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AT OB OBEBLGIE, A OLAMSCRIFIEL SISz, RIEOMEIR G5
ZLTBY, BB HlT 20T 0Ly, —HFTCEHmENLIX, REEHEZL
F—MICRTHRERNLNEZOFREETH Y, EANTHDEEXLNDN, T
ENTFIEITRER Y, BUE, AMORABIEIZIB N TR, FE7KE B RAKDZEE)H
O, IR LR OTEIHSR & N FT 5 2 LI L TH DV, IR OERE) ) &
U CIHRE AR E D3RRI ARLDS, £ IoKOPEEIOBRE) /) & L CILRE O %=
72 ENEO N OV REEEBN ORI & 725 Z &3, ZHE TOMETHL NS
24 RHERTIR LT DA ORI B LTI, et L7 MR s L OBEFLIBC 35
T D AREEROIEEC, MR Z 5, BB 1281 5 KA OIEHIZ 2V T b B
EMTENTND 35 —J5, WHERRLELL EOARMICEIT 2 KOIEEFRETOR
FZONTDH, BEEICE L CSESERETAVENERINTND 69 )3, T
DRINHELEHR T THH EORELH Y 9, ERRMIITITE > TV, KTH
F S AU AR IR EE H C O B AR L S OILHEE IZ OV T h e b o#E 2 3
10712 J372 STV D DY, AMIS KT 5 KIS A BIA IR X O 0 7 KB IR 0123
(B8 LTI B E RITIN 2, ALZERPE & AT, BLBME TIam — A 7eii 37 S
TR, BB BMROIRNELGICWAE I 8 5 723, ZHIUZIEAHIIC & D
18) 72 & ONCBEHEFZE S B 0, B2 RBBS IS ST D W17 KMICEB T DRIk
DB EE 2 5 L&, FHERLELDILHE B HKOBE) & Tk, BB 4 < 2R
BT, MEZH AN D T LITR STV, Z O H ORI T,
TEAT DRI OB D /5B K & B HAKOHERE 2 51 2 729 O E 72 51k %
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RE L, AMOWAEREZ L & IZBITRE DT THH LTS PV, & 2 ik
TRIE% DBROKENBREFIZBWTHRAKE BRKOEDOMIZZ>TWNWDL Z 2P 5
ML TEY, RV OHBERIZERDEZEX DN, £ I TARIFETIE, Zh
LOERARE X, Mz X T, B, Gl L0 0 HEEWKE KO D
PR IT T~ DIEEH OFRSEHEIZOWT, ~ 7 BT Fick O¥EHEG 1819 28 H L
T, I L RGBT ik LI REREOIEEZ RO D Z L2 AL T4, %
T2, 15BN ARMIZ I 1T D IEBAREUTHE S T 2 B BRI DWW T, IRoTfighT 4 it L
B OWBRARER TN REHEIZED L HIZEDY Ho TV DI ERFT 5,

2-2 #H W

2-2-1 WA BRRNEL Y RE D BT OIEBELK

AR T DWRAR DYLHORE 1T, Fick DILHEOTER ZFH L TRDH Z LR TE 535
1820 JEEHEARIET, v K BN ED & X, JLHME OREE C LU, Fick Ok

B 1920 13, (2-1) DL HITEIhD,

ac _ 0%C
ot 0x2

(2-1)
ZITUE, IEBDOBERGE LTWD D, ARWETITILEU: b NSRBI S % b [F
KCRBESETRBLLIEEB R, 22T, K & (BT OISR LY, A
KOPLHSREL D LXK H] LTz, D%, RGmSCTHE, 2O K &b o TAMHOIRIKDIR
DRSS ELIFREDO LG S 2ROTHIEL T2, RBAR TIIRMFOREL TE
LI HMET 5720, AMOE S BEA~DRIKDZZELZ T 25T 2, ESHE%
WARICHE S B 72 & &, REOEE, HEBICEHEECllETH LD & L, TDH,
ZOMER—EIRTZN T E E T, He TAM I A~OBIEOBE A, 128 E DR S

