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Developmemt of Technologies for Addi-
tion of New Properties
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Development of Technology for Ammonia
Fuming of Japanese Larch
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Fig.1. A simple and economical ammonia-fuming method. Fig.2. A lab-scale ammonia fuming chamber.

—929— J Hokkaido For Prod Res Inst Vol.9 No.4 1995



2.4.2
Combination of Veneer and the Other Mate-
rials
e “ —ﬁ 5
I ARNBEE
Fig.3. Ammonia fuming equipment for large-scale production.
5 7
2
6 4
3
0.8m 1.2m 1.8m
2m

JAS 2

250Hz



.2.4.3

0.1

Improvment of Boric Acid Fixation Rate by

Usiing WPC Producing Method

CCA

20

OH OH

PEGMA

0.2

WPC
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tion of Wood and the Other Materials
3.1

Establishment for Developing Products
and Manufacturing Technologies of Com-
posite Materials

3.1.1

Development of Composite Materials Made
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of Waste Wood
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JIS A 5908

3.1.2
Composite Effect of Wood Particle and Ce-
ment on the Algal Farming

BLLA
6 5 12 ERZE (MERER) ITRA
1
7 8

o Ty

S e ‘
&1 AREARRE (15 » BB
Fig.1. Composite materials soaked in tha sea for 15 months.
(FRE 4 ~ 8 4EFE)
(BTE#)

.3.1.3
Composite Effect of Non-Woven Fabric and
Particle on the Mechanical Properties of
Wooden Board
6 7
4

Perfection of Use-Directory for Wood Ma-
terials

4.1

Evaluation for Wood qualities by Species

4.1.1

Wood Qualities of Lesser—known
Broadleaved Tree Species Grown in
Hokkaido

SM3 45
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|1k AR - EREMONFERRER
Table 1. Shrinkage of woods from Urahoro znd Kitami districts.

B T FRHER (%) (BEX5T) T/Ri 3 4E ¥ (um)
Species Specific Average shrinkage per Degree of Average ring
gravity 1% moisture content(%) anisotropic width (mm)
in air- (Classification*) shrinkage
dry AT Bst i ia
Tangential Radial
direction direction
IXFx Cornus controversa 0.58 0.26(1I) 0.18(VI) 1.5 1.7
2775  Acanthopanax sciadophylloids 0.41 0.24(0) 0.15(I) 1.6 1.6
++ A< F  Sorbus commixta 0.66 0.31(I) 0.17(1m) 1.8 1.6
7 X% F 3  Sorbus alnifolia 0.60 0.27(m) 0.17(m) 1.6 1.6
F7 YN Carpinus cordata 0.69 0.30(1) 0.15(m) 2.1 1.3
NI VR Y Styrax obassia 0.63 0.30(m) 0.17(1m) 1.8 1.3
a7y Magnolia kobus 0.50 0.26(1) 0.16(Im) 1.7 2.3
Y<+ 5  Populus sieboldii 0.41 0.23(1) 0.11(I) 2.2 1.7
IX¥ Cornus controversa** 0.62 0.23(I) 0.17(Im) 1.3 .0
2779  Acanthopanax sciadophylloides** 0.43 0.23(0) 0.13(1I) 1.8 2.1
++ A< F  Sorbus commixta®* 0.70 0.31(I) 0.15(m) 2.2 2.4
Y BAKRMINTEAR S (1966) ik oA BIAKF 300

Wood Technologial Association of Japan (1966), “SEKAI NO YUUYOU MOKUZAI 300 SYU”

Yt JRNNEM

Logs from Asahikawa district

B2k AMEMOBERBRER
Table 2. Strength properties of woods from Urahoro district.

