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— ~ BYTHER P SORE ¢
KT BRI Rl - SRS E 22 /K B R B S LM S (LB M 2 2 > DI=oR AR
ikt 2 B (b E 22K ERIERAF - slBRdE REUR » SR 2 R B EVE RS KR
NI 8% » BHRE(E (L*) HREEHEM 272 0F%(KZE240°C/16  hEEEM 226.5 > MEZEHE
(AE*) RIEEEE RS R FPRR R Inmees - H2A240°C/8 hk240°C/16 hpmHEE s
HAET R F545 . 4453 » 558h » BZ2/KE I 2 8 B8R R R S 55 m I T A £
= HEREREAER 200°C/8 hiF » EZ2/KEVEEM 2B 88K/ N 10% » mEZE/K
BRMTTAM HRER220°C/16 - hoh o BRI 2 REZ S PR REAM A A R > HE N
627-720  kg/m3Z [ o BN EZE KBRS VTR B R~ 22 E M 2 5251 > 160°C
14 hEZE/KENRIEM 7 S & /KR K AR AR R EENBR R A B E AR - BURDIREOR
F& (160°C) HEFITMHETRERE (4 h) Z B2 /KEGERH R a] A a0 & e m R T
LEME - HE B2 /KGR F 52T 2 MOERR220°C/16 h (7.9 GPa) F2240°C/16 h (7.9
GPa) #b » SRR Z MOEE A FR B I A 72 52 » H{E/1?9.0-11.0 GPaZfH - 28I » H
22 KBV HE 52T AT 2 MORER160°C/4  h (132 MPa) b » S pRFEA 2 MORELAFFRHEAS (165
MPa) ¥ EAHEEZR » HEEZRMGERIENMEM - HAEMIR55-127 MPazf  HE4h » H
B[ BT B A LT VRO B0 (Attenuated total reflectance-Fourier transform
infrared spectroscopy > ATR- FTIR) -~ #T&LAMEEEESTHT (Near-infrared spectroscopy °
NIR) DARX-ray@Esfortr (X-ray diffraction spectroscopy > XRD) = EREs%s 5 o] DU -
T VM EZE K ER BR% » PRBMER AL ANFE MK > [ERE R ARFEE & B IE(K
EMEES T 2 RT 2N - FR > REZ/KEGERHEIEE S - KRERgE D EEmES
T IE - (EAREBZZAHEEERS - A > EZE/KEERE SR 84 R 2 45 4R 4
eSS o e RGBSR T DS » SR TTM A160° CEEA T4 hE ZE /K BiE 3RS
MMEREA VR R SR m RN HEEEIHRMEL. 7% > T HERALI80% i
& 8 BB S R ITM 2 B b B 22 /KB R BER o

/

BATRRIOHHE ¢

This project used moso bamboo (Phyllostachys pubescens) as materials to evaluate
the effect of vacuum-hydrothermal (VH) treatment on the physicomechanical and
chemical properties of moso bamboo, and to find the optimal conditions for VH
treatment of bamboo. The results revealed that the surface color of moso bamboo
was darker with increasing the treatment temperature and time. The lightness (L*
value) of untreated bamboo (72.0) is lower than that of the 240°C/16 h VH-treated
bamboo (26.5). The color difference (AE* value) of moso bamboo increased with
increasing the treatment temperature and time, and the highest values were 45.4
and 45.3 for those treated at 240°C/8 h and 240°C/16 h, respectively. In
addition, the mass loss of VH-treated bamboo increased with increasing the
treatment temperature and time. When the heat treatment condition 1S lower than
200°C/8 h, the mass loss of VH-treated bamboo is less than 10%. Except for 220°C
/16 h VH-treated bamboo, the air-dry density of bamboo was no significant
difference between the VH-treated bamboo and the untreated bamboo, and the values
were in a range of 627-720 kg/m3. The equilibrium moisture content and volumetric
swelling coefficient of the 160°C/4 h VH-treated bamboo was significantly
different from those of the untreated bamboo, thus moso bamboo treated at 160°C
for 4 h could reduce hygroscopicity and enhance dimensional stability
effectively. Furthermore, the modulus of elasticity (MOE) was no sﬁnﬂéérﬂn
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difference between the VH-treated bamboo and the untreated bamboo, whose values
were 9.0-11.0 GPa, except for 220°C/16 h (7.9 GPa) and 240°C/16 h (7.9 GPa) VH-
treated bamboo. However, the modulus of rupture (MOR) for VH-treated bamboo (55-
127 MPa) had significant differences to the untreated bamboo, except for 160°C/4
h (132 MPa) VH treatment. In addition, the MOR decreased with the intensification
of heat treatment conditions. Furthermore, attenuated total reflectance-Fourier
transform infrared spectroscopy (ATR- FTIR), near-infrared spectroscopy (NIR),
and X-ray diffraction spectroscopy (XRD) analysis revealed that, after VH
treatment, the hemicellulose will wundergo deacetylation and dehydration
reactions, and caused the reduction of hydroxyl and acetyl groups to improve
dimensional stability of moso bamboo. Condensation and cross-linking reactions of
lignin were also found during VH treatment, which increasing the relative content
of lignin. However, the crystallinity of moso bamboo has no significant change
after VH treatment. Based on the above test results, it can be known that when
moso bamboo is subjected to VH treatment at 160°C for 4 h, it can not only
effectively reduce the hygroscopicity and improve the dimensional stability, but
also the mass loss 1s only 1.7%, and about 80% of the flexural strength can be
retained. Therefore, 1t 1s actually the optimal VH treatment condition for
domestic moso bamboo.

