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Field tests for mold resistance with BHT and BTA added to

bamboo preservatives

ZHOU Yueying, SUN Fangli, BAO Binfu
(School of Engineering, Zhejiang A & F University, Lin’an 311300, Zhejiang, China)

Abstract: To improve resistance of bamboo preservatives against hydrolysis, light degradation, and oxidation
degradation in outdoor applications, an antioxidant, butylated hydroxytoluene (BHT), and an ultraviolet ab-
sorber, benzotriazole (BTA), were added to the preservatives propiconazole and tebuconazole and applied to
four-year-old bamboo samples. Then, the influence on mold resistance was studied through 24 weeks of field
tests. Results showed that for a 1.0% concentration of tebuconazole, adding BHT alone increased resistance a-
gainst mold fungi on the up-face of bamboo from 19.14% to 34.84% ; however, BTA alone reduced mold re-
sistance. Nevertheless, adding both BHT and BTA to tebuconazole increased mold resistance to 42.75%. For a
1.0% propiconazole concentration, mold resistance on the up-face of bamboo with BTA alone increased from
14.4% to 37.23% , but BHT alone had little effect; adding both BHT and BTA to propiconazole, however,
increased mold resistance to 54.12%. Thus, using BHT and BTA together could enhance mold resistance of
both tebuconazole and propiconazole. [Ch, 4 fig. 6 tab. 17 ref. ]
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ol; butylated hydroxytoluene (BHT); benzotriazole (BTA); mold-resistance; bamboo wood
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1.1 ##
L1L X4 Mo 4 F A8 EAT Phyllostachys edulis, R H#iLIG 2, JoHMEE, JOWEAS, Jom 5%
BRBE . BT R B (B A RS B 2~4 m Ab), RATE L AT, i ARG 100 mm x 20 mm x 5 mm
(KexFEx ) Wil o 57 LR BRI, AEbs R R Aol . 56 B O3] 0.1 mm), If-4i5 .
Frit CR§ %) 0.001 g),
L12 ALEaX A DY PR S me e VLR LM sk b TRy A BR AW, 2B ¥ 95% ., $i%5% BHT
FEE SR SR BTA W T g it A sr AL 2 i A PR A A
1.2 Hik

IR U L Kb R R R 56 S 2 e IR [ S AR ME GB/T 18261-2000 (B 75 77 b7 16 A 1 75 B K 5 78
BRI A3 36 7 6 ) B R S e iR A 71
121 XBEE¥ AARBA4 KRR 2011455 4 15 HZE 2011 48 11 15 H, Jift 24 J&, 40k
BT WL AR AR bR TR BT A6 25 . 330 I 3 W B AKOR , T BRI, AR T T A
P I 2 R R AR R S T e, g SR 23.1 °C, HAEEEEKE Y 6.2 mm, OF
Y H BB R 4.7 hed™, SERARHREE R 77.6%, HAREREE | MoK E & HRAAILE 1,
122 BEAE  LLSEAREE RIS RS & i b 255, AR B % 0.5%, 1.0%F1 2.0%%%

&1 KBHAEERE. BRERAREWL

Table 1 Changes of temperature, humidity, sunlight and rainfall during the experimental time

B

A % -3/ C - 24 B K e /mm S H M /h S P 8 /%
1~2 21.5 2.1 6.8 62
3~4 23.2 22.7 2.7 79
5~6 253 11.4 3.7 79
7~8 28.7 1.7 59 73
9~10 28.8 5.6 8.4 73
11~12 28.4 5.6 7.8 74
13~14 26.2 12.9 3.0 83
15~16 25.0 2.9 6.0 78
17~18 20.6 33 2.9 79
19~20 18.1 1.6 2.8 83
21~22 15.8 1.8 4.0 80

23~24 154 2.1 2.7 87
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X A T 360 A T A A — A 1) S S 9 A Table 2 Ratio scheme of wood preservatives and additives
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Table 3  Classification of the infection value
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124 Ere W2AKE LK, Bk ’ PRI
R R, LR 10 . Kot : AR R
YRk R | 220 T A0, R A ’ PRSI A-172
Yoo EURCOR . H IR R A L $ 3 B 2 Th Y TE AR 1/2~3/4
HEFE 3 MW B E L, A DT 4 BUFRATSAE B >3/4
B AR

125 Brsah et A A SR80 6. R ZR08E, Biia s Bie . X & w R BT

1, DX R PHAE SO MR ERIR . BiiRE1 2% GBIT 18261-2000 M4 T X147
E=(1-D/Dy)x100, (2)

K2 ERPHARTT, %5 D R 25500 BRAF 0V 285 8 5 Do SRy A AL B B A 1 P 0w A

2 HERGAH

21 RGN EHFIRAGENT

B 85 3R AE AT i 0 25k L B R A N . R 4 NIRRT M TP I 2 . EiRJE
PAER R, A )5 Sk 500 By 8 R AE AT A T W 2 A Y . M 20 R Ay B0k 0.5%, 1.0%F1 2.0%
BF, P25 50 0.42, 1.60 Fil 5.94 g-m?,
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Table 4  Amount of chemicals absorbed in blocks

