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Abstract

Keywords: Moso bamboo construction materials; Anti-insect technology; Anti-mold

technology
I. Research Background

The rapid growth and shorter renewal time of bamboo, compared to conventional
timber, make it a promising bioresource for development. Particularly, in the current
international context emphasizing net-zero carbon emissions, the carbon sequestration
capacity of bamboo forests in Taiwan is measured at 5.47+3.84 Mg ha' yr
significantly higher than that of coniferous forests (2.69+1.04 Mg ha™* yr') and
broadleaf forests (2.20+1.07 Mg ha™ yr™). Therefore, the effective utilization of our
abundant indigenous bamboo resources becomes crucial as a key construction material
under net-zero policies and can be considered a viable solution for net-zero/low-carbon
construction. However, bamboo, during storage, is susceptible to microbial attacks due
to factors such as starch, protein, and moisture content. Some studies have even
indicated that bamboo is more vulnerable to biological degradation factors, such as
fungi, termites, and wood-boring insects, compared to wood. To enhance the utilization
of bamboo building materials, it is imperative to conduct research on insect and mold
resistance technologies specific to bamboo construction materials, leveraging the
sustainable and environmentally friendly characteristics of bamboo. Furthermore, the
Architecture and Building Research Institute, Ministry of the Interior issued a letter (No.
1090011399) amending the "Green Building Evaluation Manual (Basic \ersion)" on
December 29, 2020, to include additional scoring criteria related to the use of bamboo
structures and bamboo building materials. This amendment is effective from January 1,
2021. The design and technological development of bamboo building materials can
provide the industry with choices and applications, serving as a reference for green
building design. This contributes to enhancing the environmental friendliness and
accessibility of green buildings, thereby promoting the application of bamboo building

materials in the sustainable green building industry.



I1. Methodologies

This study commenced with the collection, analysis, and synthesis of literature,
organizing domestic and international documents on the design and application of wood
and bamboo structures, as well as related technological developments. Domestically
produced Phyllostachys edulis bamboo poles commonly used in outdoor construction
and bamboo flooring employed in interior decoration were selected as the evaluation
subjects. The study assessed suitable anti-termite and anti-mold technologies based on
the usage environments and purposes of the two materials, aiming to determine the
optimal processes for different anti-termite and anti-mold treatments. This information
serves as a foundation for future processing of bamboo building materials. Finally,
various fundamental properties of anti-termite and anti-mold bamboo building
materials were measured, and a draft of guidelines for the optimized processing of
bamboo building materials was presented. These guidelines are intended for industry
use as a reference in adopting bamboo building materials in green building designs,

contributing to creating a low-carbon green building environment.
I11. Results
This project concludes that:

1. Boron compound treatment significantly reduces termite damage to bamboo,
exhibiting an insecticidal effect on termites. Copper-based and alkyl ammonium
compound (ACQ) insecticide treatments also demonstrate certain resistance to
termites, particularly when the absorption level exceeds 5.2 kg/m3 (K4), showing

significant anti-termite performance.

2. Bamboo, after application of wood preservative coatings, exhibits excellent
resistance to mold. During the mold resistance period, the mold growth area on

both sides of bamboo remains at 0%.

Xl
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3. Results of mold resistance for bamboo subjected to various preservation treatments
consistently show that the mold growth area on the inner side of bamboo is
generally larger than that on the outer side, indicating higher susceptibility of the

inner side to mold invasion.

4. ACQ-treated bamboo poles show that the chemicals are mainly distributed at both
ends of the bamboo, with a predominant presence on the outer side of the bamboo
wall, making it more challenging to penetrate the central part of the bamboo wall

transversely.

5. Coating with wood preservative paint and Zinc naphthenate has no significant
impact on the bending properties of bamboo. However, ACQ-treated bamboo
exhibits slightly lower bending strength than the untreated group.

IVV. Recommendations
Recommendation 1:

Enhance the insect and mold resistance of bamboo to align with bamboo revitalization
Initiatives, expanding the diverse applications of bamboo: immediate feasibility

suggestion.
Organizer: Ministry of the Interior's Construction Research Institute.

Co-organizers: Taiwan Architecture Center, Bureau of Standards, Metrology and
Inspection of the Ministry of Economic Affairs, Chinese Association of Wood Structure

Building.