FFEHR

A IRIRRE N HAERRE 2 BB 8| 2B EHR - (PR E A Z RAE
Yt REE IR A S SR HEZBRET « H > MR ERZ - BV - si2y - i
g > ERFEFT ] B - B RN S e o AR TARERE 2 85% (B&4R(E -

1986 5 Eiat ~ SBdie 0 2010) - MEERMREREFLIADRTTAR (BIII3CEA > 2015) » H
it BEEfEMEAEREHE - ARME - MR - ITAHEES - B2 BEER T - E
BEBEE Y HAMESMEIR (BETE > 2011) - B2 &R (P.
pubescens Mazel) ~#4T (P. makinoi) ~ W7 (Dendrocalamus latiflorus Munro) -~ %
r (Bambusa oldhamii Munro) ~ flI7T (B. stenostachya Hackel) DAREFRAT (B.
dolichoclada Hayat) /NFERE 5 H » &R EEE R EIME LT 4 - HATREE
BE > HEARFZINTH  8hFEHEAEZ— (SUEE » 2014 5 %4550 2015) - It
A TUZR 7 ISR R MO BRI 0T A KRS L - e YRe R & R FE YR A R [ 2 HEE
2 EMEH BT ERER - BN - EFLE ARSI AR TS &
M Z AL T 2 -

NI » AFTEF—FERIUE ~ B ~ Bk~ KLUUEREHRR 2 BE &= 7T Balbt > SEET
{BBRAH B i BT AT MR (Near infrared spectroscopy * NIR) 734 © B T ERET(K
PREETH ARy 22 DRI E AT A E RGP (BRI 2 BB R 2 s &
RF4h o INFIFENIREESE I S CEEER S B 2 TRAER - slipsi R - F - 2 P~ &
O S o T B 2B a5 AR5, 7 ~ 8.0 ~ 4. 7TPAK6.3% » HEZE ZHYrasi F 1l
SRS R Ry 0 TR S 2 R E I B S R B EEE A & EFEK - 550 » REIFETET
IR ~ a -BEZUNFHERNEZA7H1556.3-64.1% ~ 41.4-44 . 4%045218.9-21.4% >
PEEITE R 2 BBnas R AR - 2N TTH » BERELAFL SRR 2S8R
0.4~ 1.12AK1.5% » FHEERTLISAN » REFREIERE I 2 2R #E TR E AR > H
HE RN MHZARAEE o BbAh - NIRZ THHIRE USSR > BER A5V K 2 M4 2 2 MR IR 2=
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(Ratio of performance deviation * RPD) G &RFERNWEEH| & & (RPD 5) » H
TEHZERENS 5 > BURNIRAE R R AR SR MM BE AR HY) e 2 R S B 2 RIS -
FH—J7H > T8 B Bk M 2 s B EE AR W HERRR - EMEER T2 EMEAE > T
EARGZEERE - A% - & BRI RMEFEEYEGEE  &EGCEMEM S (Zheng
et al., 2015 Martinez et al., 2005 ; Wang et al., 2012) - fRIBEF-HAWTSRFEH @ #GAE
FEIER TR ERE A RECE A 2 R~T22E M (Icel et al., 2015 Korkut and Bektas,
2008 ; Cao et al., 2012) ~ Mt MDA ER 4 (Rowell et al., 2009 ; Esteves and
Pereira, 2009 ; Ohnesorge et al., 2009 : Lovri et al., 2017) ZEME » IR BB
S ARMUE L o MACE R RN E 2 28 > T80 A/KEuEH

(Hydrothermal treatment) - TEM:RASEMEIDISOHEGEME (01l heat treatment) = KHH

(Esteves and Pereira, 2009) ; Hrr > DUEMERAGEEIE 9T EE - MoHEEHERIEA
B EZ B R [HEGRHEREE N A 2 MRS B Bz R - fRERY - KEGERE R NEL
I8 Fy7KaR » iR T BERR R IR A R AT I8 A 2 AR RS GE 2 4N - TREE A R (R A K
BEEVHFE (Fujino et al., 2002) - HECHEVEM A/ MERY M - [ER > NI RATHET
THEZZ » R ARG AR N Z 250, DHECRENREIRE B REGVRRE » IREFF(E/K 2 JhEE
R /KEEATSRAL - (AR 4R P ol A e (RO RS I i K28R, JREE A R EL R BEA L 2 Bl
Z1 (Wentzel et al., 2019)  MEHAIBEZE/KEEHT T (Vacuum-hydrothermal
treatment > VH treatment ) FERIFMN AMETT#4 8L b 3% =~ MRS+ 06k = -

MAET S5 —FRIFH B2 KEGERHE R AT A B RR B R N E R ET RS - BREhE
Z IV R A CERAERE 2 A1 o TREE IR A R B K SR BRI S S R T BB SRE 2 52
> DIRRREE S R T 2 BB BB BUAE © S5— U7 - BB T R HAS BE H DARFEE
M TR B > B A 2 TR E 2R - (R - AEE RS R 2 M 2 KEVE
BT AT = AT A 2 A SEPE R BRI I TR 3 & R e T8 2

F EETRHE BRI
(—) sEatpk
| L)
AEABRPTEE P Z T (5 B R T LSRRI T A I C i 2 4R A DL E B &= 7T (Moso
bamboo) > HAGRFEIRIKE (OH) - SUBRIFEITH ERRBER LB - R EIE R TH] R
3-0R TR - FETTEE D ZIE LR - BURRRE30 mZ TR o 524 R iR REZ %
LIRS R LR R DR R » f4% > U ARSF900 mm x 30 mm x 5 mm (& X
" ox [B) ZEbk - DIIREET B2 KEEE 2 H -

2. BEH

Rt SR EHE 2 BamlGlEH & & EbiERn AR/ 5 (Chang
Chun Plastics Co., Ltd. »Hsinchu County: Taiwan) Frfeft 2l EERIHE (Phenol
formaldehyde resin * PF) » ISR EPF125 - [E 4y (Solid content ) F46% > ZEE
(Viscosity) 757 cps @ MitE(EEE R F150°C -

(=) FsmlItf Z H22 /K

KRB S VT B BB nI PR PR 2 TR R TR (I PR B AR S R 5 77 Al Fs400

Fe1200 mm) o AARHIEEEEREAEGTEL /1002 25887K (491500 mL) &A% - AR E
RHEAER TR 223 kPall T » DUZFIHEZEIRAE » #E » B3 "C/minZFRRERAR - &P 57
BIFHRZEL60 ~ 180 ~ 200 ~ 2205052407 C& » PRz RIS METAERAE (4~ 8LIK16 h)

ZKEEH » RraBRss IR A 250 CLUT » BT HUSSS4H B LA - Horp > TR Hh 4R A1E ]
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B > TS 2 s BR sk ~ ZUEHDRRE ~ Rrmis R DU & R 8 BT AR 1 A
T o i o R ER20°C ~ 65% REZIRDRIIRZE F A TR » DIt e@stia s -

(=) BEsmt 2 8

AGRBRLI200 g/ m? 2 (IR ST B A PR B KK BB SR b e TR I AR - b DA
EREATZ IR - % > MBS MPa NEEIT] minZ 2BR% > SRS F5160°
C~ BAJI 1.5 MPaZ firf: M ETT4 minZVBE - BERIAAI 506 - BIsEiait 2B G -

