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Influence of the preservative concentration on the penetration depth
and ACQ content in the treated poplar

LI Xiao-yan*?, ZHANG Yao-li'
(1. College of Materials Science and Engineering, Nanjing Foresty University, Nanjing 210037;
2. Yizheng Agriculture Committee, Yizheng 211400)

Abstract: Under atmospheric pressure and a pressure of 0.6 MPa, the fast-grown poplar wood was treated
with a water-soluble ACQ preservative at concentrations of 0.1%, 0.5% and 1.0%. The content of ACQ in wood
and the depth of preservative penetration were examined. The results showed that the content of ACQ in wood
was increased significantly with the increase of the preservative concentration. The requirements of Chinese pres-
ervation standards (grade C1) were met when the wood was treated with 1.0% ACQ preservative under atmos-
pheric pressure for 72 hours. The penetration depth was negatively correlated with preservative concentration.
With an identical concentration, no significant differences in penetration were found among the longitudinal,
radial and tangential directions. Compared with the atmospheric pressure, the penetrations of poplar in longitudi-
nal, radial and tangential directions were significantly increased when the treatments were carried out under the

pressure of 0.6 MPa.
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Figure 1 Drug loadings and penetration depth under different ACQ preservative concentrations and processing conditions
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Table 1 Variance analysis of drug loadings and penetrating depth under different preservative concentrations

B2 R HHEE IR PRIMSIE IR R BIE R
BFR S A 53 fi 1|2k m o Penetration depth  Penetration depth Penetration depth
L . Drug loading o L U
Treatment condition Type of preservative at axis direction _at radial dirtection _at tangential direction
F Foot F Foor F Foot F Foot
R ACQ-A(0.1%. 0.5%. 1.0%) 355.197" 9.772 48.335" 9772 49.029° 9772 25806 9.772
Atmospheric  ACQ-B(0.1%. 0.5%. 1.0%) 30.822" 23.467" 22.255" 28.755"
pressure ACQ-D(0.1%. 0.5%. 1.0%) 199.803" 20.558" 23.927" 28.083"
I ACQ-A(0.1%. 0.5%. 1.0%) 418.132° 11.339 46.814" 11.339 93.989° 11.339 18.219"  11.339
Compressure ~ ACQ-B(0.1%. 0.5%. 1.0%) 402.456" 46.814" 59.623" 39.467"
ACQ-D(0.1%. 0.5%. 1.0%) 367.399" 65.957" 28.277" 30.173"

W * BREREFE. TFIH. Note: * means significant difference. The same below.
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Table 2 Variance analysis of the radial and tangential permeating depth under the same processing conditions

UbTR A 71 1247 0.1% 0.5% 1.0%
Treatment condition  Type of preservative F Foo1 = Foot F Foo1
K Atmospheric ACQ-A 8.513 8.862 1.748 8.862 1.999 8.862

ACQ-B 7.174 4.581 0.779
ACQ-D 3.155 0.241 6.038
Bk Compressure ACQ-A 0.584 10.044 0.297 10.044 0.180 10.044
ACQ-B 1.095 6.212 0.030
ACQ-D 0.861 1.418 0.073
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Table 3 Variance analysis of drug loadings and penetrating depth under different processing conditions
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Type o_f Treatmer_1t Drug loading at axis direction at radial dirtection at tangential direction
preservatlve concentration = Fom = Fvol = FO.Ol = FO.Ol
ACQ-A 0.1% 17.451" 10.044 214332 10044  41.012° 10.044  88.413" 10.044
0.5% 35.458" 20.590" 25.264" 90.904"
1.0% 42.916" 200.205" 41.615" 140.588"
ACQ-B 0.1% 19.307° 10.044  76.621° 10.044  40.743°  10.044 79.013" 10.044
0.5% 56.606" 21.089" 66.341" 66.475"
1.0% 50.970" 36.563" 13.132" 89.267"
ACQ-D 0.1% 33.817° 10.044 256.911° 10.044 229194 10.044 195588 10.044
0.5% 33.933" 407.551" 14.812" 35.288"
1.0% 58.996" 182.957" 239.858" 218.429"

B JE5 AT A [ RO I, B AR AR ) R 5% 1] V23
KB RNA— IWNCARTIRFR R AT LA, T
AMIIERIE . B rnsE s kg ie APl mA
(AR IBIE R SR BT a2 B iR s, AR 25
AKX AR B33 N AR 1) Gt 2 7 R 4 i o
Bl S — R B E R . T = i g R
WoR (R 2), TCigEH K& i A B, EAH
[ (R ALBEIR B 460 R, AR ) R [ (R85BT 22 S 38
A, Torsten CIERF ST g I M 10535
PR, A IR ) FH5Z 1] 19508 M 22 34N S 25 11
e DEE

S AT, R BRI I AE A AR T RSB TR P
WA BE W BB GRS ARG, WA
R, BB T IRER IR A, B

VAL A H G TE I 2 2 () Bt bE 2 8, AL,
TEALBRACAFAR I G DL R, WRBEKIBIEIREE /D
0.1%iK E LE 0.5%. 1.0%3K B IER LR, it IR
(R B A7 T B S AR A A h IR1323% - ACQ Bl i 57
BEAE 7R B IE R BN A R 3 N, SRR
APk B P A S . botn, Bl 2 2 R RSB IR
PRGN, R F e o i R P A 2 AT
AR, THRIEET ) S T Mt st
22 EOWMPFHEMSERENEIG