BiE HBE iy > 7 T s MIEMRS CAWES 75 VIR
RE T ANV F—
Species Specific Modulus of Modulus of Compressive Maximum shear Absorbed
gravity elasticity in rupture in strength strength energy in im-
static bending static bending parallel to parallel to pact bending
grain grain
(10°kgf/ct) (kgf/ci) (kgf/cd) (kgf/cif) (k]/m")
IXF Cornus controversa 0.62 99.7 838 361 120 0.85
YT 7F  Acanthop sciadophylloid, 0.43 71.2 502 278 91 0.65
F+F A< F  Sorbus commixta 0.68 123.8 961 502 142 1.42
7 X¥% < Sorbus alnifolia 0.62 99.2 840 378 130 1.23
a7 A Carpinus cordata 0.72 111.8 918 380 154 1.22
Ny VKD Styrax obassia 0.65 109.5 868 362 150 1.12
sy Magnolia kobus 0.52 80.1 649 328 113 0.60
IX¥ Cornus controversa® 0.63 91.5 981 384 129 1.03
Y777 Acanthop sciadophylloides® 0. 44 72.7 649 315 93 0.43
+F+ A=< ¥ Sorbus commixta® 0.70 98.9 1139 543 157 1.49

* JBNPEM Logs from Asahikawa district
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4.1.2

Evalution of Wood Qualities for Plantation-
grown Trees on Standing Trees
—Relationship Between Branch and Trunk—
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Fig.1. Relationship between basic density of branch and

of trunk.

@ H{SE Shintoku district

W:EMEE  Bibai district

ACEMRE  Bibai district
HE BO—XROMEEBRENIRDLON, ROFEHBER
BEHDIFIVEHBED TN LY £20~25%FEEE L ME
THb,

FETYDIGE, BROBIERTHETOREERE
BEIOMGUVELULTWESEEZ NSO, 7TTHE
BTHBEMERLAOREEERL, BBRDENE
HEETEDHIDERDLND,

BREBEEERORBLGAEMEEAEZEFLEHDE
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YoO®RERZAEST S &

- BROREEERTAE SN -KDOMEEL Y20~25%

IhNEWNZ &

(MERIBHR F9% H45)

THb,

(ERb~TERE)
(M&ERED
.4.1.3
Wood Qualities of Akaezomatsu (P/cea

glehnii) Plantation
HE, PHATVIYOEREBEOR&FEML TL

Do BRTHIVIVICEHT AT —RREFLDLL #
BREZITIVLENDHD.

32cm)

FEZFEMZEERNAMKBOTHI YT YEMKK
(BH25FHEH) Z20R&EIRL, BEKRK (WEER
FEKR (F24cm) , $BK (R160M) B4X%E

HEAKE L, MERBRZTG o=,

T LI DmiL2A M@, Fi-,

MRS InDRM THAYREZITEL, INHERHER
MERERIG

1.4~3. Om#P TER R/NABRAEZMERL, E25M@
THRIEL=.

HEOBEFIUTOELYTHS,
(1) FH DAY
COEMKIIFFRMTH S0, BITEHNTHED
nNTHELT, HFINKEIZFELTWS, LIzA-T
EHMOMMAYLEITERELz, TMIT20AKT, Bh
AYTIZHEDEHEDOMN25%, 2ZFHT70%, IEMD
%THOTz. 25DHITENT0% EEMN 1A, B
MNYEIFIFIZIEWNWEDORSESMN 1=,
(2) UNfEER
EBKFE1%ITHT HHAKRT & DI L1
#BAEMO.29~0.35%, FEAMIK0.10~0.15%,
HiHE A MI(X0.01~0.02% TH - 1=,
(3) 5&E
BEK, BEK LBARTLOBEARER (E
&, HFRE, v UFR¥ & 1 ITRLUT
BEEEZFHETCLETLILE, BEARLYVEE
K, WODLANIEBRD/PMSVVERKRDEDALKE
Mmofz, LHL, BREEOSHTLHET SE, 4—
N—5vTFTBEntHLN, EROKRNMK B34
EEOEZ/NMENEDEBbNz, RIS, ChbD



BIR THIJTY AIMMOBERBRER
Table.1 Results of mechanical tests of Akaezomatsu plantation.

