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Summary

To construct a system to promote the use of Sugi (Cryptomeria japonica D.Don) planted in Toyama prefec-
ture, it is important to analyze the state of the Sugi lumber used as a building component. We investigated
the supply situation, production of lumber and pre—cut factories for housing construction using Sugi planted in
Toyama. Judging from the supply situation in other prefectures, the supply of the log suitable for the forest ac-
cumulation of Toyama seems to be two or three times of the current supply. The Sugi logs planted in Toyama
were sawed up in small factories in the region, and supplied to carpenters or construction companies. The kinds
of lumber were small sectional lumber such as roofing boards and rafters, and beam timbers.

On the other hand, it was clarified that there was a lot of use of Sugi pillars from other prefectures in large
house builders or at large pre—cut factories for house construction. It seems that this situation was dominated
by low price and high reliability for quality, like dry level and the size accuracy of the lumber from other pre—
fectures.

The Sugi trees planted in Toyama prefecture were chiefly used as roofing boards. It was thought that im-
provement in the reliability of quality and stable supply were necessary, because that there was a new demand

for the lumber of trees planted in Toyama prefecture from the house builders.
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Summary

This paper reports on a field investigation of the damage to wooden houses caused by the Niigataken
Chuetsu-okiearthquake in 2007. Previous knowledge of the relationship between the structural damage
and characteristics of buildings was confirmed by the observed relationship in this field investigation. Some
important problems about safety measures were observed again.

Old houses and traditional fireproof-storehouses(dozo) suffered serious structural damage.
Contemporary-built houses and reinforced old houses suffered little. It was suggested that the current de-
sign standard is sufficient to protect wooden houses from earthquakes. Remarkable brown-rot and lermite
damage were often observed in wooden frames of the seismic damaged houses. It is considered that such
biological degradations affected the seismic damage of house. It is one of important problem in the
Hokuriku area with wet climate. A complete enumeration of the seismic damage to houses showed that
old wooden houses statistically had a high ratio of damage. It was realized again that poor maintenance
and lack of strengthening of old houses are important problems in the area.

The damaged area was on the seafront and had soft ground and many seismic ground failures were ob-
served in the area. Masonry fences, stone construction and external facings were often fallen or overturn-
ing. The necessity for safety measures against these kinds of damage was again confirmed. Most seismic
victims were senior citizens and promotion of earthquake safety measure for senior citizen households is
also one of the important future problems.
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Summary

In this decade, Toyama has been a leading prefecture in Japan for the amount of imported Russian
wood. The share of Russian larch in the total amount was small compared with the ratio of tree species
from the Russian Far East, because of a limitation of usage for sills in the housing and to civil engineering
materials. The recent decrease of new housing numbers and a decrease in public civil engineering work,
it also goes through this tendency. New applications for Russian larch are required in order to check this
tendency. There is an ingrained demand in Toyama for wooden cladding, so we examined whether Russian
larch could be utilized for wooden cladding.

The performances required for wooden cladding are, first of all, durability of painting, and fire resis—
tance, especially, in fire prevention designated areas. In addition, such characteristics are needed as ad-
vantage in order to ensure a demand for cladding made of Russian larch. One of the preferable
characteristics is the performance which contributes to earthquake resistance because of its high strength.
To examine the first characteristic, outdoor exposure tests for screening were done on painting which has
a long service life, such as natural oil paints, water soluble paints, and synthetic resin paints. The second,
fire resistance of four types of walls which consisted of a fire-resistant lathing board covered with Russian
larch cladding were examined. Then, a material composition for walls was recommended. For the third
characteristic test, shear capacity of the wall with the recommended composition, with the portion which
used the Russian larch cladding was examined.

The results are summarized as the followings.

1) The first maintenance interval of painted Russian larch heartwood was shorter than those of the
Japanese cedar sapwood. The intervals of natural oil coatings were longer than those of the syn—
thetic resin coatings, at all three exposure sites where they were examined. For example, at a site
in the Toyama plain, one of the intervals with a natural oil coating under the condition of the fire—
retardant treated cladding facing to the south was estimated to be about 3 years.

