Hai-hong,ZHANG Da-yu, et al. In-
door Efficacy Trials of Deltamethrin Against Reticulitermes
Flaviceps[ J ]. Science and Technology of Termites, 1998
(2):10—13.

2N R LS. A TR AL B BT i
SMREGBEFE SR [ T]. IR, 1999,16 (1) :15—16.

LI Xiao-ying, GAO Dao-rong, XIA Ya-zhong. The Experi-
mental Study of Field Test of Deltamenthrin Treatment
Wood Against Trimite[ J]. Science and Technology of Ter-
mites,1999,16(1) :15—16.

WRIR) 3k, Jo) B i FEIREE . 5.9% TR 4 3 T A% 11 ORI ) [ 7]
HiAE T A A 2R, 2005, 11(5) :341—343.

CHEN Wen-da,ZHOU Liu—kun,ZHOU Ye. 5% Bifenthrin
Termiticide Suspensions [ J]. Chinese Journal of Hygienic
Insecticides of Equipments,2005,11(5) :431—343.

i BEftL, EHAE B, 7 BBy i 2G50 8 [ 1],
AT AR B, 2006,12(5) :399—401.

HE Ji-wu,MA Yan-ming. Efficacy of Seven Kinds of Ter-
mite Insecticide [ J]. Chinese Journal of Hygienic Insecti-
cides of Equipments,2006,12(5) :399—401.

XUTCuk  ARBAE R, A, S B R () A AR BT
PERERYIE N 0T [ 1], ARB I TAHLM, 2011 (1) 43—
46.

LIU Yuan—qiang,ZHU Dian-xiang, SHEN Jin—xiang,et al.
Analysis on Influencing Factors of the Mothproof Plywood s
Insecticidal Function[ J]. Wood Processing Machinery,2011
(1) :43—46.

A 2R BRI, I BBIR B[ M. TN RS
it ,2004.

DAI Zi—-rong, CHEN Zhen - yao. Termite Control Tutorial
[ M]. Guangzhou ; Zhongshan University Publisher,2004.
XA B L T IA TR 4 7R B R T AR 1
B[ C /755 27 Jai 4 TR 5% U2 A A S R 7 it
AREXBEORHL 4 ,2010:194—196.

ZHAO Xing-hua,JIN Zhan-bao. Analysis of Termite Insec-
ticide Formulations and Prevention Effect[ C]//27th Na-

tional Health Insecticide Academic Exchange and Product



26

%

T #

2014 4 05 H

[20]

[21]

[22]

[23]

[24]

~a

Exhibition Compilation,2010.:194—196.

ARSCHR. = AN [ 550 BB AR 3G TR X W L I BORT 2  5L
P25 5E [ D] 75 & - b B R ,2009.

70U Wen-juan. Toxic Effects of Three Different Formula-
tions Bifenthrin Against the Workers of Reticulitermes Spe-
ratus Kollbe and Coptotermes Formosanus Shiraki [ D ].
Qingdao : Ocean University of China,2009.

ok, R 2R TERI M R BRI R[] Ry,
2010,32(3) .47—51.

ZHONG Su-lin. Development Status and Prospects of Pesti-
cide Suspension[ J]. World Pesticides,2010,32(3) :47—
51.

)RR AR TR R PERE BTSRRI TE AR LT ], B
gzl 2007,6(1) :1—7.

HUA Nai-zhen. Progress, Future and Process Technology of
Pesticides SC Formulations [ J ]. Modern Agrochemicals,
2007,6(1) .1—7.

PNESC, 5K ST LR, A5 . 4R AR AR T B R 7R ) F 52
[J]. k7= Tk, 2006 (6) :33—37.

SUN Feng —wen, ZHANG Qi -sheng, WANG Shu —han. A
New Preservative for Container Flooring[ J]. China Forest
Products Industry,2006(6) :33—37.

MEERT, E . NIRRT I M ] U B Dl
fi#t,2004(6) :112—119.