QUDE Y -Parin

1. BEELE (Mass loss)

Aebll 2 B 22K EEM AT RS 2 @B 2% - IR T RETEAM 2B E&HA%E -

Mass loss (%) = [(my—m)/my] x 100

= my R7KBVRBE M C BHZE R 0 m RrKENEIR SR 2 BHIE & -

2. ZmEEE (Surface color)

AsER{EFIPerkin-Elmer (Lambda 850+ MA » USA) “&4MY- 1] R e &R Perkin -
Elmer (60 mm Pbs » MA > USA) f&E3EKZ 7 2UHIE AR FEHE KK BV L F 5m T 2 RIS © A
HIEE > (REIPRIRIAR & HIE] ZCIE LABE R £ > HMERM ZHE (L*) -~ 4T4:2% (a*) -
=SS (%) o WE— RS HEM KRR 2 S 2ZE (ALY) ~ A4S 8GEE
(Aa*) ~ 48285 HE (AbY) DIkEEE (AF) FHE > HetEAKXWO TR -

AL* = ¥ - L%

Aa* = a% - a*,

Ab* = b* - D%,

AB = [(AL¥)?2 + (Aa*)? + (Ab*)2]1/2

2 o Ly > a* PR b Al R B A2 KB iR st 2 T ME ~ 4L8HELUR SRR » LF ~ a*(PARebY,
Jil 73 7l Ry ER R B e 2 BAREE ~ 44K EDA R E=EE(H -

3. FHE=E (Surface image)

AReBaF| 2 ThaeE %1% (PSC1210 » HP > Malaysia) ZfmHHThAE » & B0 KEVEHFTR &
ST 2 FHlis s

4. REZZE (Air-dried density)

At E D RS mm (T) x 20 mm (W) x 80 mm (L) ZEkH 1% > Bi20°C ~ 65% RHZ A
AR E IR - MEHAEE - EEUKERE » WHEHRSE > FlEHEER - (IKh
HetEEM 2 BE -

Air-dried density (kg/m3) = m/V

=i mERMERE 2 EE (kg) o VERMILREZ R (nd) -

5. P& /KZ= (Equilibrium  moisture  content » EMC) RPiMEERNAE (Moisture
excluding efficiency * MEE)

A A E DT ES mm (T) x 20 mm (W) x 80 mm (L) ZElH 1% > BiN20°C ~ 65% RHZ 1A
AR E 2R - WHEHEE - %% > BHEENIOS CoE P 2 HE - IHEH
WHZE ER > FRetEEM 2 S /KR (EMC) 4h @ R2EHI 11 (2006) ZJ57AstEE M 25
2 BE (Moisture excluding efficiency » MEE) -

EMC (%) = (w - wy)/wy x 100

MEE (%) = (ENC, - ENC,)/ENC, x 100

R whalM 2 REZEE (g)  whslM 2888 (g) @ EMC RAREEEM 2 P aoK
(%) - ENC R EZ/KEGEHEM Z P aKE (%) -
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6. BEFERZHE(%% (Volumetric swelling coefficient @ S) MHUHIEAE (Anti-swelling
efficiency » ASE)

AREERSIACNS 14927 (2012) AMRSfER AR R A 2 a7 % » BB RS mm (T) x
20 mm (W) x 20 mm (L) Z&kF % > BIR105°C LR ez RINE > HEHEE - EEMM
B > I EHRERE - 5 0 BHUZEN20 £ STCREKE—H%  NIEHERE - WEDK
B > WHEHERR - (KNIt ESEM 2 B GE (S) - Al » RE/r208
Prakashf{IMahadevan (2008) Z 5 A#E—FatEH I HEIEE (ASE) » FEILEHEEZZ/KEPE
A 7 SRR M -

S (%) = ((V) - Vg)/Vg) x 100

ASE (%) = ((S, - Sp)/S,) x 100

o Vo RAERZIREE Tl 2 B8fE - V| RBURE/GIRER Nl 2 Bais - S foRiE B M 2 Betd
BRRGGEL (%) - S, FZMpRHM Z BB AR GE (%) -

7. FiEMEE (Bending properties)

AR R T S mm (T) x 20 mm (W) x 80 mm (L) Z&tH » WEH20°C -
65% RHZ R RMARMEFFHEE2HEE - WHIEREE - BEREER » DS A ERE 2 1465
SRS RS mm/minZ sRERIRAE - BT E MR L2 5T I ETTE R - 50
Phat A 2 B Kk EE (E R A E ISP & > W28 ONS 454 (2013) AtrhiEslish s =+
SHEEM 2SR (Modulus of rupture » MOR) JediSSospdfeigy

MOR (N/mm®+ MPa) = 3PL/(2bh?)

MOE (N/mm? » MPa) = APL3/(4AYbh3)

o PRABAHEIE (N) > LEBIE (mm) » APBLLEIIRSFAN FIRE S N REE > ZE
(N) » AYRAPHEZEEFAZEHETE (mm) > bAESAEE (mm) - hiAstR EE
(mm) -

8. B&ET)) (Bonding shear strength)

AERZIECONS 5809 (1980) FEIZ PreysafSfilE rt (BMEERNE) 2Tk » BEaE
Z AR BRI B K B R L R T B VIR B S BT RS R25 mm x 25 mmZ R4EEIETB GHA o I

HIEHB G RE KRR ETE BB - 5580F > 219,81 kN/minbAH Z #E 2

FE TR E DTS  BlBke R o REEEE WK PG R 2B EE T -

Bonding shear strength (MPa) = P/(bghy)

A PREAEE (N) > bl BarsEE (m) » h REABEHZ&E (mm) -

9. RS I FEEIRAT MR EE T (ATR-FTIR)

AERESFIFHPerkin-Elmer (Spectrum 100 » UK) {HI7 BERIALT JPAREEEE (Fourier
transform infrared spectroscopy > FTIR) » it~ 8= (Attenuated total
reflectance » ATR) [ » AIES M R E RERL 2 8811 o 20HHF - P 2 it B4 cm !