2) Because Russian larch heartwood cannot be pressure treated by fire-retardant solutions (maximum
retention was 16kg/m") it had no prospect to pass the quasi-incombustible requirements of Ministry
of Land, Infrastructure and Transport. In order to make up fire resistant wooden walls, we prepared
four types of lathing board, 1) Cement board (thickness: t12.5mm), 2) fire-retardant treated ce—
dar-plywood (t12mm), 3) plywood (t12mm) of fire-retardant treated cedar-veneer, and 4) untreated
thicker cedar-plywood (t24mm). The combustion tests were 30 minutes (thermal insulation) for walls
constituted by these lathing and also stretched untreated claddings of Russian larch were carried
out. All four type walls were passed the test.

3) Then, four walls using untreated cedar-plywood of t24mm were prepared as a lathing board. Russian
larch cladding (t15mm) was stretched in two of the walls, and then the wall shear test on all of
them was carried out. The wall shear resistance power magnification of one of the stretched
Russian larch cladding was 4.8, or about 0.9 improved over the other that was not stretched.

4) Following practical conclusions were found from the results. It was possible to use Russian larch
wood as cladding which was durable by choosing the coating most suitable for the environment. By
considering the composition, it could be utilized as cladding which can also contribute to the

earthquake—proof improvement of the houses in which the fire resistance performance was high.
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Summary

To estimate the soundness of wooden footbridge served 15 year, we investigated the decay of girders (glued
laminated timber) and crossbeams (sawn lumber) of Douglas-fir. The girders and crossbeams were divided into
sections and examined in each section. Decay was examined by visual, tactual, and tapping methode. The decay
pattern in sections were classified into following two category, “upper decay” in which the decay was restricted
in upper zone of girder or beam and “lower decay” in which the decay was not spreaded only upper zone but
also lower zone such as bridge rails mounting or joint of laminated timbers in girders. On the girders examina-
tion, any decay were found in 98% of sections and advanced to lower decay in 69%. On the crossbeams exami-
nation, decay were found in 83% of sections and advanced to lower decay in 72%. In 21 supportted section of
girder, where the girder was supported by basement,the lower decay of were found on 18 section. The lower
decay is supposed to affect the strength of girders and beams sirously, which was spreaded to many laminae.
From the high incidence of the lower decay, the examined footbridge was estimated to be deteriorated severely,

and the thorough repair based on a close examination or a reconstruction was needed.



38

AMRACERMTIC & BEFEREMOFA (F1#)
— CCAMERMFIFADKRE —

SORES, EIBERL, hAM, AHERT

Recycle of Wood Waste from Disassemblies of Buildings by Wood Liquefaction I.

Reprocess of CCA-treated wood waste

Satoshi Suzuki, Yasushi Funsawa, Hiroshi Nakatani, Rihei TAkAHASHI

BUWREACBWTE K ORERBERMPREEL Tb, SHOBERM D) b, FHELEEEM%
DEMALBE . AXI % VA 2 VERiAS LRI Lhs, Hilld 2 W idBO T TABEN TV S D
HARTH B = KEREM T VYA 7 VHET 57008 HO—212, At oift (nisgtwit)
BN D2 ZOFMIE, AMEBIRICLTLE ) 220, B L 22 RMOBK, SEICHEINZE
AR CBRARBEMEFIATE %, 40, CCAREME YA 7 VRIRT 5 72012, R L
FEMAL. CCARBBEMM»OCCARS (. 70s, vk) 2BRETLIHEZRI L.

ZORER, SERIMMEREIC L 2 ERENICHRIYB L UKEZATHEMLET T, X4 Y FCCARE
MOT7 /)= Nilfthr s, $, 7046, EEFBRESNL, T2, £MEPEYTHUE, CCAR
BMB oo 9BULOCCABS ERETEL I LHMRTEL, 512, CCARERLYIC

