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japonica) »+ » #F3tF b FAEILE B (130 ~ 160 ~ 190 ~ 220 ~ 250 % 280°C) » *
R 2hr Z BT AP T LB R 23 S S 2030 £ 4 2 4p
# (Acacia confusa) *H4c# 3 190C > T #FF 3hrie 7832 » 177 F E A
(B~5% Tcm) $HApRAAMPBEF LB 247D e BFEFL ~ 7kF - %
Bcd ZE ek s XA AR FY RE - RELE AL IT(TGA)
B F i RMEFELIR)A T o  FIEAERAIZAPLEE i, AHERE S5
FoAMFEHL2LE (AE)VERALERRF AN A BRY FoKF
RIF RS 05 & 6 Rk R S BRI 1 RIS T OF 5 Fultiiacil (ASE) ! Fus Bk
GA(MEEE#AJE 8 R#EF 0 7 P EZ 2L ek c AEIEH2Z 25 HAE > 6 0 4p
R i GE (190°C ™ T ) ASE 2B R (B A AR F M 4 chI % 0 @ 12 190°C 1
BRI 2 AR RIP B @ s 220°C ARJE 2 AT R BB YA RIEH K
A 12 250°C 14 R RSR K 2 AT R P BETE o 7 p AR ) B RS 2
B 3 Be(MOR) & 190°C 1+ B % » ML R A e "8 04 4% 0SB T
(MOE) #p & 412 190CAJZ ¥ & % > & #1012 160C A % 5% - bft
T4 2 17 (TGA) S % B 40 LR 2 A @ 2 0GR (190°C 12 T ) # ad2 11 A

A PEEAAE AN 2 AR AR 300C% 350C 2+ 0 @ 220°C 11 ¢ A g @_
W 350CH - FEEAAIE @ P2 AJL 2 250°C 1T AASLHISA 2 A B E
F R R 2 BF 4 AR 350C 2 500C 2+ @ 280°C # /& T“”'F"f % 500C ¥
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2000 ) 2= AR ¥ 5% & fiﬁ’ﬁi%@?’—_ﬁ‘ﬁ 2O P G RERIR R R B AR
Mok R 2 Arsio /A0 IPEHR R MERASZE RS B A HAe o T b TR
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[ Abstract] In this study, a non-chemical agent heat-treated technology was applied
for improving the dimensional stability of wood. The heat treatment was conducted
using an activated furnace under N, atmosphere and at a heating rate of 20°C /hr. Two
sections were performed, the first one was using a 20-30 years old Acacia confusa
and Cryptomeria japonica wood with thickness of 5 cm and moisture content of 12%
to examine the effect of different temperatures of 130, 160, 190, 220, 250, and
280°C on the characteristics of heat-treated wood at a holding time of 2 hr. The second
section was to investigate the effect of different thickness of 3, 5, and 7 cm on the
properties of heat-treated A. confusa wood at the temperature of 190°C and holding
time of 2 hr. The characteristics of heat-treated wood such as mass loss, moisture
content, density, color change, roughness, dimensional stability, surface hardness,
static bending strength as well as thermogravimetric analysis (TGA) and Fourier
transform infrared spectroscopy (FT-IR) analysis were examined. The results of
different temperatures treated both of A. confuse and C. japonica wood showed that
the mass loss and color difference (AE*) of heated-treated wood increased with
increasing heated temperatures, while the moisture content and density had the
reverse results. Furthermore, after heated treatment the smoother surface of wood was
obtained. The anti-swelling efficiency (ASE) and moisture excluding efficiency (MEE)

could be improved significantly at higher heat-treated temperatures. The surface



hardness of A. confusa at lower temperature (below 190°C) heat-treated wood was
higher than that of un-treated wood, while the hardness decreased significantly for the
one over 190°C treatment. While for C. Japonica below 220°C heat-treated wood was
higher than that of un-treated wood, while the hardness decreased significantly for the
one of 250°C treatment. The modulus of rupture (MOR) of both A. confusa and C.
Japonica treated-wood with over 190°C treatment decreased with increasing heated
temperatures. However, the one treated at 160°C had the highest modulus of elasticity
(MOE). In terms of TGA, the untreated and lower temperature (below 190°C)
heat-treated A. confusa wood had two steps thermal degradation, i.e. 300 and 350°C,
respectively, but the ones treated over 220°C had only one step thermal degradation at
350°C. In addition, the untreated and below temperature of 250°C heat-treated C.
Japonica wood had two steps thermal degradation, i.e. 350 and 500°C, respectively,
but the ones treated at 280°C had only one step thermal degradation at 500°C.
According to FT-IR, both of A. confusa and C. Japonica, the relative intensities of
pyranoid ring (A sog /A 2900), carbonyl (A 1700 /A 2000 )and —OH (A 3420 /A 2900),
represented hemicellulose and cellulose of treated wood were lower than those of
untreated wood, and decreased with increasing heated temperatures. However the
relative intensities of A 519 /A 2900 represented lignin increased with increasing heated
temperatures. In addition, the results of different thickness for treated A. confusa
wood indicated that the ASE and MEE increased with decreasing wood thickness, and
the 3 cm one had the best dimensional stability and darkest color. While, the surface
hardness, MOR, and MOE decreased with decreasing wood thickness. The TGA
analysis showed that the temperature of the first steps thermal degradation increased
with decreasing wood thickness. According to FT-IR, the relative intensities of
hemicellulose and cellulose of treated wood were decreased with decreasing wood

thickness. However the relative intensities of lignin increased with decreasing wood
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thickness. It could be concluded that the heated temperature of 190°C and thickness of

5 cm for C. japonica and A. confusa wood had the best balance between dimensional

stability and mechanical strength of heat-treated wood.

[ Key words]) Acacia confusa wood, Cryptomeria japonica wood, Heated treatment,

Dimensional stability, Mechanical strength.
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NREE A
(-) #=iF
AEZHE P Y B F R FRS 2 20-30 E 2 4p L #H(Acacia confusa) & ¥t °

HEF §08 0 47 2 5x5%33 ~ 5x5x15 ~ 3x3x15 ~ 3x3x1 ~ 3x3%0.5 cm’ & &+ o
B ANER EIRQ0TC ~65% RH)? 3 B— k{8 H * o
(=) @&
[N 7 RS

HeAp LA A 1 B R S A o I JRE i RUT 4 3 40~60 mesh
(425~250 um)—‘F'f P BEEFEIT AL S e

()2 -7 ¥EB5H F 8 1 k¢ £ FF FEE CNS 4713 2 -7 4 I 4
B2 SE Rk A

Q)xgaFz 27 FARRETIRE CNS 3085 A4 2 85 2572 Rl T

G-t 7 £:% 7 FXFE RIEE CNS 10865 » H o-5 ‘a2 E5%k 2 P 2

O3 3~ A7 & 7Y FARBTIRE CNS2721 A2 WA f7 3
RN = RN
2.0 H # L
ik 12%2 49 RAFAH 0 BTN IREEAE A 25X25x25 om Y 2 1 Y (F
Fw #)? 212 500 mL/min i > Ny» %5 30 min & #-Npid » i 524 1 50 mL/min o
g F 20C/hr T 0 d FE A3 100°C 0 #E 6 hro £ uAple 2R F A w
28 % 130~ 160 ~ 190 ~ 220 ~ 250 2 280°C » #4582 hr ¥ #5E » Ny » 2%
HOLGIRE o TERAIEH 0 LA MR E TR A
(DFEEL A @ H2ZEEZWo)» "2 P EREFH LS FEARM D
FREBZIEHFEW)) 10T R TR A4 (WPG)
WPG(%)=(W,-W)x100/W,
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)z kF ke EFXREE CNS452 A4 2 K F Rz %2 - BB H AR
F - 20mm KGR ED e £ 2585 mm 2 £ 2 MO B EHE (m) T ke
EHREHE SRR I03RRCHFIEL ST Em) 38 2 kFEW) -

