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Analysis of the members of the Qing-style Cabinet Furnitur
Chi-Min Chiou® Hong-Lin Lee**

[ Abstract] Qing-style is a turning point by history of furniture inherited crafting skills, forms and manufacturing
philosophy from Ming dynasty, which fusion of Western and Eastern civilization, crafting skills and spirits, as well as, it
has deeply affected on Taiwan's early form of furniture, reflect the thought of traditional Chinese society and trends.
Especially, through scholars of the Ming and Qing furniture collection and collation of research, has become the object
of popular countries in the world, forming a collection of the East style fashion. This study collects the cases of furniture
and explores the components and definitions by formative analysis, generalizes the change of furniture components by
quantitative analysis and constructs technique dendrogram of furniture in the style of Qing Dynasty, and constructed of
dendrogram Qing and Ming style furniture. Results shows: 1) Construction of technique dendrogram demonstrates
technique and process of tables in the style of Qing Dynasty; 2) The various parts members of Qing-style cabinet were
shows in sculpture techniques; 3) Qing style cabinet furniture patterns varied more than Ming-style, and the storage
space will change with the size of the structure items; 4) The form structure of Qing-style cabinet were more larger than
Ming-style cabinet furniture.

[ Keywords ] Qing-style Cabinet furniture, Style, Quantification analysis, Furniture members.
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Table 1 The sample statistics of cabinets
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Table 2 The parts and appellation of the cabinets
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Table 3 The descriptive statistical analysis of cabinets
s e Dbl i [E] 4 i SoksHE KSR &5
. A -
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Za
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Fig. 1 Dendrogram of form analysis for Qing-style cabinets.
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[ %] AWFFERRFI =B RS 4 (High density polyethylene, HDPE) ~ [l % RE 5K Z0% (Recycled high
density polyethylene, rHDPE ) - {25 EEER Z4% (Low density polyethylene, LDPE ) ~ 225%% (Polypropylene, PP) k¢
R LM (Polystyrene, PS) 5 FlAN[E AEIEELES Bl | LS R ACR. Fr B A M BB ¥ &8 (Wood-plastic composites,
WPC) Z4b » i FLig I 5 FEFE G 48 5B S St itk < 7R E 2 R - HERER » RO g
DR R U T AR S B 2 T e IRF S 8 i ¢ » Horh HDPE ~ rtHDPE Rt PP Firfilfifi 2 RIS S B R
ZPUENRE R U M R R B SR 5 fE¥Y - LDPE K PS Fridfig BRI - 55— 77101 » H{E 7 SERGRT ML
PR IR - DA PP Tl WPC » HRTAISREEHS BN INZ RS RK » FIA HDPE ~ rtHDPE J LDPE
Fridfri.z WPC » HeEESEM LR R R BISE B2 PR IS - b » b HDPE Eil rtHDPE Fiifdfifiz WPC » i
FHEAMINZ 5T R s o SURECE SR R R LM E B A HEF IR A BB b 2 Ve -

(BRSER ] AMBBHEH ~ BWBILE « FINRRE - SRR « Pris -

Effects of Plastic Matrix on Outdoor Weathering Properties
of Wood-plastic Composites

Chia-Huang Lee’ Tung-Lin Wu'! Ke-Chang Hung* Jyh-Horng Wu?

[ Abstract ] The purpose of this work is to compare the mechanical behavior and weathering properties of different types
of wood-plastic composites (WPC), including virgin high density polyethylene (HDPE), recycled high density
polyethylene (rHDPE), virgin low density polyethylene (LDPE), virgin polypropylene (PP) and virgin polystyrene (PS)
based WPCs, during 48 weeks of outdoor weathering. Results revealed that the modulus of rupture (MOR) and modulus
of elasticity (MOE) of all WPCs decreased with increasing exposure time. Of these, the HDPE, rHDPE and PP based
composites showed the higher MOR and MOE retention ratios after 48 weeks of outdoor weathering, while the LDPE
and PS based WPCs had the lower values. On the other hand, Fourier transform infrared (FTIR) spectra demonstrated
that the PP based WPC exhibited the highest carbonyl index difference (CID) value during outdoor weathering, while the
value of HDPE, rHDPE and LDPE based WPCs was increased at first and then decreased gradually. Furthermore, as
compared to the virgin HDPE composite, the rHDPE one exhibited the similar flexural and weathering properties.
Accordingly, the recycled plastic has the potential to be used in the manufacture of WPCs.

[ Keywords ] Wood-plastic composite, Plastic matrix, Outdoor weathering, Strength retention ratio, Carbonyl index.
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MOR retention ratio (%) = (MOR,/MOR,) x 100
MOE retention ratio (%) = (MOE,/MOE,) x 100
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#* 1 AFREBEE WPC fEF SN fRaER% < MOR Jz MOE fR#

Table 1 The MOR and MOE retention ratios of various WPCs after outdoor weathering for different time

MOR retention ratio (%)

MOE retention ratio (%)

MOR . . . MOE . . .
WPC at different weathering time (week) at different weathering time (week)
(MPa) (GPa)
8 16 24 48 8 16 24 48
HDPE 21.0+19% 90+7°? 88+ 3°? 89+ 432 89+4° 72£5%  17+01” 73x4° 75+82 77+42 70£4%®  59+6°
rHDPE 203+09B% 87+3° 85+ 6° 84+ 4° 75+3®  72+3° 17+02" 74+6? 74+62 74+£22 74+£22 61+4°
LDPE 85+07¢ 87+5°? 89+7% 85+7% 81+92 63+7° 11+018% 77%4° 72+52 68+52 68+72 39+2°
PP 254+14" 86+9% 87+90%®  90+2? 77+9®  69+5°  20+02” 77+14® 77+12%® g82%1°% 70£8%®  50+4°
PS 200+328 90+42 94+12 80+ 10 66+22% 53+10° 20+02” 86+7? 84+1° 72+8% 57+13% 44+8°

Values are the mean *
respectively.

