CISSN 1342-4068

%fﬂﬁﬁfﬂf‘%%ﬁ /\T"Z Ve 5" ?&ﬁ:
|  THE RE_P()RT-;_ | ONWORKS -
" KOCHI PREFECTURAL

PAPER TECHNOLOGY CENTER R

VOL. 1;:0' .

2005

Lgﬂ%ﬁﬁﬁﬁﬁﬁﬂ>@-ff

KOCHI PREFECTURAL PAPER TECHNOLOGY .CENTER
287-4 Hakawa, Ino-cho, Agawa-gun, Kochz, 781-2128 JAPAN -







[FL®IC - - -

I #MEEBEMItUY—OBE
i Y - -

AR TS - -

-1

TRR DM ~—e e
Wi L -
®oB -

P OB K U hR 2R BLA LB -

L o > o 1 I o B S

0 U1 = B R W

G R

I ¥BHE
TR B O i — e

AT B O

DHEL D AR S

TEERTHHe -= -
TERT R M OB R —— - - -

BAMGABRR A A g 3 - -

HEMIER~HE

L N 3 = W N e

HE SISO - -

I WEFAERS
KR B3 DI TG & I - 8% - A8 LHEAS omige -

RHARIRT ¢ v 3 2 D%
OB 58832 (554 4) -

BT AFRERE AW ORI ik

1 /PLA AWM EHZ BT B WifiE o> 28 —-

= e
O o 0 W N NN O

S

21
32

- 36

45
53




X U & I

Wtz - NNOITE ORI EFEERRE LT, BWbOT1 14ERZHE LT,
BN -, AMESR, HUBRES, THMEHEEOBEEO L EEARMFELHE L,
H R ERIRIC L A< TERY S0 Ky oA EiE Lol c L, L
QHEfEX NI & B D3 VDO T 2 MBS A U3, BROEHRE
WRERHHIASBRHORSZRBUIE TSI ETLE,

FEDEFH T LS W2 _R—AIC LEEBR E 2T 2720 O AT &
ADEF T BT AR ERLCWAAEBILL OFELERM LS, Stk o 22 E R A
ELHFNEFARKEHELTOED,

SRR 7 AR E x5 & I E HUSES SRR IR T v Y e 7 b CH D THERE
B RE] ARMEEEZDL CRBY . EAINH LVEER & el CRA O &
POEITH I ENTEELE, 200 AHARNEEE, 10— —&TF Ix—7
—R DT MR, MEAD D3 VD0~ ~DE & hEETE &
LU Ty N EBRE LS SR A R CHEM T AMAMEE R 121295
NhHLSEHEMEREE 2ERCAZ—PLELE,

L E O BT RO RBR ST OV SR T RS | AR
MRS, ML LTS R A ¥ —F v b ~OERO 10 OfFH{bHt &
B D OEFICBGEIE L, 1 OFELTRIEE, BT RS ¥ —fg g em ik
{bARSEEE S BT —EOREZ L TR T, Xk, BEARR/N L CRERABZ 21T -
TWETA, OS5 &R E UEBERIEILT - EST#Rh TWET, 0%,
SRR 8 ~ 1 4B i T R RS A MPEE ORISR & B Uz
T IR E LR EEZEA L, FOTEHOL DO - AT 28k
. HitamBEREITVE L, A1 2, 1 SEERE U H/MREEF O OB EsE
L UT, HUNMe A BAF e  E ERE TE A A L, LA LT & v DR - N
Fi~OF A OWCHIZEIRF, F2FM1 0, 1 1EEE, Fropre¥— - R
MO PTEIHE (NEDO) Db HIR V-7 AT AR L, [ S AE Rt
DOERAFE | OFERFEE FE L TEE Lk,

IO1 OEEFE TS S L. By 2 -OTRAKTA LES LT D b 00, K
THARBR IO 2 0 0%, KITRRAME T3 2 8% &L Cvkd, —F. BRAD
R OR A 0 TEREUIR 8 5 %, UGS AR 9 0 % & WBHEIA A% 9 D33 2 £ 9,
LA L., ZOEORAHEOEEESHHMEOEMIINT 7% Tha L 2BETDL L. H
LWEFERH OB T LB L CWAEED 2L b F 2 E T, 44 9 Aiclibst
NS RER SN ER 16 EEOTEKHEAMIC LD L, 27 #T 5 4 4{EHRY
Lo TINET,

T OEERY WML X DR 1 6 R OEE SR L FERRIC oW TEL DD
DT, TEEWEEE, BT OEB BRI TRIESEWIIE L ET,

L bt BRAEOERE O AR KN LN b, ¥ —ORBHIER RO
Ry L HHRIBIC A AN T IHE T OT, JHfRE S ERBEWWE LET,

W1 781 1A
o RS LR RE SR o
pro& g R




I MEEXERMtEVS—0OHE







1 n

WEFn 7 4

RN 104E
IFFn164E
BN 747
B Fn344
I FN384%
RIFN404F
ERI4245
IFFN434F
K Fn4547
RE 474
N5 64
HEFN5 74
FEFN594E
R TR
Nk 2 48
FHE 5 A
PR 6 4

PR 7 4R

-3

BTG4 ICRRAL S h e HEMEEAA AR S BICEBS S, &mREs T T %
Rt & 1p b, ' .

AP LSRR S 0 . AN T SRR & A 5,
BUGEERP A T L, B AR & 72 5,

R OFF = BB A RSt 5,

Wbt & AR & R 5,

ORI T 5,

H—TH T %, T RameE) SsmT 2,
ARBSET L. TR 2554 5,

HITH ONIRERE, SA7E, kK JNeTt+5,

55 TR b 2 5,
TABHAAIRTR OB & & b1T, — TR pE 1 5,

B T R AL T b R B 5 5

REHUCEIC IV, B & SRR 3. 45— LU T BB 2 e At .
HEHERA IR I L ) | SRER Y F Y B,

BB MIIE BALII 150, KRS TET 5,

Befif A o 7 R ERIC L D | SR Sk,

WS MR BT R SIC D . SRR 5t 5,

HSETH (RS, 5—BFehE, 35 AI0H) 2T L. 2 B IOHbAEH. AR
SO, % H A TRATASERE L OF A b o1 ¥ & 5 2 R 50 5 2 |3
BaR b, REBIAR % St ds S 5.
WS 21T L 0 . BT RSl 2
T BTk 5 ST A A o 2 — b AT L Bl 5, Mok

LD, MBRERESTE, BT, B e 15,
RS R RN BIN IR BRI L 0 | RERBE A T 5,

s

AT D,

TIR8~ 94 HUSPELIHIT MR SRR BT 21 L Y | REREE S it 5
TR0~ TI4E  HUTE SRS /N S A IR R A B T B TR s F o — (35 T i o

YT MR EEIC LY | WRBREE T S,

Y12~ 1347 HUE S i SR R S0 B R B TR S B O I S L T B 6 P S S

EHEZ LY, RBEWE T 5,

FIRIGHE  BASOEIC 0 | MR RTEEE, AREA - N THR, SUATEARS & 45,

.4_2_




2 fBERUXEH

PR 1 74R4 A 1 REE

w B B

(1) PR, WRIZETHZ &

K oS

M

R

A B

i k&

iy # =

/= @A, BHEUBECETLSZ L
BHEME B B L OBY., RE2OMEFSFICETS
ok

x £ W\ £Y | WBROFAEARBTSZ L
(5) 3, WMHEEMITICIBI N L
TEEAT - IR (1) FAFR R OAm R ORI T 5 2
RS B3 &
g - NT Q)N LOMEEIBICETH &
il B OBA | ) EEM - rELoXRE AU
# = THIE
F LR BN ED | @AEREOB - AHEEFA.E TR
F—  ANERGILICET 52 &
FERFZEE WA B | G)HERERERRME BRI U R e A Y
G OEIC BT 5 2 &
TR A M | O)TFAFa—F—&TIF—F Tk
DN Lo BT 5 2
W5t B #k {HF] &
(D J THEHTIC W T O AR E
TAHIL
(8) Fhigk « sRfm oM {EEFE T D
z &
(mﬁ%a%\&ﬁmﬁﬁﬁ%mwﬁé
RUACH R (1) B OHE « B AR R OV F T &M
R B IEME OWFEREICET L &
(2) I - A Bt 0 - AP
FEMRR UId B THIE
(3) A pERRAR DG 1 B BMLATSE, & — &
FALHEE B AR JF— s NERFIRICEATA D &
(D2 BT A MRS & D RrpksEs
Mot B RS EH FR U heik o RSS2 B4
BTk
AT AT T RE | 6) ATREREETAEIC X S R

AT O HBEM RIS Z &

(6) FEAFEEHE O FuHL~ ORI B98I B
TAHZE

(7) B N P i DWW T o
AFERICET L2 8

(8) Mar% « BX W DB R HE I 5
N

(%&fﬁﬁ\ﬁﬁwﬁﬁﬁ%mﬁfé




3 MAOHAM

BE ¥ O FE O OB OB W oM BIE OB OB A G
i E 1 1
R = 1 1
o’ E 1 1
% W 2 (13 2 (138
AHRAT - M 5 5
B HOY 4 1 5
7t 2 11 1 14
4 HBEOWME
SO TR 13,069, 79 uf
A T A 5,788. 51 i
A OB B V- NE B3 R HEUmMAY 1, 205, 68 nf
FE v FH 2,615.42 i
B (ko2 U — b —EE8E 2 Bk S 920. 79 mi
E W OFE 1, 465.60 nf|
FIMGE Ko s U — R - IRERE 2 pER) R 1,036, 98 o
JE T FE 1,550.40 of
# DAt L W (EEiE) 31,33 f
B w5 EEE 17. 62 i
= KA R (Bkfiro vy U— R 40. 00 nf
Pz (Bfpar 27 U— Fi) 59. 78 uf
e H O fF o V— g —EeE) 8. 36 i
(RAF 2R IL)
5 & H
(B H)
= Bl & #w|WEFM | #
HOESE R o 7 — S RS R 32, 528
RRPEEE W v 7 — R 21, 828
AP R B R 1, 237
BHAE IR R R 705
B TR R R 1, 435
#t 57, 733
(B A)
F B & &M | #*
T B O B O FE B OB 11, 929 | FABR=PHokE, s BAL kS
B I A 14754 AR ERHGS
il 12, 076

.__4_..




6 RERFHHEUHBHESBIEERH

(1) RREFEeEr (R g1 74 H 1 BEE
Xy & 5l ;1 {31 &40 (1)
FREFAR R L D FEsERE Sy 1 iksric o & 1,570
ket O S INAY 1 Ao E 3, 050

=2 e YD) TRy LAy 1L & 3, 060
: BEEbO ERLSY | BEATICD& 6, 250
RSB EAhD FHERbLO 11k GEEky 1) o0& 12, 700

BRI Lo b0 HEHRH O 1 (Bl Ls) lLoX 97,940

Wl (b SRR [ U it O 4 BLER B 1fFlco& 1, 850
RS VR 1flco% 1, 650

B AR — L O HFEAE 1l > & 1, 990

=6 LERER 1 ABHCo & 3,610

BRHE TR R R 1akfHo & 5,170

BEGHMHRER 1o & 5, 140

Py 1EEH & 3, 310

HOEL R S alE 1 3EHZ o & 1, 660

A AR 1Bz & 1, 290

I KRB 1 & EHz & 1,570

& 1 oAk 1Rz & 1,790

p HiRER 188D & 1,790
A W e o A R ) 13k 1, 950
SRR EAEEERIC LD LD 1 HEHo o & 3, 960

B R A EERER 1B & 620

BEERR 1 (1R5HIE©) oo 1, 360

R BNy 1R &R DS BRI X 380

F Rl R 1 Rz 3, 330

FiE TRy TR 1{F (3ET) ko& 3, 330
BRETERE FILE By L1z 240
EEEFHREETERE FHA ik {(3HET) K& 4, 40
ENEFHAEEERE T Bnsg BEEEL 1 HirH& 360

kR ERE 13kl & 2, 180

ML A EERER 1 #EHo o & 2, 600

A G MERRER 1fFico& 2,150
HAFBREERR 1fllcoX 4,120

R Rk et Dy LN 1 (18MET) o0& 1, 500

s fEIE AR EEEE  BISY 1R &2 BIEG 131 Bz o & 620

¥ FEEE 1 3pHo X 4, 690

57 o e A= 21T T B AR ER 13EHC & 1,990

B E I B 1A o & 2, 340

T F] LTI o o WP b st 1 (1kgET) Ic0X 1, 740
KPR L 5B R B 1{Rlzo& 12, 480

RIS L A E 1 {hie-oX 10, 190
m@%ﬁ%m;%%ﬂﬁ% 1 iz 4, 530
A— b7 L—Fi EAEMRE (RS ERO |1 oE 6, T70

kgl & A RS (HHERERERL) 1fFimo% 20, 940
EAHARMEICLATARR iflicoE 11,920
DR 1{fino& 3,700

il % AM7T A HIPHEIT & 5 IiReER 1 iz DX 28, 030
% B 0950 BLER TR X B bHEER 1 iz & 19, 870
BRI L A PHE 1 Bz o & g, 520

L e R | AR pavutrd 1z o & 16, 620

b PRSI I 5 IPHGEAR 1EEHlc D& 4,970

F4 & P AER 1R5H (1 0% lcox 3, 490

L o i iT b AT ER 167EF (1L Of0) fro% 2,410

SN LR FARaA—F—&T I 5—F =0 L BN THRE 1 B EIC D& 13, 750
BHEIN TR LA TRE 1o & 6, 000

SRR 1 ASRER 1 Bl & 5, 190

P4 X7 LA 1 Bz o & 3,720

R ARER 1 ERlc D= 4,240

2y LA —TRE 1Rl o & 2, 710
HOFINTRE 1EREicox 2,490

A8y L Bl b AT TRER 1 FHifle o & 2, 680

5%!4 Azﬂ 1 {1H) jeo& 18, 240
: =4 M L EEE ] 13l 560




(2) BERFHE (R4 Rl 7TEAR 1 HBRTE
) I ] B iz D
FEMEAT AT —EEE L O RS |yl D& 3, 140
PR h O HERD 1RSI & 6, 100

A —ARRYR LD HIEM Y 1 RaIc % 6, 100
R D O fREms 1 akaico& 12, 500
FERERICEISLO BELLO 1{ (RUERESY 1 igy) loo& 25, 400
BRI LA L0 WL O 1 GEidEps 1ky) oo 55, 880

PIERIL AR dL R Ot O B ER I{fizox 3, 300
TE A R I{inox 3, 300

R — /L i e 1 3,980

X b L#HE 13H & 7,220

BfErm b sl B 13X 10, 340

KipaihHE R 13EHz & 10, 280

IRy alE 1R EHr X 8, 620

TRy RRER T 3, 320

AKERER 13> & 2, 580

B XERER 1Bl o & 3, 140

= L O HiatE 1Bz & 3, 580

p HEAER 1#8EH % 3, 580
BN VPRSI LA Lo 13z & 3, 900
R R BAMERIZ LA LD 1ptEHz 0% 7,920

R A AT S RE R 13E > % 1, 240

{ER R O RRER 1 (1 RFERET) TH& 2, 720
TRAFERER BiiS 1M E: 2EAIL1EIc % 760
Rty 1 ox 8, 660

ERES RE R 1 (38ET) leo& . 6, 660
HRETHERE TM By XL 1#icox 480
EEETHHRETEREE FHHN 1 (34 EC) jtox 9, 080
AEBETBESTERE  FHA s BEEBL 1iicox 720

i E D e 13- & 4, 360

A5 A E R SR 1#@EH - X 5, 200

A TR R 1z o& 4, 300
HAFEERR R 1fkcox 8, 240

R R R S GBI 1 QR ET oo 3, 000

BRI RV R Sy 1E% L 585 1 B -X 1, 240
%R 1 s&EHo & g, 380
FUVE—A=FIC L AR 1 REHzo&x 3, 980

