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Hot-pressing Process and Properties Evaluation on Poplar Weod
Acetylated with Acetic Anhydride

CHAI Yu-bo, LIU Jun-liang, LV Wen-hua
(Research Institute of Wood Industry, Chinese Academy of Forestry, Beijing 100091, China)

Abstract: In this study, plantation poplar wood samples were acetylated with acetic anhydride and then
densified by hot pressing along the transverse direction. The effects of weight percentage gain (WPG),
compression rate, hot pressing time and hot pressing temperatures on physical and mechanical properties
of the samples were investigated. Results showed that the acetylated wood with 20.56% WPG at 180°C for
60 min to a 40% compression rate showed superior physical and mechanical properties as well as less
compression rebound. The finished product could be used for manufacturing solid wood floors, furniture
and plank road.
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1) XFR~FA 100 mm x25 mmx (25~33.5) mm
R AT, DUEBTHIKE R AN R,
VMILTE LA M M EE, E4E, HERR
FREFETZHENBRNSEG

2) AP NIER T ZSH R 1A 350 mmx40
mmx (20~33.5) mm HIAMF#TAE, USTE
TR BN, BIEMA LB - R ER AL
IZ,

1 MWR55%
1.1 R R

KEMARN (Populus ussuriensis)  FHTHHK
HEFEKLRE, #E 184, FIKE 30 cm, KF
FE 0.39 glom’. HHEAR RN BATRE B (AR RS
B, mI&EMRAMRT, FIFRIL.

1 HRAHARSYE
Tab.1 Size and quantity of the poplar wood samples

R 4R ~F/mm AR Wit E45 %/
B (W [RI<3E 1< 4% 1) A %
100%25%25 15 20
1 100x25%28.5 i5 30
100x25x%33.5 15 40
5 350x40%20 20 0
350%x40%33.5 40 40
LBE FRESE>97.0%, Tk, HEEN
HIRA TR,
12 FEMREEE

LB R AR (BED, #EN, EFETHES
%.
1.3 REHE

D BARZEeA

PAZ BB AR SRR, A7 80 100 T
TX AT B AT, LFERTE 1h, BABER
WICER[9), HIREZ WAL BRI E RS 5K 10.15%
#120.56%.

2) BARHBESE

BARRST IR EBEGAR R ZBU AR E
TFRENFHITEAESE, AEERESAFRL
ZRRTR20mm, L FERAGEELERSTE
A R IHAT10 min B, ZBMEEREEERE
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KA BB AE, RKKETAMEHELTE
Hrgfmgsit. KPR 1| RAERRR, T
ZHETRAKFINTR 2, BFMELE s M,
SZRECFHE: RK 2 XABRKRRR, SHEH
FALE 10 MAM, GRRTFHE.

%2 ERTHEREXRRUARATFSKT
Tab.2 Factors and levels of orthogonal experiment for
compression deformation recovery rate optimization for

poplar wood samples

H-F K1 IKF 2 K¥ 3
A MEE /% 0 10.15 20.56
B #JER{E] /min 30 45 60
C AERE /C 160 180 200
D ERE 1% 20 30 40
1.4 AR

D BARRGHIESETERKER.

SR 5 vk B AT M ERREIE, 5% 3CRR[10),
BEREHARREOENEE, RRBHEHETE
hREE.

BB R.

HAMNEBHARAAGNEREE, R/57E—0.098
MPa %M T, BT /KPR 40 Z0MA SR D,
FIEEM BT (60 "C/12 h, 100 'C/8 h) ¥Rk
MELT GER2), ERPE 1. SE2 R 8 Kk,
BRuERANZERER, HEAR 1 HEARME
EFEERRE R,

R=(T,-T.)/ (T,-T.) x100% 4P

He: R—THEKEE, % T—HHFKBER
BEMAEREE, om; T—E%EEAGER, cm;
T,—EBRIRGEE, cm.