Encourage the use of bamboo subjected to the aforementioned treatments in
construction or urban planning. Bamboo is a renewable resource with excellent
mechanical properties and aesthetic appeal, making it particularly suitable for structural
and decorative materials in construction. Bamboo treated for termite and mold
resistance can prolong its lifespan and reduce maintenance costs. This study, utilizing
ACQ treatment, boron compound agents, wood preservatives, and zinc naphthenate

coatings for bamboo protection, has demonstrated significant anti-termite and anti-mold
Xl
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effects, enhancing the durability of bamboo and mitigating environmental impacts. This
treatment approach is feasible within the existing processes of wood preservation

facilities, contributing to environmental sustainability.

Recommendation 2:

Continue research on the durability of insect and mold resistance in bamboo building
materials, confirm the outdoor lifecycle of bamboo building materials, and conduct
workshops on bamboo processing and utilization techniques to expand the scope of

bamboo utilization: immediate feasibility suggestion.
Organizer: Ministry of the Interior's Construction Research Institute.

Co-organizers: Taiwan Architecture Center, Chinese Association of Wood Structure
Building.

To promote innovative applications of bamboo in the construction field and enhance its
resistance to insects and mold, workshops on bamboo processing and utilization should
be conducted. Invite architects, experts, scholars, and industry professionals to discuss
and share the latest technologies and research findings related to insect and mold
resistance treatments for bamboo. This initiative aims to increase industry knowledge
on bamboo processing, incorporating insect and mold resistance techniques into the
selection and usage of building materials. Establishing information on the durability of
bamboo building materials will extend their lifecycle, broaden their applications, and

create an environmentally friendly, sustainable, and low-carbon building environment.
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T2 F (2003) IERMP A HFLZAHPFER AL ART ¥ B R A
WLEN BB EPRER S 7RI - 24 E AAC KB 1EIF K2R
& % ACA~ACZA - ~AAC - CCA (= ##* ) kA MaA e 5 M) 2 M
LR AR 2R EHR ACQ B RV ARPN R HFRFETKA A
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A
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1%
3
—
N

Bt g BHP-EEHL Y E > AR EHE CCA F 40 Ra E AL
2 ECCARHLR?* A FHERZ2ZPFEMNI LG - LEHIHI

v PR R MR o FI TS E RE S RRISE TR B AR Y L
B AT o

4

dF u VB E R x4 P 4y 3 & GO F A (Bactericide ) fe £ & 4 4]

(Fungicide) (Vani et al., 2022) » 4F 5 258 — 136 T RLH - 3T § 2 2 7
Aé % ehi Frgk(-SH) e * (% ¢ > 2009 ; Rai et al., 2018) » %K E Fjft % % 'w

B RER-D PR Em E P E AFEAITY o KBRS ER S A Y R R G

FLAAFLAL R A4 > TMEG - L RH S Hng e d PR T ocd

MEFAZE Ao (Vanietal, 2022) &5 B 7 FER 2 24 1 s 0F adl

@ % o om bR M2 R EL4F>Y1986-F 35 2 (De Groot and Stroukoff, 1986) ® if i

AV EERE Y > R Ay K ER 2 RIcfEL 25 % -+ kL (Evans,

2013) > A EH 2 R MBI ALY 0P LA S W@ F UEREIIEN TR A
WARITLARE A B F2c% 3 i (Barnes and Murphy, 1995) »

H PR B RICE SRR o

FIGALERFANAUDFAD A RIZENE

HE 3 (2017) FIBH B A HAT BT S e ARG 4 1A%~ B
BAT KRB R o R RAE RS A AR L F R B AT 5
A

G v ke o 0 R A HCEE S RSk § R

I

e
LS R HIR R A WA PR EAAR Y o BT RY AT A KA
XRGCR R RRE R 0 T F b E I F G E L PR 7]
PERGRY AR PR AL A 2 LB R R
R R ACIRR 0 A B IR AT 0 TR E G P
B0k f R AR A o R BRI AR H R R AR EREY
A KA SEE o BBACRT R A M B A0 B F H AR
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A AP MG AT
e 4 o s RSP R REFORAT AR HESET