YE Ci-nan,CAO Wei-li. Mathematical Statistics[ M ]. Bei-
jing : Machinery Industry Press,2004(6) :112—119.
T REE WA 2 ACQ T Culz B JEALFRXT A
M IAEREMIRZ [ J]. AR 44 Tl ,2004,18(3) :17—19.

(EBF 9 W)

[11]

GUO Zhan-yong, XING Rong—-e, LIU Song,et al. Antifungal
Properties of Schiff bases of Chitosan, N —substituted Chi-
tosan and Quaternized Chitosan [ J ]. Carbohydrate Re-
search 2007 ,342(10) : 1329—1332.

da SILVA C M ,da SILVA D L,MODOLO L V, et al. Schiff
Bases: A Short Review of Their Antimicrobial Activities Re-
view Article [ J ]. Journal of Advanced Research, 2011, 2
(1):1—8.

ANTONY R,MANICKAM T D,SARAVANAN K, et al. Syn-
thesis, Spectroscopic and Catalytic Studies of Cu (IT), Co
(I1) and Ni(II) Complexes Immobilized on Schiff Base
Modified Chitosan [ J ]. Journal of Molecular Structure,
2013,1050(24) :53—60.

[25]

[26]

[27]

[28]

[29]

[14]

[15]

WANG Zhao—hui, WU Yu-zhang, FEI Ben—hua,et al. Me-
chanical Properties of ACQ and CuAz Trestmentsed Fir[ J].
Chian Wood Industry,2004,18(3) ;17—19.
PR AR AR 4R, AL O 7 7 08 JIR AR A 1 B 4 52 1)
[J]. AU T ,2012,33(11) :54—56.

JIA Chong, LI Feng,XU Xin-wu, et al. Influence of Aromat-
ic Agent on Performance of Urea—formaldehyde Resin|[ J].
Packaging Engineering,2012,33(11) ;54—56.

ER FREGA . AR R H R R i R T ()]
H L IE A ,2006(8) :10—13.

WANG Lian, CHENG Rui-xiang. Effects of Wood Material
Factors on Bonding Strength of Wood [ J]. China Wood —
Based ,2006(8) :10—13.

WA R RIRR. IR EORE [ M. )N PR
AL, 2004 ; 104—105.

DAI Zi—rong, CHEN Zhen —yao. Termite Control Tutorial
[ M]. Guangzhou; Zhongshan University Publisher, 2004 .
104—10s5.

g AT RS A PR FLCB IR BEAR BT SE [ D]
Jemt EMOLRFETFEBE,2012.

AN Xin. Study on Control Techniques of Termite for Sympo-
dial Bamboo and Composite Materials[ D ]. Beijing; Chinese
Academy of Forestry,2012.

TEnse R AgEE A [ ML dEat: P EAR LR EAR
iRt 2004 :201.

WANG Ming-hua. Chemistry of Pyrethroids[ M ]. Beijing:
China Agricultural Science and Technology Press, 2004 .
201.

AP AN AN AN A A e N A N e A A A A N A A e N A A e N A A A A e N A A e N A N e N e N e N e N e e N A N e N N e N N e N e N e N N N

MR, AL S5 25 AL, 46, — ot B R 5 i K
JEIEERT[J]. WHTEH =B 4l ,2010(5) : 96—100.
LIN Piao—piao, NI Fen—fen,KONG Tian-hao,et al. Synthe-
sis and Spectrum Properties of a Novel Schiff-base Derived
from 4 ,5-diazafluorene—9—-one[ J . Journal of Zhejiang Ed-
ucation Institute,2010(5) :96—100.

ZE/NTT /NG AR ER , 86 e SR Ml R o R A T
RERYRZME 25 DNA BIFEHILD]. KRR WIOFFE 50 &
2010(22) :373—377.

LI Xiao—fang, FENG Xiao—qiang, FU Guo—qing, et al. Inter-
action of Chitosan with DNA and Effect of Amino Group on
Antibacterial Activity[ J]. Natural Products Research Devel-
opment,2010(22) .373—377.