BAGE A BB 13k % 4, 680

e e Y Y e ey 1 (1 kgFET) oo 3, 480
bt e M A ® 1z 0% 24, 960
PRSI X B AAE 1o 20, 380

ABIBR I L A E RS 1z ~% 9, 040

A b7 L—FI L AEMRS (FRERREL) [ oo 13, 540

HERSIZ L A AR (HESRZR ) 1 ficox 41, 880

‘ AR L A RRE 1z ox - 23, 840
BT ER 1o o& 7,400

TG Z BT A FIERIEE LA aaie 1Mz & 56, 060
% HEIREHE BB LR 1T L A U HGAER 1 BRI o & 39, 740

ANEIFLHUR L L S PR ER 1 EF[s % 19, 040

FERIRETE S B HHE L A PR ER 1 Rffico & 32, 040

£ FREREIT T A 3baaten 1 BFlfiz o & 9, 940

T EPERR 1BF (1 040D lkkox 6, 980

r— b i L AR 1B (1 03 2o 4, 820

TR TALI—F—&F I 37— —c L AMTHER 1 Eflliz» & 27, 500
I TEAERE - L A TR Bk 1Rz o & 12, 000

JEARRRR 7L R ER 1FERIC X 10, 380

YA KT L A ER 1o & 7, 440

xR A SR ER 1 B5lcox 8, 480

b L F— IR ER 1Rz » & 5, 540

HLD T TR B 1 iz o & 4, 980

A — 3y L2 —r E AN T IRER 1 EFfilz o & 5, 360

A 2H| 1 (1H) icoX 36, 480

AR ES 1Rz & 1,120




(3) HHas B AR (RA) YRkl 744 81 HETE

X 4y il Al H T | 27 )
TR EL R o TKkED Loy e H T 1 Bl X 590
8 k gh— L& B4 — 1 &0 REflc 0% 650
18k gk FEIE-F— 1 1l o& 630
38k g4 pEIE—F— 1& 1 Biicox 1,410
1k g ¥ fFRIE—-4— 145 1Bl 590
10k g ¥ #RE—4— 145 1B 620
AH Y= 161 Mo 580
Y7 Y —F— 16 1 Bl o & 650
ERAA— RV L—F 1H1BHic& 1,020
ik 15 1BElc-X 3, 070
S 14 LEFRlZ & 1, 340
Z O OJRE LB 1o L RFRRle o X 590
AR A B EEIRE 151 #Fllflicox 1, 220
HEHEARE (Trriny) 15 1 EHizoE 1,140
7 oax— RA—F— 15 1 B#ico& 1, 240
75— e ek 1451 iz o& 500
[EE it 161 Rl o& 640
so— AR A — S — 15 1R Z 740
Hfibdm 181z x 610
RS 14 1 EAllE X 630
B o RE 1 &1 BficoX 800
R O BERE 14510 & 1,230
F R i R B e 15 1 HRic-> % 1,540
w2 anrn{Aa—7F 151 i E 1, 870
T — R 141 Bz 710
&) — T 181 EHcoX 660
X A E R RS 141 Bc X 910
A A=DTF AP 1431 Eico& 720
| AT S 14 1 RiICo& 3, 050
SRy RS FERA Bl an 161 Rflizo& 500
B TR 1 & 1 Efico&x 970
EERA S ey ) 141 8EIC D& 780
AW IERERE 15 1RRilco& 1, 100
Sy — A=k 181Kt 680
(IR PERA B 16 LREElzo& 810
A B A AR 15 1 Bl & 700
Z DDA 15 1Bz X 620
TR L Ff AT LA T4 LRI D ® 930
HEIF AR 1A 14 1 RRlEo & 1, 620
BREE 7 L A 4% 14 1Bz DX 820
TR AT I 15 1ERIIZ 2% 1,430
By LA — 151 8Rko& 1, 060
BRI TR 14 1 Wl & 2, 120
b REREREE 14 1 IERfico & g00
B s (SRR 161 Hflico& 900
AN ELE 151z o& 6, 700
F &ML A BE 173 1 Bpflilico& 530
A I e 1451 REicox 1, 380
TR OIHHIN TIE 1A 1EEz X 570
ATz o AP T—IR 15 1Rl & 5, 210
EEpAs ne b TG 151 HRlco& 900
HAZ v 7T 7 151Kz X 800
Haa et 15 1EH#ICI Y& 660
At w57 151 Ko 860
TEROHREEETHEE 151 REic & 6, 950
1 CPERINEE 1 & 1EFflc % 3, 730
AR 173 LBz & 950
BoHriEE (DS C) 161 EEicox 990
(xomoaiiss 1A 1R DX 590
B, AUH, I ARG AERY T a0 |
HHE=L] 2H X 6, 460
B Rz oE 4,270
BHE=E 1] —Hizo& 12, 930
2 —Blzo% 8, 550
R[] B X U2] REHlzoE 12, 930
BB L U02] —HlzoX 25, 860




7

AT XA

(L) $PRE - JORHLE B

an , "A
X 1 2 | | & | & A |k 5 g
% H 7 A b IbHE | N2 T THAMEE « BT A B H 6
RS AT AL  0~20 B
H0E © 550 mn
JEE © 10~200m/min
VAR R ¢ 12~250g/nd
K20 % T 4 4 P AR A | (RSB ERT K - SO ER H 6
FLAHUE @ £k 1000 mo
TLHEEHEE ; 5~20m/min
FoHHER © 8~200g/nt
AP TEE R S D S | KB gk JRFF - HsUEEME = H 6
it 3~13n/min
FEHERE ¢ 300 om
S 0~20 BE
Gi-3-¥ oy bR ) 160 ke T/e of
ZEBT A MO ABSTRT N 2 06
T S (ZAVPPE
DDR : 75kw X 6P
IV hrh, BB Fr-, wvuFanb
R B R o A P AR | BRR B ek TR NhyhoAb, BBV, A-n sy {6
[N S - - MY AVITAE wpT VA
A=A T l—F— | BESIIEETET | 300-TB 74 1 300 oo S.51
[ClRzEARE (HhERZE) | PHEETRT N 1. 2 S. 46
' RFEER © 14 ke/c nf
- _ BrBH L B 2 49 300 ke
TATHTE—F — | [ERBES T | TAPPI AN T V- JEX 3 2m, fF43mm | S. 54
Z=HER wep s B 194 mm
;162 mn
[EEEEL © 500rpm
BT E ¢ 49 360g
7Ty FAZ Y — | B WEIES 2707 -} : 7/1000in .5
AT oy 2 o | TR ERT DL-150 S.57
4 B B S v R | BEE HP-544 B XINE ST ¢ 5008/c nf H. 6
Bl K 220C
HEB%R : 0~~30sec
7 VAT @ 500X 400 mm
2NV B HE B R OB | BRI TAPPT 423, JIS %y S. 55
oo Bk B EREEUEER H-130-B S. 58
T #R OBE R OB MR | REET AKX | vay TR JISPRIZL K S. 62
5o B R OB OB EEET R | P 8 | TISe8I21 o ElE S. 62
2NV RK BT GE | BB EG T RE-05IN | B E4s4% : 4700rpm H. 6
w4 HE #8 BoRE LT - 3020Xg

T4 oxE B

TeAfr, WEAE, EhRE




A

B4 i £ | B & A | B S -
AOB T it B | VKRBT H 6
FUOo# H O & K2 #9930 ke
148 19 10 ke
N #9 Jke
| fm &K MR | ETAZI B () [ S. 64
JREHLELE ; 47 400g
A 7 v—T | BREETET mEHR  BR, ER H. 6
HEEH 12003
BEESH - 16ke/c nd
FF o F v F | R R AR 1ke, 2ke S. 42
AL F e B F — | AR ERT Fhc: L ke, ke, 8ke, 10k g S. 42
H. 6
H. 11
My — kv ¥ | EATRE TN {ERY- MO K X & 1 160 tm S.49
: &H 1 150 fyva
48 B o — b v iy | BEASERMET 3RER ety bR E X 2 250m S. 55
B —F 7R | R T {ERy -} DR E S 25cm £ .7
fr& Rl — b -Fyy" B3 : 58]
a-Fvy  HEE ¢ 20 cm/sec
Z H M ¥ M| iR L8814 fyva) . TH80 fyva) H. 11
iU & St 0 ¢ 1220m
8 © 650mm
AN B T HS | RARALERT L4114 F9va), T (80 F9¥3) H. 11
M#EY 4y — #h~t 1 ¢ 655mm
#F : 400mm
£ H i B K | BXB8IE B FAKIT : 10MPa H. 12
JA—F =Yy b T kKB ; 66L/min
APHE 2/
(2) T
w0 @ A4lm # Flm & B ig
% B R SR e | )0 T i ; 1~10m/min H 6
7 28 Ei 250 mm H 7
Fon' 744" —2 R ; {rh 500 mm H, 11
b i 2 5 - {EM 500 mm
45" 2y MK ¢ £ 160 ke £/c nd
i) W T I e A2 S 12 A
F A b o — & — | i TR | TC/DL-T00S | MNTERHE : 3~60m/min H 6
& 7 I g — F — NI : 500 mn (B 650 mm) H. 8
P T, S b7 ah, .11
AT V=a—f= F 497 Kage, H. 12

VEPIVRL o i A2 VAL SN
R AT A




I A % ﬁ;
IR R 7 v A | BASEE TR | AWA3T | BSUUTES : 210 ke/e of H. 5
HERERLSTIE 355X 305 mn
FORE IR : 200°C
Yoo X7 v x| RRGEE T | 25LSP-25S | 7 VAER | AT UEEES ViRt H. 7T
160 HET Iy R Ay
=97 [E : 5~25 kg/cn
ST AT R,
7 VAT @ 25+~ 100m/min HEE A gy
bk« AZHEE 25cn, FKHE 30cm,
A Blcm
W # B | RO TN | EEF Y | RIHE 1015 m H 6
oYM AT
#y
o= KRB | EN MR (B ) T BB (1L 8
7L TR S O S B V7 Al ) B 55
TR k-F-,
FRAE S 5| T
HERRRR IR
BB 7 2 b 2| HEEBTIY |AF50 ¢ | BKES : 210 kee of H. 75
7 VARIEYE ¢+ 50 X50cm
WHEIREE ; 400C
¥ i 2 | R 0BT 1029-JC | 790rpm H. 4
#ORE O I HE | RIS T AT : 600 mo H 5
F T : 0~10. 0n/s
&l H iz & | EEM L HEE Ak 0.1 oo 2000hole H 6
53 : 5~30m/min
B v v ¥ — | AT AN ;400 mo S.57
T i B © 180°C
AL ;6. 0m/s
7 A b M| EEkeET EM-600 AL : 600 mm H 3
TR AR BEERIRE ; 150C
BOm 15 R R | R HF-60 IR 0~600C H 3
TR AV v ¥ — | HBEEREL T FRRIER « 12~250g/ f H. 6
F K8 1 1000 oo
BERYBREE : 700 mu
A=y LA HakgE T B KB © [6ke f/en H 7
B A 28m/min
BeAGHRAD ¢ 200°C
AUy & — | R TB-2A %Y | #F%Hb : 550mm~250mm H. 13
MR ¢ 600mn
#H ok ¥R | &4sekTy 10 H. 13
i U B ORI | NS-MB | 859 1T 900mm H. 13




(3) BB

4 i

T

| x

i

A
FHE

7 # R

== 2

V=12

ez 0 <20, X100, X200
FEEE R G AT T HE

H.

JG

B &

=

17 F7xb 2
b

88 . )4, X 10, X40, X100
fea=ki =iz tyienyd

8 M 4

—ay

77574t 2

{0 K4, K10, X40, X100
WFT-Foy AR AT E
SRS TV RENE

WAy sy MY I

HETTT T4 AT A
A7 (H

1C-T000E

JsEA4Y 1 F, Cl, NOj NO,. Br, SO,

1.

YT 1A xR

GPM-250

HITERHED 2 1 0y, Ny, €O, Hy S
HIEHIFE 0. 1~10000m1/nf day-atlm
iR EEAEA - -10~50C

HIEE S« RRE

il EeEN ;10 ~%H

%
o
iz
T

_I_

junsg
ou;
(gt}

~
&

iR B SLBYERT

U-3210

IERE VT -
WZERE, § 7 Kt
HAG-H b

e B : 190nm~900nm

i - MR EAFETT

fErmaEan Ry A7y

HEoAE RO R B E

FoUat=tA-va s

FS—200

LyRERE : 50 pum
MEEE . By 100 A/Fh, 100ml /4y

M r T I R

HAE

JIR-DTAMO
ND20

IR« 4000~400cm !

B HRHE < 2em !

SEEEFR ¢ YT RE A
ViR VTR

i3 : DTGS

RO ERREE

K% o vet

{E3 1 3400

H.

F R TERI

BT A AL

R12704
/R83404

BARTIE

FEE: 650m

P ER D ¢80 nm ¢ 70 mm
AHETEE ; 110X110mn
SRR ¢ 150X 140X X 5 mm
vtk ¢ 85 mh b

¥ A T R —

fEAT PEEEC3EN

2070

KBB ¥ i

. b9

'y 7 TR IR

YRIHERE

16b

BEZMEEFREIR ¢ 0~760 nm He
HIEBORE 7 ¥V imiyticdd
1 mm Hg A797°

S.63

WS RO

B =7 v 7

KES-1i8-AP1

[E - R 7
AL : 7uAr— 10V

Ly 1 2000Pa

M. HW/¥ : 200Pa




2 . "A
34 i 4 | B e Br 8 =X | L 1 -
BEBE T A XY — | B bh—F w8 |KESSE BESZ T 60088 Vv TR AR 076
FEE AT T
IRIE « 7hA-1 200g
EFSEEE © [ on/sec
I G THRIGEHRERS | AR B T 200 FORDTH: (B Tk, a7 0 i .58
B /) B F B | RIS EREERT | No. 116 | BRBRHMIE 6 25, & 1000mm | 196
MR OEE : 15m/min BLT
Agd=tiE : 1momB 0. 5 mnX 15 mm
NCT 4 TR | I b —F v 2 | KES-G5 BHE R H. 5
ZErva
SR TR 10V, Lke £ ¥ T
JEMERE ¢ 0.01, 0.1, Icm/sec,
0.02, 0.00667 um/sec
ATk 2x2enBLE
23— bR n 3 A — & — | POROUS Fo7" AR ¢ 4 25em H 6
MATERLIALS INC. B AHNALERHIH © 600~0. 5 2 m{7K)
130-~0. 035 & m (FC-40)
77V = | BRFEEEER | AP-360 TUSEAEDH : 0. 3~390ce/cn?/sec H 6
WO R B M| RYERT
D 7o Felh BEREREE | B SRUERT | 108 [ © 90° /15sec S. 59
JIS P8143, L1709, L1003 | %5
A FD IR0 B | AE SRS TR | 2277 FIRI O « 7 42307 5L TEDRI H. 6
: eyl e THIRI
v} (F4--h) ENRI
fyMEMNT
HIRIEG - frasy =
FIRIGEFE ; %) 10~100m/%3
M fr M M| ZemREER 309 FroIRRE : 0~100 mm AT 25 H 6
FRRIE ¢ ZEb A :
FERPH : —10~10 mn
I OB | i) TUY R BKHE: Lton H. 5
UTA-1T y-Fyy) 4T
B[ 35 50 B L H | )11 DT-03 n=}"¥p : 25 kg, 2.5 ke H 6
#EFye? 15w, 25 no, 50 mmf
BHARRIE
= B A AABGIEN | PP-10 RIS X SIEHCE A O RESE N | H, 6
Tl =) | S BERIE,
B HE
W O SRR | AR TR | TVAV I MY | BREHEDE : 0~33g H 6
bid]
16 M w2 AR B | (R MBS R | Lo | EAIGTE  ESRAS 137KPa BT | 6
No305-YPL | BE& : 0. 64 mmBL T
7V E R