R AR dEy R R R T okEE AR RE kY ol gty
g7 TSI S ﬁfﬁﬁmmr4o?ﬁ%%ﬁﬁﬁﬁ%#ﬁ%ﬁﬁﬁ’ﬁkﬁ%
BaARpeaERiezeRa s BRI HERE LT 0 W

R P TR I L3 AT Rk > R T RS aiow
Fio B3 BRAR TR E T 4 0 A e 2 R R ] 0
FEFEAHIPLEREEL IO P EI ARSI ERE AR RS
BEooos fRAd PEERBERIILES AL DO BT KRB Ra
FRAFEDPRE AR FPET RREFT EVEAAPEL 2 X 2R o

SR  N o de R BRETE - A Tk FORICR 0 AR B R NP0
HEREE R RERFARILFRPT  FILEEERTIFIHIES
AP IRECR Y E AR S 3 oondRH A A a2 2 3 (Sun et al, 2013) 0 4
Wang et al. (2020) & * B R ec'k A2 F 25 > F 2% 140°C R BRI > v H
PR R E FUPEN R A RIL e R @ F A AR F P R A TRy
koo Lietal. (2022) RIFEIR A | A B8 (7 B A aJJTHi o H P ¢ 73§ #e
s FFBRSE s KB SE R B IE 0 SER R IRE A B iF o 2
Bk PG EREF I RAFIFEEIF AT EFERE AL A
PTIR d WEREH e B AR T S R K Frdl B 2 R TR EFTE -

7*

Sl

28 L RA P RIS e MR E

BIR R B T m e o pdd 2 R R R R AR R H RS A
2T A 5 AHAPMAIRRE R 7R At A MR 0 dod B2 a 2 5 0 Brito et
l. (2020) &7/ + 4o dk{Ea 37 54 ASTM D-3345 > i#5% & 2 21
CNS #f- 3 2 R et 5 'f 0 - RHEFEHBLIRRS L FREGELER
[k > PoA B RG R T PR FFIGER G RS LA
LR A U E R SRR 0 B 13005 g v MR TR 0 S 6] 1-3%
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B MR R g A

REHREFL 4 BT REZFESINIE LGRS L 0-10 & 0 4-F)

2-10 #177 o

(%

Rating Block Description 10

10 Sound, surface nibbles permitted ¢
9 Light attack

7 Moderate attack, penetration :
4 Heavy :
0 Failure 0

=EE W

o =
=
=

&=

W 2-10 ASTM D-3345 v ik4 3 2R %% A ¥ £

# &k ik ¢ ASTM D-3345)

Dong et al. (2021) & {7+ #f 4o sk 3= &

7 ¢ R GB/T 18260-2015 -

WS EBARCNSEERE S o 2 ke NE R L BEHERE 5230959
1000+100 & v bk:E 73R 5% @ FHFRF 5 4F BT RR 2 FH 3N I B R4 gk

AR A 5 0-10 % > 4ok 2-1 #75F o

% 2-1 GB/T 18260-2015 v ik4 3 A2 R %% A ¥ £

FREFE %

Rk AR oA R

10 X
9.5 MeRbidh s W 12 BB SR

9 ki 4 0 B B AT <3%P B kil

8 P Eks o £ oo G 3%~10%:ki 4

7 P Eeis o 25 T 10%~30%:# 4

6 B it > £5 5 ff 7 30%~50%zi 4

4 A BT 25 n ffF 50%~75%¢k 4

17



AEHD AL MG ]
. FERAT R 2Rk

(FH %k © GB/T 18260-2015)

W RED & P AR BRI TR AT AR 2T RERE > T b A RE CNS
BAal 3 & * HATE RS F 53 F% > Febrianto et al. (2014) =& © % fv
R P %Y B R R T I R 735 SNI 01.7207-2006 > v ik#ic® 5 200 & > E5k
RS 4% @FREERIDE TR > F Leshd gy~ 5 &k 222977 R
i AL

# 2-2SN101.7207-2006 v dk4: 3 F& 377 A #F 2

Rating Mass loss (%)
| <20
I 2.0-4.4
Il 4.4-8.2
Vi 8.2-28.1
VvV >28.1

(FH %k  SNI 01.7207-2006)