DWTC, BIEILTE 52 EHFERETE T,

1. BLoIC
BINRANIZBWTE { OKRERBEREM 2554 L
TWwd, LEL. ChoBEHO) b, IESDHE
MieEE2ELAIR, F— FERPCCALBEDORE
MEBEAMEDE N D IEMAIEEM ., AR+
A7 VERP R, FIT, BEHDLVIIEDIT
MBINTHWEOHBIRTH BH5, Ay)e 0 -
HEHVITONIGE, BERSICL 2REFLROE
SbHY, T TBELRFEORERIHT -0
W) H A 2 VFEPET Ly,
KEREME )4 2 VRIET 2 -0 0H#o—
DI, KM oW L (IE#w L) BWird s, K+t
EWARICLTLE ) 20, BB L 22 KMOR-K,
B ICHIRRASIZE A LR, BA BN ZFIBATE
bo T, Boniwbid, BEEH. Bk
R - REREE S LTHEBTE 5, AWIZH
Tk, THFTIC, OV TEMEOMT TEEEMR

BEEMAEIC, AMBHEFOBER 2R A, 20
FHMERLTE&L 2,

4m, CCAMBEBEMIZOWT, V¥4 7 LVFH
THOBLHEMNEZEHL, Bt E L7-CCAR
HEM»ODCCARS B, 7ai, v E) ik
W L CoBT AEMICoVWTHRFL, CCAR
HE LRt BB ROBER L UCHIELRATE
B0RET L7,

2. KB&AE
2.1 AMBILEMBLCCANEHDS>DE
Bk = DRES

2.1.1 AR—AHAHIC & 3RETTREMNORE
AMBREE LT O TEI T VMEFER L.
0L TENTZYMIZERF TCIEEEME LTS
CHERHERTWAMTHAEY, CCARBIZ, JIS
A9002-1995% BEIZ L TIT o 720 REEIRED I 5~

AHO—ERIL, HO5E BAARMERKS (2005.3, FH), IAWPS2005 (2005.11, Yokohama). HAAM RIS

MM ERKE (2006.5, WEICBWTHERKLL,



WA Nol 2009

VAR (30X15X10mm) {2, 0.08MPaTC C A % i
FEfEA L7z, fiF3EAI12)1S K1570-1998 C C A 2%
T, FELBELTHHESIL—-FTHBJAS K

3 (IHJAS BhREPGE 2 fl) PRI DHEEE (2 A 4 > %8
BRTHRL 720 FHOEARIL, BLFI OB
Bt S50 L7z, EAMEE L -3 BRH 1, Hifby
ST T 4 VAIZEA0CT2H B OEEETT-
7o 7 A WA HHUY H L40°CT 3 HMEEM: L 72,

CCAMBLL 72308HE, BB W&, Fatlb 5 f5ht
D7 x /=) & g U T72%mEEZ 2%R L .
160C T304 & L T, ifki & L7,

% 5 NL/-CCAMLEH L #50e% . 1 ¢ D5
o — MZAN A F 2K E500m] (Tt TH)
10f54k) &, FEEIRE 9 2312 X Y 6eolml /4 T20
SHEARE D Lz IRE D . PIERIAT 2 B2
L THEL. LA NMERIZoWT,
o2, Mk FEEOSEMT, JRE 9 L
kDR L7, SERTHLNZKERIZ, FhE
MGG B (VARIAN#SpectrAA 50B) 12 & D) |
A A R W L IR IS oW TG L 72,
2.1.2 #EOEVICLZEEORS

RERABE L TRAYFTH . O TED TV,
O THEIS I EMH LAz, ABICH L, Eit
H3fEmD7 = /7 — N LM, 1208 LU
160°C T304 M HLFE, b L7z 567z ki,
AT 77407 — (LE1Oum) 12T, 7>
Pt Ak, M ERENE L, RiERET RO,
2.1.3 HHBERGORE

AELE LT, v 7Ly ARE (kE100~
250pum) EMA L, 2.1.1 ERESGEHTHRIEL 720

REEEMI5E (203 E BUREEERE RO a3 &AL
7oo L L, sUBHIHHEIRRE D 5 Ll M
OPEAHE S, FEENE Z IE®I29T) 2 £A5T
Aoz, SNELNIHALEIE, HEFEVD
DHEL, WH|AHBIZ L ARERKEZTHIZENT
Ehdol, £IT, WLWREZ T F 2 IZER
Bk, Ay75 74 0%— (fLEIOum) T
EA# L THRIGMEKETZRELL. BoNA
IZ2oWT, ZNEL—FIZE ) 7 b e
F L., BRI & Lz, ZokiERIY
WZ2oWT, MEF30~90CETEZ THIEZME L
e