[ fii

®

o fF BT

i) &

T

BA
EHE

H OBy 5 B SRR R

REAT IR T30

T™M500

TUFEEH 2 0~1. 999 mn
HEEEE 0. 001 mm

HIETEH ¢ 0,550, 05 ke/e nf
YR, SRR

~j

H 6

51 = B M B8

R

halF VAN )
Hi

YN, PR

~4

M 1 T it 37 BE 35 B 43

AR T 0

2015-MR

WO lFHE  :0.5~1.5ke
D ElEAEA ;0 1753 10rpn

H. 6

H— L F ) A

B B R

158

LS FHRE - &K 350mk
FERE T £ 28640, L

F /T I
K BE %2 S EM

5,
73

o]

—,

H ATEAfH

JSM-56310
1./ JED2100

EAE TSR
BRHIRR ¢ R R R
WS RERS ¢ 4. 5om (WDB mm)
THREES . X 15~ x200, 000
BEEF AR ¢ 5. 5om (WD8 mm)
EHETEE . X165~ X100, 000
A =BT Ry S
TIEEE : 0. 5~3kv (0, Ikv #7)
BEIE0F : 6Pa~270Pa

X BAor T SEE
Uh5457° w8
QBase 172 L 5 EMEST -~ -4

A -~z =7

¥ a—(H

R : 106C~121C

H 5

A A TTF 5 A e

2

A 1512400 THFE X8 L 9} X 12
G|
E{EAABERE - 5, T,
MMy, 7V,
EREE, AEES

N RV=0 = A=

REARHME T 200

RIE&HH : 258, 50g
3~ RARIRE : 5~20

B AR — L A R B

H AR T2

SAC

KB 5
FESRH RIS © 0~1000 oo
JEFRHRE S 1 1000 mmbl X5

7o Bl oak OB

BEERT -V Y

UTM-4L,

BOKTE 300 ke
Abu=2 ¢ B2k 1300 mm
A EE © 5~1000 mn/min

i

3 OE

o

—
=y

5 fE R

54

PR-3GM

TREF4GPH © —20~100°C
1B EFEEITE ¢ 30~98%RH
PSR : 60X 85 X B0em

Tx= R A —F

A M FRE S

At L
7747547
FAL-5

RHREEA, SR, e
R R LR

A H 2R g

o3 —

MIR-152

B © -10~50C

1L

|l

R S

H=a

AT anNAg AT

A =

DH-2200

{5 20~100 9ZE, 7547 Vop-

H. b




e . HA
e # 4 | 3 £ B | B | AL % g
& ¥ 6 = H|BIsy CR-200 0 3
2 Of % R R HAEGER VGS-10010P 0.7t
72 BRI A - MCY-13BSF H 6
O W& K| PR L-6000 HRHIEE - UV-VIS #0438, 195~700nm | S, 63
Zw = hF 5T RN ATIRBRIH AR, EEE R Hes
HAZ v 75 7 | REREERT GC~TA i tH38 : FID, TCD S.59
I - T
e E MR B | AARE TR | 2V | BEIES « 45 ke/o of S. 56
B#hs7v7
[ CPIENSITER | B —Fvapve- OPTI4A3000 H 7
IR NI = R e TOC-50004 | 4ppb~4000ppm H 7
AR AT R B W[ h b7y 2 | KES-FBL | 3130 - waiatuie H. 10
H W v R F A KES-FBR2 | #hihi 3%l
KES-FB3 | It
KES-FB4 | #imstsais
BA R A IR B | BRSR R | CAT-125 | AR S HE 25 e H, 8
BE R B O RUYEDT BRI 12546 [@/4y
FhIRE, BHEE0.6keg/ec o
JIS 1.-1906, 1,-1096 tIG
7o N Bk W | BRI EAAS [ DIB-50 | BB - ¢ 13 I 8
BEORE OB OB OHR | SUEE BRERILY - : 49 T0rpn
JIS L-1908, L~1096 %t
voa oy N = TR RS | WR-1600DM | JTS L-1092 FHACHS S BRHE H. 10
Wit A B BB M| RUERT
A WM M YE T | R ACST-200 | % T EERE & : 0.9~50 ke H. 9
O~ W o P TIS Z-0235-76 HH
fR O PR BB B | BRI SRR | ASTM B | RBREM. &AL 9. b9y, £ 110
T (fHI ) | e H B OREERE 2T 5
oW E D 8| SRR CF-7DS 7
i} it O EREINO O X R | CF-300S | 2085 : 2. 5% I 8
¥ TS R I T250-4] | ¥IFREEMEE © 6250 mn H. 8
IH#zEr © 4000~10000rpm
KETBWET A ¥ — | NP S LRO-4000 | JIS Z-0208 & CF K-T129 %l H 10
Dr.Lyssy #EBL [ 28 Ver, J
BROBE HORE B B 8% | BRI SAREES | HFT-30 JIS 1-1091C s H. 10
SR
AT b= A H — | BREF R | sk-1 JIS L-1092 i - AR s H. 10
3o gk R B 8 | SR
v o F T - A BRRER SRR | 103 “TIS L-1006 BEEGEABRISE H. 10
B R s & 8UERT
TU A =S — | RERERER | L8 THet . SRR OARUERICT | 1 11
BVET 2 BRI




B W &M B F|m S| # B ﬁ;ﬁj
4y 8OOk O B R | ERE SERMERT F-4500 IR : 150Xe 7¥7° H. 10
AR b4 900L/m
T PR EX, BM200-~730nm &
Lo R
43fiE ¢ L. Onm
ERAEERY AT A | b—F v 7R AR ORI L A PuEME %, | H12
e Ay OBEICNT 28 X
_ 0. BiE{bd B yazh
B b # BBV —E' A | KTF045N | gL ERAEHUNE I. 13
7 LR REERIE AT A
EREESRE ¢ 4 (0. 3%FS+Hdegit)
O FIREE « 1100°C
RESRESARE: 1T
SHETENE ; A MFa-mvd” 5% PID
o4y AT BB | B ERSYEDT | DSC-60 BRI : FiE~600C H. 15
E = B | v MFEAE FO-710 {# PR EE & - 100~1150°C H. 16
At O HE|Weor BOIF-21~1 | {48« x4, X10, X20 H 17
7 e b EEE
SRMBETOINT AT | = DS-BM-L1 | AN 7rvd47" aybu—jazy b H. 17
DR T v N | BEE{EERER | FDU-1100 | B 5 v A 45°C H. 17
WHi LB AT L DRC-1N SURHIAA © W200mn X D230mm2 E%




I X % #t







1 HTRRR R U firte g
(1) BhrAnak
H H |t 2w =
EUE T 580 | EIOINMR, BE
PRI B 58 2 | BB, &EmnT
RO AL PEAT PREGHT 590 | WREsEb, SEn L
B, 12 1 | ¥taelis, hora
R X— T 31 | HQUETR, B
AN E B 4 0 | Peksns
Gl 1, 944
(2) Bt
CA O T ¢ M 7
IERAT - INIER | APE TR IS 5 BIR AR, IR 12 B3 A ¥5%
2R R MO T 7Bz T
AL TR o 25
AT~ A 7 it
BHY - FOHRRIZ DN T
BRCH T i TRAR AL 7 DIz T
AR RNUHED BT IC 2T
HORSFIGHE Pt o FofticEb i LM B EHE TTIe oW T
ENE ST A ORFA~OR Iz T
RIS ORI BT B IRE
2 (REER K UER % {E
(1) (KRG
iR Bl 7 8 9 10 11 12 13 14 15 16
14 # | 1,680 | 2,582 2,258 | 2,687 | 2,885 | 2,281 | 2,088 | 3,605 | 3,061 | 3, 257
TECEL(T'H) | 3,385 | 6,312 | 6,841 | 6,402 | 6,712 | 10,113 | 10, 245 | 12,302 | 11, 129 | 11, 154
(2) g1 fti
iF Bl 7 8 9 10 11 12 13 14 15 16
1 | 460| 634| 672| 893[1,040] 860)1,021| 893]1,250| 775
BB (1Y) | 281| 488| 488| 36| 848| 675| 941| 756| 915| 513




3 WEEOEITAL

A | il 75 | 1 %
2 5/17~ 5/19 | 3 b~ 32 COFHHHE U TSt R R b
2 7/20~ 7/23 | 2 b~ 32 COWHKIHE IS P N oy N
3 7/26~ 1/28 | KA OPHERIE OAHE IR K
3 8/16~ 8/2T | A v ¥ —viy/ EAn LR R
1 8/16~ 8/2T | A v H— iy S i L R R s
3 8/16~ 8/27 | A v A= iroT AT R
1 9/ 6~ 9/11 | FHLOTEOMERIC B3 S HHE HIREEIRT R R b
3 9/13~ 9/17 | FUEFD BISHE - BEHRICE SHEMBNE | WFnde 7 K7

TIROBHE
1 9/27~10/ 1 | IHETRROYHE (FE) RSO0 A
1 10/25~10/29 | #& « FER OIRSHE, FRIL, =Fifto | (B0 Jea
PERLC B4 SAHE
11/16~11/19 | #LORIEHHE HUH T R R
1/31~ 2/ 3 | BLoFIEHHE SR LS HHE R SRR
4 THEFEE
X [ Wl B R % | LETRREOAR
B R (B 8| BERA H 8. 9.18 | HURAL
B | AR | AR H 9 617 | BEETV A LZEY— |
B R | AR [ ABER HI12.10.17 | R — b
W FF| B S| BRERH  HI2.12. 8 | FIMIAFnELe Sl ik
B PR | AT | ABH HI3., 9.26 | EESEEEREAT S — b
B | AR | HEERD H14. 8. 2 | B0 MiEEZRIN TE SIS & & £ oofE
JiPaprs

B 3T | ABRY | HHERE  H14. 12,10 | FEBENORIN < v b6 X ORI s
—k

B #ART [ HBER HI16. 100 3 | FEERT & ARG O BIE S B L OBHER & NHL
T

¥ OFF | HEEY IR HI16.12. 2 | SR — B ORI B

Ko B | HUEETT | HHEEH H17, 2.25 | BUEEPEORE, REME E 2 i EiE i,

BOFF | B | EER HI17. 6. 9 | RANT.Z b o Rk Lo v

RAMIZ b




5 HEKERUVOEHE

= 4% |7 — v R K HIFE H H
AR S 2 | RIK | B 2 R LA [ Fk— | HI6. 5,27
# 57 MEHR AR B @aeL
SAEMIRFEET S | BB | B v RFEEEE AV -G 1 TS 116, 6. 12
GROWMILERICOWT
(Fd2)

PR 16 EEME U | BRET | AR EIC L A0S | &AMa] | 016, 9,30
F 13 MAHBTSRE HAn OB 3%
i Py g | e Y
WAk 16 FRENE | & o | SRR Ui /PLa B | R — |16, 12. 16
WA 2 AEES B RO SRR
Third International | FLHETT High Performance of Bamboo/PLA | ITZR%— | H17. 3. 16
Workshop on Green Composites by using Papermaking
Composite Technology ‘

(F5) PAMEIES | 5l | Mo 7 1+ 7 U M bic L 5 |- |17, 3. 18
5 34 [ FRP 30K o A V7/PLA 15 M B O T8 B Rk
PR 16 SEEERMEMS | F A | MAKEEEM O U Yo 2 UAEBE | A T8 |17, 3,18
BRI A H S TN

MG ERE BRI RSB 3

H B | B fiti HIWMEE T A%
H16. 5.18 | AEE (PF-10) 54
HI16. 6. 7 | 77 UVl GRS, &M 3% (KES-F8-AP]) 24
H16.11.26 | 77 U— VBRI, mE MR (KES-F8-AP1) 14
HI6.11.25 | 78— Al A — 4 — 14
H17. 2,16 | A s (PF-10) 14

7 BRMIREB~ANEE

HRU R B A | KHME | BRIA | 50 T KSR A & T b
5 H|H B ="
WFEROWEE [ HI6. 5.27 | Tk 16 EERIRNAS S OREARHHIC > T
B L OYE¥ (116, 7.26 | BSOS & BRI In v

HI6. 7.27 | Fudlk & AT OB A W T o Hiflifga

H16. 10. 28 | BibRAHEAT & A S TR I DT

16. 12, 20 | BR800 [HMiHER B 0T OIT HE by

H17. 2. 18 | dEM&EE R L GRS 0T H S b

H17. 3,17 | VRR 16 REILEFEOBIEL L OSREEIZ ST o

THAebE
HI7. 3.18 | sk




8 HEMRMEMRER

(1) % B WS LG IE Bt sra (B 4 34)

Bl & H|T — 7 EE I
HI6. 7.29 |HSREVEMHEZ BV A8k A0 o T 6
OFE B R U o A7 L HHE
77w —7 A (3. 8dt X51 mn 100%)
B R A 2T 60g/m2, 120g/m2 DY L T EFRIEL., Btk
OEWERRT LT,
AR 2 RF N T A 7By ElE
WRAMP (3.8dt X510 nm 100%)
W ] KEH WMPa~10MPa T X THBMREABZ Lz, &
T2 ) Z Y o FOBWDIE L AEORET L,
Hi6, 10. 13 |7 —viFa 4
FEAGRHE 2 M » T R I 7= B IE LT,
H16.11,17 |y 72 #0777 /—< > b 5
L—=" (2. 2d0 X561 mm) 7 = 7 EHEEAY 0L — D
FERIC LD BEAYORERAEFRI U, Sl 03—
Bttt e 7 7 R0 bR CIrFa <y NREKD
Fx A — b ERELE,
M6.12. 17 | Ak A ORLE 4
ML= > (17dt X 76 mm)
@NBF(H) (11dt X 76 mm)
@ES #k (20dt X 64 mm)
BT OV, W] EEEREIC LS v — MuERAR T,
H17. 3.18 |Hffii#sE = 2 3
e o [HEIF TR R OBE L B ORHEm Yy 7 A
OB AU A TR RHE &
F v ¢ TRIHEESES O ) VA 7 AVTRSEIZ DT
HOAT WPEERHTE ¥ AT IR B 1#
al 42
(2) ot — & —&F 23— F—IFE S (SR 4 24)
B O B|7 — = I
I116. 8. 11 |[{RBURBA{E (A%h FHEEHK) 2
H16.10. 6 |KEHRIEMEHWAEKINT BARA 8

AR X I ~DO P FF B LR AU OF7 7 7ML

JFUAL ¢ MRS E & Rk

R oAUV BICEITF

M R X AR = VB LT F %5 ET a—
}‘ L/-fto

OHEHE X TGS L RA N L — AR O = A T E W7 3
Fo— | :

DG R X FNE, A v Y AR
o =h U AL

PE s = U R AWTC A U O RARERAR I HE SRR & Tk R T




I x— kL7,

B B o7 — < & M
HI16. 1L 17 |¥ % 77 ¥ —HkDO 77— v b 5
B - BRA XEEARAA, Rt u oy 7 o VA