B LA TR D EIRET D, ZDOHE, RBRAEDEINHIEERTHD &,
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BRI & KRR I IS B S TR W T ORI MO £ TRIFE L2V 2 &
LV, 2% Crank OFW 5 YEERMEAR 19720 L R4 Z Lz Lz, 0, K (2-1) @

PR ORI AT RET 2 IS (2-2) L BERSE (2-3) LU FITRT,

WIS C=0x >0t =0 (2-2)

T S C=Cox=0,t>0 (2-3)

INFEOSRMDE & T, Laplace Z2#ia W Ty RO Z RO DI %2155

19)
o

X
C=Cyerfc [ (2-4)

2VKt
Z 2T, erfe (x) IXREREMBEKTH D 18, X (24) YL TEBEM, 2RO 5|

1%, D L O ITHES RIS ferfe (x) 2V, A5 5 20

(o]

M, = COJO erfc{ al }dx

2VKt

—ZCO\/_J erfc t} {2\7_} (2-5)

0 Kt
= 2Cyv Kt ierfc =2Cy |—
0 {2\/Kt} |

COEEBE M AR OEFEVE ISR LT Ty L, fIEERE S O A B

200 JK/m EHal L, BHED ST 762N ERORKITRAL, K ##E L,

TM? wa?

(20D @G

(2-6)



AN TIE, BE C okgmd3)z—E L L, TOEE L TEKBRIKOEEp
(20C) &AM OZERE (0.68) P OREE AW, LT, X (2-6) &> TEHT
— A RO IZHINT DILHSFE E Ka LB b D ET D,

2-2-2 WRITFENT LV RE 2 501 QIR

TrDNT DYLBARIL Ka L IBAEDORANERR S, KEENB I OEESE L OBRIE, Zh
BYBEGER TIXEVIZMSL U CIET 2 b O TiEd 545, MAEMIC L Y Bl
K L OBz A TERET LI 3Ly, TIT K HIZKIET ZASWERIRT-O
FEAERORRZA ST D720, W2 L, £ ORIEN G, BHHRIE
OYPEE K L DOBRE R TN Z LT Lz, 7235, AR CIIIEBEREIC R E L B &
(EFATREME D & 2 A1 KR, IR, MEFIT—EITIRD Z & TRITIIT DX Z 05
Sh L, AR O H T OPEBARE K [m2/s]1X, #RIK DO RSHELR £ n [Ns/m2], 2K 1fi9& )
y IN/m]36 L O FEp [kgm3| DB L L TRDOT ZENTEDLERE LT, T2 TR
oY LMEE, BHINRE ¢ bEBET D, £/, ZOLAOHHIREE £ &Th

i, K I orEn b,
K =kn™y™p' g? (2-7)

2 U,mon L p lZ_RERROFET, X (2-7) & MLT ROESHELLTRT &,

LZ M m M n Ml L P
H =[] [l 5] [ @8
ZIT, HEM], E&L], BETIEEABMTH S, Tz A2 TT
fE< & n 2N DR 5 RERROR T OFEE S 2529

n

K = k(=3 n, (1) 2 ®) (%) (2-9)



INEY 2 ODBERTEDOEN O R HRADPFTEND,

(piK) (%) :% (2-10)

|3

INEYVKERDD &

@)

X 2-11) TORMETHD n, b ITEFFERLY, FHHELTRELRLS TIR LR
VY,

7ok, K (2-10) OEDOERTTH N /oK 1L, Frafl Schmidt £% & MR 2 50T, JEE)
ROBE LB L 2BBORS SOk i Rt 2,