(2R

39

2.2 ZEEfHAHESICESCC AR MEDIE
&

CCAMBHMFEL LT, MRS YHFCCAR
A (10.5emIEMBM, 4 X944 2> 7k, #4E10
FELE, RERG) 20 L7z BB 10mmER s
D1 C Po#ric & 2 & mWINEE O EMER S 6, JIS
K1570-1998 C C A 1512 & BB L HEE 2 b
bOTHb, H L THUHMIZOVWTIE, No=
— I NI BB T4 L= 3 WIS DL,
0.10~1.0mm {2453 #% L 7=,

RIZABERIHLTCSERO 72/ -1 L, B

=

aoo
Opap

/=Y M it
iti {4 "

filiH 7k
(ALERET)

| filitHAiTid e

B1  ZBodiedi 2
L LB 1< LB — e b



40

fildit & U TT2%REEE % 2%78 00 L IRAE160°C T 30530
LTI & L7,

Fo, MBEEOEHRBRHAICO Y TELY Y
#%CCAMHEY LFEFICHILLZbDE AW,
2.2.1 BZEREGHHEFEDRS

HEMICCCARG EBRETAFEERFTT A7
OEEEFMBEBEEA Lz, L LT, &
BER., HBIX 2S5, SR ETEIE -
BRI L L (B1), #EOE 2HBIIKRDE
D, B : HEE LA KF-50, AR £
I & AW — AW, 7 J 4 AZE50mm,
RS 1m, #MBEEGERES.35 (1 BB 4 & 1 33cm/
B, £ILRIRE 5 $5: 50~280[1/%, FRFE%H®%
WA Y 7EWEE | 10~50ml/min, 2 N DR EBIX
HIA, 770raA—FT4 Y THEE L, HEID
DEBFOBELHPBI b DE LI,

LB BN VA A, A 4 38Rk
& L7z, MMBEEHSREERLY, CCARRE
AL B L OCHH K IZH50°CICiRT A2 L & L,
AL OV TIZEM 28T 5 208 meL L L7,

WALIE A 4 Pk & ) LENE WD, il
EL. BTSRRI, M0 LEE AL
Too RIS, MR L7224 4 ¥ 38K 2 8 ITEA L
THAKKEEL L, £ E L TICRE D Lads,
Mg L72C C ABEM B EA LTz, ZIKD
Ir& 9 HE120~360E /53 & BILE 7,

AR OB B X UHHEE L VB o hk
HEICOWT FFRESTICE D, 204§,
LFEBRELHE L,

2.2.2 CCARDEERMMFENORST

HBEEORE* B 570, MHERIce—F74
YTV EREEMTOMBRLTHER L,
MHEEE EWFA9H,2. 2. 100fHEE2 24
BHyso i l. 1 5HOMBE OB L O,
5, ABWMERC 77 v 7L, 2&HOMHERIL
WA EA L TEBEEITo 7z, 24K %2 E
FIER T 5 2 L& b, BB UL AET6. 68
Eheb, WIALMB I UM F o RB|ADEARIT
43ml/min (R 7HETS5) &L, ZIBOIEFEL D
Bx36om/5E LT, ., 704, eEoHEGM
HE4T-72,

AT OBILY B L KBRS K@
IZOWTIE.FNFNIZOWTEFERESHICLY .

7ah, fl, eFREZNELL,

2.3 B—ARHMHFECLZIHE

2.2 LREIL&MHTRA YA CC AR % T
L7zo WAbdid, iRk & b A 4 238k Tk
)M AT o 7z HBABIIWE R ICOVWT, %
BREHMHNEEOHREBICHDLET, 3MEEY)E
L7zo MR OBILY S L UEEBRETH O K
BEIZOWTIR, FHFERESFHICE ), 7 aa, §,
L RBEEE L,

2.4 Mg RRE

& o N B E AL I oW THIBEIL 2 AA
2o BRAIE LTI, ANVATLVTFE FRESHIL
LT, "V YBIPNRFIHRINVLTIVTE R, 1
VY TA—PREAHELTE44 -V 72 2%
YIAVYTR—F (MD) AL/