R T2 RS
B R SRR IRt v 7y 7 A VAR T 2 R
— bk L,
H17, 3.18 |[Hfifed 4 23
T o SRR R OB E L B OB F Yy & 2
OB R PR E B AW B
T TRERBESEY D U A 7 AARBFgRI ST
i Rl RRPEFERN Y ¥ — KA - LR A 3
it 3 8
3) %% HAIDHGEAT & (R B¥: 4 34)
B & H|7 — = H &2 m#
H16. 8.19 | At TOIEARM OF|H] 4
ANz (ZAE7 2oy o 2R BFEEE Lz L—7
Mo
H16. 10, 20 | FIEHET O 2230 L— R O Fi B 1
5~ 1 5gf,/c mDBIRITRAHE
H16.11. 5 | {&AIBEM (A% 3B3URERN) 2
H17. 3.18 | HilrshwH4 23
7o LA S R OME & B ORGPy 7 R
NN E A TRBEEEEEESE KM &
T— o (BUREESE O U Y- 7 MAVRTZEIZ 2T
i MEREHINE AR - MTHE A
# 30
4) RERRIEIGHRIDHEATIE IS (S B#: 5 94)
Bl H|7F — ~ =
HI16. 7. 1 |AYTFTH 7 VEMZIZAM L 4 2
H16. 1118 |37 Tf#E (7 4 VP Hoy) Toy UL 7 oibi 6
H17. 3.18 |Hiffisas 23
7= LR OB L BH O & R
HORD AU T RPEBCREESE KM &
T TREBEED O V ¥ 1 27 WALz oW
i ORD  MPENEHIN R AT MIHE A @
= 31













REENENTHE R T ¥ — 44 VOL.IO  2005—

RIS OIN LI % FA AR « REeAnin LEA oBrge

FRVBAL AN WAEE AR
el USSR 13 o SN TR

PP+ BRRER RS

Jun MORISAWA  Hiromu MATSUMOTO Eri TAMURA Shingit SUZUKI
Maya CHIKAMORI  Yukio HAYASHI Masahivo KOHNO  Yutaka OCASAWARA

Ryoichi TUNO  Shizuyo NISHIMURA ~ Athuo IWASAWA

SHVEDNT, FACANC S BALHEM 2 LN TRE L L CofIHFEa R L = 5,
R O=H VIO T LR MESHARD bR, 4853 EEE . SEOERE Y v
DERFEER L CHEEIERIC X A M0 BIc SV TR BTV W E £ 2 T D,

FERER RS — B L OEFUATEMG & — Y 2 K HEAE UBMES TR 253 L7 58 Wi s —
B L UERA AR — Y DRB T o MoK 308 H AT Ui, 7o, REERIE — NS
FOBEFARA S — VIO TR EER L s & 2 5 R A bR A B o 1 L,

MRER > — b ORESFEEBH L, K7 T Mok 0G4 Hesr Lis,

1. IEU®ic

PUEM. BERAL, SERL L8 REktio
FAMImAE % T 5 #EANT W TIE R A5 A
WHERD LIl oTWBHDS, HEEHK], BRIk
Fl. BEIAL, BKH g PH - REHE I T o
BRIV BB AR P I A e
HED L OREFRTH B, TE, SENLY
T T KB R HE O T AL % F 7 gt
INEOWRIEEBEE DY, Bl r—L L
TINLORE=— X R A Db A%
T—< & LTIy 1,

FREAR—2, ¥I5F U i
FRNEE LTI A s & 1
B LTRSS Db TREMICIF L A Bif
b TwiRy, L, TAHUFFon
LR BEMALRES 4+ 2 2ok v
TEHE LCotftdm X3 LT
5,

LT, MIFEANZ AN Z & D TE B5E
TEDORIKRR Y o4y ¥R L. (LS
B L TR L, BT MR, BEREE L
L TOMEROMM EEEID ., i 6 KRk
DINTEERN, FUEHE B4 - R8N
WOTSLER LI, £, RkEEZomnT

HAN A AT RS X O RS S ok
BEfRRE - b BRI AR o — Y ROy
BEETMN 7Y 2 N5 v THBS R b
DR &I T,

2. HHORERY v — Lo 0OREB LT
s L Ao -
INTHEANIND 2 & DT BHHO TR
R Y=y BRE L, KRR Y <~ i1k,
TEMA LI TEA L L CoMkiss m L
iz,
2. 1 =AU ARZEERRIC L AEREOm E
2. 1. 1 #+#t
1) DR BETRatie & AR ()i Il 1A
FA . A v v TRE (SR
A H
2) MTIENA  =h U RELEE BV S
F Lot
3) MILEKEB = b U REER (BEY S
F o) | FARAl G5 —T
U - '

2. 1. 2 Fik
=0 IR T KR KA S O TS

FRRAR TR 2 — ST R T L —

B R R AR E T R e o & —

MUY AR IR il




fEXEINTERLARRE L, £, =2V
FIEETNE L ORI E HEHK R ORE
TS HIRES L, X HICEROWE T
IR L TS B %% Lz,
MTHEBRABL B a—F—&T 3 F—
Z—FRWT, HEREEIRic 77 7R
Lz, 75 €7 v AT AEN AR &
2w BT o o A v VG R a4y
OWiEEREL, 110~12 0 COBRT
B LT, OB T Mo SRR AS
HMAREATE S SIEETO0~80CTT IR
— kL7,

2. 2 BRBLOER
AR CHW = U REEAI -0

G080 FIC IV STV HEERSHAITH Y |

BEEE. YU ke 3k In#ia g S E Y
HhOTHhD,

ICEE A CiL, ARG & Fiitl L UR A
vV a WA RV ENTEDL
LRBERERHNENRE, BELLLISGE
THRTCILEENEVE D, B0 REE %
FECERNLOEHERE IS, LIL, =
H U FHEEFINC I EHI A N  CEE LT
B CREL, THEEO Y MIRelES L
T~k L, Zdd o= RICEHAA
FNz CWHTAHA &L, ZHETCRE
BWRS AT IR TEL 28 G
Mlpot,

ZOHAFNIC L BYE B, = T REEA
W EDL S REEE H 2 TN D00, BITE,
Wreth Ch s, S bl ks, BRORNK
R Y o — 5 DR E R L UYREAERIC L D%
RO Bz W TR RITW RN EE 2 T
Lo

3. Rek ko TIRA% v 7 BERD LR
— b B L REEB ARG o — Y OR3E

K DR Y 7« ) =B L OB E 7

W, BEFERFR S — BB K UERAAEG &

Y R L, KT M L AR ST

DFRSLE AT,

3, 1 REE{HRE— B L UEEHARA

L OFRAT

3, 1. 1 #8

1) AT (CREMCERR U, AERE « PET
HiHE, L—3 UHRE. )

2) Furr Ty (FRUfETTR
A, T EbE i KD

3) hFlom—A (MR AL
FuiTie)

4) HBURGY

3. 1. 2 FHE
1) BERFfRFE L — P B L UOEFARER S —
v DRSO TER G

Fars Ty, blan—ARK
RS2 AR TR ORE ClRESY
T KR & FRE LT,

HEOBRE TR a7 v 7=y
v, hloo—RA R UIRERA WO AIRTEE
EEIENT AR R T A — I EBE SR
BHa—d—&5 I p—F— AT, ANEH I
BRI L, 79 €T n— VI R i & %
T EIRICABR ESESE, Sy 727y
7o b v U TR B s Ty OYAE & bR
EL. 110~120COBRNTEHLE,
B E I 6m/min T D, B UHE Y RN
& Xic#br L,

2) B BB LU AR L —
W OFRM T 5  hMe k ARSIk

ITEoORECHMLE 0T b T2y
V. b Loao— 2 LSRR S # O KIS
A RN TS O 2 —F — VW,
KRBTSRI LT, Vo987 u—
RS RS, Ry s Ty ST hAr—
NCHTEHAZ M BESOEREREL, 11
0~12 0 CHOBRMTHHLE, BTHERI
Aok & SICEp Ly LTRG S L
77s

3. 1. 3 RERBLIUEZL

fEEERs o — PR LU ERARSA v —Y
AR LRIEF IR BEt Ui il RERE
R — b B L RENB ARG — Y ORI
I v bk H8GE AL LT,
REAB R ORE, SR8, &
i/ arr b7y, Feaaur—2AR
VIR HOB T REE 2, 7 0RO
R — PR L OERNFEA S — Y &R
E LT SEUT BB — bR L UER
MAE L — Vi, FhehfsRicgi L
7
RAEMEECIREE S — MWL, BiAdhE
WKk, AROREERRR, AAORERE
RER, MAE I 5 RIS L ORI
FHZEZ O =¥ —RRE L L F OfEGE
A BREE L,

P AEAT S 2 ic Wi, AR B
RER, O SRBR, RNERE AR
COE = A —RERC{E U O iEA B L T,




S BT, BEEERRE S BB K OB AN
TNV T BRI L LT,

3. 2 MEEREFFL— FAEHOWEARORS
{RErER 1
Ty b v =y, Pl —2Bk

GRS 2 & SRR (R —

W Tv s a (AF< T a) OREER

FRBEE T, B — how ol

{RFFRE S % AT L iz,

3. 2. 1 ##

1) AT VoK CHE & s sk
THHZIN TS b GRS HAZEA A
100g )Y =,

2) BEERREY— MIE3. 1. 2@l
FETEIELEL— R AV, Fo—
FEFE (1D) BXOMHR IR 1D &
BUChHA,

3. 2. 2 N

- H5 TR A A (100 g BLEE) % 20 X 25¢cm
DR E ZZE Lz — MoERERas.,
SHILF v v IERY F LB ENE
AN, @ERE N LA OhiCFERT, 102
0.5CE I 510 5°CIZBRE LA ¥ o
AT RE LT, A U H =T D
G IERE Rk &,

FNENDES oA o F ot R
THEA (0 05, RELTHE 24 BT
SO L, GElEEEc XA AERE
T o7,

FEEIR R O = A& flE LT LA,
afii., bEOFNENOVHERBI-,

HHLE LT, = Moy v 7 &
NI TF LA AN TORE (1D
HEALED) F VT, foRBRE A & FEEEICE
EraiT o7,

B ZERIEE R CHIE Lz a o2 kic ik
L, TERENDOEHF DA & 22— F — 2}
BT HEETOafid 100 & LT, Zhicsd
LHEIRREIED a B2 THE L, £hEh
DA DE % g L e,

3. 2. 3 EHERBIUOEZR
BEMEERCL A afirF 2B LT
415~ T, 0 B O a fiTic %4 5 8OaK R 4
DOENEFRFIBIUVSICRT, 0 BriEloa
5T D aRERE OB/ ER LTS
xR, 21T,
TNENORTOBZELE, afi, bfE®

LA PREEREIC B L& 2 A, LA,

b B CIIFERBIAIE T L B Cii kx4
LA Lo d, LivL, affldfke
BRI £ OFAER WD Lo iz, a fifihk
WEX B DR BN HRODELA T LTE
D, BENEOHMICKRE pRERsI1E L
RODEBENRKEL B, w7 udl Fidst
BRIEHI CrIfEon 2kt b Rt d LT A,
REAERIR T 2 & & BIZAH OISR EET L,
BN BRI L CHN OREOEEHR
KT, #ODRENRIES & bica
fE/ &b bnsELZLNS, $/-. H
B TH a & KA O S ORI HEBIRY
HEARO LN, £ 2 Ca DT iciEE L,
IRERAFOAOELES L,

B HOWIER R T HRBECER I <E
b D& WA, BERIT IR BT
THENETROBA TaflilcTEERRD L
Niz, &2 CRBEBERIOENEROBF O
afl% 100 & L, ZHIZH 5 RGEER F0
aflxiEHTchob L, THERDOHADa
EDOTAL & s LT,

—HORBAIL 10+0. 5°CTEBE L CTiT-
Too ZAVIEA O KARRIEIZIE U7 R
Thh,

PREIRAE 1020, 5°CTIE, 2 ToRA N 24
Ref 12 © & BRI ARG & LT 5 & oo fig
BICR bR BT,

Milicdkde, MW, 752 3— kK,
NI — M CIL A O a fifid 24 &I
TICHE 70 LFETERTLCER D, 48 BHE
Tl a IS 60 LI TH Y U DR
ki, BINENREE Th T,

ZhizstL, Py —h, P+T>¥—F, P
+TH+NI— it 24 I a [l gk
80 Pl k&R - T e, B EREZCH P+ T
— b, P+TH+NI— RMNIIEAR 752
= b NI — b 24 BEHEHE O a {3 D By
fE5RL7z, Pi— bRk 24 B¥EBI, P4 T
=k, P+THNI— I {EWMERT L
oo TORERNEL, TRT LT oUUH
MIvs, Turr M7 oPrd hlan
—REMAEDEEIE SN, AR Y
MTHDLIEREZ LA,

HEREAMOREA~DOBEL, BIhoN
— hTET TP o~ N RBEOE{LE AL,
P+T+N¥—hCHP+ Tk EIRER
BOBEETRLTND 2 e, AERTI
FEARFFRE AR B2 T RSO &%
ZoNhs, UL, BlEE, BEA0ETOEH
AR CIL, RSB ATIMENTWD -




R DFHEAS RN & S ARTIRO T FIE T
R BRI S ROMERHD 2 &N
EZxbh5,

fthJ7 OERER F ik A 50, 5°C TR LTIT
2T, THI—RMRBEEORERTCH
bbb Ths,

{EAERE 6 H0.65CTIIECORAIEB,
T 10£0.5°CL v b HENREHRFER N T
776

P —bh, P+T¥—h, P+FT+NI—
R 24 % THEECOREE R - TR
B, afibiEE8s M EERWEE R Tz,
TDEL, P+HTY—h, P+T+HNI—F
V106 IRER T8 T G T0 LA LD a {EE - T2,
Pi— b 72 Bl E P+ T~ b, P+
T+N— b EFEEOELERL TR,
96 BFRE LA CriAic a AR T L, 120 B

BitgiiE 772 — b, Ni— b EREEO
fHE Mot FOBRFRE 1020 5°COREE
LI OHEREMNS, TuT b T YO
EARFFRIIC A IR A B 0 | REFIREI
FEELTWALDEEZ LIS,

R, S5 — bk, NI— bt 5%
0. 5°CT% 10+0. 5°C & kI 24 BRI 1L
a BT TOUTECERTLTEY  20%
DL 5-0.5°CE 10+0. 5°CTIEK & /st
(NN gAY IEESY i

T OERTHIEEREA DO RO ~DLENL
AL EhoT,
PLEDERMNEG, a7 PPkl
W R O B L, A BRI
HMTHhN, Pl —RLHALSLEAZE
L0 X0 RE ERMRE S 85 2 LR
Bl o,

F1 HEEES— FOAT (ID) BLOMER

£4%% (1D) &k
A AV /A S ASERAT TR
N~k HRE A
P—k A= DAV I NI SN - G
P+T—h IRF TRV RTECN F P Lasu—A
. T T2V ETEN A+ Fam— R
P+T+N— bk A Y

#2 AAENEERERRAE (1 0°C)

R — __ fFE afd
piti AL N P P+T P+T+N
0 BFRT 7.97 7.63 9. 81 10. 75 8.25 8.31
24 Pep ] 5.13 5. 38 6. 94 8. 85 6. 71 6. 88
A8 F5RE 4. 29 3.97 4,98 6. 74 6. 22 6. 19
72 BERY 2. 49 3.25 4,32 6. 00 5. 93 5.23
96 A 1. 60 1.80 2. 79 4, 34 4,74 i, 78
23 BE (afi) OFEEE (1 00)
SRR _ _ 75 a fHDOEL '
HELH AV e/d N P P+T P+T+N
Edh! 100 100 100 100 100 100
24 Il 64 71 71 82 81 83
18 W 54 52 51 63 75 74
72 R 31 43 44 56 72 63
96 ] 20 24 28 40 57 58




#4  OENERERBAE (5°0)