F72, K Q2-11) Xy 2By /lp ARG E LTEEILTWDD, y/n lTHIED
RS 260 &N D IRIR O RN OIR BB S EBR T2 TH Y, n/p IXBIKEE
(kinematic viscosity) 23 & MEEN HHEHE S & BT ATHT, ZOWEDNT AT
K OFEDRRE S ND, RAICHF OBEALE, B X [m/sec], % 1% [m2/sec] TEILE
AVEE R X OYEHRE O Z S IE LT D, RBLLF TR (2-11) TR 5 Bh
T OYERBSREE Kr L EL 2 LITT 5,

2-3 EBRFE
2-3-1 #AB{E
BRI L Ui, BT HBEDSRA YA (Tsuga heterophylla SARGENT) i) % H

Nz, RRBRIRSTYEIIIHE H ) 20mm, 5 1R 20mm, #5825\ 10mm & L7-, 2

D

5% 105°COIEIESETIC T, 24 LR O%, EEL AR AZRIE L, HEsE (&

RLEERE) A Uz, AREBRICHW SN2 RO 2% O ¥ EIE 0.40g/cm3 T
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olc, RIBARRE TOM, FRBRIKITLERT > r— 2 PICk(F LTz, ERt, Ri%
I LAGN 0 D OHIRDOHEN 23k T 2 7280, 1= & £ DFE M % b < Ml b v =iz
Lba—T 47k ELTZ, a—T 4 ZIEERBRIK - Fico& 3V L7,
OF 2 —Z P A MRE L, EREMOERNCHEMEZITV, RIEFERICZA -
7=
2-3-2 ff k&

ARSEBRTIL, WAL 9 1, KESHE 8 EOWIKRZ M L 7c, W72k % Fig. 2-1 1R
R
2-3-3 HIEFHIE

MIELERE X Fig. 2-2 1R T L9, HR 125 mm, & X 2.5 mm OH 7 AR (V¥
— 1) ORI T R (B2 T o RS TR OfE 3 fER, T AT 5
BRZMENTERDES 5 mmBEE THEIAN, 20 LICRBRAZES mza M
LTEWL, MOEREZ<E L BIT, NEEZEIC—EAKIEILROTZDIZ, T1EP
SETE-T-, RenlIBEFHEIBMEERE (W1 200X300X175 mm, JEX 45mm) N
IZERIE L, IRESRME 281 CTREBRZ1T o 7o, RBRHMAE, REICREBALZ '
vy FTTHRVDH L, Z2OFENTWDHEICIEftng Z & a—F—%2 AMICTES AL
EOICLTKREZED, FRLMELY VIR LEELZHE L FERMIL, #111%0.1,
6, 15, 30, 60, 90, 120, 180, 240, 300, 360 min & L, LI AT 1 A RS
T 5 A MEHZ e 7o, I AR a 1X, ERNHOH/ONTE M, —Vt BRD 75 7

DEMERGy B3RO T= (Fig. 2-3)
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2-3-4 WK DX5EHIE
BARMR DR 1, Ostwald OREEE (No.2) 24 L CTIRE 20°CH b & THIE LT,
TRARDREE 2, IKOKEE %y, TRARDOFRIREE % 0, K& ONVEIK DR E % 45 % py, p

LU, AR ORI R & T B R 4t £ & FAUE 20,

pPLw

(2-12)
thW

n=nwhr—

DT, P, Pw. tw t BE Dy DODIURL, IRIKOREZRD D Z ENTEDH,HLy,
[COWTIIMEER T 28 29 L0 20°C D & & DKDKEE 1.0020 X 103[Ns/m2] % i ]
L7ce Fope LTVp OREICIE, 20CIZEWTHE Y 26 L CHIE L7,

2-3-5 WEOREIEHHE

RIRORETRINE N T T _XOMHELGEH R LT, IRE 20C0 b & TRIE L7, ik

DRMEBEN %y, KORMEE Zpe & L—EERBEOWEIAEI LUK DE T

T DM A 20, ny & THIE, WOBIR X VIROEREE Ny 2RO BND 27,

o (2-13)

14

=720, p l2OWTIE, WtEEss 28 29 okDFEIES 72.75X 103[N/m] (20°C)
Tz,
2-4 WRLEZ
2-4-1 BT OILEEE D R ER R