MHABREZRILWIEA I ¥ —Mic L ) PR % 4T
WikfbEE e L7,

FBNVAT VT e FREBRELICOW TR, BtPER
FICTERDOESHILREA L., 4 VA, 100°C
T 1 R EmeL L, Sk L7, 2612, 140CT
BMEL., L&, T2 41V YT 53— F2HHE
L2 Tid, Wfeatehicxd L <, MDIZ -
PEAELCBHIRIEL . B & L7,

BoNLEPE IOV T BETFERE6S (-
BEHERER) ICEIOCBRRREITo 1, T2,
B R PBERKFOEBEEZHET 5720, KL
R L CRFBOES &7 5 720

3. BREER
3.1 A#E(EEFIBLAECCANIEBMDPSD X
HikREDRRET

3.1.1 A—#&HHIIC & 3RREFTEEMDRE
CCAMAA I IMIZDOWT T/ —NIZL5D
Wb x To7-& 25, CCAMEMD, EF0TO Y
TEAFIVMERBOEGHTT 2/ —VB{LTE
BT LHMETEL, 22T, Bohlwitic4
FURPOKEMR ., FEE— FHRTRE S LAk Z
5. EEHKEER. T E ARG ERD 2 G2 5HEL 72,
T, KERIZ, HEEELTW, CCA¥EAD
BERBETHL I L, o, CCARSDOMBIZLS
HETHDIENFRENSD, KM DES



WILARBFIFE Nol 2009

TS ORIz D Ko b H B, F
T, FETFWESATIC L AR R AT 72,

Z D, A F BRI LD, ARIEEIZE,
70h, CEDOHFEPHERTE L, 5612, fHico
WO 2T o7 2 A, 1A H TRES
W, KEEHICEE)T 5 2 EAER N (H2), F
72 3 [ LB B O AL O s R BV T,

AL T 2 A T4 % FEEE L kil &
Nhhotz, LizhoT, oW TIERE D —

A X D . AL 2 6 R 2 IR EHET
hoLEZOLND,

3.1.2 HHEDEVICL 3EEDRE
BINETE, LEM O ARPEANRKTH Y,
WINDERAZEED S  ALEM ZEH L TV 5,
D7z, BATIRET HAREBEMN OFHILE
HreaghbntiosTHBY, FhlbkEibikofEdAk
HEETIE, i, B R L LT TES
T EHEHT AEE60%E <. BB D%
WO THEANTIIMERD, 2D, REITIE
Oy TEATIIMICL BN 2707 LHL,
SEIIERA Y FHOMEREIE I E. €2 T,
O TEATIM, T/ YHEL, XM YHH
DWALGE A BHEIZ L W KE L REDDHEL 72,
FORER, 160CTRPR LRI VI, AT
M. =Y HORMEIE O REIZB VT, 3
FHIL AR ORISR (#910%) Th-o7z E3). #
72, 120CTOFEBABETH o720 L72HSo T, X

Hi
o

fittar 1 mAE 2@EE Tl %

AhhH AL

3EH

2 CCARBaLTIEDT Yt so
K ~DER D I HH R
sefilib I Admib i O AR AL oML 1 & Lzl &
DA R S AR TR & Rl R o
Tid., CCA WHER LY O 5 M fitis

H

£ Y HHTHoThH, MWOBHEE FEED &M Tilifl
T3hLEILNS,

3.1.3  iMHBEREORE

INFETIATo DS, LBz 2 &
(S& D R OREE DY < % B {2550 5
iz BTG DVIEESINIFERE BRSNS,
2 TV A Z & TARM LY OB~ 5 %
""" OB T e M, ENEEL M ELTS oI
@%xa45TEHﬁ%%o#T\*Mﬂm%@m
RBTBYETHY, MEATHILITED . KENFT
NhrbkEZLNL, £2T, ik LAt %x
oK EIconWT, FiEEIREE DGR
Tz, F/z, 3.1.2 OB L D LIRSS
HHEEDORBIILEWEEZ S, FEERIC
) EEMEABRNOP L ROBMET NS 720, #
¥ix, CCAFUMou s THEI <Y ZHwi,