SD (n = 5). Different capital and lowercase letters indicate significant differences (P < 0.05) within a column and a row,
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S5t ANFREBRE & WPC #%

JF 4t e B B MOR K¢ MOE R
N 1 FR o RRPRIDUGA

WPC Z MOR {5 3R EI IR e R i I 5

JINTRREAES - #8 48 B iEgT% - 75 WPC
& MOR GHEECRBA A 2/ NI Ry
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1 NEPEBEE WPC 4 336 K)=4Mit et Bl A (2 o b S fe i
Fig. 1 Changes in color parameters of various WPCs (h = 7) and rainfall during outdoor weathering for 336
days. (a): AL*, (b): Aa*, (c): Ab*, (d): AE*, (e): rainfall.
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HDPE( 72% )~ rHDPE( 72% )~ PP( 69% )~
LDPE (63%) J PS (53%) - JHfi g
7~ AN BR S & R WPC 53R
25~50% ; Hrr » DL PS S5 2
K o MRS SREL WPC FKifs L (
2) FEL - [EIERE L PS B & et
B H R WPC 1K - [Ti7E MOE %
I5H  HRPIRAT IR - RNEIERE
FE R 32 WPC » H MOE £ ¥RE
MOR E G HHINNTETE » B8 i fseier
MR - 8 48 gL - DA
HDPE  rHDPE J PP SUff & B IS

(a) Before weathering

fREE - H MOE fREFE 60% - ifi
FFf LDPE J% PS %4> WPC » H MOE
CREHFAIK (5531 39 Je 44% - —figk

B RPYNuHERERRF - WPC BRAZE]
FANEIR ~ B R R R B A %
bz 4h » SRESEHARIAA ek ~ BZRR R
BBZE I N BiGRE, WPC MR RER
ZHIA] T (Li, 2000) - il LDPE J PS
Fr#ii 2 WPC » (K H A8 = R K IR
(Leeetal., 2010) » HXmAZIER Rt
57 RRER » ORI S 2 BIB{KE MOR
J¢ MOE {RE -

(b) After 48 weeks weathering
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2 RNEBBEE WPC )= Shiit fiABgnl % R i < BB
Fig. 2 SEM micrographs of various WPCs before (a) and after (b) outdoor weathering for 48 weeks.

(IV) WBELEE WPC & EohitkalBak 2

B REH L%

3 Ry S B ELE 2 WPC A =4k
48 it et EEE 2 ATR-FTIR SEEE -
FHE Sy DAZEE » WPC A 1600 Kz 1510
om™t 2R ER ERIIESRE - P
it fpeF FET R i R - ELAESE 4 i
B R HE BRI 2% - 54 » AERR
BHERFHSFEHEER E C-O stretching 1Y 1240
om™ IR IACIEE - SELTAEE R R i 1
IO 5 A » 1640 cm™ 2 2483
(Vinyl group ) BRISCIEE A TR i # T HIA |
THZIEIE - BEER G - 2% WPC B 5L
B it feEREsE - i Norrish 11 BB
FEREHIE R LA EE TR - Eh » 1A 1735
om™ FEHERG L & RO - ST AR B
PR R R R AL (1714 cm™) » HEIRER
7~ WPC tesad ki E R AR - FH RS
A1 - WPC AN e e - #E G5 )E
HpAtREAE S - ISR B A

8b - 556 HlEl 3 R B -
G Rl FH AR — T E B B i B 2
WPC - Jriifitstki] (848 E) - &
9 5 TR o VR SCEE 27 225 T i PR 18
MATHEEES EFZRK R WPC th
AR IR AP 2 5 Nt e 5 s
FEISZ BRI KR E TR -

Y — 5T - Fabiyi % A (2008) [
WFses S HEH - FIIF HDPE EiLAM e
fitiz WPC &1t i3l Bt - SBELp R my
43 By VY RH BUFE > FL 43 i) Ry e gl 2
(1700-1685 cm™) ~ gL (1725-1715
em™) ~ Fgk (1745-1730 cm™) B y-A
e (1800-1765 cm™) - jfij Ndiaye %
A (2008) HIWFSEIREEEL - PP 8lfiz
WPC &k it foei Btk » HRmREL T
AL 1713 ~ 1735 Kz 1780 cm™ 2k
IEFITHELIR » Horh DU E( 1713 cm™)
IR R - A PS HIBREAL
1R RRZ S ARSI > HIIW] 45 By
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(a) HDPE based WPC (b) rHDPE based WPC

_AJ w
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1735 16001510)
‘/\J 0 weeks f
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(c) LDPE based WPC (d) PP based WPC

w
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1711 4 21640
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(e) PS based WPC

J\M,Jf/\/j\
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1714 1640
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1735 15‘1“1510
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. .

4000 3000 2000 1800 1600 1400 1200 1000 800 600
Wavenumber (cm1)

3 NRIBABEE WPC 48 3H PN i Bg% & ATR-FTIR Jtak
Fig. 3 ATR-FTIR spectra of various WPCs after outdoor weathering for 48 weeks.

1775 ~ 1740 ~ 1720 ~ 1690 K, 1670 cm™ WPC FKmifILig s b n] DA » Fll
(Lucki and Ranby, 1979) « HIIb ] 4 » 3B FH HDPE J; LDPE fiflfii 2 WPC » $rit

i FTIR 3 #1 ] DA WPC it i3 fREEM LR 2B ETHR TR B
‘R E s ]MEZ > &l Hoor RIEHeEABEER 14 K55 7 RIFE 2]
B HESE L WBOGERZE T - QIR A5 Beisy > L PRI € R P 5 i e -
WPC KfgVIE < A LB - mHiE 4 Hi§ 112 R Z oAbtk - bt
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R 28 KEFHERIR S - KR HEH
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JEERR FAe R F A Pl SR B R /K R D FH

40
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CID (%)