T — - B% aff
piidtit A N P P+T P+T+N
0 I 8.58 12. 29 12. 66 9. 64 12.95 13. 49
24 5[4 6. 06 7.25 8.01 8, 08 11.39 11. 99
48 WS 4.177 6. 40 7. 11 7.32 9,77 9. 99
79 W 4. 54 6. 17 6. 66 6. 86 9. 28 10. 04
96 FERY 4,15 5. 29 6.29 5. 66 9. 36 9. 44
120 HERH 2. 46 5.18 5.13 4. 54 8. 73 9.31
144 T 1. 53 5.51 4, 96 3.47 8. 65 9. 59
168 5 1. 97 4. 70 4. 26 3. 65 7. 64 8.75
£S5 BAFE (aff) ORKENL (5°C)
T _ __ th7 a HDEEL ‘
A0 P VAV N p P4T P+T+N
0 ¥ 100 100 100 100 100 100
24 H¥RE 71 59 63 84 88 89
48 HEH] 56 52 56 76 75 74
72 BF R 53 50 53 71 72 74
96 K] 48 43 50 59 72 70
120 e 29 42 41 47 67 69
144 IRE[ 18 45 39 - 36 67 71
168 A 23 38 34 37 59 65
100 £
—~— $RINER
80
# =504
ﬁ 60 —<—N
&
= -
% g0 |-
ﬁ =~ P+T
20 —&-P+T+N
0

B
F1 S#ERERB<IOHBRER(REEE100)




100 €%

80 |

60

a0 |

% afll EEHR

20 |-

- {ELE

A b Wy

N

——p

== P+T

—&—-P+T+N

0 24 48 72

120 144 168
B e

F2 @ERGFRBRY/ORBERRFRESC)

3. 3 REEGFR— b EAVZARO/E
PRl 2
Kt Loz hEhornr s b

VT =V, blan—A HIRRSW A

B XY ERERERF L~ T s u (AN

Fw /1) ORERFRESITY, Kitls

TRl T 7y T P S

ARG E ) & W U e,

¥, WRY— b (K48, L) %

FRAWTERIEY— b & OB aEERE D % LR

HEL F

3. 3. 1 M

1) ARF = 7 RO S R ik
THHZM T &b o (Ghlg mfgRa
100g F2IE) MW,

2) EEEEY— M3, 1. 2iFEEL
FieRIELEY— W, &I
Fnd s (1 D) BLOMiERITER6 DL
B THB,

3. 3. 2 KN

Iy s H (100 g $2HE) A 25 40cm
DR E X UIn— MFERFR A,
EbF ¥ v I HERY) F LRI
AR, @RI LA ohlziE~<T, 10+
0.6CIeBE LA ¥ at—d —NITRE
L,
FNEFNOHE & A v ol —|TRE
TAWERT (0 BERD) ., MELCHH 24 KR T
LICHLY L, Bl EEE i K A aAE
FIToT,
EENEITAEA O =0 P& iilE L < LA,

affi. bEOEFNEILOESE KD,
HBE LT, - Mo ETF v o 7 &
RY mF LB AREETORA (1D
MENED) & T, Lo R & EREGT
BRA{T -7,

3. 2. 2 rEHEEOFIETITMELIT >,

3. 3. 3 HEEBIOBR
sEREEEI L At a AR T, 8IC
AT, 0 BRI a fHIC A S BRI HEMEOD2E
LBEHF 9, 1 0ITF7T, 0 Ko a flick
T L EEBEEOELRER LIS T 7R
3 1,
FRENORNT OEFELF, afi, b{ED

FRERRE SR & FRRIC LAE, b E CHERBRBAGE
i & BT TR ERTIAED o
fro 2 CHIMIORBREE R & R a HOE
{LICEB L, ZhiBAhofaodihigs L
77

M3lckprfmmnm, 797 —F N
— MO, AT OREBREER & FIC R o
a fiid 24 BER I T IR TO LT £ T
ETFLTEY, 48 KR Cld a IdHEE 60
PLFTHY, MBokttutdobin, BlEs
BHETCH ~ T,

PI+Ty—bk, PT+THNI—HAE
[y 3RS B & [RIERODAEM & 71 L, 48 IFRTE
T a fAITHE B0 LA L A{R - TE Y 96 Wi,
120 B & FE 5L 60 Bl 2R - Cuis,

ThblestL, K-S 7w b7y
EBTUR Y — MI, 48 Bl E Tl I+




A7 TP dBT LE— R &
FEREOERAE R LI, PR — K, PK
+ T3 —h PK+T+NI— ik 24 B
THEECHREEE R R D, a E b 90 2L

LERWETH Y, 8B L PR+ T — k.

PK+ T+ N>— hidde#k 80 LE&R{E-~T
PR 2ol

PKi— M 24 K ECP R+ T —
e PRATHNI— kEEBEOELERL
T3, 48 BRI LA G Aadic a fEME T
Lz, RiiEORBTH 1l o7 o7
SV ORERT LI — M. - ERRE
THRIa7 o 7=Prd haan—2m
MABEDRIB T — b & R OREE IR RE
HERL, £OBREWIC a fHAME T T A4
R Uiz, TOEEMN, Ko7y b
VTPl Pl —R ST
DB S TH D LB SN B,
KAy horr=dvd Pan—
AT BG W — M, 48 FFE E GRE
IHE S w7 b T =Pr e bLaa—2
ZHAE DR — N EEBEOEMEFR LT
WIEDS, T2 M BIEP K+ T~ b3 L
CPK+THNI—MIPI+TI— B
CPI+THNI—FLD G afEDigEM
el AR A EREFR L, Fhfhoa g
ORI T o7 he7T=Uricst L

KA 10 Ra 2 MERERL o,

ZOFEENG, Ko r v o r =y
PIRIHE T RN T =Y bR LT
RHIFHRE CIIBARIFEANR S D b o L
fZahad, Ll @, A2 Lo
ERRIE 72 R 2B 2 LiI3ENnThD
e, KR a7 b or =Pt
T a7 R T =PI A B O
EEZLBRS,

SHOBEBIZ B W CHLREHIREA 231 L
foio— N 3RV BEEIERASIC L5
BE ORI ATE ORER & RS IC 3D b
2oy,

K i #Hfds L O L AR RS o — b & 3fE
—hEREBELEEZA, LEMTRG—
MIFHCHE, TP R 215 LTy
e, Ty —hERBEMERETEL,
FFEREFRE IR B dhoTn,

K i f8ES S — M 24 W% Clka il
ORET 5 ThY a7y N T =V rRE
BT L O S— OGRS ek
2L, K i ARG — b kg a4 s
A FCHEPREEANE Loy — N ChDInD,
bhORERAROREOERE XD b0 & HiZR
Shd, Lo, 48 BRI Idtho 7 ey v
R T =P BRT LTV NS — kL REkE

FO6 FREERRY— P04 (ID) BLUUWEE
A% (1D) i %%
A AER
TG =] ARERA R
N~k WEEAY
PKi—h KT a7 o b7 =0 ()
PK+Ti¥—F KA 7 a7 b7 o BTREUN+ FLaAn—x

PK+T+NI—h
RS

KR a7 b 7P =BT BN+ FLaAn—x

PI+Ti—Fh

THM S a7 R P oD B TEUN A+ FLam—2a

PI+TH+N—Fk
+HERS

[ 7 PP B LEUN+ o —x

RS K § 3= b

HiiRAR K 1 R RS o — b

TR L — k

T L AR R R o b




#7 BEAEEEHBME (1070)
o e B a i
HER T ML TG N PK PK+T
0 HFfE 13.73 13.17 14. 22 13.74 il.62
24 IRfTH] 6. 52 7,34 7.08 12. 16 10. 56
48 IKER 4. 71 3. 44 6. 64 7.93 9. 86
72 RS 3.38 2. 78 4,98 6. 29 6. 63
06 et 2,34 2. 42 3.95 4. 92 5. 79
120 7 1.56 1. 96 2. 78 3.59 5. 22
#F8 EflEEERRER (1 070)
S _ - Gkl I
PK+7T+N PI+4+1 PI+T+N TR K | i dn L
0 W 13. 68 11. 67 12.77 12. 20 13.12
24 [ 12. 55 11. 26 11. 96 9,17 8.97
48 FRp 10,91 10. 01 10. 46 6. 93 5.13
72 I8 8. 54 8. 00 8. 90 3. 40 3.72
96 KFfH 6. 61 7. 36 7.62 2. 77 1.95
120 #RH 6.12 6. 93 7.26 1.33 0.52
#9 {425 (afl) OBEZEL (107C)
S - __ i a EOEEL
g TIY N PK PK+T
0 KRER 100 100 100 100 100
24 W[ 47 56 50 89 91
48 W1 34 26 47 58 85
72 BFIH 25 21 35 46 57
96 N[ 17 18 28 36 50
120 B[ 11 15 20 26 45
#10 OGEHNEEERESRE (1070)
St T 3 a EORE _ _ _
PK+T+N PI+T PI+T+HN R K i iR Sh L
0 EH 100 100 100 100 100
24 W 92 96 94 75 68
A8 ] 80 86 82 57 39
72 MRS 62 69 70 28 28
96 M 48 63 60 23 15
120 HpR 45 59 57 11 4




60

-
(=]

&
i
&
#
i

]
4
)

[y
(=]

O~ fRALTE
=TS9
—-—N

- PK

—&-PK+T
——~PK+T+N
& Pi+T
—0-PI+T+N
TR SAKI

MR &AL

96 120 pxpy

H3 SERFRBRTVORREER (REFERE10T)

3. 4 FEERE— MBI OERE A
= O AR
TuTFT T Yy, Meap—A KRR
HIEREAHORTRERE 2, BEEEEY— b
BLOBERRAAEML —Y 23 E L, £3%4HE
= MCOWTHERBICH L, FisitEge s
b O o
3. 4. 1 MERSXUHE
FEFEGRFR > — M B X UERAAEAG v — Y
3. 1. 2R L FECRIEL-RIE
—hEHWE, F—bOL&F (ID) &
JUOMHRIIR 1L 10E B Th 5,
HECHWEEERL TO I THh s, »
EROOF RN L A AT A )
ZTHEETH B,
W7 F ORI
pN I
YA e TH (2F)
RRILE (2F#6)
v Y A5
AF U Ui T R kS
IR H P KA O 1 6 7

COCOCO00

3. 4. 2 Kt
J T SHM - MR OREB H1E (J1S
L1902) ##EH L-CeMiz 1T o7,

3. 4. 3 HERBXoEs

HMERBER L1 2, 1 3107, %
L7t S Mo AR osmch 5,
P R OB A ER oM R R R LT

B, REE3IL 103 BEEWT A,

MERBRER LI E, ST b
=V E b AaAu—R L OMBEPRIZ LS
PRI, a7 M7 U ORE
KIFLTRY, SEflcd L 7y b7
SUVBTER (K T THEEERED 5
i,

WE ., U L, TREN TR0 b 4
FZA4) ks E RYEMEoOXREIBH
DA O EIRIT S 2L LEHRIRT
F0 ., PUEIN TR Eo 24 FREEER (ki
B h OB T I 18 Bl ORERE O
ARECHIFA M TR Lo 24 WRHREsE
BOEFEEEME LY 2.0 LLEFRIIVUE TH
BHRDHD | Ea3nB, AL, AEEREC
W7 Z 02— FOEEROREL Y LR
B b OEER OFED 2 & TR
BRREBRh B Z Lichsd, LmL, FER
HE1CH, PR+ Ty — ARSI
ERFLTCHY, AEROREEILT 5
Z—hEOBT7ETRDY BO T
MEDERH S 2 L PRER ST,

MERBRER21CX58, a7 b7
SV E Pl —REOMAGPYIEE D
WIEBIRAHEMZ B2 Ll n, Tayy
b T =P BTRP)CHLP () +T
— b DOFLE DO TCIERD B o 1= Fiid
ZRA, ST b T P BRTRON T
HHP VN +THNY— FTRDEN, 20
DEEE, ST b T = mTECR) T
HOLP R+ T — MIEET 56O THho




7o

fMAOARSREB cCIIEO Lo
EEIRAY O RENRERBEIC L VP 5
lpof, moFarF TP, bl

1 — A% L OHEIR S Y O BRI & S
BHUMOPTE R R b ochy, H
1E % OAETEE O 21T - T D,

#12 PUERBEER1

— ViR R RO R
Tl — ] PHY+TI—h P(R}Y+Ti—
EET T UIREE 7 6 WETRALEL T
N 7 7 I RSFLL T
YR TH 7 7 HERRRLLT
e 7 6 AR, F
#13 AR 2
B RABGE R RO k(E
[E A P () 4T PR)+T PUN+T
s b s b S b FNY— |
KB 7 6 FIERRLLT | WAL, R
FAERTE 7 7 WAERAL T | WERALT
C7 U A 4 3 HWRBRAUT | WERALT
%g;i;gg 7 4 PERAST | EIRALLF
%Eﬁﬁff%g 7 8 WRIERMUT | SERANT

4. WSEmEEAGCESY A NT v S Hih
g — b DORBF

4. 1 AR — b ORE

4. 1. 1 #8

1) 2 (7 F 30k )

2) MWoME aety— - 2 T
)

3) Ay SRR AR A

4. 1. 2 3EHE
1) 7027 v s — FORER
DAFRU
A5y FRMER A A & 7R B KT R OB
TS LR OIBE CNEER L, Z0
KIREZ B LB oBEE THA LIE,
4y fRE AR BTN U TSRS LTl
Ay PRI B LI A AR L7,
TROBEECHE Lo MR LSS
HESTHGE ST ¥ —ICBRE Sh TS
&5 X R—2— W, SOV RS S
SETHEIZLVRIT. UL, 2B, VAR
o MR — bk, FEICEA LS

FETu—VERRL CRBRE{T -7,

2) YA +T vy FHMSH— FORES
Z v Mok HBEF TR

HEORECHE LMo EEB TEEY R

MRSTHGERE Y ERE IR TV

EEBNEIN NSt A O 2 — % — W,

SOV S TR L DB L,

4. 1. 3 FRBLIUSBE

7Y 2Ty TSR — b ORIESE
EREIL, KT T Mok ARG R
ar L,

A SR DOEREA AR & W O~ O
BHRIA L2 5E . EASERT 20, #HEA
OFFACLZERTLEY, HOBFRREE
BRI CEX R ALD, T, MbhOAR
B R E oA R A & F FHCHF &
ATITEE, KMo A IR A & v
R TIEHARBRY, TIC, AFETIE, B
B & ek EHA T A i, KH
SeoEEAEEFNAT I EIC L,

AWgen 0 A ST v Mg R — bk




BRESLEMN T TR R ICRB SN TVS
TVANT o dWNCHERT A=, HTEREE
WK ORI T 5 V752 R L
77

ZD VIR, R EERNT S LR AR
B < Ae B, KW Th A SR S
LHEE 8D D 5 &I THIN T O 73]
W 23RS L, ZOoMTIicBid 5
HRERICT A0, FHRICEALES S
T a—&— (F7 U8 o—)EE s o)
F7 UM v ) BRI L, PHRICEA
LI 77 €7 a—g —CHBTRITS 2
L TN T VTR X5
e T IVANT v THIMSE L — AR
WA LML R o7,

FAF Lim g — M, EAHeaEn,
TVA NG o TOERMRBRE ML, #
DHRE - HFE L 72,

4. 2 ZVURLZ o COEMMNE

4, 2. 1 HB

MR — M4, 18 LR
{ELTz v — F &RV,

4. 2. 2 FHk
BEHWIHOZ7Y) A NS v FHEBEFIH LT
ArhE i — b OMRERBR & REE LT,

7V AT v SR OB O K
I X, MO — FEENS, ZO
RETRM TR M B ICBE S, 1
SR FEHAS TSR TIY AR
v THEE P B PR Sk o5 ek i 5
270, ML L THRAEO L THE
TIRIBROMBERER 21T o 77,