R ERE BE ERER S H T X BTy > 7R
(mm) (g /ci) (kgf/cit) (kgf/ci) (10°kg/cif)
Ring width ) o oo Es
E# A (Dominant tree) 4.6 0.41 279~301~351 533~578~688 71~80~99
FEHEK (Standard tree) 4.2 0.43 300~319~349 591~630~671 78~87~105
8K (Inferior tree) 3.2 0.44 306~339~365 614~676~737 90~97~106
I V" picea jezoensis - 0.43 300~350~430 550~700~850 70~90~120
b ¥=* Abies sachalinensis — 0.40 250~330~450 450~650~800 60~80~110

*) [BROAM] BARKRMMITHEA HE (1984)
‘Nihon no mokuzai ‘, Wood Tech. Assoc. Japan (1984)

6 7
6
4.2
4.1.4 Evaluation for Properties of Wood Materi—
The Wood Qualities and Wood Processing als
Aptitudes of Plantation-grown Trees in the 4.2.1
Tropics Evaluation of Adhesion Property for Lami—

nated Timber

n =

@
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864
4
4 6
6
.4.2.2
Durability of Coating with Aqueous Solution
Polymers 4.2.3
Evaluation of Strength Properties for Engi-
neering Woods
6 10
A4.2.4
A
Q) Evaluation for Performance of Grading Ma-
chine Using Longitudinal Vibration
6~7
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Technical Assistance for Fortifying of Local Forest Product
Industries

Improvement and Development of Manufac- 8
turing Technologies
A1
Improvememt and Development of Cut- 4

ting Technologies
d.1.1

Development of Automatic Process in Saw-
mill
Automatic Control of Headrig AE

AE

AE

1.2
Improvement and Development of Drying

Technologies
315Hz 1.2.1

Quality Control of Construction Lumber
800Hz

AE
AE
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Moisture Control of Kiln—dried Hardwood

Lumber

Improvement of the Ventilation of Wood by
High-pressure Steam Treatment

Ehet
Pressurefauge
AKFXABAE

Pipe to introduce
the saturated steam

Holding poles
IR
Holding plates
iuk g p

Log

e

Stand

®

EI1R HAERESRER

Fig.1. The testing machine of using high steam-

pressure.

1
16cm 60cm
3

2

50cm 27mm 90mm
6

60 80 4 17
40 20
1

F1R DIV HMOHEEATERM
Table 1. The estimated kiln-dried imes of Karamatsu lumber

KR
nEtt

Condition
of steam
treatment

Untreated

180°C60%
(10. 2kgf/ cf )

180C
60mi

180°C120%3
(10. 2kgf/ cf )

180C
120mi

P EARE
(%)

Initial

moisture

content

33.4~41.2

40.5~42.7

43.7~49.8

EAREL0—20%
ITOHEEAL
RREER (RpRG)
The estimated
Kiln-dried times
from 40% to 2%
content (hr)

1) HEE AT, KB4 hOFHHTH 2,

Note) The estimated kiln-dried times are average values of four specimens.
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1.2.4
Development of High Temperature Drying
Technology of Wood

100

100

150

14 20cm
90cm
365cm
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80 95
v
15 20
8 12 4
i
3kgf/cm?
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Nz, COFEE HEFRMZREICERTEIRK
DAYy bAHLHRE REBENDOEE, BEETH
EDRENBZSNDT=0, §& FREEHLMNIT
BFETHD, Tz, BIFEECRRIBREITILD
[CIXREEREDHER, BEUMAMGZEITONTH+
PREATILENHDHERDNS,
(FRL6~8EE)
(BL1EHD)

.1.3.

Improvement and Development of Impreg-
nating Technologies
I.1.3.1 EHEEIXA AP0 —2 DK
Development of Needle Incising Machine

PFEZERDEANERE T HHEEHER T IMETRHM
ELTEHERT S0, TERUEBBREIMESHMORE
%) CEBIT HIMELEMEZRET S LB
LT #EIAMBAOAS YA D0 o—0 %%,
BELz, SOAUHADUITII—VIERRDAE
RAW=3D&FEGY, FTEFEALTLS I &M
THhd,

TRROEEL, EAMIZONT, FPFIVIZER
2.8mmMDa >y ) — ~ETZEFLY, FEE15mm, 440077/
MOREHEETRE LMD, HERRDEADRL
BEETEOEEBZEZBRET A LEHERELIZ, hT
IVIZDOWTIE, EF. SmOEREEHDEITRS
15mm, 70007%/ mDREHE TURE L =M HBHEER
DFANREBERTEOREMBERR L 1=,