B o 145

FISVHEFTEL - FHEH - DA PS B Hk
FLFR B N R A B0 (L B - i
Bt EEREEE 112 KIF - ORI A
BORPREER BT - HAESBRES 224 K
B BILFRECER R © fRE Ll
Bt R ] DA - WHIB R E 2 8 WPC
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R FEBEB R E EA A E 2 508
RBAL > /R BEE R AT RE 2 2R
WZ— -
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0 45 90 135
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4 NEEEBELE WPC Ji» 48 3 = ohit i bt i rh i ie fia 8 2 84k
Fig. 4 Carbonyl index difference (CID) of various WPCs during 48 weeks of outdoor weathering.
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FEUER] - BRI ] B SRR e R R 52 W)
MIREZ Jik - BRI » IR WPC (Zifit et @A
F - SEEEHIER PAMNZ BERTE - R - et
Bk WPC HHE EHEIMERE L — Tk
TR AR EIB R S < WPC HF SN f
PRI - AWFELL 5 FREIB R o S i1

Gt HAIFH SN et 5 GG WPC Zii
fetk: - BRG] - A BB SRS S it
fotikBaik - B PS BfiiE i 2B Lsh - HER
AR BB E S 2 BIKRE G - ERPUERIE ST
Ifi > LA HDPE ~ rHDPE J PP Firfii < AH B
HEMBAREZEERER 5 B > LDPE
ke PS Pl gzE - ok - I WPC rhisdg
TR IR EE P 5 4 M e e 0 P 52 BT R 7k
WOE(ER - E8 WPC R FS it i Btk - 1640
oM™ & ZUA SE RIS 1 R 1% e 18 0 T 528
K © S5 > i WPC R i 582 51k
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BRI U S RS ERELIEIRRTE PF RHEREAL

i o 1 s e 2,3 . -1 S o e L
;&Tlﬁ A -%E-“’ Fe £ P = R ]

(L ] AWEFEHIAZ AR DA Rotaf ) - Tl Ry LRI T LRR S LA B R WA E BRI 2
Hali#(Polyvinyl alcohol; PVAELERRT T » DRI SR B EIEBOP B LRI R IR (Phenol -formaldehyde resin; PF)
SRR 5 FHAABEAS RIS - B LI nIAE S BB PRI RE th — P BRI R e RIS L PR R iEAERT -
SRHB NIRRT A A INE I3 B 32 2 e B B N AT s 8 SR 0 T R e B - HRIERhL 2 hL
RO HERIRLRS - 20 FEBORHHRASIBEE T - 1Mk PVA IR ]I BB RRLE < RERERL - TGA B4
SR H AR AR ERIAE 170°C - BRIRHC BRI HIAE 400-570°C - fIAAE 800°C ZHE AL 58.2-60.4% -

(BRHEERA ] M2 ~ WRALAHS ~ iRt ~ [RERI RN, - RV aEk -

Cured Spherical PF Resin Beads Prepared from
Phenol-liquefied Cryptomeria japonica with
Suspension Polymerization

Han-Min Hsieh! Wen-Jau Lee*® Chao-Yun Yu' Kuo-Chun Chang*

[ Abstract] In this study, wood of Cryptomeria japonica was liquefied in phenol with sulfuric acid as a catalyst. The
cured spherical phenol-formaldehyde (PF) resin beads were prepared from phenol-liquefied C. japonica and formalin in
the presence of a stabilizer, polyvinyl alcohol (PVA), with a suspension polymerization. The results show that spherical
cured PF resin beads could be prepared by reacting phenol-liquefied C. japonica and formaldehyde with a two-step
suspension polymerization under weak alkaline condition. However, the diameter and dimensional distribution of resin
beads were influenced by the kind and the dosage of stabilizer. Using the PVA stabilizer with a lower molecular weight
had a broad dimensional distribution of the resin beads but it had a more uniform diameter for that with larger molecular
weight PVA. In the meantime, decreasing the dosage of PVA could lead the resin beads to form a larger diameter. TGA
shows that the thermo-degradation of resin beads occurred at 170°C and had more obvious weight loss at temperature
between 400°C and 570°C. The char yield at 800°C was between 58.2% and 60.4%.

[ Keywords ] Cryptomeria japonica, Liquefied wood, Phenol-formaldehyde resin, Spherical resin beads, Suspension
polymerization.
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I ~/iE

iR AE (Phenol-formaldehyde resin; PF)ky
B TR B o ST RAEG - T & i L
AR ANFEIMEE PR EIIE - SRR TEEREE T ERH
FRE I BEH FL(FIPY/INIA 1 2 B et vl S0
EWIEE Novolak %Y PF #5115 - HAEAY PF iR 2 IE
PR RSBIA B » TAE FIP B LRI 1 it
B TR SR L Resol Y PR fSIHE » [
AU PR RSHIENG TR &R pH EE < ANENTTE
SR P A » B SR R KA
BEE » g iR &R AsiE - Bkt
PF S5 ELOMI ACTE ~ BB ~ it ~ i EERE
PEETHS RIS (5 BB - TR SR LR R
A AT 15 =R &% FL Rk 4R (Lausevic and
Marinkovic, 1986; Roman-Martinez et al., 1996;
Ko et al., 2001; Lenghaus et al., 2001; Lin et al.,
2005) -

SR 1% 52 & (Suspension  polymerization) \ Ji&
FRIEAREEBIE < R E S HE - fERRA M Resol
A PR iR R R B R TP G R 2| -
RIS 8z 18t 7 7 P R T B BERR - Sifi s
2GR LA i k. PF #8#5 (Singh and
Lal, 2006; Singh et al., 2009) » f&n{LEEHH{Z T E
i A5 I U 8 o2 B BRI R AR T f0Rs e ok o R ot
£ (Yenisoy-Karakas et al., 2004) 5 fi{ g~
AL (Chang et al., 1999; Endo et al., 2000) -

35 [ 8 o A B A AR A A A b i B i 4
FSCHRRE AT A A5 P R L A8 > iR LA AT
B HE T EFT 7Y PR RS » Alma et al.
(1996)$5H i {b. A4 (Phenolated wood)iE & 7S H
BE VUL 1% m] o bh BB BRI B 5 Lee et al.
(2008; 2009) HIj#5 Hi B #& AL A4 B i B #4 (37%
KIS IR)IE G - #EHH H 3 B ER]
JERL Novolak %Y PF £l » HFr B EZ AR H
RIFR RS e MBS M E 5 e BR R
T A LA I T Bl B oK S HE S Resol 2
PF fiffii5(Santana et al., 1995) - JtbAsffiE A fHORy S B
Bk Fr i85 I (Lee and Liu, 2003; Alma and
Basturk, 2006; Hassan et al., 2009) ; [HZEFEZ A
(2007)Hilfi5 e Ssks P BR B T B b 5= 7 vl Bl