W (%)=(m;-m2)x100/m;
m R HECE T T E() m AR L T ()

Q%A k¢ FARREFIEE CNSAS1 A H %A RRE R o BEH Y
s — 20 mm HETG o RS % K 2585 mm 20 1 & gk o BEEEk B R AR
ARREFR@2 Wi (em’) 3 5 AL 2 H A (L] B - ) RIS
EFERFTEZMH P HB LT EORREL > PR HRE L A 0%)

d=m/v

d: %A mIEHTRE vV #EH A Cm)
1 (%) = (dp-d;) x 100/ dy
P ERIETRR A BRI BRAR
(4) " =t s 45;; SRR EH 3.0 em(R)x3.0 cm(L)x0.5 cm(T) % »+8 B 103+C %
AP FCEIEL o BFE A 2 A RIEBR(655% RH > 2 & 20C£27TC) > A BRI T
kS ANEBERE CEEIHPER -5 FERBILER L ERIZ L
g R R TR TS ()
o (%)=(r-19)x100/r
fo ! ARSEFME R 1 BAILRE R R R

(5)¢ # & @ #F AT {82 3 0 A kN F F 2 (Minolta co. CM-3600d )
BRI A GBS 52 D65 kK Rl & AR 10° » 3V S 5 8 mm o PEEPE 0 H3E
HEREENPRIRET F RE XY Z = i@ (Trisitimulus values ) 2% {8 & 1976
ERERP L E (CIE) «7CIE LAB ¢ 248 % > d T 5odc 83t 8 48 L* ~ a* »
b¥* ~C* ~H*Y B¢ 458 FHEimpgpd £ 4AE P R AL E (Brightness
difference, AL* )~ = % b X & ( Aa* ))~F EdhL E( Ab*)% ¢ X E(Color difference,
AE*) 471 o & E4plR S g £ T2 o
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(6)4 f d ke B T ek R 2 & 72 ¥ A B R Fa. P o ST ¥ode sk A (Center
line average roughness, Ra) @ A A #Eplz L RPN 2 ¢ w3 LB waly T35
R He > b, BT 354 k& (Ten point height roughness, Rz ) % AL ®plz £ B RN >
PHEEFIFET FNLEES THEEEIRT YT RN RER THEZ L
B+ fedE A (Maximum roughness, Rmax ) @ 3o B~ L p| 7 £ B304 » 1T (7T
BRN2ER T L2 > BFHEEIEAMBEDLE ¥R Y RakE &
Ff o AR UATIN 4 G e kkR & (Kosaka SE1700) £ B & H3z & T {7 4
Iﬁ'—Lﬁ AR E S 2 ume B E & R 24 mme Bl £ i B 1.0 mm/sec, £ P~F & (Cut off)
8 mm o

(D#EF & - Frdlm fehh o @ % ZH KRG FR A0 &0 &R 2
% (Kyowa) iplZ_15sec FF2 45§ & » F R P P2 6 g4 T352_ o

@)= % Tt

az k& RIE R 3.0 an(R)x3.0 em(L)x1.O(T) &8 g2,k /o™ i ff & €
B B EFAE Y > RBRFE 230 mints 0 wARF REEF ] hro
REFARER 2F 30 minfs > »RFBREF 1 X > BRATHEHE L T4
HAE S T2 EA SR EREH RBRERRT ONFEE LR - FHSER KGR
B 18 R TT A o FN 2 B 2R Rl A % PR 5 (Volumetric swelling coefficient, S) ~ 3%
& 72 i (Antiswelling efficiency, ASE )£2 v -k 7 (Water absorption percent, WAP )
S(%) = (V- Vo)x100/ Vo
wrRE AR TR 0 Vo FH e
ASE(%)=(Sc- S¢) X100/ S,
Sc ! A ARG IE KRS S PRS0 Syt R H SR KRR S AR S
&
WAP(%) = (W,, —Wo) x100/ W
Wyt @i a R mE g - Wt FH B ire £
bR L EE 3.0 em(R)x3.0 em(L)x1.0(T) & »+ 103°C+2°C e 44 p
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g fEEER T EIE L > BB WS~ B R 40C 0 65% RH chfE iR {2 /R 44 ¢
PR I E R T2 hr o AP E TR 0 P H 65 P RHIBER T T fiFE oK
F (Equivalent moisture content, EMC) » 17 2 & 4 35 £ e 32 {8 2 Fovk B 3Ty
(Moisture excluding efficiency, MEE) o £ #-3#414# % 8 & 40°C# 95% RH 78
R R PR T2hr o FERERTE R EH T OSSP RHBER T 0
EMC(%)% * 41 5§ # 2 {8 e JBiic MEE(%) > i£17 6 £ 48 385% ©

EMC(%)=(Wg— W) x100/ W

We: BEH TN RAT THEFATE > W BFHOEETE
MEE(%)=(E.—E,) x100/ E,.
Eo @ AJdZitz Tz k5 o Bt #uedZit 2 T ez R
OB
am B ¢ iRP EFX K CNS460 A 1A B F%kiZF %2 - #1215 40cm
(L)x4.0 cm(R)x2.0 cm(T) 2 Brinell A & % # % 8 Fumd & » 3 * 2 /= 10+0.1 mm
Z_ 43k 0 YL F A % B 5% ¥ (Universal testing machine) 4 %) T4 w ~ 2w % [T
o ARG EF 10 EAFRS c THFEE R L 05m/minc B2 ER Un (9
0.32mm) > M TF N E 2 .
H=P/10
H: A B (Kgf /mm®) > P: g3 & » Unprz b+ £ £ (kef)
b.# & 3 A (Static bending strength): & @ # % B CNS454 & #4885k 2 o

#H 5 32.0cm (L)x2.0 cm (R)x2.0 cm (T) > BsBE = 28 cm > 49 & f ¢ £
FofEs SEY > THPEER S 3 mm/min > T N EH A B G
(Modulus of rupture, MOR) % #* & 584 i% #ic(Modulus of elasticity, MOE) °

MOR= (3PpacL)/ (2wh?)

MOE=(APL*)/(4AYwh?)

Poc * % £ (kgf) (kgffem?)

L : #ie (cm)



AP DGR ’?’\i\"jilf’i"“ “if‘jii (kgf)
AY P AP Ap¥2Z BEEY £ 2 59 %358 (cm)
WiEMEE RS ZFTRAMEZT (cm)
h:@itLE B4 25 R &2 5 (cm)
(10)~ % ~ 47: & * Elementer vario ELITICHN-OS Rapid FO002 =~ % 4 47 ik
(Elemental analyzer, EA) » &7 (C)~ a H)~ 5 (0O)2 § N)Z £ 417
(11)# £ £ » 47 (Thermogravimetric analysis, TGA) © H#-#t o d® 44 14 F7 J 8 i
# &k o 12 Perkin-Elmer Pyris 1 1€ 2~ 47 R {F A 47 c v A 5 2-3mg v £
ey o AL B ARINT A4 > B BIRERRFHIE 5 0
B#EF 5 10C/min > se# Bl 7 50-800C » k&# L4 & TG 2 s &
¥ SR(DTG) » T 447 & A fRfp Rz Azde B R 2 BEF A 5 o
(12)#& = £ = b & & 3 (Fourier transform infrared spectroscopy, FT-IR)4 17 :
# * % B % Perkin Elmer Spectrum 100 = ¢t s k3% % » 2 A2 (7 2 F SRR