4. 2. 3 HRBLUHBZE

WMAAF S — b OMRERE T, &5 THEH»
HH &N 5 HER iR B ¢, R —
Mok DM EBIER B, B ik
NP &N, YR S v FEEENLHN
SN TR OB YR TBIIRARE v o Fo, Bl
HRIZ X, TABER OFWICIZ 2 ~ 3 mm &
HMRMBIER > TR, MBEEA - L2
<, REDOBEA(KEN T,

it 75, *fHRANER Cik 1 % ICI3E & 4
60mm DMENTE TR Y MgoFELE L,
LTHREE B> TV, ZOBMECRBE %
T L,
LELDFER D S AYSECRIZE L i g
— M, LS, SEEORER CICRE
ENT VAT SR, Mohka ik

REFLEEADIEYGTH D,

5. Bbhic

5. 1 RKEORKR) ~—mRo0BERE X
b EfR L A MEeo @ -

PTI3ForBLU=h Y 2B L ORI
BLL, MIIC X A8E X OFEHE 0iEgr
&R L,

A TEOWT, HAbAlR XA {REN S
FLUINTCRAREE Lo AR L
LA, BEO= TR T I R R
FHEAED BN, SHb)&EX, BEO
RIRARY = — R OBRB L OYEFEMC X
HMBEOH LIz oW THIE 2T nw e £ %
T,

5. 2 REHEROI TIRA & F 7=
FEF v — P B L CIERAAREMT > —
Y DB ,
BEEEIREF L — b B L OB R AR R AT o —
2 RHBUE LEMEFRERET LR, BT
tRiF L — bR ECERARE > — Y oRE
T ML A AR RN L, ETn
BERR S~ FBLUOERARGRR Y — Vi
DNVTHERBRERM L= = A, FRIS
PENEEH IR R L,
ABFREIC W, HEk1 781825
HIZ< B by AERS b SR/ e b
THURHSE OHE, AT 72 s s, (FeER
2005-17538) | 21T - 1=, PRk 1 74E 2 HIRTE,
HPEZERTE 7 — B L U b 2B
SE T HIBERF PR & IV 72 5 B R A oD
TEY., PRl THE4B LB Uh Y
AP LHNE TLE— b (B
— M TE2iEr—y (EfRAAEA v —
W) BERFERE I NS TRETH S,

5. 3 WHMEERWEZY AT v A
WA ARE S — b DRR%E

Mo R — bORMEFEERF L, AW
T Mo L ABIYE R L,
AWFRFCOWT, PRI B64ET12H 2
BT S, Bt PR EGT F
AR R UM & R R B IREE T
il — B X ORI E T (FEE
2004-350188) | % L7z, RAE, $EXEHt
v LR, Rty — e e
T )b e U IR BERF T E T & s B R
BEMEDTWD, PRk 1 7 EEICIBL TR
T A TE ChHD,




— EHIRSTHE T A VOLI0 2005

AR T 1 v 3 = DRSS
WAREE  AAMEIR AR

VAR HhilFe

it A

#AtieH]
AT uE =
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B U LSBT o« v o BB L, BRE¥ED
T ic YA 2 L B ET D,

2. PUENE

THRRIREET ¢ vira Ry 2 25147 #iIUEL,
SRR O « THRESOIEE LTHHd 5,
FORREAEEE X TNV E LoV I
— 3 EEA LTI L, BRI L., SR
W7 v o BRORMST —4—& 75,

3. TREEET 1 v ia Ry 2 Z) O
3. 1 MR
» HiHERHAY (JISPB120)
- PR (JTSPR124)
JEX, FREE(JISP8LIR)
- Bl HO(JISPE113)
. TERRE TV =7 v 2 )
S« 25mn(lE) X 100mm (oA
FREAE - N R A2 (HEEEE T 230
T 100mm ¥ 100mm
« AR

ETAAERE (KES-FB4 - & b—F v 2 () D

3. 2 BB
F1 TRRERT 1 v a Ry 7 RE A7)
DE(1)

HHE HRFS AR | RIRHROE
No ARk (ifﬁ% R (N) (%)

N:L | (g/m . -

0 feC| ko | =T &2
1|60:40| 6.3 |1.76}0.56|145| 56
2 165:35| 156 |2.40|0.60|17.9} 5.f
340:60 17.2 |2.14|0.52] 167 5.2
4 [30:70| 17.8 |3.22|L01]12.7]| 55
5 ]50:50 | 147 |2.55|0.59]10.6| 6.5
61100:0 | 13.3 §3.84|0.39|11.4|18.1
7 | 40:60 | 13.7 |3.19]0.49| 7.1| 7.4
8 170:30 | 14.4 |[3.32]0.30| 8.9|13.6
9 |75:26| 13.8 |3.09|0.37|11.8}10.8
10]60:40| 169 |2.57|0.80]16.8] 7.3
11170:30| 14.3 |0.73|0.69] 71| 7.6
12160:40 | 18.3 |3.39| 1.16 | 16.4| 5.9

A




F2 TR 1 v a Ry 7 25 17)

#4 THUIEET 4 vy a (Ry 2 2817

OHEC2) D (4)
AT 58 TRIRFHrOr Fedipir Kihiahi (0

No.| BRX(N) (%) {g) No.f MIU MMD SMD

Tl ko | | ko | 2T | &2 T ko mT] ko | T N
1lo77]|021{ 99| 63| 20 | 21 1228120009108 0.451 036
210940271119 42| 24 | 25 21274231 107092 1.74 | 2.00
3[1066[016|10.1| 6.8 23 25 31319]224| 153077207 L.82
4109102 84 51| 55 59 41157 | L.68| 1.31|0.721 265 | 2.17
51058019 60| 43| 23 | 24 5123|240} 1421102} 179|278
6110014 82| 114 24 | 28 61335 }316| L.55|0.97 | 1.62 | 2.06
7103900 ] 42| 50| 22 | 26 71 214]213]097] 081 | .61} 1.76
8l 1L11{014] 62| 871 21 26 8133335909124 L.51 ] 1.95
9| L3104 84]105]| 2 | a1 91258 |27 | 1.31 0.8 | 0.67 | 0.56
100 0.97 | 0.34 [ 10.3] 7.0 25 | 23 10 2,66 | 241 { 1.07 | 0.69 | 0.52 | 0,43
11] 0.8 ] 031|102} 67| 2 22 11| 2541241 | 0.84}0.99 | 0.56 | 0.46
121 1.26 1 0,45 | 10.7 | 48| 27 | 24 121272240 | 1.26 | 0.76 | 0.51 | 0.47
K3 HHRERET 1 v a2 Ry 2847 3. 3 B

PERIT12~18g/ m Cdb D AFEARE B L iy
FRANEESTH D DO RO 1L
IR, Rl 99 X I3HH 3L 46~3.85(N) . I
0.30~L16(N) . ¥R 8EM X pLEEL0.39 ~
1 31(NY, 0. 09~0. 45(N) FEREETERHY . T
JREADH T 3~ A{EDER -7,

FARFETINo. 4 A PR TIEiiiR0~27, #21~312 %
EE A vitoy _

KMEEABIIKE SRS L 0 IIE Li-As, Sffiot
I TRiRO L 21 B,

MI U | EAKENE ST 17 <

ERREZVNT LB BEORFEL

MMD
‘ K

SMD

DR EVME ERIEOMAS KXV

OERE(3)
KR ()

No. MIU MMD SMD

G P S I G I Sl B " el
1234121610817 078 1 0.35 | 0.43
2127 2565 | 1,21 0.9} L.73 ] 2.37
371225 | 264 0.8 1.221 200 | 2.50
41 1.50 | 1.49 | 1.24 | 0.72 | 2.52 | 2.95
5121512117 1.0810.78] 1.81 | 2.60
61301 }316]09| 09 | 1,59 ] 208
712110 1.91 108|064 1.78| 1.95
81348 | 318 1.49 | 1.27 | 1.60 | 1.66
912392811297 1.8 216]0.72
101270 ] 251091 0.8 | 0.59 | 0.41
1172731227094 076 0,69 | 0.43
12 276 | 2.23 | 1.11 | 0.65 | 0.54 | 0.39

M1 U, MMD#% R TH5 & No. 4 DIFAMES $fil
L TIEFREOB LD DY | No.6 IHEISA XL G
BWERRVER o TS, No AL VS
BLEOHET, No.6 BN/ ULZ100% DO TH B - L
Po LAV ERGT 50 L THLIEOH DI
HED T RIS D Lk D,
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BEZTTC, NoWs, Loyvr, ik —a
BELA LTS — he i CIEE L, #ptEa e LT,
4. 1 RBNE
4. 1. 1 Jiek

SEERL V7 (NBKP), LR UL/ (LBK
P). N L—= R ER L,

4. 1. 2 JEEloNfR
FAYHFE—H—(TAPP EHEED ZH,
JEREIA TR (csf) 400m1, 200m1 % FAZZ R L7z,

4, 1. 3 BEELIH

L BK P (Gemif# & g L=kl emes L., A
e he oy (RS HEEE T 3R Cio20g/ mic 14K
Li=

4. 1. 4 30— b isbEiomii

« BHHEERRR (JTSPB120)

« FEE(JISPS124)

JEE, $REE(JISPBLIS)

- BIESRE, HUR(JTSP8L13)
SRHE - TRERRRCE Y T 2 B8
A ¢ 25mm(bE) X 100mm (AR

» KB
FEE L Pl A5 — (RGPS T3
ZAERF + 100mm>x 100mm

4. 2 HEER
#5  JREROWWREOE N L oM (1)
sy, | PR | s | | GO0 ST
PR (/) | o | e | | B

(N) | Gom

N407 | 22.7 [0.042 | 0,54 | 40.2 | 7.22
N216 | 20.1 [0.035| 0.58 | 31.1 | 6.32
L634 | 197 |0.060} 0.39 9.4 | 1.94
L401 % 207 | 0.045) 0.46 | 2.2 | 418
1,240 | 20.4 [0.038| 0.53 § 20.7 } 5, %
R714 | 20.8 | 0.099] 0.21 1.7 1 0.33
R381 | 20.9 [0.077) 0.27 1.5 (029
R279 | 18.0 | 0.075 | 0.24 1.1 ]0.26

#6  FERUNMEEOENC L 28ME(2)
e fiikey T (g)
e 2 e I S —
) | = | B | | EE/EE
N407 | 3.3 | 192 | 186 | 189 8,33
N216 | 2.4 | 138 | 143 | 141 6.97
Le3d | 1.3 | 188 | 182 | 185 9,39
1401 | 3.0 | 182 | 176 | 179 8. 65
1240 | 3.4 ] 169 | 160 | 165 8. 04
R714 | 2.7 | 111 ] 115 | 113 5. 43
R381 | L.4 | 92 | 90 | 91 4,35
R279 | 1.4 | 41 | 41 | 41 2,98
27 JRERHECEOEWNT ) (L)
= guﬂi
. R | BX | BE g K
P et | | o | RSB
(N) | (km)
L634 | 19.7 | 0,050 | 0.39 | 9.4 | 1.95
L.634/

) . ) X .3
Nao7 | 202 0.049 | 0.41 | 117 | 2.36
1.634/

Nolg | 198 [ 0.048 1 0. 41 | 12.1 | 2.49
1.634/ _

Laol | 197 o 051 | 0.38 | 111§ 230
L634/

Coqo | 20-7 | 0.051] 0.38 1.2 | 2.21
L.634/

) .05 \ X T4
rra | 197 0.051| 039 | 84| L7
1.634/

RI81 21.2 |0.059| 0.36 | 89| 1.71
1634/

Romg | 20-0 | 0.0%6 0.36 | 861 1.7

#8 JHBECAOENC LB 2)

Sk, TR FHE (g)

' (%) | # | B | 78| PH/EE
Le3d | 1.3 | 188 | 182 | 185 9.39
L.634/

o7 | L7 | 166 | 165 166 8, 22
1634/

Nate | 16 | 178 177 | 178 8. 94
1634/

Caop | 15 | 198 192 | 195 9.90
L.634/

Lo | L5 299 | 220 | 225 10. 87
1634/

prig | L1 177 | 168 | 173 8. 73
1.634/

Ragy | L2 | 216 205 | 211 9.95
1.634/

poto | L2 | 188 | 183 186 9. 25
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Study on Paper Degradation (Part 4)

Masaaki ARIYOSHI Noriyasu IKE Eikan EBUCHI
Masazumi SEKI  Keiichi CHIKAMORI  Yasunorit ENDO

1 FxpE
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#1  AREOREEEH & IRIHE

BRERE Eatwalanel B AH| gk
No,O . - o
7 7
— [PALMG | ARD B
Nol |45y 0.3% 29
PAM AKD BB TA
No2 |39 0.3% 2%
. KK e AKD TR
Nod | 3% 0.3% 204
O T
Nod | — 0.3% 40%
. Ikt v v | AKD RS
Nod | (59 0.3% 29
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2. 2 ¥EHHCOWT

PG RSSO CHRt L7, /)
BT > 2 MYV R L, ikl SUEHEIon
HACERA, L R TIRA L, P84T
7 ZIROERES S o F [, SV AIE, BT
A YRS OTFEEITO, FOBOIHE T
THEAOE LA SN 51T T, ks
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PhHGHRE : 7.0mi%y
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2. 3 sl AR oW T

I505630-4 Paper and board —Accelerated
ageing [ZELAR SAUIZ AAEIHE- T, 120°CIcEkE
U 7= AR S TR AL, I b & e,
WAIRRIRASAE, 1 H, 3 A, 7TH, 148, 21

HE L, HehH U738 iR 23°C, 1BxhRAE
BO%DFRBRR T —BME DL s L=k, 3REhie
L7,

2. 4 PEIRCONT

BB UIARRBHI VT, FPRL, 81, W2
IF3(5k, MRS IOR, THHITEE, 518, B, @?
p H OFRARE Fh Uz, 3BT JIS 15,
ORI T HEH i L,

3 HPRRS LUBE
3. 1 RS LOYEE

PEEs JOMRIELY JIS P 8124 BX R JIS P
8118 {ZHE U T U, ARERIIR 210 &
Too FEEUE, BEE0 30g/m2RiE 0%V S &
Lol Fo, BEIZOWCLY vyFHE, Sl
HAERBIE U, e Fom 8l 2ot

®2  HEBIOHEERRE

- PR (g/m) [EHE  (g/end)]
0H 1R 3R 7H 14 B 21 H

No.0 | 30.9[0.52] | 31.1[0.52] | 30.7 [0.50] { 31.3[0.52] | 30.5 [0.51] | 31.0 [0.51]
No.l | 27.9[0.61] | 27.5[0.48] | 27.6 [0.49] | 27.5 [0.48] | 25.6 [0.47] | 27.4 [0.48]
No.2 | 29.310.49] | 31.6[0.49] | 32.0 [0.49] | 27.1[0.48] | 29.2 [0.47] | 31.8 [0.49]
No.3 | 28.3[0.50] | 28.7 [0.48] | 26.0 [0.48] | 25.8[0.47] | 29.1 [0.49] | 28.9 [0.49]
No.4 | 29.410.50] | 81.110.50] | 30.5 [0.50] | 29.6 [0.50] | 30.7 [0.50] | 29.3 [0.50]
No.5 | 27.9[0.511 | 29.7[0.501 { 29.3 [0.50] | 28.1 [0.49] | 28.6 (0.49] | 29.4 [0.51]
No.6 | 30.9[0.52] | 381.2[0.52] | 30.5[0.61] | 81.2 [0.50] | 31.0 [0.51) | 31.8 [0.51]

3. 2 ERFYIRER R
GIRRERIY JISP 8IS ITHE L THT o /o, 3K
B RIIEI~5BIUHL, 2I0F L,
HE] & [ERR I Mk oD B IR S pn#vs(L
IR Lo T4 28 & 4 23,
HIZHES MEMOETRHEME ChWED, &
{LEGVOYBRAEE L, —F, (hEr