M L AT LA, 3R, s b BE 5B
JEE 2R 2 VB I R P LS R TR 380 AN R R 1)
e, 3 FIORNTR Y RHUA R ke, 7RIk IR
1] 1,091 A 5 1 AL 1] S AR AR 35 5 A 1) 325Kk B,
R 2T (B 3) Wk, TR E R g



40 %5 4 19

ZEIGRIHEST: ACQ I3 JE 7R PN 3 A i AR B2 B RS 38 TR P 1A S 611

MBERENHERLZ —, W E5EAR. BIBERE
A PE R ZE (a=0.01).,

AR AN MIETE 18 57, S HERRBINIE
FUIFRRBAC IR . AR mAM B BN &Y, E
REANFE AT, #T DAAEAS IR BE BT TFAM
20 M Y, ZE I AL BRSSOk
AR, 2505E PR, W AR, X2
AR IVERTE S B B0 N AR Py i i 1) /6
R, WOMBIER L R N 2R, fefm, &)
MIERTR, —Segr gL pli R, AR 7 B s
WU TE, BT, B S AT B .

HAT, SeEARMBIELNFRRE, a1k
2, WA EEM, (ER R RO A A G
RS RYE . MR, PR R AN 58 4
— 3o MR AM B IE LR AT A
FALEAAHUHIEAT AT SIE, SRAA R 560
NN TRV E SR S v B DI E SR VE SRR
B T AT AR A B AT R . K
TREMARPRSIEIERE, BT LT I AL 2,
PEANE AT LA LR AT — LU FlAb HE, k. ZKiR.
PRI e A2, SR R LA — T AR P
fRiEiE, ART R EREE .

UbAh, e nT DUE S EAZ RS, WA . AKH
JEE R RT3 JE5 70 B (A8 T o sk e A pry o
TEOMY AR T 2T DE A S, AL
Je B VU (75 6 A 3 T 2 AR B A

3 it

RN AEARLE R ey S % B 1
ITRE SEME, T AIRAE, S8 T

LW IS A AR LD, MAEMAIN S A H S, 3
2y, B AR AISZ A SETEREAR B T AN
FEEEMIBE , JF HA5 W A B 2 1) 22 53 2

WG EARE . R RIEAX, 82
BEA IR R o kg o, HE S B35 W ACQ
B35 JE FRUAEIR JEE 1.0% I3t 72 h, BE %14 I [F Zbx i
PUE I CL S Il ] 25K

IS, BIERE SRR AN, W
FERIHNBIERIE AN o ARIRE 250 A TR FRIAEAR
MBIz

FEARI ST, AR AL BRA L A2
FACHEARS, AER—RIZ N, AR, sLRrBIENE
SR ORNTE

Sk

[1] #75, W), ERAM BT EALPL[T]. A58 44K
441, 2007, 13(5): 15

[2] wmiv, FRESE, EI, A& AR B A bR R
il 4 R 65 Mk e ST 0], AL T HERE, 2005, 24(5): 532-
536.

[3] " NRALAE AR AT ARYE LY/T 1636-2005. i)
A AL 3 FEREZESR[S]. dbmt: v [E bR o AL,
2006.

[4] %302k, BATAS. AR 40 I BE ) 4% IR 38 K 40 I 1)
BIRRN] dERThkboR A% 2E4k, 2001, 23(2): 85-89

[5] F4x, g, xl—RE. RBEENms]. Kb
koK 223, 1990, 18(4) :51-57.

[6] Torsten L, Alain C, Zhang S Y. Longitudinal and trans-
verse permeability of balsam fir wetwood and normal
heartwood[J]. Wood and Fiber Science, 2000, 32(2): 164-
178.

[7]1 175, ACQ B & RIALBIAZ A NRHM T[], Aol
R, 2006, 31(6): 43-44.

[8] "4 N ESILFIE E K bruE GBIT 22102-2008. [ fiE A
ST Abnt: HE AR H 5k, 2008.

[9] 2=t BERE. SEmIARMIZEMERR R D] BTN,
2007(6): 240.

[10] KMEWE, B4R, F4E. JFH AR 90 M E K @42 ]
GRURNVR %2441, 2011, 38(6): 867-871.

[11] B adthfe, BOETRG, 25EHE, 55 3 PRI AL IR 5 a4
BBV FE[I]. Mok, 2007, 36(4): 67-76.
[12] E<e, x|k, 3B . HRYa RIS E N 1)

L[] ARAbbRoll R 2424, 1991, 19(3): 41-47

[13] Zhang Y L, Cai L P. Effects of steam explosion on wood
appearance and structure of sub-alpine fir[J]. Wood Sci-
ence and Technology, 2006, 40: 427-436.

[14] skEE, WA, BEN, & BAmEEMPIE T Z
HIPLAGLI]. BevE A&l R, 2010(1): 87-90