PR32 R fRRER B (Wavenumber ) & 554000-650 cm ! -

10. FTELYMREEE T HT (NIR)

AiREF]FHPerkin-Elmer (Spectrum  Two  NTM > UK) ZHTATAMEYEEEEE (Near-infrared
spectroscopy > NIR)  HIESMFREHEREREZEL > WS A ESCE M 2 BElE - 247
0% FRERFH AR B8 om ! IR CEUR32 2 FRAE S (Wavenumber ) #iE 510000-

4000 cml
11. X-ray@edyatha (XRD)

A s {H FAMAC science (MXP18 > Japan) ZX-rayZEdfE (X-ray diffraction
spectroscopy » XRD) > FpAfradif Z &b E L o s > BTARYER BCuk oy (40 kV > 30



https://www.coa.gov.tw

¢

mA) o FEEAE (20 ) F2-350 < [RAh - RFTR 2 &SR o AR T YRt REEM 2 4R S
(Crystallinity index » CrI) (Hung and Wu, 2010) -

Crl (%) = ((Iygy - L)/ Iggy) x 100

T o T MAHER 00245 S THI Z e RBER5RIE (20 = 22°) - (i [, Al R sE 2RI RS S i > 6
BI58fE (260 = 18°) -

5

(F1) &atoahr

A EREE S A FHSASER A TR AS #E 1T B IRl 8 R 8 o7 M (One  way analysis of variance’
ANOVA) - fi#E##ESchefféfiE (Scheffé test) MEFTHEBME T S4HM 2 ZEME - LA
N ThE (Student’ s t-test) RHHWAAEAR 2 2R ((SHEEMEA5%) -

GER TR

(—) BEZ/KEGRHE ST R R G 22

P R eI e o - HAH R S A R M R R B AR ML - &R T IR R E 22 /K2
FRIRFEITM R ABACE b2 22 Al e R E TG KBRS 8] > Hi
EpaE S oy A2 K 3P o FRE 2 R aHat i 2 RIMBA G ] DLSEER - 7rit 2 R IEBA CE R R
o P R R e T B2 - MRS LR R T B AR T A I B B A R o 2 A B A BRI B R4S
EEREE EYFTEL (Wang et al., 2016) - MEBRIASHEM ZHE (L¥) - 414238
(a*) ~=EE2H (b*) DIRBEEE (AF) 28t Hi - dEBastif 2 HEE DS -
R TR Z DHMERT2.0 > &K E 22 /K BRI 1% 5 E HIE B 22 /K Z0 R PR T S B R B i e
& - 28I > EHEZEKEEAFEE 2220°C/16 hig o S4HEM 2 LHEREREE 2= 5 HENT
26.4-30.52[ - 5550 > HEBbFRIDISA] » REFE M Za B RS5. 1 M EZZKERETR
M 2 a* 20 IR MR #E  BRRHEDEE/NR200°CF o aEREEE RS KRR
N BT - Hodb > DL180°C/16 hFz200°C/4 hERHEM 2 a*Ef A » HEEE10.3 5 MERE
MRS 2240°C/16 Wi > B M Z a*BERIFEKE3.9 o FEEREUR » 1TH DABORAZ RiFi#
TEZ2/KE IR HER R AL S - it s S KEPRFFETE - HEGARREEE - 2800 > &
ST Z bHERAIZ SR me M 282 EFVERHERA#180°C/8 WAl » REEH KR
SRS 2 b E B E R HENH2T7.4-25.32 /5 2% s 2 b ERIBE 2R R
FE R RS AN P - H 2I240°C/16  higEih > b {E RN » HAE B4 7 o FhES R » 4K
H2DKERHR - VT RIABA IR A 2 B 2w -

A HEBdH M B E B LR DA » BRI 2 A EHERS B 22 /K E i R S SRR I
g hnmeeEs > HPA240°C/8 h K240°C/16 hERHEM 2 A BE R - HAET B /545.45245.3 -
AT & E I e R HMBA B b2 R - BR T 88 2 Bl 4 R B A P A el
FREHEERIE DL R K B e S 2 BEIEYY » KEZRINGRAE F-0-4Ritid 2 % > [THE
Ao sfHEimies BN SR CRREBLeYERaEEE - HANER 2 BERR TR
R LB ZR RS SRR EARS R OB RKEZ 2B S - BT ZBEsE
% e miR o Ty 2 PRGBS R TR - INBTTM R BB IR Z EA (B
2021 ; Bekhta et al., 2014 Sundgvist and Moren, 2002 ; Cademartori et al., 2013
Sehlstedt-Persson, 2003 ; Sandoval-Torres et al., 2012) -

(=) AzKRya S £ 3T e 2 o 8
Tkt E B 1% - HANGEREE G BT ZWE - 80K TIREA [F B2 KB B R (5T
PR 28 Aslta SRR B 2 B BIRAR - Hallatd RR2FTR - iR