FDNT DILBARE Ka 135 (2-6) 1T, MBRFERT -2 2RATDHZ L THLND,
ARFFECRBNTIE, B Coz—EL L, TOMEE L TIRERIKDEEp (20°C) &8
FARM DZER=R (0.68) DOFfE (kg/m?) % AV 7=, Fig. 2-3 (ZIXiRFEEFLICBIT 5, A1
DEMEDO—Fl 22T T, ZHUIRA Y HITKT DAL 7 — D t FRCBT 517
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BE Mt (g) ZEFOFEHARVE (hr'2) (2 L7 ey h LIZiifRo—#TdH 508,
HIOWFRIZIBNTIE, ZO XD ICEME BRE LN FET D, N (2-5) £V,
T OEEUE 2C JK/m L ET D ENTE B,

hEzall, 77 7OEMBEHORAED a RO T K 28X, Ziak BT OHE
Btk Ka &35, AREFER TR O, MIAE R D ONSERKIER O & 05T Ok
BUREL K, DI % A RE0T 3 HTE CRuD STk T — & 2829 L L §|Z Table 2-1 12”7,

AT BT DB FEILEARE L LTI, Stamm?® D7 k5B K OB 0 O£ )5
[0, 14.7X10712 KN 17.1X10712 m2/sec &\ ) fHS°, Wang-Cho3® 28 ikIC X -
THT= 4 BIREOBERR T 10 O KD IEEAREOME 7.0X1012~319X 10 12m%/sec, FEH 3V
DAX (L) DOZEEZ /T 7 ¢ o THIE L THIE L 72U K OBERR T T O S PR
fREL 30.9X 1012 m¥sec 72 EDWEND D, RO KD DT OIEHAREL K, OfE
29.6X 10712 (m2/sec) 1%, T 5D E 72 ITUMEIC 72 > TV 5, £ 77, Christensen3?
SIZEDa—h U OO HIZE T 28T R U o AKOEHREIT M OJLEEREAS 1.6 X
102m%/sec &9 Wk, REBRICI T 2 8RIAIE KO Z 03T OIEH R 1.13 X
102m2/sec IZ M2 D ILVMETH o7, L L, ZH O OEIXEE 1L, B, ThmiRik
BH O, WERM, ERITIERENEDOT, BAMICEEZ i3 2RI iT v
RN, ARWPFEIZ 1T D 0T OYEBARBUIRE L e — ok LTI L 762 L %
BffL TRV, BEOEREERD D Z LIZBER LTV, fEo> T, B e
BWHRNDLT 5L, FEICITETE R0V, SO KMEE, ZhbEOIHiR -
[FREEDA—F —IZINE > TR, FAMELHD EEZ TS, LT T KAEOY

B ERICOWTHRET 5,
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2-4-2 MHIELED B DT OILHBAR LK
Table 2-2 12, FEETHX (2-6) LV RSN 9 FOMIBLLD 0T OYEHAREL Ka
BEO, 5T7&E, HFETLTIETE—A > hOSTHME 2829 277 L7, 72771, =
TS TR (O TT8) I (BE) TERHE LT, Fig. 2-3 BXU'Fig. 2412, Tn¥h
Kafil, 1 EEIE0 TR EOBBEEZRT, Wb BRI < 1272023,
FITEO/NINTTN Ka AR KR E e Dl B R 505 (Fig. 2-3) o £72, Ml
DTENPRKREN) ZLITHT 1HEOEROREVWI LZERL, ®BEDH LIC <2
DT T Th DN, Fig. 2-4 (Z1F%E O LM A IEARICIZE DI T2 22, 2 2 ClidteH
D ORFFE W NBBITR DN, Mmoo, BEEE IR A XL
b7 b UK, 5D VI T e B R UIET e AR O RELE
2 HIDD, WITMATICEAD AR T & LTUIR T A XZ2EATHZEHEZXTND
Table 2-2 OBHE-E— A > FOENDIE, T My, =—T L, K, T/a— L&D
RSy Tl K AR E <, W kR, “HifbRE, TVl EORMED/NE 7255
FTIIHNINWZ ERFARNT, £ 2T, BRFE— AL b & K fHE DOBRIZONWT
TR L 2 A, BT OPEEIRE & BT — A > b & ORI, Fig. 2-5 DX 91255
WRNIEDOFBEN S D Z LN oTo, ZILE D AMIZE T DIEEORFEHEIZIL, i
MORENETH L EBbng, £ K, LKRFERG & DBfR%E Craver D/KFEFEEHE
88 Z IV CIHRE L7eay, MR HBIIZ 22 2o 72, LavL, TAM P OOHMEDIZE
A EREBIVBRFERELTND] EWIROLDT 7L EUT 4 OB 3¢, F7-,
A DI & KB FER OGN F L X —Z 5 U7 AL 5 OfF5E 15 gl b k%
FEAREDMBZ R UI-RE B OMFE 19 s b LR X 91, BEEE L OBRIT