2) BRI,

BRI, PR, HEE. MAKE. TR
&, 4 BIIEIE GB/T 1934.2-2009 (AR K t4:3 E J5
%Y. GB/T 1933-2009 (A% FMEHE) « GB/T
1936.1-2009 { KM EBRERR FEY X GBT
1936.2-2009 (AMI LML R E ) , #1T
PR, REEEIZE A NS Z 2101-2009 (K AR
W) #ATMRSTHE, MREARYIE.
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21 ZBACHARHESHZERR R

AR R R A RS R — T E
B, REBMKERE/, B EBEEGD,
Rt#iRE. EARKNGT, ZBEBARMS K
BIEERR R ERFIT R 3.

#3 EXRBRSHER
Tab.3 Orthogonal test Ly(3*) and analytical results

s AF5KF BRI R/
A ME®R B RENR C AEHRE D KEE %
1 1 78.8

1 1 1
2 1 2 2 2 65.6
3 1 3 3 3 485
4 2 1 2 3 234
5 2 2 3 1 9.8
6 2 3 1 2 276
7 3 1 3 2 42
8 3 2 1 3 19.6
9 3 3 2 1 3.1

BE1 6430 3547 42.00 30.57

g2 2027 31.67 30.70 3245

BME3 896 2641 20.83 30.50

¥xE 5533 9.07 21.16 197

HE 3 RESNMERTH, HEEMERTRE
WEEREWER, RRRAERE. Ak HE,
EAREHYMES; SERFKENNEETRER
EHEHOLRERKRYE, BANERZHIKE XM
EREBRNAEEENRR, UKAERRKEK
TR SRR . SR FH B 0 1B R R4 K () 0 T e
EX S E RN B ARRAT RS, T MK
EEBHARRERKEE.,

TSR, FERAKEFELBUAMIEER
20.56% (43) , REEGEEA 40% (D3) . HEF)
EKHENEMRESHRERE, SXKkMH%EEE
ER—ERBRK, o ERE R EEAE TS
EBEAKFE: B2, B3 & C2. C3, #t—SEEH
MBARMR TR 2t anim, NfE
LB AR ERE L ENRETZ2H.

22 ZBiAb-E4EARRIERE
221 Rt#eEt

EARENHT, ZBH-EEHRSREEHK

MR AR, 5ITR4.

Tab.4 Dimensional stability of acetylated compressed-wood
samples under different conditions

AR #nE #HE TEEE WER  HIKE
k&S BE  #E /% % %

Rib® S 10.51 0

Z B W 3.71 62.7
ZEEfb-FE4 W1 180 45 7.8 2.66 63.6
ZBHL-ESE W2 180 60 32 2.54 65.4
ZEAL-ESE W3 200 45 3.0 221 66.5
TBEAL-IEG W4 200 60 18 1.85 61.7

Mk 4 R4, HEEREERKRE, 2B
AR RIS R R PRE, HKEARES;
M 4 FARETZ &85 &8 LB EEHAR R,
-7 MUK GHt, REEHERTRIK,
Pk IR K.

MEARRENRSOAERRMEK, 28
- R A8 AR A R 4878 T kB 3 AR I 2R 5 8 P
K, PiRKEZHIYK. ZE&RE, DELEELGN
200 'C. 60 min B}, ZBAL-FEAEBHARKEY EHER
N, RPBEMRE.

AL RUH, ZBAL T B 3E BRI AM KRS
. REAMBRTRENE, T oBLEHERTR
EgZWAM, BTFRAESEPWEEER, REH
BIRH LA EER )RR, FEAMRBEE—
BRE. PIKERRES. BESHENZBAARM NI
REBRRNA, KEHTRAESEM, nEEEE
#l7£180~200 C, HAJERS[H4S minkd b, BIWPE47
K EBEZTRE RBRES%UT, BXTRT K
A EE R AL
222 S1%EtERE

EAAMBEREMIN, h¥EREFRSEARRE
BRRE. ROEEMNEHA (O, B—ZBemK
(W0) BARLZE%M4H &K ZBL-ERmAR
(W1~W4) , H&E., REOEE. BHEERNE
RERMER, WE 1 .

HE 1a /TR, BAZZBUAER, HEEM
R A B LU R AL B AT RE R R 1, S IE 4 )R 15.6%H0
21.5%; T 4 FIAFE LZH &0 LB ib-Ega AR, H
359 B AR A A AT R AL B A KRR =, MR
5374 61.8%F1 133.8%.
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