SR DISE > /KR A 2B AR R O R R g i - HE

{RAERA200°C/8 hiE » ELZE/KEEIEM 2 8 BIHARIG/ N 0%+ 2 1% E&%ﬁ@%@ﬁi
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ERLARAENIER S ZHE o« #EHEFR T Z GNP EEE - ByREM 2B 8BARTH
A E AR K R R oy 2 $EEEFRE (Esteves et al. 2008 5 Winandy and Lebow, 2001) -
& 2R BB S R ARE RIS R Sl - I 2 P i ZBaaaliR - 77 A8 FR e R RE e S e 14 o i
EY) > EMEESIEE R ARE ZF 0 > DR E RS M RP R R s o [EE
AR R E 2220°C/8 hik » MTHTEEBRLRAIKIER S 216.6% > BN EIRX
R 2 BRI T - BEETTRERGRER - ERE ST 2 EEBAREE RS © W &
BV R R 2207 CHF > skl 2 B 218 RIARE (2020) MIFZ/KE R K 3 2 1A
(2021) SARFZHZEKEGEM 258 Fm > HEEBRRSHINT2.7-13.0%5%1.7-9.6% >
i As B E 22 K BER FEA 2 BB R . 7-19. 3% » HEHEEA - FEGEVEHDE RN
220°CHf » R 2B EI8& T E AR E PR F% > HORITH HEME (Mannose) ~ [
FI{EME (Arabinose) ~ KifE (Xylose) PASFEFHME (Galactose) FaEIMEHVEHURE KFF
SEBE R RO E (Mburu et al., 2008 5 Brito et al., 2008) - HRIEAEEE—F 7 pE
BE > O R TR 2 B E S8 519, 7%  FHEHY » §RK AT & TohekE > ERfl 5y
A Fs8.0812.1% (FPEEE > 1995) - HHEHIIL ARG & 2B SRR KA KM Fyim 2 52
HRT- -
SN > HFR2 T R4 RECERE R DUSAD - RIBEFR LSS 2 REZ2E BTT1 kg/md - E
22 K ER A REZ R FR220°C/16 h (596 kg/md) 4h > SEEHIM > G725 B A R FAT
MM E SR - HE627-720  kg/m3 2R » 2RM » DL AR TR E BT ORISR -
160°C/4 h~160°C /8 hBLR200°C/4 hZ GEZEE (695-720 kg/md) BLRERFRM BREE 72 R
(p < 0.05) 4%h > BAEEZKHGEEM 2 RAEZEEEREEMIGEAEMBEEEZR (p <
0.001) -
78 > Ry TR R B 2K E R RS TR 2 22 Al S 40 B 20°C
/65% RHZ IR MR EMER » sTEHPHE/KE (EMC) MIRIREE (MEE) - fFR2750
ERaE SR nI DISEER > R20°C/65% RHZIREE N » RERHAM ZENCR11. 5% » M HEZZ/KE BRI
AR DR TSR 220 CHy > EEMC{EFEZAER ER S K Rp BB R IR © 2 1% - HEAIERE
g - Hig o XDI200°C/ 16 hEZE/KEREAA 2 EMCRAR » HAE f55.6% » EMEEZES1% » 24
i » 160°C/4 hEZE/KEGEEM 2 EMC (8.4%) BNBLREHEM B EEE =R » HMEER27% » B
DIEEORE (160°C) =T TR (4 h) ZEHZE/KEEHE AT AR R R M -
BEAN By T B AR [B] E 22 /K R BRI (R S fe R T oK M R RST 2 e 2 52 > ARtk %48
SMRE20°CZ K > WigoHIH AR HE (S) RPUEEMEE (ASE) » HElbass Rk
3P o BHFH R LSS » RERFRE SR 2 SE B 14% » TS EZE /KB I% » S0 2 SE
R R RS R R R R A P > B EZE K EEER R A B 160°C/4 hiFf - B ERIEM 2 S(E
(10%) BPELARERERE B AREE AR » BRPI160° CE &S B f TR (4 h) ZEZE/KEL
FEREERTAARE R 2N - ERE > EEEREREE2E200°C/8 1% HEZ2/KBRH > SH
Rldmgazg (b > HEMN3-4% © 55oh > HRP B4 ZASEE T LAEEEE > FR240°C/16  h#&E
HAAN » HASEEITRE SR DR S KRR RN e - HL240°C/8 h2EEM i fE - HE
Ry T8% o SR » & HZE/KEEEREAE200°C/8  hig » RAHBGRIM ~ ASERHEREE =% » HH
ASEXS@E A T1% > B LA200° CEF L SR T A HET T8 hr ELZE /K B B B B0 S m T RST 448
M2 R ERUR - B5—TH 0 TEERAAEZKBUREM 2B 8RR EHSET SR - IVEE
TRAHEE 0% > H2Z2 /KBRS 2 STEFEE S8R I AIERK - MR AIEE 2R - 47
& FalisRERsE R vl DS AT > EZE/KEEHE o] B RN 2 O ME R R ST B RR SR o HERE AL
W2 HRTEEA Y38« H—hEZKEGRHE IR K& S8 T IR M AR e >
VA B R M FERSR D > TR D /K o F e b 2 0B > TR 2 Bog MR - R A
WA Z IR A 2 IR MR E Y I EAE S 2 R R R TR & M 2 A S S > (e
KARGHEA + H= BN BRI PR Y38 £ =P R X E - BRI DT 2 Bk
i
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BRI ZHEEEF RSN EARFUK 2RSS NG R R 28K (G
2021 ; Altgen et al., 2018 5 Esteves and Pereira, 2009 ; Yin et al., 2011) -

(=) BEZ2/KEGRHE G RIS 2 2

Ry T IR E 22 KBRS L R T i i M 2 2 2 AR A S 4050 2 S E B
GE17) > HEERaE R UFRAFTR - HRFIIEEMEAE (MOE) Zallnss R o] DASER » REEH &
VT ZMOEFs11.1 GPa » M EZE/KEERIE & =74 R ER220°C/16 h (7.9 GPa) K240°C/16 h
(7.9 GPa) #h > ZBEHM Z MOEBLA I I MATE 252 - HAENMR9.0-11.0 GPaZfd - It
HE4E RN B H A /KEERRIRERD20°C/16 hk%240°C/16 WEAEE » H2/KERHE H5
Ykt Z MOBSEEEZE 2 28 - HEHZERR LIRS 2 R » EEARE MR 2R AR & At | i
REE Fym < (CE2s4S - H B HEERSERETR I - /Me iR S 2 M - TS 2L
FEIEA 2 [MIME (Windeisen et al., 2009 ; Altgen et al., 2016) ; [EHF » -af4E ZREMET
BV BHEZEFIANE ZR 2 ETEHIE - RARNEMDRIENEE R E £ 2 R MERIE YN NER T 5oy P
WK E 4HRESERS - ANERCEMOERE(R (Gindiz et al., 2009 ; Borrega and Kdrenlampi,
2007 5 Gawron et al., 2011) o (R b= 357 so B 55y > S BE I = 7T 2 MOEE K
PRI EEAE R o AT > B EZ/KEGERIRFIR S 2220°C/16 h/k240°C/16 hiFf - ~Pa4EER
R fide Jz e AR BTG 2 s s » B " AHBE A 2 MOBCAR PRI Rl - T3 > HRPEER
IR DSAL & E 2K E R BB R 200 ° CHF - By 3G R S 5bf 2 MOBSEZRE 228 - AT >
RS 2220 CLAERE » 5k 2 MOERIZG S 7K Zhyiz PR A I B i ™ e 2 s -

FERERE (MOR) HH » REHE T M ZMORE165  MPa o [ EZE /K ZAs B 7 57 A R B
160°C/4 h (132 MPa) #b » @i 2 MORELR M I EARE R - HEEEMR BRI
BIMIRER - HAEAMR55-127 MPaz i » #EHIHIRA - FEARKHZEKEURM% » SR
BRI FE AR > M ETEEERE (Yun et al., 2016) - F% > EEGRHEFEE
ifE— T EEm 2£220°C/8 hi% > HMORKMERHK - H IR R L T 28 8RR NIER S
2£16.6% » HHERIEMOR KB R R £ 254 2l 2L - i rbelings F el = 80
BRGH (2014) REEHEA (2021) f5H @ EEUREM 2 EEBIABRIN10%E - 585 MHE KiE
PR Z B ZE &E AR -