RNEEZ D, 0, RIEKORFEREITy/n & DEMEREWZ ERAMESHTWDS 39
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F 2T, KEROMIALED Ka DIEO B A HthC, Ml y/n 2L ->T2r 7 7%k
L L7=& 25, Fig. 2-6 O X 5 REMBRNRE LT, ZORE, MEEICH TR
Jv/m & KSR BEERERO B 5 2 L NRENT,
2-4-3 KW D B 03T OILHAR LK
WA, FSWERR 12N TN 0T & BRI THR D, AT OIERRE
Ka ORI & SRR OBEE & ORAfRE R L2 D23 Fig. 2-7 TH D, T ZTIHEEp
2P Ka [EBA T ABEAB R LNDEN, 77 VAT~ A RAKREEZ Tk
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B L7e & A, Fig. 2-11 © X 512, FEIESIDO EH L EHICTXTKa 3 KT 52 &
Mmbholz, LLl, BT OIEHERE Ka PMRGBREOHBEEIZ LY ED X 7%
FBE RTINS T 7ICTRTEIEN, 26 O¥EE, WK1 X 5 EERY)
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X109 KU n/3 = 0.3861=0.4 #3R®, ZOfEZER 2-11) ITRATDHZ LiIZLY, &

T DYEBAREL Kr 2R 7,

Kr=:L25x1o—9l(g)ggla4(g)“6 (2-14)

Iz 5 EIRAN/{T O N5,
Kr =1.25x1079 =06 12 p=06 5=04 (2-15)

B2 Kr OfE% Table 2-1 1287, F£72 2 DO FIETH LN T BT OIEHEREK
Ka & Kr OFMR%E 7T 712 CTER LTI DN Fig. 2-13 Th D, Ka & Kr iZ2AMIC
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Table 2-1 Properties and apparent diffusion coefficients of liquids used.