AT 0 Rl Rk B S 650-4000 cm™ > 4y S Bch 32 % o

. IJ_ " > f‘A
=~ BER B

(= )7 R R #AIT40 LATA 2 1

AL AApLAAHZ e Y @ TR 6.57% oS
W 40.42% » A E G 24.07% AP A AHEF FEBARASLE 2 FRFL ~ 3
KEF 2 BRI AR 29T c AR TR A EH TR R Z AR A R T
B A kAL G R BASERI AR 2@ a2 e £ LG
ME AL RABR B 0 EE 2 130C AL FRAFL L 755% 0 1 &
AN B EF R 4TA A BB IR2 280CH IRt 0 R4 £ ] 4323% 0
AR EF R PN NEFE AMA LR G F B AR A E A S B E

RoAPUBMAMER IZE 2 ZRFEEA AR, My SE LA TS



¥ o W 3okF AkA T - KRG AHAKILT i A4e-OH « -COOH A2 i
Eom GHATLE > TR AP ICRNEET > o KokAT DR R SR

REFG1.0~48% =+ (FIE F ~ g L7 >2002) o A F LS > X F-RA{TA

N

B2 B RAEE A BRARSL 2 EMod £ 27 B0 EHAP LA
P2 Aot BE AR ERATLER D F N BAE SFELH o £ 2 200

M E IR E o R R ERFE 10 o R ERE T A M SRR ERE

L1 ApRAAHL g e

Table 1 Chemical composition of A. confusa wood

W cmeT Ry st Y %
(%) (%) (%) (%)
AP R A 6.57 (1.22) 65.57 (0.57) 40.42 (0.59) 24.17 (3.20)

ON 5 i L E

22 A RERBAEALEAHTETL - F k32 %A
Table 2 Mass loss, moisture content and density of A. confusa wood heat-treated with

different temperatures

BAE TR k% % R

2 e (%) B AL B AL (5 % i
C) (%) (g/em’) (gfem’) (%)

130 7.55 3.08 (0.27) 0.773(0.063) 0.768(0.060) 0.65
160 9.70 2.62 (0.21) 0.869(0.037) 0.853(0.013) 1.84
190 11.79  1.39 (0.20) 0.855(0.017) 0.810(0.037) 5.26
220 17.15 0.69 (0.10) 0.886(0.079) 0.790(0.075) 10.83
250 27.22 0.36 (0.14) 0.857(0.036) 0.742(0.033) 13.41
280 43.23  0.32(0.02) 0.888(0.032) 0.729(0.029) 17.91

ON 5 i L E

AP BARILETY K AR oD R AH AL TR o d g
FZ B AHIGER R 2B G AR S o d A 3T HER
LA PSR AIEE S e 2 R R P A P R R B A 3 4 11 280C
RILH 2 BB i v i 8.78% L e AL 0 A e Ao A B/
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L,,_ra, AL ]gv iV \_} (220C b ) 11_317_ ‘ﬁé}&%’:‘— IR oo kb f_E_n:‘/'J :"5 1.8 ¢

23 3 PR R BASL L AR L9 R H 2 s (%)
Table 3 Shrinkage ratio of tangential, radial, and longitudinal section of A. confusa

wood heat-treated with different temperatures

FRJLE R 5% ke o 3% ) T
C) (%) (%) (%)
130 2.60 (0.20) 1.63 (0.89) 0.52 (0.28) 1.60
160 4.41 (0.23) 2.31(0.33) 0.65 (0.11) 1.91
190 4.68 (0.50) 3.40 (0.77) 0.77 (0.27) 1.38
220 6.26 (0.93) 3.42 (0.65) 1.75 (0.65) 1.83
250 7.34 (0.59) 4.04 (0.41) 1.85 (0.38) 1.82
280 8.78 (0.73) 4.90 (0.63) 1.88 (0.74) 1.79
Op 5 &L E

PR RAESEAR LA A MBS B ok 40rT ) AAJE R BAJE AR L AHA

% ph(a) 2 F Edb)B 5 1

SEEAC A THOBE S AP RLE S 6 0 2 1190°C A K AL & " kg

2o B R (L*) B ERARILEIfAE ¢ S HIDT
fEm BT B AaE s Ab EIL E B BT Y
e R H
oo B LA A 190 CH LS > B2

Bom A AR T

100CASE i AHTd LB 2 BES =T A LR @A
E(AED™F ApR R g d o7
LTgaF s AT R BB AR FAFA 2 R (furfura) ¥ ¥ ¢ 5 5> ¥R

A RIF o RPFS LR AHELR -

247 PR RBRILI A2 FES R

Table 4 Color changes of A. confusa wood heat-treated with different temperatures

o w
RAERER(C) — a b’ AL Aa° Ab AE
S Eg 5241 949 1921 — — — —
130 5125 945  19.21 116 004  -0.00 257
160 4536 1024 17.62 705 075 <159 4.19
190 31.03 565  7.19 2138 384 -12.02 2474
220 2760 252 233 2481 697 -16.88 2432
250 2741 162 231 2500 787  -1690  37.56
280 2566 044  0.70 2675 9.05 -1851 3485




25537 FERABAITIALAAMZ 20 A ARILp LA P

T yode ik B (Ra)~ - 8T 3odo 4k B (R2) % B~ du kB (Rmax) 4 %] 5 12.36+45.15

2925l um> 57 FERERILE BARL G REEETE I FASLEARAR T & -

2P EAp LA T 7 ATE2 Ra~Rz 2 Rmax & 4 o e kbR B35 A

FJZHE P BT BRI R A G 2 RACE RS > e {5 T S

(2 b1 g2 G BV E o

%5 AR EBREAIZNLEAMZ Lo kR

Table 5 Surface roughness of A. confusa wood heat-treated with different

temperatures

FAIZER (C)

FekER  (um)

Ra Rz Rmax
A faedL 12.36 (2.47) 45.15 (10.51) 92.51 (18.82)
130 9.80 (1.60) 39.63 (7.74) 77.78 (4.50)
160 11.30 (1.80) 45.57 (4.28) 84.60 (14.26)
190 9.13 (1.83) 34.34 (7.29) 61.69 (13.72)
220 8.32 (0.82) 36.57 (5.66) 72.58 (14.95)
250 11.62 (2.79) 51.55 (5.70) 85.59 (17.90)
280 9.76 (1.21) 40.01 (3.66) 86.74 (2.20)

(Op S HRERHRLE

PR RARIZAD LA M IR AR 69T A A LS B

F

R o PR G R 2R AR ARITE R R A M e RILE R R

G5 RakiEs R TAAL B S R0 R R



%67 iR B FEITD LA A2 BfF 4

Table 6 Contact angle of A. confusa wood heat-treated with different temperatures

FRJ2 i 2 (C) i E(0)
o 3% e
A Jad2 36(3) 29(5) 23(4)
130 36(1) 38(2) 31(2)
160 42(2) 36(2) 40(3)
190 45(3) 45(6) 49(8)
220 67(5) 66(7) 64(11)
250 103(7) 82(1) 83(3)
280 111(4) 82(3) 85(5)

OR 5 EGLE

7R R AUEITAD LAk 20wk 5 (WAP) ~ B A R 5(S) 2 FU R i
(ASE)4r# 7 #7577 o ABJL+t2. WAP 2 S B4 5] 4 69.79%% 19.18% » 54 fi?
6 At WAP EIOR AL § M0 @ WHRES WERAGZER S F AP
AEUE IS0 12 280°CASE K 3 8.18% 0 % ASE E M MEMAILE R 2 A F A B4 o
11 250°C AR K I 3 44%11 1+ 5 280°C Bk K { % & 53.53% % & 659 RH
2 95%RH BT > 7 iR R #&IZp L AT A 2 s jBocic (MEE)4r £ 8 #7
T R FARHBRRERE T 0 AT M2 T R RILE RS B A L
AR T AP sk 0 £ H B 2200 RJE K { £k 0 0 220K &