AN » S B2 KBRS R T 2 BB a4 SR o] DUSA] - REEHE &SR 2 B as
FEF52.3 MPa > MEA160° CHEITEZZ/KEEIERY » WESRTTM 2 B e gz e > HEMn
1.9-2.3 MPaZ[d] - MH¥EHY - EEERHDRE RS £2005220°CH - AIFBIN RS EZTRTTM 2B
GIEE - HAE/MIR2.6-4.2  MPaZ [ « MR MR HE TR FRET - FRIA /Ky 2 238 B fo e
F 2 E - RV 2 AHREER E AR FEL » BB ERE A 5 2B LT - I EAE
EFFTEL (Taghiyari et al., 2013) - 28I > EEVEHRSE RS 2240 CHF - 2UE
T 2 B EEEAIKEL.2-1.7 MPaZ i o #EMEFERFE&A - RIIDEE N ETHEZE
TKENGRIENF - TR 2 QAR ER SRR - H 2B S S e 7 (B M B B e AR LR At 2 8
b AT [T FI%& (Taghiyari and Moradi, 2014 ; Taghiyari et al., 2013) - [&
FF - PRRMER BRI - (VT BRI B A - IR0l gE B B2 /KBRS R T 2 B &5
TFEZJREZ— (Can et al., 2021) - 210 > HHFRHEEET ) 2 elbass R T DIEEsE - &40
M 2 EAREUE 3 - B4R E AR S 2 2 - AR R 2 JRR T 2% &8
K EZEKBEIR R SEIY 2 IR Bl R 8/ » 8GR N RS A 5T - EE8
Gana FHARB R R BEEAN R RS 5 [FIRF - fHRO R E R T AR 2 AR B /K M EA R A
FEYIN B 2 M RH > NS S S p BRI LR TIPSR A & - (B2 B &5 )
M BT RI S R 2 B S - HIE - AFEBE ) 2 alnds B A v R B 22 /KEyR
HE T TSMB a2 -
Gty bl PE RS 2 s BRsE SR AT US> PA160°CifEf T4 hr ELZE /K2R BE RIS UK
T VT Z 08 ME - WEgm R~ ZaEtE  FlG > BERARE]L. 1% FrefrE é@80%ZTg ;
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& HEEETMNIPRE 2B G0 S8 - S0 REIE LM Z R (L 22K #
PRt - 281 > A FEIRZE KB R B R e N BT Z BB ~ RO 2 e LR AR S
SERTER - BURGTE 2R B RE(E RoR A B A SR T S B b Bz KRR B T B in 2
BRI - ST FEITRKUEE 2 B2 /KR n E R R R Ga E T > FEEMTM &R R REIRZ
HE

(M) Bz /KBRS I BN E 2 &
VIR R > A EE e P LR AH Ry 2 A5 RIS B ATE b » WP R E L LA
KZJfE (Deacetelaytion) - fi#E5 &K (Depolymerization) AR 7KEZFE (Dehydration)

(Song et al., 2018) ; NEZBELEMIE - 465 E (Condensation) DARACHHIE

(Cross linking) (Wikberg and Maunu, 2004 ; Nuopponen et al., 2004) : fiflH4nE Rl
FELETESEYE ARG EEE (Hill, 2006) o [{EIrEERATIMEEEE (FTIR) KAT4LYh
&RtEE (NIR) 3Ry - I 2 el atiiily - HEEZIEANEE AR LGSR E (b 7
774 (Popescu et al., 2007) ° Kt > RlEEA FE B2 KEGRH RS S Z TR R (RS
BREA A AREERLAFTIR NIREF S AHEAA T M HeEaad SR 4 B0 E 4 K & S e
HE 4 FTIRE R T DL - Tk F RSy 2 B RERE F AR A M #53800-2750  cm™! % 1800-800
cm L FEAUEIREE - Horh o B8 3340 omURMTA TSR (-OH) ZHFEWRULIE » 7572910 cm
URTEREL (C-H) ZIESRE i aERER ULl - 781730 om LB ZEREE T HE (C=0) > {hm
PREIRUCIE > 7851600 ~ 1510801250  em™ R REZZEE (C=C) ZEERILEE - MTHt
EEZE KBRS - FOEG340  om | 2 BRI USISSR SRR - BRI 2 4 25 B B
AR P e Ryl o U DA 22 R A 2 PR A T K E - AT (S5 o 2 B AL R D

(Kubovsky et al., 2020 Wang et al., 2020) -

AN > FRRET730  emtl 2 PARAERS E ZERE Y WUIESRIE TR T A RR 2 B o IR
% » BURTTM A Z R SRR T - P R R 5 S WE AL S e 72 A e M R EE )

(Tjeerdsma and Militz, 2005 ; Gao et al., 2018) - Erft» EeM[EfEEY T E(AREENE
i FRR B FRFR S FTIE A HE e PR A A RS RR R E (Methylglucoronoxylan) Hf
LlEls > Z RSB GAR M EA 7 FEle (Sundgvist et al., 2006) - fH¥MAY > 1250 ~ 151024 K%
1600 cm MEARBEERIE (C=C) ZRERIIEEEZKVERZ AR 2 EF - HiREiE
[EPEEVR RIS EA MmN - B BEZ/KEBEHETTM 2 NEZHE S BR RS s 0 Tk
EpdE R EdYuanZE A (2021) KLiZFEA (2022) ZHHFE4ESAHEL o #EHPEREIR S 2 R - BT
NEZR G -0-AF2E5 A E R FE AR i E AR 2B B b YRl a & B b aiE—F 8%
LB FEZ AN (Tjeerdsma and Militz, 2005 5 Nuopponen et al., 2004) ; REZE EFE
Bz 7 e - H5HRBE B AR s KIEL BN geE— P EL G SN IE (Wikberg and
Maunu, 2004) - (e RNE R ZRUIETRR -

AN B IR DA o S BRI E S 220 52240 CHF » #1898 om | #RAEZE R E
WERC LB C-HR ER e R AR S » BURGERN SR N AR LE - L
slBRat BB EE (2020) -~ OzgencZE A (2017) PAF:ChienZFE A (2018) ZhiessEmEl -
PR RN E 3% » PR E KR EE has 4 L LR S e iR K FE > AR RCH
WL AR EEY) - BV R R PR 3 AT Ki S E M R A T - A i (S Ul s FE 7
& (5 0 2020 5 Garrote et al., 1999 ;5 Jeong and Lee, 2015) -