¥ 8 & R H R Rk e MR E

R EF A > e 0 AEE RIRE S CNS 16065 > 2 p AR *h BT i FEAR
R Ard 2-397T RFsSAS TS L 3E K ﬁ LR EFCE o FEA R R D
BEDFIFSET MG 0k FRBIFAS Lo ffAALE U3A: 154
W3R 5 25 o

% 2-3 CNS 16065 i 2 & 28 1= A& 4

bR L BRI BB P FSLE T 0
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BI R MM RTRAES S

A %ﬁmvwﬁﬁm»ﬂi%?%gi@ﬁ%ﬁ
25 fi 2 13
i 2 BB RET]F 5L TN L 6 A AL
29 f2 13

1

(FH %k : CNS 16065)

Hao et al. (2021) %% ¢ W& GB/T 18261-2013 & {7 v # % & ik =% »
do 2-4 2 4 2-5> % CNS #p 02 » I 4% 12 R w2 G BET IE
SR 0B UERAGHESE UL AL -5 &F 4% ¢t GB/T 18261-2013
BEE T EET R A6 2 EARR S s TR R ARG =6 H

R ATRE 0 RIpH e 2 AN R FERA ST B

% 2-4 GB/T 18261-2013 R[22 < R FTH AR £

s BRE 45
0 A R B R
1 HHEA G R Loe <14
2 SRS ER R RIS,
3 B AR R Lo AE 1/2~3/4
4 B G R % A>3/

(% %R © GB/T 18261-2013)

% 2-5 GB/T 18261-2013 :#¢tk+t o # ¢ = A H £

%o B PRE I AR

. kA e TR gk BN I mmEhE S AW 2 mmo p
Hy N

5 B AG PRSI > AFRI e FET U3 AR &
ROEFRRS B LD 12 p g T F

3 s M%é:a@ 13> 2t g 2R ixF R¥J w fFA2E
125 P3RS & gi<1/10
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HEH P A R R Y

(FH %k © GB/T 18261-2013)

Yang et al. (2019) &7 4 4 & ¥if;= % %% ASTM D-4445 > 4o 2-6 » &
LA BRI REL LS AR A L2 B BB IFYE L O
ENE { CEES T E RN S SRR L F D CTI FE L DD
GEGEGE FA LR G A o

% 2-6 ASTMD-4445 A2 L BARFTHF AR L

Rating Percentage Area of Growth Intensity of Visible Growth
0 No growth on the surface Spores not activated
1 Up to 10% growth on the surface Initial stages of growth
2 Between 10 and 30% growth on the surface  New spores produced
3 Between 30 and 50% growth on the surface  Moderate growth
4 More than 50% growth on the surface Plenty of growth
5 \ery heavy and tight growth Coverage around 100%

(FH Xk : ASTM D-4445)
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¥z FEIEHERARP
F-& PR LHFIAD

AT ART T R E AT 0 FRPN A AR E
ﬁ%ﬁﬁ?%iéﬁ’éiﬁfﬁﬂﬁﬁﬂf§?ﬁﬂ@ﬁﬁﬁiﬁéig%ﬁ,
MEFPNERY R DV FEHITLFRE R SRS AR DR RBE P D
EHAE A AR B FURET TP 7 AR Pulies ek i WA 0 10 IF S
AKRPEH L B2 By o B i BfIETS Y BB ARILER N EH L LA
AAEFR L KO e HEhg i WA, (F%) BERFLISEAR
PR PEHL 5 - B AR MRS EARE > L B AR 31T o

R XA
SCBK W & gL K3 AT 2 T & ik S LR
L9 Cgs e
|
I s e LR AT R A 2 &-18
FRMEH B
K 8L By o 3k S By R

A i B v BT i 3

W 3-1 3825 % 0

(FH kiR *FF AR)
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A AP MG AT
L v pe g 4t

AT RAREESPTRP P ARHERET Y FHAHE LS RIEZAPH

2. F B BBk E
a. Bk

AEF e L2 MAFRARE EP ARG AR FH AP HE
FAMBHT R R Y P hA e oo 2 F 2 FF AR EF CNS 14495 7 i £ 304 BRUL
N R JB 2 R L e B s Yz A 4%k v & 4+ (Copper, Ammonium Quat) Fr R A e
FICEBEHRET X RBRTIRE L T AT KI-KEEH I » §F A 4G
EARERRBEBLETETF o FPERGY SR FEH YRR ML BARE T
1> %% CNS 16159 # 22 f &+ €& 2 #ec F i » 12 160-220°C % i A2 » Fr