25 7 i 4 W 24/ (g m™)

OEU%  ppmpEE LEEL-BHT O RMEEI-BTA  CMEEEZ-BHT-BTA  (3FME  PI3FME-BHT  pEFMS-BTA P ¥R ME-BHT-BTA
0.5 0.48 0.54 0.37 0.41 0.36 0.37 0.35 0.45
1.0 1.43 1.80 1.49 1.47 1.72 1.61 1.85 1.45

2.0 5.73 7.96 6.32 430 6.02 5.48 497 6.71

22 BHEBANHBERR

22,1 By HER R R M A A T BRI TR B E RSN R, B AR 2R B Ak
WIS, ERMZEDCIR . MK B SER, R SR B R TR, T SRR A R R
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Figure 1  Mould resistance of 1% -tebuconazole (up- Figure 2 Mould resistance of 1% -propiconazole (up-
face of bamboo) face of bamboo)
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Figure 3 Mould resistance of 1%-tebuconazole (down- Figure 4 Mould resistance of 1% -propiconazole (down-face
face of bamboo) of bamboo)
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JoTHE A B 1.0% e s B Ay 4], L AL BB 1 25 5 B B2 80 00 O 19.14%, Jin A BHT J5 42 & 5] 34.84% , 1 [ i)
B BHT FI BTA 3 2 B0 s Jinifl o] 4 = 21 42.75% 78 5 me e v in A s sl BTA, H B 858500 B i AR
Ab A AE A B[] P2 S S0 ak B e, BHT W R 38 2k 4000 1) 13 el F K Ak 380 A e 686 figh 7 A 280 5 i 15 A st 1Y) B
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MRS IR LLE TN BTA GR48 5 35 52 &5 By 25 70 79 B 1 B B s8R, Il f 43 B50Ch 1.0% 19 T3 346
MR EE RS R 14.43% , InA BTA J5 #2552 37.23%, [AEs i BHT #1 BTA B 22 2038 i 3 54.12% . %
BF = UMt 2 P BL Y SR AR R R, MR B S 290~390 nm,  BEAS I B AR AL S 0 R SR AN SR T R 1Y
MRS, RS, PR ORI E (320 CLA TR ), /KRG . Fit, BTA GBI & P9 2wk
B B R 1) 2 B R 0] BRI I B B DA, X —HEDU AR T DA 2.2.1 IS5 SR AR BHIESS . S Ah, fE
B 8 71 P9 R I v i AR N 8] BHIT fefi 5 5 00 A R AR, 158 0] BHT 579 B A BLAT 7 25 Bh Ak 1k
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Table 5 Synthetical value of mould resistance (up-face of bamboo)

255 25137 25 300 7 16 5% 1 /%
PR s kmgEe-BHT O RMEEE-BTA  RMSER-BHT-BTA  Y3FME  PYFRMS-BHT PYFRME-BTA Y 3FmM-BHT-BTA
0.5 12.86 12.47 8.54 15.69 13.80 8.15 13.92 30.59
1.0 19.14 34.84 17.57 42.75 14.43 28.56 37.23 54.12
2.0 2542 41.51 27.33 56.08 58.78 45.36 65.13 59.61

6 NANF 2GR Ab BUS AT R R R IBIARCT o BRI L I I B ROR b, T



390 LA NSO N NS S (1 2013 4£ 6 A 20 H

HIBTARCH B 1.6~2.0 fif
5 R AR, FIERM A BTA 05 5 40 B OB ACR . LU R4 EON 1.0% 19 75 36
MR ], O M 44.00% 56 5] 67.80%, iE—HAIESE T BTA 5 FRM LA B skt . BHT (i
ABEIE T PSSR OB AR, OB 1.0% 00 P SR A BHT , B3 2011 A 44.00% % 5] 32.26%,
Uik — B ESE T BHT 550K AT B etk . 5 L R BB 8 A0 AR IR, 76 75 5 b [ AL BHT
I BTA, HB %A FET.
%6 SBBAMBENSEHAZN(TRA)

Table 6  Synthetical values of mould resistance (down-face of bamboo)

25 %) i & Wi TR B A 81 %

OEU%  ppmsmE o GWEEZ-BHT  GMAEE-BTA Mg EE-BHT-BTA PYEFME  PEFMS-BHT P3FMg-BTA P53 1E-BHT-BTA
0.5 30.68 37.50 21.97 24.62 5273 35.98 64.77 43.94
1.0 26.89 31.82 27.73 45.83 44.09 32.26 67.80 43.94

2.0 33.33 34.66 42.05 33.71 66.30 64.55 70.45 50.00

PLESr#r W1, BHT (90 RE 65 32 iy e e i B 825 g, JUHOJE AR PRBY B R W B %% 0y o i BHT X
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UATE S T EANE YD YR ¥ S
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