S5— 5 H 0 HIE S EZE /KB R T Z NIREEE 7] DLEER > 744 Z NIR[E FEELAA AL
FEE S B NAISE R 7 #9000-7500 cm™ LR B K KB 2 > G R o AL C-HE BE L
T RS (AR HREIR UL 5 O E7500-6100  cmLBC-HE BEELE | (AR UL KO- HE fE A
R AE R ETREN UL 5 61005400 emm LRSI K S F T C-HE SEEM R 4EIREN R AT A £
A5y 7 0-HE BE R IRENR UG 5 Fr815400-4525  cm LBC=0EREAE - O-HEﬁE%HE&%éﬁ'ﬁ%ﬁm

e
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S B IREN IR WA+ 7854525 -4000 cm DRC-HE RER (4 R B TR R UL (33220 -
2021 ; Popescu et al., 2018) o Hrh» BALSMFSHES166 cm R B BEE > Ui -
HEEEHZ/KEEH B AR 85 - MiE#EESchwanninger®E A (2011) 5H » HEIRUIE A attbr
KT 2 a8 Ha s Bk Bl sa i 7 2 B hAs Ryrsy o RIIE - RIS AR bR LS 5 FEE [
BZIRA - FEGETFMEE /KRR % - HRE A S ERE - (FEEK MR
£ o [FEIHF > FAMER6882 om LB ERELES | (B AR U > SR IR TR R 2 5L » IR AT ENRE i
ST o AN o B2859000-7500  em™ LR 2 BRI I B2 /K Bl B R RE AR AR o R4S 2 R
sREERINE Z e - ORI R R T B AR R B 2 s M BRE RIS KN 528 ZRR IR T 2R 1
BREIZEFTEL (Bichle et al., 2010 Schwanninger et al., 2011) ° 534) > #E#EYang® A
(2018) F5HY - DR B BL 2R #8654 28450 em L EEC-HEB 298 Kt 56 LB > R il ~ 1z
8238 cm ERC-HEE A WU DA KL e 87410 o g 464k 2 Z BEELC-HES |2 > ki o
DRIIEL > $HE R ZES I b R Bz U 5 FEE P (K 2 i IR 2 B A AR R R B > 4 2 B taims A4E 205
fift H e Rk 5 JB BT ED -
R T SR T S 22 K B PR IR 45 S0 2 8L - ARETE DAXRDAg I 4l 2 45 4t > 7
TR HEAERE - HE6ZSERES R o] IS » REEH RSB 2 /KEGERH & R T A
15" )22 PR AU SegTig - HorplAFREAEZ101/101 DL 00245 &4 1H ~ Sebdig > H
B 22K BRI 7 el S U 3R 5 > BUREZZ/KEVEMH SR T 2 i 248 Fah
fATE R - 554N SR 248 R DUSAD » REEH SR T 2 45 S8 Ry T1% » 4%
BZ2/K BRI % » SHEAE R R > BRI R65-76% < fR#BEYun FEA (2015) i
FRE > EDE METTERIEES - SR T R ENUK RS BN E A B iR > RS
I 7 B A HEY BT » A (4SS S it s » ORISRt ZE R 2 RN - 2SS A
BRI Z &SRS s o A A RS N B2 K B AR P i S o T 2 SR
GEem S R B HNOEZ N 72— » BURBEI K S 40 H 22 /K BV B 5 SR T 2 46 ot P il =5
=5 JNARE By bl &40 F SR 2 MOESREHE = L 7 R -

7N ~ R

AFTELIKE (OF) (KR ZBRE &5 Ryt b - A A 22 K B B YA (Rl R B AR 1

NEEFEAETEICGCE - PReFEHRERE - HERBICR - Rz - FlraKREYH
MWHEZE(ESN > Tl ENE - BattEUERER 2B > DEREE b HZ22KER
R - SBREREUR > BRI Z R B Ol R a HUR SRR R IR i e » Hass=iT
MZHAREE (L) TRES EZ2 /KB B 2 0 R R omRr FeT g N AR - HAE RGNS 272 . O
&2240°C/16 hpaPEAf226.5 » MERIEEEIR - HALGS28 (o*) ERIZ B
T #E - HEA180°C/16 hk200°C/4 him¥EM Z a*EE K » HAEE 10,3 < 2800 » &57 1T
MZ= 28 (b)) AIZSERPEM®R MEZEE - SRV IRE180°C/8  WRMIEF » A
BN B o T Z b EI IR E A2 L > HESMR27.4-25. 32 Z1% > sdbf Z b EAIE L

PP R o m R I I PR - ARy - ZREEM 2 2 E (AEY) HIEEREHDRIE M
IFfEIRg e - HEPA240°C/8 h k240°C/16 hHE i S @ HE R F45.4545.3 ¢

9 > HZEK B e B 2B B R R EE pa B m [ s R m ke g I ig = - B E R s E R ER
200°C/8 hi - HZ/KEEHEM 2B BIRIRIG/NR10% © Z1& - BZ/KEEHM 2 B 818K
AIFE KIS 2 G2 - i E28 KGRI 2 B2 TER220°C/16 h (596 ke/md) 4b - &k
M S B SR PR B R P R 22 2 HE 627720 ke/m3Z ] » ERFZEKEVER
B TR M R R e M2 2 805 > 1R20°C/65%  RHZERSE T - REEHAT ZENCHy
11.5% » MEEEZKERIRE > 160°C/4  hHEZE/KEGREEM ZENC (8.4%) BIBLREI BA



https://www.coa.gov.tw

HRTE AR RETOR M - FEE » 7 2 BBE AR GEURE A MM 2 s BaE R BT A
160°C/4 hiEfTEZZ/KEEHETS - HEBRGEEIRAREIEM 2 149352 10% 0 B _FME
HHEEER - ES > ERBEFREEE20°C/8 1% HZ/KEGEMH > S{HNmEESE - HAE
THA3-4% > HERLL200" CEFZ R #ET T8 hr B2 /KB R B Al B S i RS 2 e 2
R R -

H#E B2 /KRR S P THM 5ER220°C/16 h (7.9 GPa) F2240°C/16 h (7.9 GPa) 4 » &Z
HE A 2 MOBEE A Ji2 B A P S R 72 B > HUEM29.0-11.0 GPa 2 » ZA0f » MORJSH > BR160°
C/4 h (132 MPa) %} » ZEHEM ZMORELFKEEEM (165 MPa) 9B AEE =% » HiERUEHE
AT R > HAEA M A55-127 MPazfid] o 55—75MH > FTIR ~ NIRBAMXRDZ G5 SRER > &
VTR EZE KB GREIEE T Pl Z BRI 8 4 5 LR MR K S IE > (SR R £ S
SRS EMRSTE AT ZBUKE R R ST ZEM - FF > NEZKEEEERET > KNER
2 FHEF K el s s i — DB A e MR IE > (EREZ ZHEE RS o #iM
e RE ZFRF R I 2 5818 - R BZ/KB RSB T M 4 2 2 45 451 S S
R

i PalisERsE R v DUSAT > U160 CiEfT4  hr HZ2/KEEHE BIRE A U (R 3 R T 2 IR 2%
Mo MRS R Z2E Y 5 [EE - EEIEARE]. 1% FREMALI0Z HiEiae » al AR 2