5> % 659% RH 22 959¢RH ™ 2. MEE & 4 %] & i£ 40.75 % 31.54% - d gz >

AP G ERIET G oot ME SR B B FUBIR TR 2 PR BT 0 T T R
kFo AR AR X o GAMRIEF FEREEE e SR

ERENEEN S VER LS Ny RIEY T TN LRS- NICEE b

LR



2 7 H iR EAIELAR LA H 2ok 5 (WAP) ~ B4R 5 (S) 3 FUEIE 2L
(ASE)

Table 7 Water absorption percent (WAP), volumetric swelling coefficient (S) and
antiswelling efficiency (ASE) of A. confusa wood heat-treated with different

temperatures
#RJ2E R (C) WAP (%) S (%) ASE (%)
A Jad2 69.79 (1.60) 19.18 (0.63) —
130 64.89 (2.32) 16.22 (2.35) 19.66 (2.97)
160 66.39 (8.05) 16.52 (3.24) 21.94 (5.29)
190 64.57 (2.61) 14.95 (0.80) 22.62 (1.20)
220 63.79 (3.32) 14.94 (2.07) 24.99 (9.19)
250 68.06 (1.10) 10.87 (2.41) 44.57 (2.03)
280 66.88 (2.36) 8.18 (0.78) 53.53 (3.80)

(OF 3B GLE

%8 2 FiE

BRI AR L H 2 $e R (MEE)
Table 8 Moisture excluding efficiency(MEE) of A. confusa wood heat-treated with

different temperatures

YL 65%RH 95%RH
E(C) EMC (%) MEE (%) EMC (%) MEE (%)
* Fd2 8.75 (0.21) — 20.00 (0.66) —
130 8.45 (0.13) 4.27 (1.01) 19.67 (0.24) 2.18 (0.85)
160 7.98 (0.17) 10.18 (2.07) 19.16 (0.47) 4.08 (1.35)
190 7.58 (0.14) 14.40 (1.39) 18.33 (0.32) 8.00 (1.36)
220 5.22 (0.15) 40.75 (0.40) 13.72 (0.39) 31.54 (1.97)
250 4.81 (0.13) 43.84 (1.20) 9.83 (0.16) 50.67 (0.73)
280 5.15 (0.34) 40.62 (3.83) 9.76 (0.29) 50.71 (1.67)

ON 5 i L E

%9 Z7 P EARERIEE PLAAMZA R ~ #d B %8k (MOR) # 4
B B (MOE))e 2% 81 A 4o MR > o & F (130160 2 190C)

R ARG EEARL B A A2 AR @ 2200 4 @@ﬁiﬁi&ﬂg Bk



B gt R RO IR P 0 A I PGSR T 0 @ b A A T o REE FRE
HAREH S PR ERAIZG AR R Ef2FY R BB A
AR ORERE IS o

B R RRE%Y > Fd B BE(MOR)Z & % 228 B M AR 110 A AT H 2

MOR % 1108 kgf/em® » 2 130 % 160°C # A4 » F1 3k 5 " A & 5 & 5 o

fe 190°C 1 F #2422 MOR RIfRA g2t i€ > D WER R = F @ 55 R P &S
0 12 280°C AR K WA 108 kef/em® > Gkl S s £ B E L ad L #

o P ERAS > BATEEBE TR o a0 S BHMOE)> & o % 11 280°C
BB 5 A M A RIE A K b R R ALY RIIORA RN 0 B Y 2
190C 2 # % i 126x10° kgf/em?® » pt G EIT B A M2 Lk a3 2 4 4
o BLHREEF RAHA S RAMEEY REAREE- SRR

BT e gk - K R ' 2 4k i (Spiegelberg, 1966)# 3 o fe { F i

AU R FG R B AR R0 KRR TR .

%90 2 PEREBRIZA LA A M AR - F PR Gl (MOR) # 0 382 e
(MOE )
Table 9 Hardness, modulus of rupture (MOR) and modulus of elasticity (MOE) of A.

confusa wood heat-treated with different temperatures

IR B A A (Kgf /mm?) MOR MOE
(C) Ko % Pkt (kgffem®) (10’ kgf/em?)
F 72(0.5)  52(0.1) 4402 1108 (13) 63 (7)
130 75(0.2)  55(03)  55(0.0) 1325(72) 80 (4)
160 84(02) 56(04) 53(0.1) 1404 (66) 93 (12)
190 6.3(0.5) 5406 6.0(0.5 668 (29) 126 (12)
220 51(0.3)  3.7(0.1)  4.0(0.4) 455 (5) 112 (19)
250 58(1.1)  5.1(04) 3.6(0.5 349 (34) 79 (11)
280 44(03)  3.0(03) 20(0.2) 108 (19) 58 (7)
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21052 FEARASDLMAHZ AZ A 4785 d 279 x> AHE
BASLIS R E R D EARIEE R T R oM 7 g 5 24R% 0 11 280C

BASL fpRLAAH R AE SRR 6315% A d At 2 F AA R

e
oy
[l

AR R 4 M2 AR B P 1 1 80CHAIEH Y § AR A § A
B Au G 587 % 3026% 0 F Ak F R 250CH S o HBLE A L o p
FlA P RASLEALY § 45k AR AR RUR T Sk 2 ST T
LABILERY A ML LZRBE G AL REE o 0 L SBREL S L L
Voo AR AL R-HEEEF o A% & 2 ~F 3 F° (Boonstra and

-~

Tjeerdsma, 2006) °

% 10 7 B #EIEAp LA 2. L F
Table 10 Elemental composition of A. confusa wood heat-treated with different

temperatures
AR R A e (%)

(C) C H N 0

F T 50.62 7.62 0.16 41.19
130 49.79 6.71 0.20 43.38
160 53.12 6.45 0.13 40.25
190 48.96 6.37 0.14 43.92
220 52.78 6.80 0.15 40.25
250 56.15 6.06 0.43 37.01
280 63.15 5.87 0.20 30.26

3R R B AR LHA M2 R E 4§ A(TGA)Z SlR 44 4 &
(DTG)A Wl4c @] 1 2 Bl 2 #777 » £ -8 B EH % SHHFRIeE 110 A AILZ i
AT T )R 2 A 2 A FFEFAE A uE 2 g & 300C2 350C =
Lo mEmA R Ak AR BER R RE 2 B B 22000 1 Bk
WEAF - BRRARERAI0CEL LR F I RAE D SRR

Foo B 190CH T RAAILZ AHH F G LR EE 2 g 0 5 2200 AJEK



RIZ AR s UBH R FIRR S 2R E 2T A2 AT R BLL
350C M P2 #Hm e A ERFFRZHHNE > F- & DTG WY 7 5 3 P K F 2
Moo x B00CH 2 &k FRIEH IR R 2 Hed e F > 280C R f B

482% » ¢+ d £ 9 ¢ ,f:'fr'_ﬂ"ﬁ EERAZ SRRV RE

Welght % (%) —— ——

T

400
eeeeeeeeee )

Bl 17 R RBILA LA 2 BEF A F R

Fig. 1 TGA of A. confusa wood heat-treated with different temperatures

Devative Veight % (Simin)

Bl27 i REBRIZI LA A M2 FHRBLHFL IR

Fig. 2 DTG of A. confusa wood heat-treated with different temperatures
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Table 11 Parameters of TGA of A. confusa wood heat-treated with different

temperatures

1 kgn S - R T 800°C
2R oneset peak T4 oneset peak E£E4  ERF
C) (C) (C) % 5 (%) (C) (C) 2%%) (%)
A fedL 276.6 295.3 14.1 349.5 357.2 42.6 13.9
130°C 289.1 310.5 17.5 341.9 348.8 40.4 12.6
160°C 294.9 297.2 18.4 344.4 345.5 51.4 10.0
190°C 296.7 301.3 24.0 347.6 349.9 48.1 10.3
220°C — — - 340.3 349.7 46.6 19.6
250°C — — — 340.7 350.1 34.7 22.2
280°C — - - 341.8 356.3 21.1 46.2