AR S HE B Resol TUERIATE PR s 5 AHF
Fe NGRS i A LA B F MR RE R S
EREUEEBRIE AL PR SRR Z P -

I~ MRtk

() BEEbret

1. REM¥E : # £ (Cryptomeria japonica D.
Don ; Japanese cedar) °

2. fLB2EE ., ¢ Wi (Phenol; CeHsOH) ~ Fifi i
(Sulfuric acid; H,SO,) ~ igEHE#(Formalin; 37%
HCHO(q) ~ % % 1k §#% (Sodium hydroxide;
NaOH) ~ = ZJi%&(Triethylamine; (C;Hs)sN) ~ /5
B Z Py fZ (Hexamethylenetetramine;
(CH.)6Na4) ~ PN (Acetone; (CH5),CO) ~ B 24
fiZ(Polyvinyl alcohol; PVA; E4LJE 98.0~98.8
mol% ; BF-17 B&E 1700 ; BF-26 B&5%E
2600) -

() ek

1 WA ZIRALEEEE © RIS oy » X
R @ 20 mesh & Ry LHERE L 1032
CHZIEFIK 5 WALREHRE AR Fs i - DA
Hi 5% H,SO, Fufte{bA » BB ARp)H &
Fe 311+ S A 130°CHnER 60 min  ALIRAEY)
HE R G - DRSO & - fiS
asE -~ HHie s (@CEEF » 2006) -

2. WAL A EIBIERTE PR SRR S
DAWRALHIRS Bl 5ok} » ik Ok -
A ARALAR M 2 B & 5 Ry ik e H i
(FIP)EE Iz et e B » SR LUK RiRiT:
> PVA B ZEE R » = ZIEsiE S bk i
ABA] » FSHEDUI R 2GR LA 5 SRR
TRERBHE - B ARG 1 PR R
PIEA 500 mL YIRS ERR - LRSS
FEB% (Eyela NI-10008)BL & 8% 5rEE 1 EE =
TELE 300 rpm HEGH NETTHAE © BB —REEX
FEIRFSEIE PVA Bk (300 mL)IES » A mENsE
SEREWIR - BERIMAGHRE RIS - It
DI= s a A sman®e pH RasEfd - i
TR YR TN 80 2 0 ek 2 1% DA 43 ¥ s = B R it
FEPAZ WG A S HEH e T TR & S HE
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7 1 WAL R BB IR PF BB Z SRk fseft:
Table 1 Synthesis conditions of liquefied Japanese cedar-based spherical PF resin beads
H—FEE (G RE) O PEEE (BELSE)
R PVA KK KIE M
tE F/P R 153 F/P W R RS
8k (EHLEL) (%) pH (min) #=EHH) (C) (h) A
W-1 0.8/1 BF-17 4 1.0 30 - - - B—FEEEAL
W-2 0.6/1 BF-17 4 1.0 30 B—FEEEAL
W-3 0.4/1 BF-17 6 1.0 30 BRI
W-4 1.0/1 BF-17 4 10.0 30 2.0/1 90 3 P REEBIL
W-5 1.0/1 BF-17 6 10.0 30 4.3/1 90 3 B REEBIL
W-6 1.0/1 BF-17 6 7~8 60 2.0/1 90 3 (SNSRI P A
VERF
W-7 1.0/1 BF-17 6 7~8 30 4.3/1 90 3 BIETERI PSR
VeI
W-8 1.01 BF-17 6 7~8 60 2.5/1 100 3 TRk
W-9 1.01 BF-26 6 7~8 60 2.5/1 100 3 TRk
W-10 1.01 BF-26 4 7~8 60 2.5/1 100 il A

bR R A T

BETZ AN FF LY R SR RE R LA - Sl
VRIS T FEINEA 3 hr 317208 P ik
JE < KESHEYISAN ~ #FE - PG EERI G
LA 200 mesh i3 » #1554 17 e o 1St
RLLAZAERZK FE 5kt » AREDAPSERIATE » A
60°CHEFEMALEERNEA » FFLA 100°CHZs 1
K o

. Bk PR KNSRI 2R A ¢ iFPTEE
BRIz EiE L 14 mesh (1410 um) ~ 20 mesh
(840 um) ~ 40 mesh (420 um) sz 60 mesh (250
um)Z B e TR o WA R H FLSORL
TAHEEEE SR - FERBAHEE LR
rhBEREEE I 20 FER - DA 60 £S5 tHEMMEE
(Motic DM143)&#IHFKAR » HHRHTH
FESRIRI | A7 (O M= VI3 - W= N B o I VA
(Dw=Z(DixWi)/100; Di Jx Wi 535 E
LIRSS S B R T 702K -

. [BIBRIE PF feilERER < BUREHIH « R &R
WEE - iIREE (Hitachi; TM-1000 /LI A E]

BRI AR Al U -

BBk PF RSIERRLZ B HT © SRS
Perkin-Elmer Pyris 1 Z\EE/3H74% - BURIE
40-60 mesh Z [EIEKIEAHERT 5 mg it TGA 43
W BT - WEARERE AR
LRTE 20 mL/min » F}ESEE 10 °C/min »
HIE B HEE 50~800°C » fi skl mfEh
B 5 K il BR (TG) S F 35 B 20 56 i
(DTG) -

I ~ AR

(M

Wiz w bz tE

ANWFFERAIAZ AN DA B 5] » H,S0,
FsfiAb > £8 130°C mEh 60 min SEEFTEAL
B > AR LAY AR SRR R 1.6%
i/ 56000 cps » fHHES) 57.8% » a2
DI S R S Al & i 33.7% il
firy & & 38.6% ©
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(1) FrwR ALt fy B e B F R I FESGE [RERTE