VIdA I E 2 B T ARSI 2 BORME R R T 22V - U8 Bk A Rkt
B BE G R R b B2 KRR - ASTECIEFZERSERE > B > BT 5N AE
HZE /K ENER IR R 2 ZAMUE T om VT 2 B A1 - S4BT 2 R A I 1 B A T R A R4S
ETTHECSER © IEI - REE 2K BRI P 2R BT 2 iR M ~ RTZ2E MDA
KBRS > BT E 2 MR BUERE RE(E R R kAR et S B B L H 22 /KB R T
Pt Bl > Bk > $TEIRE SRS E 2 H 22 KR B R B B BT - R EITTA &
TR EEIR 2 IRE -
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Table 1. Set point parameters applied during the VH treatment processes

Temperature .
Sample code 0 Duration (h) Pressure (MPa)
160°C/4 h 160+ 5 4 0.12
160°C/8 h 160+ 5 8 0.14
160°C/16h 1605 6 0.16
180°C/4 h 180+5 4 0.19
180°C/8 h 180+ 5 8 0.24
180°C/I6h  180%5 6 026
200°C/4 h 200+ 5 4 0.28
200°C/8 h 200+ 5 8 0.34
200°C/160  200+5 6 044
220°C/4 h 220+ 5 4 0.48
220°C/8 h 220+ 5 8 0.69
20°CA6h 220+ 6 073
240°C/4 h 240+ 5 4 0.76
240°C/8 h 240+ 5 8 1.10
240°C/16 h 240+ 5 16 1.13
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Table 2. Mass loss (ML), density, equilibrium moisture content (EMC) and moisture
excluding efficiency (MEE) of moso bamboo after VH treatment

Sample ML (%) Density (kg/m*)  EMC (%) MEE (%)
Control - 771 £ 492 11.5+£ 0.4 -
160°C/4 h 1.7+037 705+ 89" 8.4+0.3° 27 + 3¢
160°C/8 h 2.1+£05" 720+ 99% 7.6 + 0.3 34 +3F

160°C/16h  23+£05° 676750 73£02%  37+17
180°C/4 h 20045  647+1012 7.6 +0.2° 34+ 1f
180°C/8 h 3.6+ 0.7 640 + 108%™ 6.8 + (.34 4] + pde
180°C/16 h 52+13% 658913 5.8+0.2¢ 49 + 2
200°C/4 h 46+15° 695+ 117" 6.0+£02f0 48+ b
200°C/8 h 10.8 £2.2¢ 650 + 43" 5.7+0.4¢ 50 + 4%

200°C/16h 12614 627£109%  56+02"  51x2
220°C/4 h 10.5+£2.29 680+ 793" 6.2 + 0.3 46 + 3b°
220°C/8 h 16.6 £1.2° 645+ 54 6.4 + 0.3 45 + 3

220°C/16h  193£0.6°  596£72°7  6.0+03% 483"
240°C/4 h 16.2+0.9° 672+ 70 6.0 030 48+ 3
240°C/8 h 21.3+£0.7° 671+ 70 6.2 £ 0.2 46 + 2b°
240°C/16h  23.8+1.3* 653 = 100" 6.1 £0.3%" 47+ 32bc

Values are mean = SD (n = 15). Column with different letters indicate significant
differences (p < 0.05). *: p < 0.05; ***: p < 0.001 (one-tailed test) compared with

control.
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Table 3. Volumetric swelling coefficient (S) and anti-swelling efficiency (ASE) of
untreated and VH-treated moso bamboo after water absorption test
Sample S (%) ASE (%)
Control 14+1° -
160°C/4 h 10+ 1° 33+9°
160°C/8 h 94+2b 36+ 11°¢
160°C/I6h  9+2% 40+ 11
180°C/4 h 8+1  46+10™
180°C/8 h g2  47+11%
180°C/I6h 6270 57412
200°C/4 h 7+£2% 49 £ 14
200°C/8 h 4+ 14 74 £ 7%
200°C/16h  4+2¢  73&11°
220°C/4 h 4+ 14 74 + 5°
220°C/8 h 4+ 14 75 £4°
220°C/16h 41 74xT
240°C/4 h 4+ 14 75+ 52
240°C/8 h 3+ 14 78 £5°
240°C/16 h 4+ 14 71+92
Values are mean = SD (n = 10). Column with different letters indicate significant

differences (p < 0.05).
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Table 4. Modulus of elasticity (MOE), modulus of rupture (MOR), and bonding shear

strength of untreated and VH-treated moso bamboo.

Sample MOE (GPa) MOR (MPa) T (MPa)
Control 11.1+0.4 165 £ 6° 2.3 + (0.4bcdef
160°C/4 h 9.5+0.7% 131+ 14® 2.3 + 0.3bodef
160°C/8 h 10.4 + 0.5 127 + 9be 1.9 + 0.8¢def
160°C/16h  9.8+0.9%® 113+ 11b 2.1 + 0.]bodef

180°C/4h 9.0+ 11®  113+11%¢  3.5+09%d
180°C/8 h 93+1.5% 106+ 16>%  0.8=+0.3F

180°C/16h  11.0+£1.2°  125+13*  1.2£0.0%
200°C/4 h 10.2 +0.9? 94 £ 12°4F 2.9+ (.6%0cde
200°C/8 h 9.7+0.7% 109 + 14%de 3.1 + (.32
200°C/16 h 9.8+1.1% 108 +20bd 39407
220°C/4 h 10.0£0.82> 102 +£25b¢e  374(.]2b°
220°C/8 h 9.0 + 0.8% 74 + 20°8 42+0.4°
220°C/16 h 7.9+ 1.0° 83+ 119 2.6+ 0. 28bcdef
240°C/4 h 10.2 +0.9? 75 + 23°f2 1.2+£0.2¢
240°C/8 h 9.2 +(.5% 59 + 62 1.2+0.1¢
240°C/16 h 7.9+ 0.6° 55+ 7¢ 1.7 + 0.0%f

tu: Values are mean + SD (n = 3).

Values are mean = SD (n = 9). Column with different letters indicate significant

differences (p < 0.05).
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Fig. 1. Heating curve of VH treatment (200°C/8 h).
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Fig. 4. FTIR spectra of moso bamboo after VH treatment at different temperatures for

4 (a), 8 (b), and 16 h (c).
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