Ffz, REDOELREKDA AP ITI—0
EBRLTHFEYEI-GEWI EMSESHFEBRG NS
ELHEFE LT,

6FEEIX, TRSFDERNHEULERMEREDN
Ehn, MYATOARMOERNS N EEZIT,
AU IV EREARME LTEERET D
=1, BELFEIRA YA D0 T2 — D8

EMAL-ARMAOS VYA DU —VEER,

AELT=,

(MRESRBHR F98 H45

M AKX
1 IZRT LSS, AREHEEITRELAEAS

BIANEYHL, STAMMDSIRITTEMAL TULVERL
LEIC, B—5—T, HHAEZREIELHLIC
£oT, HEMR@IZIFISHFEALODENES SN
B,
(2)

FIZXM|LTREDFESEEZALONDS L, A—
T—DMBLETEZX /T IR ZRAEST S LIC
KO THOERICHIETES Z &, EHLFHIEHEE
NLELDT, RiEICHIETEZEZEMBIFO NS,
&, CORMEHTERZEEL, HBEETERT
WFETH D

&1 At Y1 TDERX
Fig.1. Incising method of columnar timber.

(FER5~64EE)
(HmE
2.
Rationalization of Manufacturing Pro-
cesses
2.1,

Rationalization of Sawing Process
2.1.1

Utilization of Small Log of Todo Fir (Ab/es

sachalinensis) for Construction Lumber
BEMZEET SHERBMERTE EHELD
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5 6
57
.2.1.2
Technology for an Automatically Controlled
Sawtooth Preparation of Band Saw 2.2
Rationalization of Manufacturing Process
for Laminated Wood
.2.2.1
Development of Utilization Technology of
Short Length Lumber
5
6
5
N o 6
1
Q)
@
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&) @

il
56
56
223
2.2.2
Development of Glued Laminated Timbers Adhesiive Properties for Laminated Wood
by Low Quality Woods Composed of Hardwood and Softwood
RF APl
)
5
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@
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2.3
Rationalization of Manufacturing Process
for Plywood
.2.3.1
Development of Manufacuturing Technol-
ogy of Concrete—Form Panel with Domestic
Softwood and Hardwood
4 6
2.4
Rationalization of Manufacturing Process
for the Board
.2.4.1
5
Development of Structural Material Used
Long Wood Particles
w 5
0SB
0.60
6
0SB
6

)
1.2om  1.5mm
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0.5 0.8
x 2
x 1
141
180 5
1000x 2000x 12mm
0.65
JAS
JIS JIS A 5908
JAS  JIS
kgf/cm? 7.3

| kgf/cm® 392 412

|| tonf/cm® 77 51

kgf/cn? 159 154

tonf/cm? 25 18
6.6 14.7

3 0SB
0SB

Assesments of Market-Performance of De—
veloped Products
3.1,
Analysis for Market-Performance
3.11
Management Improvement on Wood Indus-
try

IT Then
143

.3.1.2 0SB MDF

Feasibility Study for Building 0SB/MDF
Plant in Hokkaido

0SB MDF

MDF
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1R MDF1m'YAUnREIZ FPORE (M)
Table 1. Comparative Operating Costs for MDF Mills (Cost of Production in Yervm * )

B 5 2L—v7 TAUA Za-Y—=5UF B A& (duig:E)
Country Malaysia USA New Zealand Japan (Hokkaido)
I | Tu/F (ILKEH) IvrR (SR P At FAT 7 PRV, BV
Wood species Rubberwood Mixed softwood Radiata pine Todo fir, Ezo spruce
F— FE 8mmPL T (12-18mm) SnmEA T (12-13mm) 8mmLL T (12-18mm) 3-18m > F il
Panel thickness <8mm ( » ) <8m ( » ) <8mm ( » ) Average, 3-18mm
it 7g 23
Raw material

it/ Fv7 2,300 (2,000) 3,500  (3,100) 6,200 (5,400) 14,150

Wood/Chip

HER (BUEBLH. 7y X) 3,800  (3,400) 2,600  (2.300) 2,900  (2,600) 9,510

Glue (incl, hardener and wax)