PR AR B ALY e B2 R R B R A R

>

b. # & % Ik i 37T

BH e S PR RE T AR PR 2 A E 8 CNS %2 & Ko
Ff S ® %% CNS 15756 ~ o sk iEskiz > B 5% 7o 4% ( Coptotermes
formosanus) » — B4 T % BN BN~ 1 4% 150 27 r ek 15 L2 7 21 p L B o
Uil %% CNS 16065 A v 42 fifk iz » % WES 75 15 285
Aspergillus niger ~ % 2 # : #® ¥¢+ F # Penicillium citrinum ~ % 3 # : ¥ 13k
Rhizopus oryzae ~ % 4 %8 : ¥ 4=} 43¢ f7) Cladosporium cladosporioides ~ % 5 # :

7k £ # 7 Chactomium globosum -
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PR RGP

M

e

ki
1
v

. HEFERE A EHZ NG

- PR 2 A RE R RE o AR A AR 2 T RA
KF e RN E RS RAEE oA M 1SO & CNS 87
W o A W 5 1SO 22157-8 7 44 % B ESkE - 1SO 22157-7 #44 7 -k FidskiE
ISO 22157-12 + H &3 Gk i85 » ¥ f 2 # ¥ &2 CNS 11029 # 3 * & =

EEMAPG 2 TR EER o
4. % R E R

ALY HHARL T LB L RAHE N AEE TR L HFer g

=~ % o

(—)égkﬁﬁﬁﬁﬁ%

AP NEFA RIS ARBEER S 2 ELETER 2 ¥ LA B RS
i i wwﬁ*b*%:iwwéﬁﬁﬁiﬁﬁ@ﬁéﬁﬁ%$$%$%ph

(=) ok pl 8k E

PRI UFFIAEBR S GFAECEFEPAPREAE > ¢ 7 ATk
ﬁ}%mg»,u£§%$£&%ﬁ%%@@ﬁ,uA%ﬁﬁﬁﬁgmg»,u
EEAFERREEL GGG Y R FENAD KL p2l -

(Z2) PAZ P REFHRTR
© R ALY MR E URIEEK 0 e REFRA L S R BRI F
WA RAEL p2S MR FRA S Y S R BRI FEN A AL

p.31 -
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HE D AD M R R

(z) B AEFERED ML =R

PRACHF FRARERIAMATR L S FEFRE FEN AR

() PAZFERES ESE FHERER

CRAFRALIHFHBAEE AL SR EF R DAY AL
p.35
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SrE FAyasagn

Yrd FEIIRRFR

¥ - & P RRIEYS Hiud L

AFFHRRATZABEET PP AL TR ARG KRR 521 p
vk T KIS S R0k 41 7T 0 RSP AR (Untreated) © 44 £ # 5 F
% 9.85%  WERSCE L 165mg > v sk F 90% 0 R % Eme e & (2023)
TR A IR e BT E ¥ 5 1393-1753mg > @ 257 ¥ %%
CNS 15756 * {44 ditziskis > @ % Wi @ H R e Tl ¢ BEHmE A8
FERLESR T i B % B TEF 55 226% > 42148 CNS 15756 =% # » F

B0 S St 150 S L g on B AT TER Y L0 AL 0 B e iR
Pt BT BRI AAIL S H A fat A o

FRiC LS CERZFLAHMP ARITER 0 2 TR Y (1966) 4F 0
FHATNT P AIEE T EHS R E - (A A ARE YR LR )
BHRTL A AERS A AT * A (Boric acid) &7 % H P fLES

N2

T %4 CNS 3000 #r Bix » F K EeJL A HEHE > RS t®@ s 5 2T E% 0~

L)

w s KL (Fpg 1.2 kg/m®iz b ) 2 K2 (eps 80 kg/mP i+ ) b £ 4-1 &% BT
G ES LERERIEGH O FEFCF L 090% (K1) 2 1.08% (K2) - 5 &
FUE 5 20mg (K1) 2 22 mg (K2)» % % & CNS 15756 * 41 |7 & I bk A v
B R > R R ARIEET (TR S 3% T ) mit L k¥
BEFTOAHMP AL E B EFE o a5 K5 927% (K1) 2 93.3%
(K2)» B prie &40 £ 5 4 Hd et > JF0 3l focs o