PF fialllg . Z & hifoeft:

— i g B PR L R R S B ]
BRI PF RS HRRRL 5 PR — R B A ki - B9t
I BT TR G I E » BB ROKRANE
ZSrBaRiiES T - BERIAKREAK R L
TE B (PRAEIE )T T B S E R T niAs i
FERL » ERIR P AN B DY R 2ER
AR E RN -

SRAS W2 Pl BR ) & B AL IR R 2
& BEN R IR B AR ST
TR A ERY - 7N RER TR R o 24 I8
LIRS SRR L 5 IRIASHE
FoRF ARSI Ry R B - JRRIHN
Ry ZERZ PVA TR ER T IEEEHE
LA Bl B MR & 1758 — PR B &
M - IEbvk A SRS EVIRG L - SRAETH
FAREa BB eI g - MK FP
SH IR R Rt B LR R # L
(W-1 > W-2 ~ W-3) » HERIE SR AT HE R e
ALK B SRERAE . pH (EE{E - FEIE
e PR BRI T Hof & [ HE SRS TR - Bfl
H o3 SREVIRI DR vy 3 T A B LB
G o W-4 Jx W-5 HIRFI IR pH SR
10.0 FETTICHE - BLIR(ER —FEETHER S
[ HERF R] TRk o3 BfEAH < ST R IR 1 - 2R
USSR DU RGEE T 50 — RSB L WAL S
R - RS R T RERSIE B s gt - #E
e R R RS N B AR -
e S F B L IR A 20— RSB S I 2 %
SR LI P4 Tl A ABAC L

A ERR pH  F3 R 7~8 HIRTIEFI5E
JRE RIS FE T EHEER P PR iR R » Hor
W-6 Jz W-7 FE55 - REEIS (LIS ERF SR &
[ HETREE T, 90°C » #& W-6 Fir S iR A
PP GERF DR A A R B & - W-T I
WV FIP MEEE i 4.3/1 - HAsls
SEORLAE PY I 9K R e S % 2R e i B &2 - i
W-8 ~ W-9 Kz W-100 jRHE{LRE B < S
JERREZE 100°C - RIS BR IR e o ELpi
At Zit RERMEZ HEST » BN R I HE

(1)

(V)

T8 m o H A 47 7 Rl ZRAE R R i
P REAERL 2 B L i 5
[EIERTE PF e bR 5 A

TR RO R ERH T - REYFEH
ZER Z SRS (Interfacial tension),Z %X
JES T RRIEIRARRL 1 » WK ST
B 4E S S (Polycondensation) » ELfsH 755
TR % (Nuclei) » SfEZRAE R T < K% i
2 (Nucleation) it Kb+ R~ - Hiafs
B YISER e BRI ~ TN - 3
P IR BT I OB 7 2R e R
~}434n(Singh and Lal 2006; Singh et al.,
2009) ; 5 2 FyRiuik =fEEEE PF #ill52
KA A - Hor W-8 DL BF-17 By Z2E il
Hpr S-SR ERL 2 R s At E Rk - H
A W5 FL B /N R~ 18 i B RE (<250
um) » FERTRERELE PVA (2 53RN » 5
AR ST » NG RN S AL L 5 1T
W-9 Jz W-10 BA7r IR Z BF-26 FyZ8 €
I R 2 RARBOK » BRI 57
A E R 5 WifH PVA IS - I
& 6% His ek Z B8 LA 840-420
um By o AR 51.2% - HIRKR
1410-840 pm ; [sNE 4%EHIEEZ K
B IERERL - HAORR R 1410 pum #
1 50.1% - G 40.6% k& 1410-840 um
5 A RB R E BRI I SRR Al {5
AR Z B TERRL » LT A O RE A
HhE AR L E Y - FLETHISIE 7
T R FFHEREE TR » A [F] IR R 2 4
mit% B+ MR A% L R i - 3% 3
R A 2 FLAS Bt Z At HE SRR S PR AR
Je i IR RERL Z SRR » Horp W-10
R HERERL B ERARIOK » ]3E 1386.5
um » A BF-17 Ry 22 el iz W-8 Hijig /)N »
HAEIRIAK 664.9 pm o
[EIERTE PF e R & MELE

1 Finfs PR RSRESERL < S MBI » Hok
B2 R H R B R HR R RN 2 B EERGIR (A
i) - i EE R R R S s R AR 2
et 2 KHfiE(B [E) -
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2 2 REEREAIRBRIE PF BIERAR < BRI
Table 2 Weight percentage distributions of spherical PF resin beads prepared from various synthesis
conditions

PVA HEHTE (%)
s e >1410  1410-840  840-420  420-250 < 250
o M (%) pm pm pm pm pm
W-8  BF-17 6 18.6 13.0 15.8 12.7 39.9
W-9  BF-26 6 1.1 38.9 51.2 6.5 2.3
W-10  BF-26 4 50.1 40.6 7.2 1.1 1.0

2 3 AFEG R R BIE R TR

Table 3 Average diameters of spherical PF resin beads prepared from various synthesis conditions

PVA AR (um) TSy
g I VAL

Rye FBE (%) >1410 1410-840 840-420 420-250 < 250 (um)
W-8 BF-17 6  1729+218 1163118 59898 313+54  145t56  664.9
W-9 BF26 6 1495+63 1179+106 641+99  353+48  225:25  831.4
W-10 BF-26 4 16424259 1270+129 580+117 349+51  204+31  1386.5

TM-1000 2009/02/13 L x300 300 um

1 [EERE PR RliERERLZ S MBI 5 A @ SCERRERAEHOKIE (x60) ;5 B : FE T BAMSIIOK E
(x300)

Fig. 1 Appearance of spherical PF resin beads, A: optical microscopy (x60); B: electron
microscopy (x300).
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(V) [EEE PF liERRLZ TCGA Bt