OF5HL 3 BB L 727 = 2 — Vi b
(ZonT, Ex 1IFsZ & THIEPKTIAZ L

MR CE7 (M4), TOEL Y, IbE T F
c%&zm@ﬁﬁﬁﬂb%bh%%%Msﬁ&u
TETAH0I2IE, HWIREFTOCUEETALENSD
AHIENRBEENT,

F 7oAt R B DAL IZ oW T b FERIZHR
EELTlELREZEZ A, mE EA IV,
130mPa-sFEEED 5, 30mPassFEEE (TR DK T A2
B HNT,

i 1P

12 &0

Aol OB gl BW T, T >
AL BIZ, ZAFL—-FIZEDE

=V
| =T

(== ==Y |

£ 20
10 \
0
100 120 140 160 180

{ZARIRE (°C)

3 *ﬁi’?fﬁil £ B AR L O i
ARy 7 /-1 3



42

RaE@ETDHEVIITREE L o720, KLY
O ST DR, BRI & 2 a5 L.
TR L LR RR b, B Rk X
Db, FEENE L o TV AL D 5,
AREBEMF BV, B oRRTY FIF5
Z LT, AL OREIML T § 5 2 L AHERET
Eis Lfﬁnsfﬁmm¢é ET, REDICL B
MDA BV H D, L LS, il
HORERIC BT BB O NEIT LY O RS % 1
CBENDDHY, SHITEL R EMOBFFLET
5,

3.2 BERERHMHEBICEZCCARSHED
)

ZEEGHHE FADRET
BEOBB R ZHRET A0, MRL-Y~<
/M&mm%+/7kib% P LA L7,

3.2.1

150

100

50

F5E (mPa-s)

20 40 60 80 100
g (C)

4000

3000

2000

Kl (mPa-s)

1000

40 60 80 100
i (°C)

B4 akmib BT O L kL
¥ Efh AR (B BR 2Rt b S) | F : 3EIAdh H AL ER
ik, A¥y: 7=/—=1:5, 160°C, 30 4>

Z OB, W 2 EAPIZ, SR E LT IR
hadsn e EZALTWAHLYAALTIRIZR D,
N ETIIRE ) SNEPSLEL TV L7 (B

5)o F 72, ALBHAR 23 A S PR S LI s R
T/ = VRPHED LN, Lo T, Lhlk
L7 « /= IZ oW TR LB A HEST L T W
LHTENTFEIN,

=T, Rz, CCAMEM ALY % lfiEA L
to%tf‘ﬁﬂﬁmﬁtiﬁéwwéﬁfm&%
%YWJ% Lf:o %O)TH/L H“JLF"JC {ﬁfb%hiz}*ﬁf
EATHEMTT, XM FCCAWNEMDT =/
— Vit s, i, 7oa, eEIAEENRS
CLERMERTEL, HiCr oo, it aTEE
THRGERENFI%E -7 (H6),

Aml, WBEIEE 5 70130 EE
2% LEAPRWETFEE Lz, LALENS,

B5 ZEolifHilbEE I X Mok
(JlH 3T 4)
NI FOHBR O OBE I, ShE L TFICREISE 5
ETHHAAEEZTTY, B PBOTEL DIz AL Bk
Bt i,



T LARHEIF# Nol 2009

I D WTIRIR E ) B LS TE A Tl
BENFBR, FROERZHTIE, ZIHRDIRE S

300
W b L
250 W 1200E/ %y
] 240[1/43
= 200 (] 3600El /4>
bo
2
g 150
100
0

RS &l b #

6 ZEGHBHME SR X 5 C C AWEH LY
il BB 2 D M ik
(ALt & - B L D)

SEREH T A T CCAMLERH, BUEHE L 4t s BB ARy . 7 =/
—JL=1:5, 160°C, 30 4y, i Bigioo L, HEHkbh ooy
Br i

i
(=T r—
T NAZLDHIMER)

7 ZEosbhihli
AR S 2 BEEIL T E—T I — T N E S LT B

43

3 C C Ao fitah3icd 08Bl L wHET
Hb,

3.2.2 CCARDEEREMFEDKR
ZEGEGHIH I L ) . C C ARG ORI
Mgl T EAURE NIz, LA L, s
7 A O LEREEZME L2 2 A, #40TT
HolzZ b, WAL A N % s 2
BAETFTHoTWwBEEZONS, 3.1.3%50DHE
0. MERORIRE WF5A Z & Tl b o RE
AT L. SN T ORI O Kb~ D55 A
M L3 AuiEEA S b, £ 2T, ZEOE REE
OB Ere—F 4 v V=7V TNRAT AL E
L (B7)s