B3 57 iR RAEITA LAH2Z FIIR L - ¢ > 898 cm™ i+ £ X 4
2% % g% 2 pyranoid ring > 1510 cem! 4 A BE xR F RS > 1700 cm’!
NA A AR A 2 RS > 3420em™ & £ £ A (Kotilainen er al., 2000) > 11 %
s e 2900 om™ A C-H W SRR Es 17 5 R o o M- i RO T &
2900 cm™ 2. vb fE T 5 AR s B 2 v s T FEID hode 12 9757 o BBk B % 74 Agos
TA 2000 > A1700/A 2000 £ Asazo /A 000 2 AP ¥T58 K IPHA RIZHEF 5 10 2 G A
BT R R B A K2 AR Bor %@1%@2% T AP ks Agad 2
FAFFETEERILERAF AR AEE > AT F L F AL B
A 510 /A 000 2 1P ¥ R R RIZE RS B A B4 @ 800C2 B R 7 & FHEL K

-5‘1 ’ %g 'I'/\ ,%Eg)g_ o

20



Absorbance

4000 3E00 F200 2800 2400 2000 1800 1200 800

Wavenumbers (cm1)

B3 7 iR R HSZAP L AR 11 2 FTIR 3 B
Fig. 3 FTIR spectra of A. confusa wood heat-treated with different temperatures

%12 7 R R FAITAp LA H 2 898 cm™ ~ 1510 cm™ ~ 1700 cm™ 2 3420cm™
SofTiE 2 AP Eae R

Table 12 Relative intensities of peak absorbance at 898 cm'l, 1510 cm’l, 1700 cm'and
3420cm™ to that at 2900 cm™ from FTIR spectra of A. confusa wood heat-treated with

different temperatures

%L[‘ }4@1‘}7‘,}7’_ )i ( oC ) A 898 /A 2900 A 1510 /A 2900 A 1700 /A 2900 A 3420 /A 2900

P %L 3.074 1.573 1.271 1.937
130 2.801 1.542 1.246 1.779
160 3.024 1.629 1.254 1.708
190 2.743 1.631 1.223 1.657
220 2.837 1.848 1.229 1.603
250 2.256 1.863 1.216 1.402
280 1.186 1.790 1.121 1.185

21



(=) 7 Pl R #F/ILE A2 1

2B RFr AL Fed B o @ F g g f 3779 a- R
i 40.70% > & F % ik 31.40% - ¥ A S FIRAEBAILE 2 FEIFL ~ 50k
FERGRE Ard 1497 o AT RFLERAILERZ D F A H 4 R
% A 2 kA gTA s AR EASIRIAHY 2 p A2 ma s £ H LR
MEAABABREY > B IR 2 130CAIZ2 FRAFL 5 1293% 0 4 &
BAM P B FR2ZATA > A BB IR 2 280 C A IS 0 TR A E T 55.13% 0
AR E AL RN AN E R A MA LR BRI E RS R R
Roex ¥r kG BAIEE 2 GRS EERLY A P PR kAT R Y
F1 5ok Aok AT - K Kot A H ALK A A 40-OH ~ -COOH A 2 & >
BSHRILS > TR LA E A EOIEE T o N - RokA T A g A K 7ok

59 1.0~4.8%% - (5 F

’

B ¥ 7 > 2002) - Akyildiz and Ates (2008 ) 12 & A

( Quercus petraea Lieb. )~ & & ( Castanea sativa Mill )~ =+ £ % 2 37 ¥»( Pinus brutia
Ten.) % 2 > (Pinus nigra Arnold.)* #1127 130 ~ 180 % 230°C it {7 #1 g d2 » T 3
B2hr % Shro BB E T KA ER D F A M ApR Lt s
ApL e A ERMRILE > R FRA4TA 2 el 0 2 B ENEE > AR B RS T
2 EMod A 2H T AR AL RRY G LFLE ERIZERLAF
BRE L e 0 A B 2000C 1 P BRI - B A E K 10%00 0
ST AMERAEILEE R % > Gindiz F 4 (2008) #-2 B H 2 4 (Pinus
nigra Arn. subsp. pallasiana var. pallasiana ) 4c %+ 3 120~150 2 180°C » & /8 2~
6~10hr & FHAIL > BHREFHAILH FRE LI TRILE R H 5 34

AiEgR SR B H A0y o
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Table 13 Chemical composition of C. japonica wood

wH LT R R A EE R E o-4h Gk Ak
(%) (%) (%) (%)
trd 3.77(0.04) 67.14(1.39) 42.70(0.54) 31.40(0.77)

ON 5 i L &

214 2 FEREFRIIWARTEFL ~ 7kF2 BAR

Table 14 Mass loss, moisture content and density of A. confusa wood heat-treated

with different temperatures

#BAL  FR 7ok %R
g 4 (%) # AT 5 £ AT (5 %
() (%) (g/em’) (g/em’) (%)
130 12.93  7.53(0.22) 0.489(0.036) 0.469(0.011) 4.09
160 14.14 5.46(0.26) 0.509(0.027) 0.462 (0.015) 9.23
190 17.20  5.36(0.11) 0.489(0.026) 0.440 (0.018) 10.02
220 24.69 5.05(0.14) 0.480(0.023) 0.429 (0.018) 10.63
250 32.45  2.01(0.06) 0.516(0.040) 0.417(0.032) 19.19
280 55.13 1.12(0.17) 0.493(0.029) 0.322(0.008) 34.69

OR 5 EGLE

AR EGTE AR RS EHTA A R A AL TR o d St e
FEZ R AMIEERE R H 2B e AR TS o4 2 ISTHER
P A g BASTE S e 2 KR S PR DR R B S H e 0 11 280C
@@ﬁz&% Tedf 7 id 16.56% » IS e 2 » @ G S B o X =/

[ g R (Q20°C 1 )RS E fAB - R O R S 24
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2153 kiR R BRIEI A H 5 b T % B 2 ¢ R RS (%)

Table 15 Shrinkage ratio of tangential, radial, and longitudinal section of C. japonica

wood heat-treated with different temperatures

BT R R 5% JE e e [j e

(C) (%) (%) (%)

130 2.89(0.38) 0.92(0.46) 0.60(0.18) 3.14
160 3.34(0.61) 1.49(0.67) 0.81(0.31) 2.24
190 4.09(0.39) 1.50(0.40) 0.82(0.26) 2.73
220 7.14(0.95) 2.30(0.93) 1.68(0.09) 3.10
250 8.66(0.93) 3.86(1.21) 2.33(0.92) 2.24
280 16.56(1.7) 6.77 (1.37) 3.36(0.50) 245

OR 5 BG4

F R RBEAIZE, A BV Aok 16977 5 A RJRE IR A 2

MRS %hh@)E § Fdb)io s 1 E 0 LRAILE3MHE I FEIDT R

o

ﬂ%ﬁT%ﬁﬁﬁ’&maéﬁia’iummiﬁﬁAﬁE%%mﬁ’ﬁ

~

T A ERAILEP R TS R AT E S AD BR05 f E 0 B 2190
RILIS A LS 2 BEI AR FL K2 LIiFS 0n ¢ L E(AE
7% % 4p F I % © Giindiiz and Aydemir (2009 ) #-+ 2 H 488 & ( Carpinus betulus L.)
Se #3170 ~ 1902 210°C » 3 45584 ~ 82 12 hrit 7 4 S0 » 225k & % £ 5T 1 2.
B RARIIN R » ARREGFEPN I ARREET o WA A
190CH AL > Hipd Az L5ak A20A AFEe BLpAE FREALE
fg (furfural) % ¥ ¢ 4 % (Boonstra and Tjeerdsma, 2006 ) » i & & jie @ it » H 3R