G AL L F (ACQ) 3 AME L2 b FEH - AiTsE k¥ ¥ 2 377

-~

N

kA At A B FER > A AT R Y ACQEFHAHE AT - ¥ 44 CNS
3000 e B AR AR AHEE s ket AL 25T E5 0 A5 K3
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G B R AR ]
(ACQ 2.6 kgim* 11+ ) 2 K4 (ACQ52kgim*ri bt )» d £ 418 %ErdFE
£ 5% 80 mg (K3) 2 19 mg

B FE 377% (K3) 2 096% (K4)» FEr"E
(K4)» 29 K32 E5idlsiAdplfns ke K4}%?§i%€,§k}?@

FREEFG RN BT R Ry~ ALK B ERCR

R L
AHB AT E e s v k= K5 84.0% (K3) 2 91.3% (K4)» b sk~ 3

BN BB AP R R E G Motk o F R IID Ak -

EARTIH AL AMEFTER S AT R LSRR E AR

(TT360-60-13 L F kM AR-R LA I )BT F > d £ 4135 HFHEFTE

%*$%&%%’?ﬁﬁ*ﬁéYMW’%%%%%*é%$*# SIL 4 B 2%
© P AETE L > o

Tl RIS TIRE > LA R Lm0 TR
WEAFALE BN EA RS R R kA KR AP AT

FALR FRA 71 B FAIE > Tl o MIRE F A L@k 0 B0 RS E
SRR E SR ’J}%é v = Ko

BT REANFEEAAIH O AT AR E A
CARROT A ASL A M RGBT R R A L A A

X

—

m

RIzFE SR EHR (CNS 14495) @ F "4k v 2 Vi Ay it

P OARREGE AP A FEAR XA A FFEREA (PROTIM Solignum

XJ CLEAR TIMBER PROTECTIVE) £i7% % > d 2 41 55 rnh=kagT L
BUF A 132% FERECE S 26 mg e 7 & CNS 15756 * 11 17 |7 sk B din bk
LRSS BRI AR (FRRC S 3% T ) GIRRMEESE T

|,L _L%

AHEFHEFPAE A v R F 5 553% 0 H I Mt AR o

FTEZRINABRE > s BB T AR TR RRELF AT A FiHA BT

EAT o H¥Y RT ER Mk S P TRREER T RA RJIE FM JRp A

R RN RN Ly SR LR EN

SRR F iR SRR FRE- HEETEREN S SE R EERY

gl

T e S
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%’;‘I—_‘ﬁ“—_ EI;Z IR e

B~ H R
GRATF AREFENL 2 G H D AR AL T RPF RS RN
EBY L AR EHIFELHE  AFELRY B REIERG P RS A G 5

ENE

=
N

LAYt 0.2%, FERL 0 B4 ok o 0 £ AL REETESSHE S H
FE 55 10.87% (Untreated) 2 9.42% (Boric acid) » &£ &> & % 263 mg
(Untreated) % 219 mg (Boric acid) » & £ Fldue s - F L8 > ot & 5% 37 9%
&AL T g e fiTr > FY %é.éﬁ“,ff‘?ii%i%v W& | P Eﬂﬁ-‘rﬁif]: g T

AU D A RRTE s A R R

2 411 B RIEH G R

Mass loss Mass loss Mortality
(%) (mg) (%)
Untreated 9.85 (0.51) 165 (11) 70.0 (4.2)
K1 0.90 (0.06) 20 (1) 92.7 (4.8)
Boric acid
K2 1.08 (0.05) 22 (3) 93.3 (5.5)
Bamboo K3 3.77 (0.25) 80 (7) 84.0 (3.9)
ACQ
K4 0.96 (0.09) 19 (2) 93.3(6.1)
Wood oil 3.92 (0.27) 73 (6) 83.3(5.1)
Zinc naphthenate 1.32 (0.19) 26 (2) 55.3 (3.7)