Chick by, MiEo TS AEMIREIZTOCHE
FC LA L7225, Tl (it L) ookiiid
i, 195 H ., 2 FHofiE TEREN35T
FERE, 45CREE 2 M- 720 HUE MBS OB
BT | RIS H S0, SEIZZ D%
HrCEBRZEITIEE LT

FOFER, WHEMISH B L OKREEAT S5
HFT, XA YHCCAREMDT x /) — VAl
Mo, i, 704, eENBRESN, MBIRE S
HWHEZET, 3.2.10#%Lhb, CCADRE
AW L7 (F8). CCAMIEAMDS Y 27k
FERL—FMHIELTHOWMBT, @EZ75CEL
B, 704, HOMBMFELIELRDLE

250 —
C B it {4
£ 200 W
P 00 473 2854 4t
o 150
™
13
= 100
g
é\?‘_
ﬁ 50 12%
~ 4% 2%

g -

i

B8 A v CCARIEE &Y OEIEB i
(iR 4 0°C)

757 P OE Sy I E T AR ER,
A4 ARy 7=/ —=1:5, 160°C



14

WG H B, SROEBRTIEF L — FANIME
HLTWhwas, ) 7= o JOoad L — b
ELTEHWTWAIHEEL S ) . 5RO LT
EEbis,
SRIOFEFTIE, i, 704, EOMIOBE
b BEAE D L BAT SRR L, 13K
HOMHIE I & 0 ILEE L 7= B O AR ALY b o4
JHL, CEOBERIT~1T%ThHo720%, 2%
oz X 2 Mmgicizzhen, 4 %, 2 %,
3% DFRIFHE , HA%MIZ C C AEEH L2 5
QEILEDOCCASH T ZBETHILNTEL
(X 8),

3.3 A—HHMHEFECLEE

3.2.10CCARENAL Y FHIZOWTDOEE
M R K B FEERESAE (R 6) Tk, it
RTI7OLDBRRHENE L kolzo —FH, O 7
PEA T IMOCCAREMZMHL/Z00FERT
(&, SOy T L X0 2k ) S E AR
Lhize TNHDT LD, LRGMHhT N L v
i FHEOECIZHET S L OPHET 570, 4
Wk L AR E A %475 72,

ZOFER, C CAMPEA A HH o4kl
IZBWT, RIMBHBAEYIHT 527 04, SIORKT
EIAD, FNENI2%, 4% &5V SE i kHhTE

100
W Syt i
lﬁ% s 0 Bt
g BoTRELT Y
U C C A SLF%S
A
iy 60
)
AJ
S 40
5%
i
I 20
®=
0

VA=W il b #

B9 i EEC X A oy
SO AT AL R 3 a g, 28 Bl R 1A (2250
WAREHEL 360 [8]/43) IckHihi, v T AT~ Y CCAMEL
¥ CCA2BIERM O 43 iR Ho LD Ear3Eiht, CCA
WUBREH AL 4o AR 7 = /— =115, 160°C, 30 45,

WEIC L DR EFMIZ, 70208 EEO A
e AfEAAEO N (B9), Lizdt> T, Fi
WKEAEETERVWEEZOND, 3.1.1 0K
M (s T7EHNTI~YCCANEH) &, CCA2
FIZE AWM AT 572, —F, SHofEsIECC
AlFIZEanEEZOSNDE, TOCCARHED
WA, 7O A i, e FOIMIIREICE (LTS R
TWAIREMED S 5, T/, MM ORAEHDE
PBEORICE A EONHEE LS, E5hb
W EE Bbh b,

3.4 g {bDiRE

oM/ C C AR %8R {L, BLd
BT EDUFED, & BICEH M EEEENLT A
Z D RED AT Lo

C C ABRZBiti bz, mAHIZ RN,
o SRR OBIRILY ORE % £ 1R T, EEH
ELTMDIZMEH L2E., 4ot cldillER
URERE (10,000mPa - sELE) THhotzo Fio Th
LEMIETHIEIZED, BULMICTE B 2 & H%E
aahs (H10),