AR PRRF LIRS LR AMEER -
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Table 16 Color changes of C. japonica wood heat-treated with different temperatures

Fad2 8 B (C) % F o AL e b AE
A Jad2 66.15 11.05 19.26 — — — —
130 65.75 8.39 19.64 -0.40 -2.66 0.38 2.72
160 60.39 9.46 19.74 -5.76 -1.59 0.48 6.00
190 44.99 8.78 17.47 -21.16 -2.27 -1.79 21.36
220 36.37 6.75 11.28 -29.78 -4.30 -7.98 31.13
250 32.87 4.3 6.65 -33.28 -6.75 -12.61 36.23
280 25.27 1.85 1.79 -40.88 -9.20 -17.47  45.40

3017 53 PR R BATI A2 oG A A AUTr A M2 ¢ A
T yofe e (Ra) » - BT 3540 R (R2)% B 42 B (Rmax) 4 5 5 9.08 ~ 67.66
2 36.82um> SH IR ARAILE CBRARA G KRB FARER T & -
T2 P > ¥ AT FA®2 Ra~Rz 2 Rmax % 4 o 2R @390 A A
72 41 4 - Giindiiz & + (2008) #Z% 2% 2. Ra~Rz % Rmax % 4 & f kR B 15R
AASZH IS+ AT 8 A L
217 3R R BASTIOY A2 A 6 R

Table 17 Surface roughness of C. japonica wood heat-treated with different

temperatures

FekER  (um)

BRI ER (C)

Ra Rz Rmax
A S L 9.08(2.02) 67.66(20.82) 36.82(8.08)
130 4.81(1.39) 27.01(7.29) 16.38(2.17)
160 6.79(2.37) 39.11(14.02) 21.91(8.00)
190 7.35(2.57) 32.33(13.97) 27.98(11.91)
220 6.67(2.54) 32.16(13.97) 23.89(9.03)
250 8.19(3.14) 41.15(9.95) 20.40(5.89)
280 6.93(1.09) 43.29(9.13) 26.56(3.22)

Or 5 HFFHLE
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ABRIL2 A R & o LAY 2B 0 0 IS E AT F G R R
AR RBAITY A2 BT Aded 18 97T > A B A ML K~ B ST
B TR B R 2 R A IO RRIRE B 2 D B A B e ok dp LA URIZH
WOHRHALRER G 5 REKEL AT R AL A BT 00G fk rRO 2
fdp e BASLE R T ¥PH L R & B OTAPRAE 0 TG R R A
B9t o

% 18 7 B R A RIZIr A2 & 5 Y &

Table 18 Contact angle of C. japonica wood heat-treated with different temperatures

BT iE 2 (C) - &W %(O) —
e % e

A feJ2 69 53 74
130 47 60 79

160 85 78 81

190 81 93 86

220 82 91 92

250 98 97 92

280 113 108 93

8RB EIZ AR A 42 ok (WAP) ~ B W 9E & (S) 2 i ¥R »k it
(ASE)dr# 19 #7757 o AEJZ 42 WAP 2 S &4 4 4 320.9%% 10.8% » 54 EJL
(&0 At WAP B30 ARIZH 4 K0 A A BES TERAZER D F AP
L0 12 280°CARJEH 5 4.096 0 & ASE B NERARIZE R 2 F B A e o
220 C AT K TH D 55% 1 b 2 280C ALK { % i 63.33% - Bekhtal and
Niemz (2003 ) #-2Z 4. (Picea abies) =8 % 200C > ¥4 F 2-4-~6-~8~10~
122 24hr A2 L7 % 1% TP RHR #FHREFEE0 2 To2 W WK
FIEMAILE R 2 D E M ARRMAWIRT 2 BRE AP e X & 65
% RH £ 95%RH %5 T > % foif & #aJZ¥ri) & 2 s B ocic (MEE)4r £ 20
AR A BAPHBRERBR T > A AJIHZ THE ORI IEE SRR D F A %
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M@ PSR T PR R 0 £ H A 2200C it 1?@2’.—*5 1 2% > 11 220C
—‘F'f =0 2 65% RH % 95%RH T 2. MEE g 4 4| % i£ 51.81 2 54.04% - d
20 A EHRILT o2 K SR R B FUER 2T B U Rk o T T
FrokFo oZaRd AP FE T RAP LR FIE R F R a0
BB SRR ATRFAPEREEF R SRS R B AR g

A0 #r3k (Kocaefe et al., 2009 ) o

% 19 3 R B #AIEIYS & H 2wk F(WAP) ~ 4% 95 5 (S) 2 Fus R i
(ASE)

Table 19 Water absorption percent (WAP), volumetric swelling coefficient (S) and
antiswelling efficiency (ASE) of C. japonica wood heat-treated with different

temperatures
#d28 & (C) WAP (%) S (%) ASE (%)
A Fd2 320.9 (8.7) 10.8(2.5) —
130 301.1 (1.1) 10.2(2.7) 20.38(13.61)
160 228.9 (46.1) 9.7(1.2) 20.14(8.30)
190 200.7(3.1) 7.7(1.1) 28.46(9.95)
220 211.3 (26.4) 5.2(1.2) 55.94(7.41)
250 188.0 (26.5) 4.4(1.4) 61.63(13.90)
280 313.6 (33.5) 4.0(2.2) 63.33(20.05)

ON 5 i L E

# 20 7 F iR R FIEYY A+ 2 dus B ok (MEE)
Table 20 Moisture excluding efficiency(MEE) of C. japonica wood heat-treated with

different temperatures

AT E 65%RH 959%RH
B (C) EMC (%) MEE (%) EMC (%) MEE (%)
AEST 8.94(0.27) — 19.81(0.15) —
130 8.57(0.32) 5.00(1.51) 19.16(0.21) 3.62(0.84)
160 8.08(0.19) 9.05(1.95) 17.51(0.16) 11.63(0.70)
190 6.64(0.09) 25.75(0.95) 14.38(0.04) 27.76(0.86)
220 4.39(0.10) 51.81(2.42) 9.11(0.34) 54.04(1.74)
250 4.06(0.18) 54.05(1.69) 7.05(0.30) 65.24(1.51)
280 4.03(0.08) 54.33(1.30) 6.65(0.14) 66.43(0.72)

OR 5 i L E
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221 A2 RPEARRAILE Wi A M2 A A ~ #4 BUR Rk (MOR) # 4 58
#%#c (MOE) %% 87 » AHEZ G AR G » A FGE (130~ 160 ~ 190 %
220C) )R AHA AT EEAS AL 2488 0 & 250C 1 RS K 2 A &
M B "% 1< o Kocaefe % 4 (2009) #-% FA = 5.+ (Pinus banksiana) 11§
120 ~ 160 ~ 200 ~ 210 ~ 220 2 230°C#/AIL » &% % ¢ 120°CHAIL K AT A& &
M o m BRBAILE 2 A R B SR A ERE R S AR I o P R RLR
BORRE s AH AL PR A P AL R R E N R 4
FULRBBERAILE AR REREY R DR AL R o HAP BEKR
(Kocaefe et al., 2009 ) -

R RRE%KY > Fd B BE(MOR)Z & % &8 B M H AR 17 A AT 2
MOR 3 581 kgffem® » 12 130 2 160°C# AL F » FI1 5 -k 5% 17 & 5 & H 40 >
e 190°C 1 F #ASLH 2 MOR RIS AEIZH 4 > P SER A 5 %5 AP K
i 12 280°C AJZ K WA 19 kgf/em® ot Gkl A £ E X gk £ B
FEAEAF  BAMBARL AR o A Fd ML BEMOE)* G 0 12 190°C 1+ A
TN A A 0 #Y 1 160 ARJEF B F & T1x10° kef/em® > S 2 3 130

2 190CRILF > A1 A RJZH AR LT o 0 TR 2 BOURE AR Y o AL 2

ppas)
&

MEAAHPF REHEAFFEAAEA S R AN B REA K AF -5
2t BPREVEM LR -RaE-L a3 2 4% (Spiegelberg, 1966)#7

Ko { BEASENFREE B RAR FREAETE
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21 2 RRRBRILI AM2ZH R B e (MOR) # #3814 (i
(MOE)
Table 21 Hardness, modulus of rupture (MOR) and modulus of elasticity (MOE) of C.