Hiba

DVWTHL, 2 FiEE AR R LN
F T HZOW T EOE T
DIFRBEM ST kX<,
DD, HIeOBRELLHET5—>
DB B LEL LA,

A IRy i 1

>
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# 3  eplkps R & B A

Sl &7 (kN/m) gz (kN/m)
: 0H 1H 3 H 7H |14H {21R | 0R 1H 3 H 7H |14H {21 H

No.O | 230} 223 | 219 | 237 | 211 | 2.01 | 1.09 | 1.12 | 1.12 | L1656 | 1.07 | 1.12

Nol | 178 | 175 | 1.76 | 1.65 | 1.37 | 1.55 } 0.760 | 0.802 | 0.866 ; 0.832 | 0.710 | 0.759

No.2 | 1.65 | 1.59 | 1.63 | 1.36 | 1.49 | 1.33 | 0.804 | 0.991 | 1.11 | 0.836 | 0.801 | 1.06

No3 | 179 | 1.77 | 1.67 | 1.49 | 1.63 | 1.54 | 0.731 | 0.803 | 0.698 | 0.674 | 0.715 | 0.803

Nod | 1.45 | 1.56 | 1.29 | 1.15 | 0.872 | 0.843 | 0.744 | 0.736 | 0.621 | 0.565 ; 0.486 | 0.476

No5 | 2.05 | 1.94 | 2,12 | 2.02 | 2.06 | 1.76 | 1.04 | 1.07 | 1.00 | 0.949 | 1.04 | 0.869

No.6 | 2.45 | 2.19 | 2.09 | 2.24 | 2.21 | 2.11 | 1.14 | 1.26 | 1.17 | 1.256 | 1.14 | 1.13

#4—1 WEBERINORBIE R 7) 11  HERES RO 7)

At SRR #5 (%) 6
4 |op |18 |38 |78 |14B|21H 5

No.O [ 3.6 3.3 3.4 3.0 2.9 2.4 4

No.l { 2.7 2.4 2.5 2.2 1.7 1.8 3

No.2 | 2.0 2.0 1.9 1.7 1.4 1.2

Nod | 21 2.2 2.3 1.7 1.6 1.4

No.d | 2.2 1.9 1.1 0.9 0.5 0.5

No.b | 2.7 2.4 2.8 2.6 2.4 21

No.6 | 3.6 2.6 3.0 3.0 2.8 2.2

#4—2 WRDIERURRER(E 2) Lz R O =)

Byl WREBIBRMICY @ = (%) 4 T = [——Noo
A top |18 | 3R | 7H (148 |21H

Nod | 1.8 1.8 1.9 1.9 1.7 1.6

No.1 1.0 1.3 1.5 1.3 11 1.1

No2 | 11 1.2 1.2 1.2 1.1 11

No.3 | 0.9 11 1.0 1.0 .9 1.0

Nod | 11 0.9 0.6 0.6 0.5 0.4

Nob | 1.6 1.6 1.4 1.3 14 1.2

No6 | 2.0 2.1 1.8 1.9 1.6 1.5




E5— 1 HRENERBRELR(Z7)
0B i 7 (km)

% lon |18 |38 |78 |48 {211
No.0 | 7.55 | 7.32 | 7.33 | 7.75 | 7.06 | 6.66
No.l | 6.53 | 6.52 | 6.51 | 6.14 | 653 | 5.77
No.2 | 575 | 5.18 | 5.23 | 5.14 | 5.22 | 4.29
No.3 | 6.46 | 6,34 | 6.60°| 5.89 | 5.74 | .44
No.4 | 534 | 540 | 4.48 | 419 | 311 | 2.93
No.5 | 7.19 | 6.41 | 7.12 | 6.99 | 6.87 | 6.15
No.6 | 812 | 7.16 | 7.02 | 7.37 | 7.37 | 6.81

#£5-2 HIEHYERRER(S )

K] rE 2o (k)

% oA |18 |38 |78 |14R|21m
No.0 | 3858 | 3.67 | 375 | 3.76 | 3.58 | 3.71
No.l | 279 | 299 | 820 | 3.10 | 2.86 | 2.83
No.2 | 2.80 | 3.20 | 3.56 | 3.16 | 2.81 | 3.42
No.3 | 2.64 | 2.88 | 2.76 | 2.67 | 2.52 | 2.84
Nod | 2.74 | 2.55 | 2.16 | 2.06 | 1.73 | 1.65
No.5 | 365 | 3.53 | 3.35 | 8.28 | 3.47 | 3.04
No.6 | 3.78 | 4.12 | 3.93 | 411 | 3.80 | 3.65
3. 3 BhES[REAER

MR GBI JTS S 3104 IS R SR
ORI CRIE LT, BRI 6 ~ 855
RURIB, 4R U, Rl AR A A0

km
L T S T R R T = T - T~ T )

km

o

B2 —

W TR (2 7)

20

2—2 kR =)

—— No.d.
—8#— No.1
—&—No.2
—— No.3
—¥— No.4
—&—No.5
—+—No.8

day

~#—No.1
—A— No.2
—*— No.3
—*— No.4
—8—HNob
~—+—Nob

day

25 BT PO e L SR
TR I TR, B ORI ER9 5
DY R DY (bl

26 JRRFSRIM A GREREL R
Bl 7 (N/m) 2= (N/m)

4 lop |18 |38 |78 |14n|21B|oB |18 |38 |78 |14B |21
No.0 | 130 | 122 | 166 | 204 | 201 | 321 | 47.4 | 643 | 102 | 92.0 | 138 | 164
No.l | 801 | 407 | 456 | 627 | 514 | 617 | 164 | 174 | 233 | 225 | 246 | 247
No.2 | 488 | 559 | 593 | 526 | 700 | 667 | 251 | 397 | 560 | 399 | 388 | 457
No.3 | 425 | 373 | 420 | 390 | 657 | 628 | 162 | 230 | 167 | 217 | 265 | 271
No.d | 124 | 301 ; 331 | 287 | 268 | 265 | 59.0 | 179 | 170 | 146 | 140 | 122
No.5 | 807 | 460 | 566 | 560 | 628 | 571 | 119 | 307 | 240 | 234 | 231 | 298
No6 | 415 | 645 | 634 | 683 | 656 | 816 | 169 | 305 | 421 | 409 | 397 | 394




F7— 1 BEBIRMUREERG 7)
il HWRF R &7 (%)

% |oR |18 |38 |7H [14B {210
No.o | 07 | 07 ]| 07 ] 07 ] 07 ] 086
Nol | 05 | 06 | 068 | 07 | 0.7 | 0.7
No2 | 06 | 07 | 07 | 08 | 09 | 0.8
No3 | 06 | 05 | 05| 06 | 07| 07
Nod | 06| 06 | 06 | 06 | 05 | 05
No5 | 04 | 05 | 06 | 07 | 08 ] 0.8
No6 | 07 | 1.0 | 1.0 ] 1.0 | 0.3 | 1.0

FT7—2 WEFERAUHRBER(E o)
ey BRI =32 (%)

4 oA |18 |3H |78 [14\8 |21H
No.O | 0.7 | 056 | 06 | 06 | 0.7 | 0.5
Nol1| 04 | 05 | 06| 06 | 06| 06
No2 | 05| 06 | 08 | 08 | 0.9 | 0.7
No.3 | 04 | 05 | 05| 06 | 06 | 0.7
No4 | 056 | 05 | 05 | 05 | 04 | 0.3
No51{ 03] 05| 06 ] 061} 081 08
No.6 | 0.8 ] 09 | 1.0 | 1.0 | 1.1 | 1.1

#F8—1 WBIFHERERBEERG T)
2k} mFEEE 77 (ko)

£ |oB 1B |38 |78 [14R8 |21H
No.0 | 0.427 | 0.400 | 0.555 | 0.667 | 0.974 | 1.06
No.l | 1.10 | 1.52 | 1.69 | 1.96 | 2.07 | 2.30
No.2 | 1.70 | 1.81 | 1.90 | 2.24 | 2.45 | 2.15
No.3 | 1.53 | 1.34 | 1.66 | 1.54 | 2.31 | 2.22
No.4 | 0.460| 1.04 | 1.15 | 1.05 | 0.960 { 0.920
No.5 | 1.08 | 1.52 | 1.90 | 1.94 | 2.09 | 2.00
No.6 | 1.37 | 211 | 213 | 2.25 | 2.19 | 2.63
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F8 2 IBFRNERBER(Z 2) K4 —2 BIEEEE(E D)
24} BIFEIER 92 () ' 5
# lon |18 |38 |78 |14p]21H 4
No.0 | 0.156 | 0.211 | 0.341 | 0.299 | 0.462 | 0.543
No.l | 0.602 | 0.648 | 0.861 | 0.838 | 0,992 | 0.920
No.2 [ 0.874 | 1.28 1.76 1.51 1.36 1.48
No.3 | 0.584 | 0.823 | 0.660 | 0.858 | 0.932 [ 0.957 1
No.4 |0.218 | 0.619 | 0.590 | 0.532 | 0.500 | 0.423 0
No.5 | 0.417 | 1.01 | 0.806 | 0.809 | 0.770 | 1.39
No.6 | 0560 1.00 1.41 1.35 1.32 1.27
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% Jop |18 |30 |70 (148 |21p| 3
No0 | 189 | 203 | 175 | 162 | 153 | 129
Noal | 171 | 162 | 180 | 144 | 120 | 106
No.2 | 194 | 240 | 180 | 148 | 115 | 116
No.3 | 240 | 189 | 139 | 162 | 106 | 101
No.4 | 185 | 115 | 59.6 | 56.0 | 27.3 | 22.8 ;
No.5 | 194 | 226 | 171 | 166 | 148 | 120 0 0 20 day
No.6 | 290 | 217 | 236 | 203 | 189 | 153
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“ lon (1B {3n |78 |14n]21H 400
No.0 | 419 | 387 | 355 | 304 | 263 | 217
No.l1 | 369 | 364 | 309 | 268 | 208 | 212
No.2 | 360 | 295 | 360 | 277 | 245 | 157
No3 | 286 | 328 | 251 | 221 | 231 | 171 100
Nod | 364 | 148 | 175 | 64.7 | 50.2 | 36.4
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No.6 | 336 | 405 | 327 | 263 | 277 | 221
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% |lom|i1A|3H {78 140|211
No.0 | 6.14 | 6.57 | 5.72 | 5.28 | 4.97 | 4.19
No.l | 6.15 | 5.83 | 6.50 | 5.18 | 4.35 | 3.85
No.2 | 6.56 | 7.77 | 579 | 4.84 | 3,94 | 4.00
No.3 | 863 | 6.70 | 5.35 | 6.23 | 3.81 | 3.53
No.4 | 6.65 | 3.95 | 2.08 | 1.92 | 0.925 | 0.778
No.5 | 6.60 | 7.43 | 5.68 | 5.61 | 4.85 | 4.08
No.6 | 9.24 | 6.76 | 7.54 | 6.38 | 5.94 | 4.81
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No.d | 13.1 | 5.09 | 6.10 | 2.25 | 1.70 | 1.24
No.5 | 13.3 | 11.2 | 10.1 | 9.66 | 7.41 | 7.07
No.6 | 10.7 | 12.6 | 10.4 | 8.27 | 871 | 6.95
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No.3 | 1900 | 1400 | 2700 | 1400 | 490 | 600
Nod | 610 | 79 | 20 | 11 | 3 3
No.6 | 2200 | 1900 | 2900 | 1900 [ 1600 | 860
No.6 | 4200 | 2300 | 2900 | 1800 | 2400 | 1600
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% |oB |18 | 37 | 708 | 148 |21 H
No.0 | 83.9 | 80.1 | 77.8 | 765 | 72.6 | 72.3
No.l | 84.3 | 79.3 | 76.4 | 75.0 | 69.7 | 68.9
No.2 | 84.4 | 79.8 | 76.8 | 74.9 | 706 | 68.2
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A New Technique of Book Papers Strengthening Using Cellulose Derivatives

Masazumi Seki Naoko Sonoda*' Tsuneyuki Morita*!  Takayuki Okayama*2
Introduction

Many paper materials produced after the mid-19" century present the problem of “acidic paper”,
and the majority of books published between that time and the early 20" century, including those
in Japanese libraries and archives', are under threat. Most countermeasures employ
deacidification”"®.,, and A. Moropouilou, et al. at the University of Athens even suggests that simply
washing with water can be effective®. Deacidification is useful as a way of slowing down the rate
of paper deterioration but does nothing to strengthen paper, and thus does not make paper
sufficiently durable for long-term perusal.

This paper describes a strengthening treatment for paper materials that can be applied to
bound papers. Cellulose derivatives have been chosen as strengthening agents, because of their
chemical similarity to cellulose, major component of paper. Celiulose derivatives used for
strengtheninﬂg of paper in a literature include methy! cellulose, hydroxypropyl cellulose and ethyl
celluiose’ *®, Methy! cellulose and carboxymethyl celiulose have been proven by ageing tests to
present long-term stability™®. Usually methyl cellulose is used as a solution in water such as in the
"Vienna method" at the Austrian National Library®® or by Pedersoji Junior. L*! of the University of
Helsinki,

In this paper, we report a strengthening treatment which satisfies the following two conditions:
(1) To minimize the amount of water, while using water-soluble cellulose derivative such as methyl
cefluiose or carboxymethyl cellulose.

(2) To use an application method that is applicable for not only paper in loose sheet form, but also
for book papers. .

In order to evaluate the strengthening effect of methy! cellulose and carboxymethyl cellulose
available in Japan, various paper testings such as tearing strength, folding endurance, zero-span
tensile strength, and tensile strength were performed. Organic-soluble hydroxypropy! cellulose,
commonly employed in paper conservation was chosen as a control sample. To evaluate the
permanence of the strengthening effect, paper samples which have received a strengthening
treatment have been aged artificially, and the same paper testings were aiso carried out before
and after ageing.

Preparation of strengthening reagents

Strengthening agents used in this study:
- Methyl celiulose (MC) SM-100 (Shin-Etsu Chemical Co., Ltd.)
Solid content, 97.1%; Viscosity (2%), 102 mPa$S; Methoxy! group, 29.4
- Carboxymethyl celiulose (MCM) 1130 (Daice! Chemical industries, Ltd.)
Solid content, 93.4%,; Viscosity (1%), 76 mPaS; pH=6.8; Rate of etherification, 0.68
- Hydroxypropyi cellulose (HPC) Kiucel E and G (Hercules Co., Ltd.) '
Low and medium viscosity types
Deacidification agent
- Magnesium carbonate (average particle diameter of 6pm)

Preparation of MC and CMC

Approximately 500ml of distilled water (80°C) was put into a beaker. Precisely weighed 25 gofa
cellulose derivative (MC or CMC) was gradually added-to the distilled water, and the distilled water
was gently stirred (Fig. 1). After the celiulose derivative has completely dissolved in the distilled
water (Fig. 2), 500 g of the solution was weighed out. The solution was stored in a refrigerator
overnight to set it, i.e., until the MC became sticky so that it does not fall when the beaker is turned
over, and until the CMC became a gel. MC or CMC gel was heated in a water vessel at

*1National Museum of Ethnology *2Tokyo University of Agriculture and Technology




approximately 60°C until it became a sticky liquid, and precisely 200 g of the solution was weighed
out. At this point, the amount of strengthening agent in the solution was 10 g.

Fig. 1 Dissolution of Fig. 2 Complete dissolution
the strengthening agent in water

Precisely weighed 10 g magnesium carbonate, which was an equal amount to that of the
strengthening agent, was dispersed in 400 g methanol.

The 400 g methanol dispersion with magnesium carbonate was added to the 200 g
double-boiled MC (or CMC) solution until the total weight reached 800 g. The mixture of MC (or
CMC) solution in water and methanol was briskly stirred using a homogenizer (Nippon Seiki Co.,
Ltd.) at 15,000 rpm for 5 minutes, and became a dispersion with water content of 23.8w%, a
cellulose derivative — MC or CMC — level of 1.25w% (Fig. 3).