2 F[EIRE PR RIERRLZ TGA K
DTG [ > B TGA (A [&]) B —HiRdfinf
PRt PR iR RRAA FHILZ AR
o BN H BRI BRI TRy - A2
AER) 1T0°CHRYBHAG HIREE — R &
855 B DTG (B [i&]) HURIEMER . BVR R
THIRE - HERIER S A BRI < 24
A R INT =R L BB EAYNG i
B ~ niFELETRE - SRR
e~ 7K~ By > LR E TS R R EK
T ANENEEER) 400°C & E R H RN
B - HEREEER R b OH FErTRESEEAH

0.0

eI E - Bl AR A M6 &
SRETIRR 7K - 10 ae FR SR AT GE L ik A
HE R EM R SR, » ks 7 &SRl AT
i — 2B FH BEE R RR D — SAkhik Be
RN ) BAY ST0°CIR HE BRI
R+ RSB 2 R R AR I E A i
ST & Rk 2 B 238 2 (Trick and Saliba,
1995; Lenghaus et al., 2001) - 3 4 Bk =f&
PF BRI TGA Bt LHHRIZE > H
R RN CEHEBRAE
6.9-9.2% - 5 " REE AR < HEIRRAT
22.3-25.8% » ZEAE 800°C & f& ik B 1E
58.2-60.4% -

100 . A = B
> ; = s -3
N = _ i ~ P ,’
_90 - I 3 S 05 \ /
Q ~— \ I
ot £ 10 At y
= 807 : o W s
(=2 ; g ! ;l y 1
‘D 70 o N > 15 4 R/
= A 2
—w-8 i -] & | ! —w-8
60 1 _uo - g 20 —ws
- W-10 I o ---W-10
50 T T T T T T T D '25 T T T T T T T
50 150 250 350 450 550 650 750 50 150 250 350 450 550 650 750

Temperature (C)

Temperature (°C)

2 [EIEKIE PF TR Z TGA [E ; A: TGA ; B: DTG

Fig. 2 TGA curves of spherical PF resin beads; A: TGA; B: DTG.

4 [EBIE PF BHIERRLZ TGA B2l

Table 4 TGA thermo-analysis parameters of spherical PF resin beads

B—PEEE 5 PEEE BBRER
PVA Weight Weight Weight FEjRR
Filg whneE Onset  loss Onset Peak  loss Onset loss  (800°C)
98 (%) (C) %) (C) () (%) (C) (%) (%)
W-8 BF-17 6 187 1.7 415 440 22.5 565 111 58.2
W-9' BF-26 6 170 6.9 380 417 25.8 575 6.9 60.4
(476) (498)
W-10 BF-26 4 166 9.2 427 457 22.3 578 9.6 58.7

bR TR B NS i R R ORI - () PR IR -
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Evaluation on the Anti-termites Activity of
Callitris glauca Wood Floor

Tsang-Chyi Shiah® Chien-Tsong Lin ** Chong-Ruei Huang® Yong-Bin Chen *

[ Abstract] Because the special texture and strong fragrant flavor of Australian cypress (Callitris glauca), it becoming
one of the commonly used home decoration materials in Taiwan. In this study, the essential oil of C. glauca were
prepared by using water distillation, simultaneously carries on the anti-termite experiment, appraised various volatile oil
opposite party termite lethal or the death anniversary evades the efficiency. According to the results obtained in the
bioassay, Australian cypress wood essential oil opposite party termite lethal effect is remarkable. The mortality was
97.3% at a concentration of 0.75 mg/mL (2.59 mg/g) essential oil from woods within one day. The extracted essential oil
was analyzed by GC/MS. Citronellic acid, one of the oxygenated mono-terpene, was identified to be the main
termiticidal component. Based on the results of this study, Australian cypress might provide to choice for the home
decoration materials at anti-termite. The essential oils provide a great potential for developing an environmental-friendly
chemicals to prevent termites.

[ Keywords] Callitris glauca, Essential oil, Termites, Citronellic acid.
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Fig. 1 Bioassay test for anti-termite activities
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Fig. 2 Effects of essential oil extracted from wood floor of Callitris glauca on the mortality of Coptotermes
formosanus
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Fig. 3 Anti-termitic activity of essential oil extracted from wood floor of Callitris glauca ( treated with
various concentrations of essential oil for one day )
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Fig. 4 Gas chromatography of essential oil extracted from wood floor of Callitris glauca
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Table 1 Composition of essential oil from wood floor materials of Callitris glauca

No. Compounds RT (min)®  Relative contents (%)  KI° Identification®
1 (-)-isopulegol 17.76 0.26 1158 MS, KI, ST
2 citronellic acid 24.25 42.20 1303 MS, KI, ST
3 a-guaiene 27.70 1.52 1439 MS, KI, ST
4 v-selinene 28.86 0.93 1455 MS, KI

5 B-selinene 29.22 291 1490 MS, KI, ST
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6 trans-B-guaiene 29.80 1.22 1503 MS, Kl

7 guaiol 32.53 10.90 1601 MS, Kl

8 y-eudesmol 3351 3.54 1637 MS, KI, ST
9 B-eudesmol 34.06 6.28 1651 MS, KI, ST
10 a-eudesmol 34.14 411 1654 MS, KI, ST
11 bulnesol 34.51 4.86 1672 MS, Kl
12 callitrin 38.09 5.01 1823 MS, Kl
13 callitrisin 38.74 3.25 1863 MS, KI
14 dihydrocolumellarin 39.24 6.83 1831 MS, Kl
15 columellarin 39.83 4.77 1871 MS, KI
16 dihydrocallitrisin 40.02 1.43 1918 MS, Kl

Identified components (%) 100

® Retention time.
b Kovats index on a DB-5MS column in reference to n-alkanes.
“MS, NIST and Wiley libraries and the literature ;

(1

BINAAAM TG RS o 53 H
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glaucophylla).Cat4 T 73 B H (& £ > i 2

KI, Kovats index ;

ST, authentic standard compounds.
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mg/g)iy - RIEEERH LA R 2 BORRCR -
e AR (86 ) » #E£0.50 mg/mL (1.72
mo/Q)iF » — K& Z HFLRENE#E100% »
HERT AN A E R BB R ARE 2
Bk 43 Escitronellic acid