Untreated 10.87 (0.52) 263 (16) 69.3 (3.3)
Laminated bamboo
Boric acid 9.42 (0.44) 219 (19) 88.0 (4.8)

(FH kiR *EF AR)
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HEH P AD MR Y

B8 BRI A H PR

PR RARIERAT R O 5 28 PR ERE 0L 420 B Y AoF]

4-1 45 o d A E R LG

t

“ 5 R (Outer) 2 i1+ 5 R (Inner) & & {2 > Flpt &

W B (Inner) 2% o A RJL D HKFZ & ¢ ff 4 5
%= 61% (Outer) 2 100% (lnner) > d >t 741 5 5 F Mk » FIR2E% 7 5 B &
mi»’ﬁ%%Wiﬁﬁﬁﬁw’ﬁ%%W%&@%Eﬁﬁﬁ?’@éﬁ¢ﬂ&
WpEH FAERTR BEHT &R R > 2 CNS 16065 2 & AR A%

Wi {77 F @ (Outer) % 7

!
|

E&ﬂ-ﬁ*f”' ‘f—:‘%‘f’@mﬂ%ﬁq_ZS B#m'g(r}géFé%E‘La‘&F‘r’Kl}l .L‘-E-%k/f@ﬂ"
L w L 40% (Outer) 2 45% (Inner) > K2 f& & % s Ea® + 44

N
=
-

E

.;_.
bl
=8
>

LSS m?f%/v\ % 3% (Outer) % 7% (Inner) » 124 CNS 16065 f# i+ & 42
AR KL BT B8 a 6 ¥ 285 2 50 BA KL 3 sdnfions 2 O
Fefcgid K2 apF > E2 &
FR PO BE R KL o T b AR A AR 0L 0 A F RIEREL £ B

=2

AR AL 1m0 A K2 Ben

ﬁ;mt ’Ta%f;zuj_&ﬁ«’ VIRV AR RO R RGP XEREAEE o AA o AR Y K2 X
wJZ (8 0 @ iR e ﬁi ‘iﬁfmﬂﬂ
|

AR % o ptebmERY (B 4-1)

P
&
‘»» ot

A kAR E P (ACQ) R HE 28 P ik ok BT 0 K3
Bt EBAEAHEKEL LR AN 5 66% (Outer) 2 40% (lInner)» K4 & %
SR Mk EE £G4 B 5 30% (Outer) 2 0% (Inner) > 2 CNS 16065
WAL ERARTEFALELTRE K3 LT E2AIL HAG F AN 2 50 BT
ACQ &7 K33 v iifip/d Hoxhk T 3E » § 23 K4 £ T

Fapo AT RGRAL LR HFTEI 30% T 25 A HE R

m

P

e VR
#RT JO%’%O&Ow%TK4i&mﬁdx%%%%*KSiﬁvﬁﬁi
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Fr g Ay aEagn

P ek & A K3 & Bchyign v

\

P E RS G B F Rl
foakd I KEEs 2t g RIaolpF2 R e T %1 0% o ACQ $3
g

Bl forck FFu4F o PRSP BN F R AR > BRE B R BEH R TAT

I} e

HEARETAHE 28 pREBE L FHREEET  RAL L FAEE 0%
(Outer) 2 0% (lnner) » A7 3 & JF ik Fsk ® DL RM2LF 24 > K s
ek Rqep FR32 5 2 £ 0 12 CNS 16065 72 £ A2 R AR L= > ¥ 5
0% 27 HHE R 2HIRTEFADLE - HPGFIEAR PR EF FLP

i%vé?lj’z\'—ﬁﬁ%‘rsbl‘ﬁﬂ KA B A RS REL R DT A

BRBREEFT MG 28 PRk e R gt  ERALZ R HFAHE 7%
(Outer) % 75% (lInner) > 12 CNS 16065 & /2 & A2 & 37 % AR L3206 > © 7 i
£r53 15 AFRE 2% BRERIVER S P33 AL ARE ARIEED F
AR RED L EFAG L RPIRIRBRET T IFRAS L AR R EZE >
PR RS VER St