After checking the state of dispersal (Fig. 4), the dispersion was put into a sealable plastic
container and used for an immediate application. For a repeated application, MC (or CMC gel)
was weighed out to prepare a freatment mixture each time the test was conducted. The
dispersions of MC and CMC are both white and smooth liquids, but the CMC dispersion needed
continuous, gentle stirring because it undergoes rapid separation if it is left standing.

Fig. 3 Preparation of the dispersion ) Fig. 4 dispersion

Preparation of HPC

400 g of methanol was weighed out, put into a sealable bottle and stirred with a magnetic stirrer at
approximately 800 rpm. HPC, 10 g (Fig. 5) — Klucel E, low viscosity: G, medium viscosity — was
gradually added into the methanol. After a complete dissolution of HPC, a dispersion of 10 g
magnesium carbonate in 40 g water, which is the minimum amount of water necessary to disperse
magnesium carhonate, was added into the methanol. When the mixture became homogenous (Fig.
6), isopropancl was added until the total mass of the mixture reached 800 g. At this point, the
mixture was dispersion with water content of 10.0w% and an HPC level of 1.25%. As the
dispersion is highly vaporous, it was put into a sealable plastic container for an immediate
application. The residual portion of the dispersion was disposed of, and a new dispersion was
prepared for svery test.




Fig. 5 Weighting of HPC Fig. 6 Dissolution of HPC

Experimental conditions

We used a commercially available wood-containing paper (see Table 1 for its fiber furnish) for this
study.

Tablel : Qualities of test paper sample.

Fibre fumish w%. . Grammage g/m® Brightness % pH Tensile index Nm/g

Softwood BKP 15 53.0 53.5 5.9 40.0
Groundwood pulp 70 :
Hardwood BKP 15

Application method

As our ultimate objective is to develop an application method that can be used for book papers, an
easy and efficient spray method was selected. However, for this study, loose sheet paper samples
- were used to focusing-on selection of a strengthening agent. Sheets of paper sample were placed
on a whiteboard and secured by magnetic sheets with an approximately 5 mm overlap. An air gun
was connected to a compressor at 5-7 atm. From a distance of 30-50 cm, the strengthening agent
was sprayed twice on each side of the sample paper (Fig. 7).

Drying
The sheets of sample paper were air-dried at normat temperature. The solvent was quickly dried,
and the paper samples dried instantly.

Evaluation of the amount of strengthening agent applied on paper

The amount of strengthening agent applied on paper was determined by weighting the quantity of
magnesium carbonate, which was prepared in the same amount as that of the strengthening
agent.

The sample paper was heated in an electric furnace at 450°C for over 12 hours (Fig. 8). Since
the weight of magnesium carbonate does not increase or decrease at this temperature, the
increment from the ash in the blank test was judged to be of magnesium carbonate. As the
amounts of strengthening agent and magnesium carbonate in the strengthening reagent were
equal, we judged that the amount of cellulose derivative applied to the paper sample would be
equal to the amount of magnesium carbonate. :




Fig. 7 Spraying Fig. 8 Incinerated ash

Artificial ageing

Accelerated ageing was performed was performed in an air circulated oven at 120°C in an air
circulated oven, in compliance with SO 5630-4. The periods of artificial ageing were 0, 1, 5, 10
and 20 days. After each period, the humidity of the paper sample was controlled, in compllance
with 1SO 187 for the paper testing.

Physical measurements of paper

- Grammage determination was conducted, in compllance with 1SO 536, in a temperature and
humidity-controlled faboratory set at 23°C and 50% RH.

- In accordance with ISO 2470, the ISO brightness was measured at the center of the sample
paper to calculate the mean value, using the PF-10 spectro-photometric colorimeter (Nippon
Denshoku Industries Co., Ltd.).

- Surface-pH was measured at five points of the sample paper using a portable pH meter (Horiba,
Ltd.), and the mean value was calcualted.

- Tearing strength was measured by using an Eimendorf tearing tester in a temperature- and
humidity-controlled laboratory, in compliance with ISO 1974, However, as the sample paper was
too fragile to undergo the test, the apparatus was modified so that its load was reduced to
one-third, and the sample paper was layered fourfold and torn perpendicularly to the fiber
direction.

- Folding endurance was measured by using a MiT-folding tester, in accordance with 1ISO 5626. As
is the case with the internal tearing strength test, the tester was modified so as to reduce its load,
and a load of 300 g, which was lighter than usual, was applied lengthwise.

- Zero-span tensile strength was measured lengthwise by using a tensile strength tester (PULMAC
Z-SPAN1000) in compliance with ISO 153561. Taking fluctuation in grammage into consideration,
the zero-span tensile index was evaluated.

- Tensile strength was measured by using a tensile strength apparatus with a constant rate of
elongation in compliance with 1ISO 1924-2, and then expressed as a tensile index after correcting
for grammage fluctuation. :

Resuits and Discussion

- Amounts of cellulose derivatives applied on paper

From our preliminary study, we know that for an effective strengthening of paper, at least 0.3
g/m?® of strengthening agent must be applied®. Therefore, we investigated whether the spraying
method was adequate for applying this reqwred amount. Table 2 shows amounts of strengthening
agents applied on paper, all of which were close to expected values.




Table2: Amounts of strengthening agent applied on paper

Resins MC CMC HPC (Low viscosity) HPC{Medium viscosity)

Coating weight (g/nf) 0.39 0.34 0.69 0.63

- 1S0O-brightness

Fig. 9 shows the relationship between the period of accelerated ageing and the
ISO-brightness of paper. In every case, the results of brightness gave lower values after
strengthening treatment. Brightness of paper measures the light reflected on the sample surface.
The light is absorbeds at the sample surface and the specific surface area decreases by the
presence of the strengthening agent. Therefore decrease in brightness was caused by the
strengthening agent. This decrease in brightness would not seem fo cause any effect on the
long-term conservation, because even after accelerated ageing, the difference between the
samples and control did not become larger, and because the difference had reduced considerably
after 20 days of artificial ageing.

- Surface-pH of paper .

Fig. 10 is a graph of the period of accelerated ageing and the surface-pH of the paper. In this
study magnesium carbonated was added to the strengthening reagent to perform simuitaneously
deacidification. Even after 20 days of accelerated ageing, sample papers remained alcalin, which
shows the efficiency of deacidification treatment. ' '
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- Tearing strength

Fig. 11 shows the relationship between the period of accelerated ageing ‘and the tearing
strength of the paper. The results of the measurements of the tensiie strength just after treatment
gave all higher values than that for the control. During accelerated ageing, the tensile strength of
the control decreased significantly, and the treated samples all showed a better tensile strength.
Specificaily, the effect of treatment was remarkable with MC. '

- Folding endurance’ ‘

Fig. 12 shows the- relationship between the period of accelerated ageing and the folding
endurance of paper. Each sample presented a higher value than the control. The control after 1
and 5 days of accelerated ageing showed slightly higher values than those of the treated samples.
IWe think that, in these cases, the paper strength has been occasionally enhanced by the




presence of resin in paper, and these differences appeared to be within the margin of error. Ali of
the strengthening agents were effective, but low viscosity HPC was less effective than the others.
Meanwhile, medium viscosity HPC proved to be quite effective, suggesting the influence of the
viscosity (molecular weight) of cellulose derivative to the efficiency of the treatment.
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Fig.11 Effect of accelerated ageing Fig.12 Effect of accelerated ageing
on tearing strength of treated papers - on folding endurance of treated papers

- Zero-span tensite strength

Fig. 13 shows the relationship between the period of accelerated ageing and the zero-span
tensile index of the paper. Zero-span tensile strengths of all treated samples were higher than that
of the control until after 5 days of accelerated ageing, but were lower after 20 days of accelerated
ageing, indicating that the strengthening with cellulose derivative improves interfiber bonding
rather than the fiber itself. It is also possible that the strengthening agents lost flexibility through
accelerated ageing, and rendered fibers more vulnerable.

- Tensile strength S : e -

Fig. 14 is a graph of the change in tensile strength of the treated and untreated samples just
after treatment and after 20 days of accelerated ageing. Since the size of the sample pieces was
limited, the artificial ageing was only carried out for 20 days. While the strength of the control
decreased after accelerated ageing, most of the treated samples presented only small differences
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between before and after accelerated ageing, indicating the strengthening effect of the treatment.
Specifically, MC and CMC showed remarkable strengthening effects, while low viscosity HPC did
not show any improvement.

- Overview of physical properties of paper

Strengthening of paper using MC, CMC or HPC improved the tensile strength, tearing
strength and folding endurance of the paper, showing the effect of the strengthening agent. The
effect of the strengthening agents was also proven with paper samples aged artificially at 120°C
for 20 days, indicating that the strengthening effect is long lasting. However, there was no
apparent amelioration in terms of zero-span tensile strength, which is an index measuring the
strength of one fiber. The surface-pH of the paper presented the deacidification effect using
magnesium carbonate. By using simultaneously a strengthening agent along with a
deacidification agent, it was possible to strengthen and at the same time deacidify paper samples.

- Future issues

In the interests of greater safety, a use of ethanol instead of methanol will be investigated. Our
future investigations will also include the effect of strengthening agents on different types of paper,
and on already deteriorated papers. The correlation between physical properties and sensory
judgment will be also taken in consideration

Conclusions

- Cellulose derivatives have been selected as strengthening agents because of their chemical
similarity with paper. Such cellulose derivatives as MC and CMC, whose long-term stability has
been proven, are not soluble in organic solvents. However, we succeeded in obtaining an
emuision of such a cellulose derivative by completely dissolving it in the minimum amount of water,
and then dispersing it homogeneously in an organic solvent. This contributed to shorten the drying
time and to prevent deformation of the paper materials due to moisture.

- The dispersions we obtained provided relatively even application to the paper surface by
spraying, and thus enabled easy application. Spraying of these dispersions can deliver almost the
same amount of strengthening agent as used in roll coating method, and presents an adequate
strengthening effect. The spraying method is applicable for not only loose sheet papers but also
for book papers.

- We used magnesium carbonate as deacidification agent in this study. The use of a
deacidification agent together with a strengthening agent makes possible a simultaneous
strengthening and deacidification of paper.

- In terms of physical propertie s, MC showed the best results for internal tearing strength and
folding endurance, which are often used as deterioration indexes. Water-soluble MC and CMGC
presented a strengthening effect in both just after treatment and after artificial ageing. Meanwhile,
the solvent-soluble HPC control was less effective, even though the amount applied to the paper
was greater than those of the water-soluble types. Specifically, a low viscosity HPC (low molecular
weight) did not demonstrate any effect.
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Infulence of Beating in Bamboo/PLA Composite

Keiichi CHIKAMORI

HEREREREIREA 6 77 A5 » 7 B W IR VIAE (BUF PLA & RS ofERIEKLTWS, —o
KD, REEE & OBARIC L MBI B L 720 b WE R O ERE L LN TS,
AT TR M AT E i 2 & THAMB MBI BI85 5, F ORI ETRE
HEOBHENRREWESICBOCHITREOM FR e h .

il

1. k&=
HERBERIE~ X & LT, S RF w7z
BT —Roma— b0 Th s PLA MR
SHTWD. 2LT, PLA ANl &S
EEZPVEHRT 5 Fiko—o b U CHRMIR
BhE UCTHIA &I T SRR & O AT
bhTnab,

KA L PLA OBAMERZIWT, #ERI
SI{EA T 2 RO SRR R X 2 B1E
EMEIN A D TSR A, ETPIA
PR EHRNEL D L ida
A MNEE BHRTH S,

L, EESIRR DO S48 —E
W< 20182 LBEMRIOMET - Iy
T2 ERMBN TG, —F, ST RIS
HMEC NN A i SRR L L, HEERso
ZERRI DT D 2 E BTS2 CATH
P CHIP TR O A R LA/PLA. A5
IR 5 2 DR TS Ule. 7S, REREEHE
& LTS RA TS DL, RS ba
MEREIR SN TWA D TH S,

2. {ERME

PHOENIX PULP & PAPER PUBLIC €0., LTD #M#<
A TRUPRL, H7KEE CSFT40ml, CSF164ml ¢ 2
FEAOY - OV RE MR U7, PLA el LT
2=FRT AT T 2 P01 R {ER
L.

P/PLATEEAEIOERIFIE Y LT, F-97/PLA
IR L, ZOBBERRIEE T -7, ()

b () B R e
(1) 11/PLA IRIDIEOD 1ER 35

FOKEOVIHE S PLA St T BRI
1090, 20:80, 30:70, 40:60, 50:50, 60:40, 70:30,
80:20, 90:10, 100:0 {ZFEEEL7-. —h bR
% 26cm FODL— M AT TEHL LT, #/PLA
TR {ERR Ui
@) A/PLA BIAHEID 3

PIPLA RIS 70°C, 12 TEREL Lo4efCRL
ZEIMHPHRAE Ui, Wiz, 175°C, 4 —UFH
2.6MPa DESHAT T 3 3 IENERERIE 21T, 20
ki L CIRLEHD 3 mDHPLA HEABPELE A
Wi IR e e 7 e

Fig.1 Hot press machine




3. HERFRK

Tr/PLA TEEMFEI ORI 2 WS 5 72,
Hi e aERrE 1S K7017 o3 SE ML,
HEED A KFE D & OHIEREIL JAPAN TAPPT Nob2
(W HASOCHEE L.

4. FERMUHEEE

[ 2 1P AR AT = E R
(LIF W LIRS EEBEOMRE T, CSF740ml
DG, WO CHEENRRRERY, FO®VE R
B Ao CEETRED LTS, ZoBih
& LG, WESON & CIIMEHERMI I D D28 2 A
421D PLA BBTES THh 1203, W AN
T A RHE O 2SN 3 PLA DR A
R U %2 bb, .0 CSF140ml DHFEIC
H2 CSF164ml DEER R &, WE=100608E1
OB LR THLO T LY BB
THD. FDEWE WXL AAI-ohEgEc LD
AL OSEI Ls, Wi X AEE L
OBEILNZ80KI BT RS,

[ 3 TAHRHED SR RN AT/ PLATE G M EIDAT
MR SRR TREOMRE T, B2IC
FTHBEORE LRSI T, 28005,
CSF164ml DS OITAL CSE740mL OFA LY Hills
FREEASILE LTS, 32 1 v CSF164ml OB F
PREHER Y CSFT40mL DA D T2% 2 8 A2 > T
A, WEZ MO HA X PSR OE W
CSE164ml o7 A8 A il SR 2R L e,

5. fia

AR LW EUFD 2 & DR T
(1) 47/PLA BEEMEI ORI FRREIZ RV, s
RO RN EN D OO E B E R RN
8ONLL EOBEChD, T & E CSF164ml Z{HEH]
L=tEAR Rt YREES CSFT40m]l &4 L7z
BEPELE Y b,
@) MEOERERE 8l LT\,
CSF164ml A3 U7 BA#T DM CSF740ml
BT LA R L 0 bEEECh L.

BEIHR

1) AATEES, fih : 55 32 B FRP 2R AR
FATCHE, A/PLA TESNRE V= 27— Ry
v BOERERE & Fptk, g (2003) P45-48

PR
E -
EB
2
g
A
0.5F
—m CSF740ml
L —{F— CSF164ml
0.0 | 1

0 50 100
Weight fraction of bamnboo fiber WH%)

Fig. 2 Relationship between weight fraction of

bamboo fiber and density of composite
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Table 1 Average length of bamboo fiber

Freeness of bamhoo  CSF740ml (SF164ml
Arithmetic 0.47 0.34
average (mm)

Length weighted L35 0. 71
average (mm)

Weight weighted 5 13 L o9
average (rm)
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