2011 ££ 9 WUMAIAHit b < T SRS RN 163

CH,y
|00 A LH
CO0oH
q |
e CHy CHy
] 33 Citronellic acid
?3
C10H1802 (170)
170
39 |43 o 67 82 132
ot 73 I a s
8
S O P W
30 40 30 40 70 80 0 100 1o 120 130 1 40 130 160 170 180
Scan 3406 (24.046 min)
oo B )
EE
110
50
55
‘ 2z 152 170
. 127
a |‘I | ||63. |Il75|| L2811 ||1|[|)-1 .|||||11|9. | 117 145 | 1se L 17s
[y FITRET = om0 oo 100 110 1200 1% 140 150 {30 1o j

5 Citronellic acid plsr < EAEE (A @ BEEES, ~ B @ SN TR

Fig. 5 Mass spectrum of citronellic acid ( A: Standard, B: Australian cypress wood floor extracts )

100
a0 L B ¢ 0.5 mg/mL

g

2 60

<

€

S 40 f
20 g
O 1 1 1 1

IR i?f’;ﬂ'ﬂﬂﬁ]‘ﬂr"ni’ WPAIA KEIET  citronellic acid

&6 BIMAIAS S AR B Citronellic acidZ: )i e 2 BIFEH (0.5 mg/mLpEHE —K)
Fig. 6 Effects of essential oil extracted from wood floor of Callitris glauca and citronellic acid on the
mortality of C. formosanus in an activity test (treated with 0.5 mg/mL for one day)
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Analysis of Edible Oils Using Portable
Gas Chromatography

Hwa Wen Yin* Sheng You Lu? Cheng-Fong Chen®*

[ Abstract] Traditionally, the types and qualities of vegetable oils are judged by sensory evaluation based on their
specific color and aroma. When dealing with adulterated vegetable oils, however, the method often produces uncertain
results. At present, instrumental determination often entails a conventional heated esterification pretreatment, followed
by an analysis which is time-consuming and has low yield. To ameliorate the problems, we applied a portable gas
chromatography (GC) to directly analyze commercial camellia seed oils and other vegetable oils without the
pretreatment. The experimental results showed that every vegetable oil has a unique fingerprint, which can be used to
identify the oil constituents according to the retention time of its volatile components. If an oil sample was adulterated,
then from its overlapped fingerprints, the constituent oils could be identified based on the chromatograph of the hybrid
fingerprint patterns. Also, if optimal consumption time of a vegetable oil has expired by comparing the fingerprint with a
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standard graph. This study was the first report of applying a portable GC in situ, to compare with the traditional
esterification analysis, and the application has been proven to be simple, rapid and convenient for detecting camellia

seed oil, vegetable oils and other edible oils.

[ Keywords ] Camellia seed oil, Olive oil, Edible oil, Adulteration, Portable gas chromatography.
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Effect of Felling Season on the Anti-pest Property of
Phyllostachys pubescens and Bambusa stenostachya

Feng-Jyi Chang® Hsin-Fu Huang® Ming-Horng Duh?®

[ Abstract ] The objectives of this study were to investigate the effect of felling season, age and position on the chemical
compositions of Moso bamboo and Thorny bamboo, in order to explore the relationship between the chemical
compositions and pest damage, with the hope to improve the bamboo anti-pest ability, in order to improve the service
life of bamboo products. The experimental results are summarized as follows: The extractives and starch content of
Moso bamboo and Thorny bamboo showed seasonal variations, starch content of higher age bamboo are higher than
those of bamboo with lower age. The pest test showed that Moso bamboo felled from Oct. to Mar., Thorny bamboo
felled from Feb. to Apr. and from Jul. to Aug. were susceptible to powderpost beetle. It seemed that the pest damages
were directly related with the extractives and starch contents of bamboos, high starch content will lead to the bamboo
susceptible to pests especially. To control the pest injury, it is important to fell bamboo in the right seasons.

[ Keywords] Phyllostachys pubescens, Bambusa stenostachya, Starch content, Powderpost beetle.
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Table 1 The extractives contents of Moso bamboo

(3- year old) felled in different seasons.

R filii#1(%)

A vk 1%&E&dLin B
1 8.03 28.4 7.11
2 8.10 28.4 7.02
3 7.95 28.2 6.73
4 7.63 27.8 6.96
5 7.39 27.8 6.51
6 5.75 255 5.19
7 7.53 27.8 6.91
8 7.23 27.1 6.87
9 6.86 26.7 6.36
10 803 285 7.63
1 7.90 285 7.76
12 785 28.2 7.42

x 2 Rl EANF A R e
K - iR - SRR EZREL 6
R Fsferes (26.4% ) 5 s@ mI ReBa% H i
Ve s - fEHIEHIATE AR - K
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B .
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Table 2 The chemical compositions of Moso

bamboo (3- year old) felled in different
Seasons.

etk AKEER =R B pHE

Hbr (%) (*0) (*0)
1 24.37 64.30 2288 5.8
2 24.23 64.52 2192 518
3 24.85 64.45 21.72 533
4 24.50 64.12 2245 534
5 25.75 68.19 2049  4.90
6 26.42 66.10 2142 523
7 25.65 66.33 2082 538
8 24.75 63.91 2279 526
9 24.78 67.79 2013 521
10 2503 65.26 2157 553
11 2543 65.63 2232 513
12 26.08 64.41 2142 529
(1) AN 3 PR T AL R R

A H BRI RITT R B2 plean 2 3
Fiir o BRI 2 4EAE 6.31~11.78 2
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Table 3 The extractives contents of Thorny bamboo

(3- year old) felled in different seasons.

R filiti#1(%)

Hby  Bvk  1%&E&%dks iEE
1 7.24 26.2 4.68
2 8.68 29.4 6.37
3 11.78 30.9 7.08
4 8.09 283 5.57
5 6.89 265 5.23
6 753 25.9 4.72
7 10.42 273 6.02
8 7.65 263 4.20
9 7.07 25.1 4.73
10 7.23 265 5.30
11 6.31 25.8 4.63
12 7.50 26.1 5.74

RIVTREZ I PR 4 B - R
BRI R 254% » SHHE R 15
69.4% » B i -4 Ry 19.7% 0 pH {H A A 5.43
~5.91 [ » FHZZFAAK
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Table 4 The chemical compositions of Thorny

bamboo (3- year old) felled in different
seasons.