Japonica wood heat-treated with different temperatures

MAEILE B A B (Kgf /mm?®) MOR MOE
(C) Ko % Pkt (kgf/em?) (10 kgf/em?)
* e 2.72(0.18)  1.96(0.45) 1.50(0.33)  581(40) 63(2)

130 2.75(0.03)  1.59(0.11) 1.99(0.60)  711(34) 63(5)
160 3.05(0.11)  1.98(0.27) 2.23(0.09)  738(71) 71(6)
190 3.05(0.31)  2.06(0.12) 2.74(1.14)  509(90) 62(4)
220 3.32(0.23)  2.14(0.38) 2.22(0.16)  250(44) 55(4)
250 2.41(0.45) 1.34(0.41) 1.98(0.28)  123(28) 48(7)
280 — 1.07(0.98) 1.27(0.18) 19 (0) 5(1)

OR 5 EGLE

B PR ARBAIENY, A AT LAY R (TGA) 2 LA LI L4 N
(DTG) # Sl4cBl 4 2 Bl 5 #77 » T A EF 4 FHFERIc4 22 - e, A 442
LHEF R FEAFTFI AR AT ES AL RS ] AT AR
2 250CH T RASEM A Y A PEEAA IR AW 2 AR R 350C % 500C =+
ﬁ%@éﬁ%iﬁﬁﬁﬂﬁﬁ%iﬁﬂﬂ’@ﬁﬂé@ﬁ%aig%iﬁﬁg,
7 280°C 11t F ALK W - BHMEBERGS500C 2+ etz A
TH2 #8522 2 F dedaE B (onset) "EHASLE BRI F A H4e » d P 3
kA E250CH T HGLL AR F G YRR E KRG 0 @ 280C ST F
PlEgiad s BB Raty A2 MR 0 fleR s ATE 1
AP AT R REEA400C 2 R SRR PR AR T & DTG
BRI S) ¥ 4 i o2 "Rk od 7 i bgl ¢ @ AP L gy 2%

fE I 280C LY - XA 2Rk A2 < BEfR o AP RERY

W
"

E %

)

BBB?F—%\}".@\Z:{ET-‘% L ZEF E R ehk d oL )I*{Fmixﬂ}j-v;‘/ﬂ;,% P el
% AME él"/i ’ ‘f«&—%ﬂiﬁﬁ&\pﬂ,ﬁ’_)ﬁmltw’wg} (RN S AL -
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Fig. 4 TGA of C. Japonica wood heat-treated with different temperatures

Derivative Wieight % (%/min)
&
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Bl 53 il B ATtk H 2 BEBEH2 ¥ R

Fig. 5 DTG of C. Japonica wood heat-treated with different temperatures
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Table 22 Parameters of TGA of C. Japonica wood heat-treated with different

temperatures

F L - PR E I i e 750°C
BR oneset peak 24 oneset peak £ 24 AT
C) (C) (C) % 5 (%) (C) (C) 2% (%)
A fedL 325.9 356.8 314 466.6 542.8 7.3 1.43
130°C 325.6 360.1 44.1 470.9 524.5 7.7 0.30
160°C 328.9 355.9 62.5 475.5 489.4 8.7 0.47
190°C 3294 330.1 53.0 481.4 495.3 6.1 0.60
220°C 331.2 339.6 65.9 496.7 497.7 13.6 1.06
250°C 3329 350.2 74.5 506.8 548.1 16.4 0.99
280°C — - — 528.2 556.1 21.5 0.78

B R R R RIZ Y A 2 FT-IR E G 4o B697 71 > 1 8 14 4R 5 42 722900
o’ AC —H ¥ 4R 65 17 5 5 2E X fci > 34 5 b b 4 R0 e 2900 em'2 v
T AP R L B BT Ae 4039w o HY >898 em R A Lk 2 i
2_pyranoid ring » 1510 cm™ % % 4 T2 F e jug 0 1740 em™ % A 22 e
# (Nonconjugated Carbonyl, C=0) > 3420 cm™ # % = & (OH stretching) > %
F @ Lgad 2 B % 2 pyranoid ring (Agos /A 2000 )~ AR Y & 5 (A 740/A
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Fig. 6 FTIR spectra of C. Japonica wood heat-treated with different temperatures

% 23 7 i B AESE R, A 42 898 cm’!
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Table 23 Relative intensities of peak absorbance at 898 cm'l, 1510 cm’l, 1700 cm™'and
3420cm™ to that at 2900 cm™ from FTIR spectra of C. Japonica wood heat-treated

with different temperatures

#FrdZER (C) A 398 /A 2900 A 1510 /A 2000 A 1700 /A 2000 A 3420 /A 2900
R L 3.895 1.589 1.512 2.030
130 3.260 1.566 1.296 1.944
160 3.212 1.639 1.282 1.791
190 3.114 1.648 1.272 1.780
220 2.885 1.720 1.256 1.688
250 2.866 1.805 1.143 1.466
280 1.911 1.824 1.133 0.846




(2)7 e 5 R #Ued2Ap LA A 2 i

F ke B RAR R AA I 190C AL - TR 3hro BadRis 2 FEAF A -
FoREFE FRB AR 24977 c BJIH TR AEERES AW AHE
BR2Z AR ERBHRDGEFR > FRA) P A G ERS E VR RAMAD K
AEA S RAP RS LA EE A B RRA K BASLE AT
ABae o AL APPRAIL A RAMAL {PHZFERL - HP B
B3omAfEAIEE > FRITL S 2158% A AR T om #ALE 2 FRITA
5 35.00% ° A A ILEART 0 FPRAITA F2 e L2 BHBRENETE 0 AR R
Bx Mg o d £ 249 BT AHEAPLMAHZ BAREG BFLE S LAY
ERASLBE RRRAGIIH M RS T ARERAELEERE -7 B

B % %17 5cm }g—%‘ﬁ&r—g » if 19.84% -

2RI FERAALHAMFTERL - k23R
Table 24 Mass loss, moisture content and density of heat-treated A. confusa wood
with different thickness

BAsL R FokF %R
HERE F% (%) Y HET 15 ' 15
m) (%) (g/em’) (g/em’) (%)

A d2 — 12.00 0.882(0.007) - —
3 21.58 0.79 0.873(0.079) 0.843(0.000) 3.43
5 22.73 0.89 0.887(0.443) 0.711(0.020) 19.84
7 35.06 1.27 0.886(0.103) 0.792(0.010) 10.61

OR 5 EGLE

F B RAASIAD LA M S R Ao £ 25907 L A AT 2 FURIT AR L A
ML R (LY > = pna)s § EPO)DL L6 I FERBATIH LI R LT
MEA BB 2 e @ BB Y > B R3emz AL KE LB B Aak
oAb EFIDE § B B AHSRAIRE Y LREE BES > T A

WRABEREAHES L2 LIRS ad ZENAEN FHFRE > 2 B ERE
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Table 25 Color changes of heat-treated A. confusa wood with different thickness

BAILH 5 R B
(cm) L a b AL Na’ Ab* AE’
P ~%:L 51.26 10.67 19.73 — — — -
3 26.97  3.43 4.29 2430 -7.24  -1544  29.69
5 29.13 3.38 3.86 -22.14  -7.29  -15.87 28.29
7 33.39 8.12 12.23 -17.88  -2.55 -7.50 19.55