ER R RE 6,100 (5, 400) 6,100  (5,400) 9,100  (8,000) 23, 660
Total raw material cost

IRNF—
Energy
R 2,400  (2,400) 2,700 (2,700) 900  (1,000) 5,080
Electricity
B, il T RE 100 ( 300) 200 ( 400) 200 ( 400) 3,010
Fuel wood, Heavy oil/ Gas
AV TF YR, FRECHEERD. 5,100 (5, 100) 5,100  (5,100) 5,100 (5,100) 5, 500
Ot (HKLHE, W, RER)
Maintenance, spare and wear parts,
Others (incl. packing & shipping)

NS ¢ 1,000 (1, 000) 2,700 (2,700) 1,600  (1,600) 5,000
Salaries and wages

TR 700 ( 700) 1,000 (1,000) 800 ( 800) 1, 300
Administration

AT R UF) T % 0¥ 2 15,400 (14, 900) 17,800 (17, 300) 17,700  (16,900) 43,550
il 0 B I ff

Production costs before
depreciation and interest

WA R R 3,800  (3,800) 3,800 (3,800) 3,800  (3.800) 4,940
Depreciation
FIF AT 5 B0 BB 19,200 (18, 700) 21,600 (21,100) 21,500 (20, 700) 48,490

Production costs before interest

) BLEHE D ERT VR, F1100,000m A EE, Sunds tEO1993F TR, MBHIBIHE (195 1. 9FHT) ¥, EOMEBE IR,
BIANF-OWVT, HENEIREOT0~80% LMK, 4> V- BRUBH TEr Lo Tvah, RKEILHBT 55~ RTid, FREF v
TTHETHILERHBCL TV A0, BEXRIFLIILEV, THE»OOBM HE) 2, LELHRBOIHCH LV, BRYDTH
BIBARMERE ) S L Do BEL— FORK 1US§=100M L L7z,

Note: These figures are based on  * MDF Industry Update’, Sunds Defibrator (1993); New Zealand Pine International (Sep/Oct 1994)
and others. Capacity of about 100,000 m*® per annum with a continuous press.

As for heat-energy, 70 ~ 100 % of its requirement can be generated from bark, sander dust and trim in the foreign countries,
but we mainly use heavy oil in Hokkaido, Japan.
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Forcasting Log Outputs in Accordance with
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Fig.1. Forcasted log Outputs of Hokkaido from TODOMATU plantation.
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Technilogical Development for Utilizing Un— or Less-Used Forest Resources

Research and Development of Utillzation
Technologies of Wood by Chemical or
Physical Method

Jd.1

Development for Utilization Technologies
for Charcoal Products
A1

Grasping Properties of Carbonized Products
and Appropriate Carbonization for Impreg-
nated with Phenolic Resin

1.1.2
Development of Production Technology for
an Oil Sorbent Derived from Wood

300 350

10

69/9

325

0.3 0.5

B ERBLEERE

Fig.1. Apparatus for continuous heat treatment.
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1.1.3
Study for Recovery and Treatment Technol-
ogy of Spilled Oil
6
iH
i 239/g
149/9
139/g 100/9
2
6 7
1.1.4

Development of Production Technology for
Sheet and Matt of an Oil Sorbent Derived

from Wood
i
6
i 2
A 6
9/
99/9
6 7
.2
Research and Development of Utilization
Technologies for Wood Particles
1.2.1

Utillization of Wood Chips for Filter Material
of Underdraiage
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6 2 COD BOD pH
COD BOD 60
150ppm 1
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10
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6

8
1

+ 25cm

Soil l

Bkt / 7
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55cm

B 6 THE

Drain pipe ~

24+
n.—,i
15¢cm
B1E BEHANESS 1.3

Fig.1. Schematic diagram of underdrainage Development of Utilization Technologies
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for Constituents of Wood
.1.3.1
Biological Active Compounds of Spruce
Leaf Extracts