=1 IR ORiE

LA A e DR
A4 BINLEER | 30°CHE  40°CHf
Rl 1.0 4860 1367
iy ) V2 0.4 1117 330

RIFINLT VTR 0.3 5436 2107

IRGFN LT VTR 0.2 750 346

MDI 1.0 >10000  >10000

SES A ORI, BRI 2 i GtH, MDUHS R
B FEIE R E B AR L L,

S

10 CCAREWUBBA L LRV LT LT
(2 & B EHRICE L



WIAGEEFE. Nl 2009

BoONLBEWIIOVWTEHREREZITo72E I A,
RWVLT T FIZXBEILY OB HREBRRT (R
HAK) I, 704, e EOBEIIRE S L)
o7z (F2)o MDUZ X ZELHIZOVTIE, EFED
AA% 0.6ppm il S 7z,

L7zh3o T, BlRIL. BUb&EESEYTH L,
CHEBEE LB aAERRICHED L TEHICLY
BEHEMBENDHEIZH ., BRIFC CARMIIBESIC
BHLZWEEZ LN,

®2 FEtHoELRE
mmL-EAEH WA (mg/c)
A% 7)1 o < G = P AR =

NWIRNWVLT VT ER 0.3 0.0 0.0 0.0

NIFNLT VT ER 0.2 0.0 0.0 0.0

MDI 1 0.0 0.0 0.6

4., £&8

SRR B ICLACCARTZBRET L)
EERRE LR, ERNICH B L UKEEA
FTHEMTT, XMV ACCARBMDT =/ — 0
it H» s, B, 7on, eEZRES A, M
BE*EOLZETCCADKBREERsMESES T
ETEL, T ik, CCAMEMKIL
WHe OB ENCCARDRBRETE S Z LA
=Y (WA

Bt - RECVMBFEOKRF LR, 4HDE
HTHRONI-CCARERItHZRLVAT VTR

45

B4V T75— METHIRILL TRMET B2 &%
TR ERMRE L7, S HICHBEIRRET-
72E A, BEEEEY) THIUL, BIRIEP %
458, 704, eEMSIUTBH LRV LA
BTET,

i
RO —EBix, () Hro: v F— - EEHMR
BRI BRSTATIT RIS S (AL - 7 9
ALEY A 7 VBT BEEEEM ) 4 7 VI
FA5E/ BREEIARAM O SMASHIE L7z ) H 4 7 ik
WOWZERSE] (FRL3, 16~17TEE) 2L B3DT
To STICHLTHEERLET,

51 A3k

1) SHKEE. BRI  ALFEMSBEM DL & B H
b, BB ERR -t ¥ — WS, 15, 41
-49 (2002).

2) BiRER, MEIRGEL, BRME . JLEMBEM oL
& Fralir R — ME, EILME ik, 18, 36
-42 (2005).

3) MET— ERIREARMBNQLA, B
WEFMT ¥ —IRBEUG RS, IR
it > & —iREHE <, E1U, 2000, pp.10 -11.

4) HARER: Kftofits =, ZoIlnH, b,
46, 1227 -1236 (1997).

5) IWHAFEE: KM OB D RSE & RIS
R, AH ¥, 54, 2 -7 (1999).

6) g, WARE, MEFK, 4 RN
AMOBEE~NDAL 87 PEBEY VRIS L
HEFBICBITARETRELESEZERT L
B, FEHK, 2005, pp.23 -24.

Summary

Abundant wood wastes, such as wood materials from disassemblies of buildings, are waiting effective utilization.

The chemical liquefaction is one of the powerful methods for the utilization of wood wastes such as above.

However, the poisonous metal may be found in the wood waste, such as chromated copper arsenate (CCA)

treated wood sills. Therefore, the chemical liquefaction was applied to the separation of CCA component from

CCA-treated wood.

In the results, CCA components (copper, chromium, and arsenic) could be continuously extracted from the

phenol liquefied CCA-treated wood by the reciprocating-plate column system multistage extractor, and CCA

components were removed 90% or more from liquefied CCA-treated wood.
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