%020 ZEEIED B ERAPL AT Lo fRRA A RIZA LA P
AT 3ode kR (Ra) ~ + 2T 354k &R (Rz) 2 &+ e & (Rmax)~ 5] 5 8.38 ~ 60.66
%3391 pum> 7 b B RAP LA S B AILE B A G R ER T R AR
FE- TR P kAL EE S 0 EApLAAH T FAE2 RarRz 2 Rmax
AR R IR I O BT BRI G s T e x 7 R AR AR LA
BATE P L B £ 44 27 9T 0 - A o BASEHE R R E H R LG

29 2 5cm BH R i 2_48% o

# 26 #dTH B RAD LA A ML & G ojERER

Table 26 Surface roughness of heat-treated A. confusa wood with different thickness

BRI 5 R AR (um)
(cm) Ra Rz Rmax
A feJ2 8.38(2.12) 60.66(16.02) 33.91(11.02)
3 5.04(1.72) 57.29(12.62) 26.93(9.16)
5 6.43(1.84) 56.86(14.55) 27.97(5.58)
7 6.07(1.12) 54.10(12.10) 31.60(8.87)

ON 534 E
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2T gL e BB AR LA 2 47 &
Table 27 Contact angle of heat-treated A. confusa wood with different thickness

45 R Cm) _ RELO _
o 7 el
3 102(4) 84(2) 85(2)
5 95(10) 84(2) 97(2)
7 75(5) 62(9) T4(4)

OR 5 EGLE

BAIT A B R AR LB A H 2ok K (WAP) ~ RE A E 5 (S) 2 S IR S
(ASE)4r# 28 #7177 o A Ed®+t2. WAP 2 S @A W% 69.79%% 19.18% > i &
190°C » £ 458 3 hr #AJL 1S » A2 WAP B350 A RILH ¥ 14 - @ MR
FUEAMERZEMA RS 0 BR3 om BAILY BiRk@ERY &G ol 2 B
WIES > WG 543960 % ASE AR R 2R A K4 B R 3om B AIE K
B 68.7390 0 & ik 2 FUBMEITIL o X B 65% RH 22 9590 RHBBE T » 7
B RAR R p A 1 A R (8 20 s Bt (MEE)4r £ 29 #77 > Ad fAip IR R TR
BT MR TR R FRARIIH F 5 M @ Uk BT 4B R S cm
BASEX Lot A 659 RH & 95%RH T2 MEE @A~ 5§ 5270 %

50.62% -

328 BEIL R b BB AR LKA H 2 sk F(WAP) ~ R84 "9 5 (S) 2 FUi VR >y
(ASE)

Table 28 Water absorption percent (WAP), volumetric swelling coefficient (S) and
antiswelling efficiency (ASE) of heat-treated A. confusa wood with different thickness

F 2
5 2 (cm) WAP (%) S (%) ASE (%)
* L 69.79(1.60) 19.18(0.63) —
3 67.49(4.09) 5.43(0.71) 68.73(5.33)
5 67.70(3.13) 6.26(1.34) 67.29(7.55)
7 77.61 (2.07) 6.97(1.54) 60.66(3.42)

Or 5 i L E
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4. 29 #AEIL A b B R4S A4 2 Fu Bt (MEE)
Table 29 Moisture excluding efficiency (MEE) of heat-treated A. confusa wood with
different thickness

F T 65%RH 95%RH
% & (cm) EMC (%) MEE (%) EMC (%) MEE (%)
* i® 8.75(0.21) — 20.03(0.66) —
3 4.70(0.40) 46.29(2.96) 10.91(0.73) 46.74(2.48)
5 4.14(0.71) 52.70(1.96) 9.84(0.39) 50.62(1.98)
7 4.71(0.61) 46.17(3.00) 12.18(1.76) 41.65(3.61)

OR 5 EGLE

430 AL I B RAP LA AT A B - Fd BUK i (MOR) # ¢ 38
it (MOE) % % 87 » #AILH 4 & AL B BEAH AR > @ i 0 14
PO ERAMAREIEY > AN RARLIEE LRz earFd LB
fRot Ao AARKRAEERBAILE Mo a B Tondadl | FIX A 4 0%k F
oo AL HEREREY R AMEAGHEERSE o

o5 R R Y B IR BE(MOR)Z % % & A B T4 02 TREEH A
Bp @ % 1T em #AJE K 2 MOR i 495 kgf/em® » 3 om k2 ¥ 2 #5
384 kgf/em® o 4% & S|+ % H(MOE)> & » + 2 MOR &2  4ple chal%t » & g4

5 RS @ pE o

%30 #AIEA B R AP LA 2 A B~ #F 0 g% (i lic (MOR) # 0 34 (% i
(MOE)
Table 30 Hardness, modulus of rupture (MOR) and modulus of elasticity (MOE) of

heat-treated A. confusa wood with different thickness

# EaE A A (Kgf /mm?) MOR MOE

% & (cm) b 5% & (kgflem®  (10°kgf/em?)
3 3.37(0.38)  3.19(0.37) 3.30(0.39)  384(52) 104(14)
5 3.96(0.95) 3.46(0.30) 3.33(0.18)  461(35) 122(9)
7 4.19(0.50)  3.89(0.84) 3.42(0.52)  495(44) 126(16)

OR 5 BEGLE
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Fig. 7 TGA of heat-treated A. confusa wood with different thickness
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Fig. 8 DTG of heat-treated A. confusa wood with different thickness

31 HAILF FRAVP AHMZBEFL Sl
Table 31 Parameters of TGA of heat-treated A. confusa wood with different thickness

gL - e i 750°C
HE R oneset peak A i oneset peak E 24 AT
(cm) (C) (C) A 5 (%) (C) (CT)  %%0%) (o)
3 326.2 330.1 78.4 504.9 549.7 6.8 1.2
5 305.2 318.1 73.3 496.5 563.5 11.5 0.7
7 299.0 317.2 65.5 473.8 561.6 7.6 0.7

WO A#AILA A AEA L2 FIIR £3%F - £ ¢ >898 cm™ 4 &
% % 5% 2 pyranoid ring 0 1510 em™ % % A F % % 4 F %456 > 1700 cm’
N A AN A X FREEAE 0 3420cm™ & £ 5 A (Kotilainen er al., 2000) > 11 %
s e 2900 em™ A C-H W 4R S 17 5 R e o o M- i RO T &
2000 e 21t B 1F L AR EEE A 2 B EFIE g A 32 S o2 B % F 5ee 3 em
B RILE Asgos IA 2000 > A 1700/A 2000 £ Asazo /A 2000 2 AP ¥158 K 9T om # 2 H
AEOKT 3om BASLE 2 LHREF R HREE 7§ AILE R E LA
VoA T emBAIRE TR AL RO R RpRed s LRag iR

RAGERRILER 0¥ > AT RS M2 H 50 2 F A sio /A 2000
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Fig. 9 FTIR spectra of heat-treated A. confusa wood with different thicknesses

%32 #EST A B E AL AH 2 898 cm™ ~ 1510 cm” ~ 1700 ecm™ 2 3420cm™
BofTiE 2 AP Etas R

Table 32 Relative intensities of peak absorbance at 898 cm'l, 1510 cm’l, 1700 cm™'and
3420cm™ to that at 2900 cm™ from FTIR spectra of heat-treated A. confusa wood with
different thickness

%LL }%&’@‘*7} A 898 /A 2900 A 1510 /A 2900 A 1700 /A 2900 A 3420 /A 2900
% & (cm)
2.933 2.021 1.123 1.562
2.923 1.960 1.149 1.829
3.100 1.859 1.187 1.836
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