500ppm
80
500ppm
500ppm
150-200ppm
500ppm
56
.1.3.2
#

Screening Experiments on

Pharmacognostical and Fungicidal Uses of

Forest Biomass

2/3
148 310
164
M
5u g/mL
0.1mg/mL
10
30 50
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T
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M. RFFRBHHERDEREMGIRE

BRI REMRITBRE I NGH, oz, LHL, LPS
AMOBHBERICENTIX, TVLSHFYYD,
IVNFTF, N RABEDHBENL, hTLSTD
TRy, T/XA5, AVAAVAYD, OS5
ATVBEDHR/ QIEBEEZRET IMENRDH S
nt=, £fz, A4 3IVEXYI Y, ZF A EN,
E/F7RFOLGEDE / ITHBEOCYXFISS
A AT FIT) UNBRDEIEEE < HIHE T 5%
ErZEHLNT=,

—H, N2/ F, AYS, VUK ETTHEEDR
E XN\VYEAS, N\YAF, V) ARETIZELE
FRILIEEAMBEEEENRNZEN, FITH DA
ITHEIXXEE/RNERLER (FFILERFOXS
MLTY) ERIEBEOMAZRLI,

(2) BEX/ aORERFE N

FEX /a7 boMmEYO RO TILIEEL
URZDYDLIZHT 2NERFEER—/1\—T 1
AETAIELR, FYATFIRIZHLTIE, /NS
B, EIXEY, FOACHEODFERIXTRALHA
RERZFMFIL, ChoDITXREHKEREKIZHM
T5ILT, HAEEOHEMRNEFEINS, L
ML, RZVYDALIZHLTIEIFEAEDX, O
BUTHY, HFEFEARDICELDIR=ZDY DL
DRABRITEAFF ST LY,

(FERHS~TEE)
(A FIAR, TAMRER, BEILREDIEA)

.1.3.3
Acid-Catalyzed Steaming Treatment for
Preparation of Xylo—oligosaccharides from
Bamboo Grass, Sasa senanensis Rehd.
EEEDOHFMRTTEEEL L THHENLES AL
THY, ZOEE=IFEETIS 0005+, dLEED
MAETEDS, 2005m° (RZEHE27, 1005 k) D28
%IZHEHL, RFRAERE LTIIMIZHZALGNTE
RELGEDTHD, CnoYHEEE, |ILAH TR
[ZESE LB ARDEAZHF ST, EMMTIE, HERKEZ
PBDREDT-OTMYEEEZEL, XREHHTIE

NERBILICKIBRENDELL S, COLSITEX
BEREFZEITIHYERYL, HFMEELELLIHE
I2BET, TOBRRICZROFZTHEBRELNITONT
W5, BE, HIMC—BHIERER EEYIEL
EIZEHDNTWSEET, FIAZEE2EN5ANIEE
BHTHEL,
R4, SEEICTHRME 92 HEEOE
A JEFAROERNEONDEZEEFHALMICLT:,
—A, V70— XDORBLEBIZHNT, Bt
DARMTAZIEILO—RDKBMEE SN S Z EHA
bNTWS, AHRIE, RELRE(CHITHEMEDR
MRERFFTE2EDTHD, FROEEX, HHER
BRI MAIE DA SR AT,

DFL 5 UKBAEMRERNT=, TOHKR, BfhE
DFMZEYVFIS0ETZUDKBIEE S,
5T EIN/kgREDHRME THHLAENRMEE
bhtz, MESMEDOKRE SIIBOEHEICLK>TERY
TFILZRDIA AEIARBKREL, BIEEZHK, Bk
AL L, —ErREEREOIETH -, LHL,
FILZZRDILA RBETIEHSZI Y EIL/kEDARMETH
BEIEGZY, 190°CULEDEREN T TIXERBEDRK
PENECHRR LG o1z, —7F, MO LLERMIERGEE
EDFERAICKY, ZEREZICCEETFONEC
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Establishment of Cultivating Techologies
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Breeding of Lentinula edodes
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Establishment of Bed-Log Cultivation
Method of Shiitake (Lentinus edodes) Using
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Establishment of Protection Technique of
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Development of Saw-Dust Cultivation
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Development of Superior Strains of
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