% 4-2 p IL Y IR ILR

Outer Inner
Area . Area )
(%) Rating (%) Rating
Untreated 61 2 100 2
] ] K1 40 2 45 2
Boric acid
K2 3 1 7 1
K3 66 2 40 2
ACQ
K4 30 1 0
Wood oil 0 0
Zinc naphthenate 1 75 2

GEET ERRE S 2.9
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inner

outer

Y4

ic aci
K1

Bor

ic aci
K2

Bor
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ACQ K4

Wood oil

Zinc
naphthenate

W 4-17 b fRAIES HHgkidsk B S (%54 @ :outer; %3 & :inner) -
(FR %R : *EfHFER)
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SRR N VY ok
¥z 8 PR AAILA AN

Gaifpks 0 A LEY ACQ-HEAR I RREE-FELLEFLER 2m
2 AR R SASE > B9 ACQ A2 %4 CNS 3219 4 B3 » 7 FAJIL+ H »
AR AR 0.08MPa 2 b oo (s 4R T 22MPa it T > BEFES RS 2 A0 A 4
BAN  SRBABI S APALEFLERN ST R EHF S &
FEEN G EHRIER Z S BRI ARG Y K4S B ERAHIEE o

FARE P BRERATZ A EEHL ~ BERREMNZENT, > B 425 %
% CNS 14730 i¢ * 42 = 5+ S (Chromeazurol S) & {7 ACQ #&|% 7 » F%k B %
BRrEMEZNAFEAR e PR RSB R BRFeFE 0 n B E ) &

F
T LB AT A BEN RER P EER RN AR A o B

kg/m®> %+ CNS 3219 ## % & K3 %% > @ ¢ P& CuO = ic® 5 0.79-091

\\\?{r

% CNS 3219 4F- 8+ & K2 % % -

kg/m® >

el
ZTTEE

=
3

CuO (kg/m?)

o
3

B 4-2ACQ ¥R H IS B2 CUORE -
(TR kil 2T AR
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SrE FAyasagn
T PIAMRE PRSI AT R AT Aot 430 ACQ L H 70K
FRHEB RN RRME BN EP R LY o d 3 ACQ & L RBLER

_Lu
=

Flpbir o~ fSBeC i(T 2% U REE G FokF T A B o @ i ACQ i1
M EARERRERELTOR O RRAYAEEFAL B EARANMNE RHR

FFHE S 6 0 ARILH HIg %A 5 83.94 MPa - 5 ACQ AJZ + H &
76.49 Mpa : % 3 ki 5 90.85 MPa ; % i B 2 i 4 & 85.35 MPa o 4384 -
B> H o AAITH H S 12.40 GPa; & ACQ ST+ + % 10.55 GPa 5 # i 3 4 ik
% 1406 GPa: # ff e fit4p 5 11.02 GPa - o ** ACQ AJL # 1 5 & feis » % ¥
w7k B LB ACQ d@w Jf R (7 5 4 ehid & i 0 1 7 &l v s
ﬁﬁ*@ﬁ’ﬁié$ﬁ$ﬁ?1%1&ﬂ°‘ CHE AR R % TR

2 A3FARBPREFAZFZABFIPRY

Moisture content Density MOE MOR

(%) (kg/m®) (GPa) (MPay)

Untreated 20.16 1021 12.40 83.94
(1.18) (12) (0.69) (4.10)

27.63 999 10.55 76.49

ACQ (2.41) (84) (3.15) (9.25)
Wood oil 21.78 1045 14.06 90.85
(1.92) (35) (1.05) (2.80)

Zinc 22.44 980 11.02 85.35
naphthenate (1.67) (141) (0.88) (5.64)

CEEUERSER &5
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HEHD AP BRI ]
S P ARE R AR A F R OB RRG BRI RS
dod A-AREF 0 B H A AL AUTH 0 BRI G F T A 5 B A AUEZ R F AU

@@Zﬁn@%%wﬁﬁﬁﬁ@%mm@ﬂa@,ag&wam; R
AAE > P53 A H A D6 EE SRS b o T AEURT 5T L

244 RRR P RIERAT 2 A BRPRRIE

il lise | B B

Untreated

ACQ

Wood oil

Zinc
naphthenate

(FH %k : hEg R
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Fr g Ay aEagn
Frd BPRPADES W FHER
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