BiR AEI#H SR BN pHIE

A () (%) (%)
1 25.2 68.3 19.9 5.43
2 25.1 67.6 20.0 5.67
3 25.2 67.8 20.1 5.84
4 25.6 68.8 20.0 5.70
5 25.6 69.7 20.3 5.64
6 24.8 68.5 19.9 5.66
7 27.9 69.2 19.6 5.91
8 24.8 69.9 19.3 5.87
9 24.8 70.3 19.7 5.77
10 24.8 71.7 194 5.70
11 25.6 71.2 19.8 5.84
12 25.7 70.0 19.1 5.64

(1) TS TR b 2 i

— N

ANE R G (BRI T o 18k 2 =

% 5 B AEREREEE SR ERT 2
Wby o RPATEH SRV 8
SEPL 10 AimE 0 6 HEAK - &g
f£10 HEEHFE3IH » #4436 (3 H)
~498 (10 H) mglg; M4 £ 6 HEERE
SRR I {8 266 (6 H) ~3.12 (4
H) mg/g

IS SR Bl ) 2 B2 H LA A
AT REER T IREERI G » A
K » BB 2 fh Y rh i — Rk sy - W
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Table 5 The starch contents of Moso bamboo and Thorny bamboo (3- year old) felled in different seasons.

ek o = %k ® A 7]

(mg/g) 1 2 3 4 5 6 7 8 9 10 11 12

@ % fr 457 438 436 312 309 266 362 352 356 498 470 4.65
| Pr 393 707 728 695 533 542 2873 1818 435 498 470 465
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Fig. 1 The starch contents of Moso bamboo felled Fig. 2 The starch contents of Thorny bamboo felled
in different seasons. in different seasons.
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Table 6 The extractives and starch contents of

Moso bamboo of different ages.

#Fx7

ANFIFEAERINT Z Sl P e ey o

Table 7 The extractives and starch contents of

Thorny bamboo of different ages.

R A1/ fillHi(%) ) (B42 fillHi 47 (%) i)
ATHE Triic  #vk 1% NaOH EEF (%) HAfn  Triie #vk 1% NaOH EEF (%)
1 A3l =4 1016 3086 651 2.32 2 ALy =4 8.68 29.4 637 0.71
i —4E 784 2825 646 032 A 907 318 6.35 0.34
7 At ZAE 753 2782 691 0.36 9 B =4 7.07 251 473 044
MM ANH 765 2062 597 0.21 —H 885 29.7 597 035
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Table 8 The extractives and starch contents at

different positions of Moso bamboo
(felled in Luku, Jan. ).
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—ApE thEg 774 279 645 031

o 831 284 653 0.31
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Table 9 The extractives and starch contents at

different positions of Moso bamboo
(3-year old, felled in Huisun forest).
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Table 10 The extractives and starch contents at
different positions of Thorny bamboo
(felled in Feb. ).

" fhE (%) Wby
Prie . —

Wk RT vk 1%NaOH fEzg (%)

K45 7.98 289 593 0.69

=4RAE R 875 294 724 0.72

s 853 294 719 07

R4 894 308 6.22 0.33

e & 916 318 637 0.37

B 905 317 626 0.34

& 11 =R RN BRIl ) Bk & & (7

A HER)

Table 11 The extractives and starch contents at
different positions of 3-year-old Thorny
bamboo ( felled in July).
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Fig. 3 lodine test of the vascular bundle of Thorny
bamboo on the cross section.
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4 FSETREY) T e B - (ZERE R E AT - AR R PER)

Fig. 4 lodine test of Moso bamboo on the longitudinal section. (left: before; right: after)

5 RIVTHGEG]) I < M B A Bg o (ZEEDRsBERERT - AlE Ryl i%)

Fig. 5 lodine test of Thorny bamboo on the longitudinal section. (left: before; right: after)
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Fig. 6 The SEM micrograph of starch granule distribution at different position of Moso bamboo of different
ages. (Felled in Luku, Jan.)
it PR R =R - BT TR IORRSED ~ BB REEER o SRR R TR - ANRGIR
ALSERIYI R - SREZIR A - PRI DA I -
Note: Left: 1-year-old, Right: 3-year-old
Top: tip position, Middle: central position, Bottom: base position
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Fig. 7 The SEM micrograph of starch granule at different position of Moso bamboo of different ages. (Felled
in Luku, Jan.)
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Note: Left: 3-year-old, Top: base position, Middle: central position, Bottom: tip position
Right: 1-year-old
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Table 12 The amount of borer holes on 3-year-old Moso bamboo felled in different seasons.
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Table 13 The amount of borer holes on 3-year-old Thorny bamboo felled in different seasons.

(3324 kB R B (d)

Ry 0 15 30 45 60 75 20
1 0 3 5 7 14 18 19
2 0 10 24 50 76 80 84
3 0 9 27 69 93 121 122
4 0 15 31 65 92 103 110
5 0 1 2 3 6 9 10
6 0 5 12 17 40 45 50
7 0 34 79 158 213 249 276
8 0 22 34 65 95 100 109
9 0 3 5 9 14 15 17
10 0 0 1 1 2 3 4
11 0 0 1 1 1 2

12 0 0 1 1 1 2 3
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Fig. 8 The number of borer holes, starch and
extractive contents of Thorny bamboo

felled in different seasons.
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Table 14 The amount of borer holes at different positions of Moso bamboo of different ages (Felled in Kuku,

Jan.).
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Fig. 9 Pest attacks on the cross section of Fig. 10 Pest attacks on the cross section of

Moso bamboo.

Thorny bamboo.
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12 JrFr e EALE
Fig. 12 The positions of pest attacks on Thorny
bamboo.

11 T= P AL E
Fig. 11 The positions of pest attacks on Moso
bamboo.
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