. . . Apparent
. . . . Surfacetensio Apparent diffusion K :
Concentrati Density Viscosity . diffusion
L n coefficient .
Liquids used on lo] [n] coefficient
(% wt) (10°kg/m?) (10Ns/m?) [y] [a] [Kt]
g (10*N/m) (10"2m?/sec)
(10-12m2/sec)
Water 100 1.00 1.01 72.8 29.6 21.5
Ethanol 100 0.79 1.19 22.6 5.25 5.50
Methanol 100 0.79 0.61 22.5 11.8 8.18
Carbontetrachloride 100 1.60 0.97 26.8 4.86 5.03
Diethylether 100 0.71 0.24 17.0 32.6 11.0
Carbondisulfide 100 1.29 0.37 32.4 13.5 12.9
Acetone 100 0.79 0.32 23.3 37.3 12.7
n-Pentane 100 0.63 0.23 16.0 12.0 11.3
n-Hexane 100 0.66 0.32 18.4 12.5 10.5
Sodiumchloride 0.73 1.01 1.01 73.2 8.67 21.5
aq. solution 3.2 1.02 1.04 73.8 6.68 21.2
7 1.05 1.12 74.8 3.7 20.3
18 1.13 1.47 78.4 1.93 17.4
32 1.20 1.91 82.9 1.13 15.4
Sucrose 10 1.04 1.38 73.0 7.67 17.5
aq. solution 20 1.08 1.96 73.0 4.65 13.8
30 1.13 3.17 73.0 4.69 10.1
40 1.18 6.20 74.0 2.23 6.7
50 1.23 15.5 75.0 1.05 3.8
Acrylamide 0.08 1.00 1.00 71.4 9.96 21.5
aq. solution 1 1.00 1.00 694 12.1 20.4
5 1.00 1.08 66.3 11.9 18.5
10 1.01 1.20 61.7 13.3 15.8
20 1.02 1.43 57.1 19.1 12.9
40 1.03 2.19 52.6 59.4 9.00
PEG #600) 0.1 1.00 1.01 66.8 12.0 19.4
aq. solution 1 1.00 1.04 65.8 14.1 18.7
10 1.02 1.58 62.2 6.54 13.5
50 1.09 15.8 50.5 6.60 2.50
PVA #500) 0.05 1.00 0.99 59.2 14.0 17.0
aq. solution 1 1.00 1.44 50.5 15.8 11.2
3 1.00 3.03 46.9 7.79 6.60
5 1.01 6.38 - 10.8
7 1.02 12.5 - 5.53
9 1.02 25.8 - 4.96
PVA #1500) 0.005 1.00 0.99 68.4 7.82 20.2
aq. solution 0.05 1.00 1.01 61.2 6.54 17.5
0.5 1.00 1.39 55.6 4.72 12.9
1 1.00 1.88 53.6 8.01 10.3
3 1.00 5.15 - 3.59
4 1.01 10.0 - 2.95
6 1.01 31.0 - 4.37
PVA #2000) 1 1.00 2.22 61.2 9.52 10.9
aq. solution 3 1.00 12.8 - 6.48
6 1.01 170 - 4.91
CMC 0.004 1.00 1.19 71.4 14.0 19.1
aq. solution 0.04 1.00 2.37 70.4 7.40 12.4
0.4 1.00 10.8 69.9 4.72 4.90
1.6 1.01 221 - 5.35

20



Table 2-2 Properties and apparent diffusion coefficients of aqueous solutions.

. Apparent
Molecular Molar Dipole Hydr(l){;elz?gvoending Diff}ls.ion
Pure Solvent Weight Volume ®  Moment? Capabilities © Coefficient®
(ml/mol) (D) [ ] [Ka ]
Ve (10 2m?/sec)
Water 18.02 18.0 1.94 100.0 29.6
Ethanol 46.07 58.3 1.69 38.0 5.25
Methanol 32.04 40.6 1.66 72.0 11.8
Carbontetrachloride 153.8 96.2 0.00* - 4.86
Carbondisulfide 76.14 59.0 0.06* 33.0 13.5
Acetone 58.08 73.5 2.90 29.0 37.3
Diethylether 74.12 104.4 1.16 24.0 32.6
n-Pentane 72.15 114.5 0.00* 24.0 12.0
n-Hexane 86.18 130.6 0.09* 24.0 12.5

Note @ :the ratio of molecular weight to density of liquids, » : from Ref. 28) , ¥ * from Ref.
29) , 9 from Ref. 33) , ¥: the values calculated by the equation (2-6) .
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Liquids used —

— Aqueous solutions —

— Water(H,O)

— Ethanol(C,H:OH)
— Methanol(CH;OH)
Pure solvents  —
— Diethylether((C.Hs):0)
— Carbondisulfide(CS:)
— Acetone((CH;).C=0)

— mn-Pentane(C:Hj2)

— n-Hexane(CgHiy)

— Organic aqueous solutions

Polymer aqueous solutions

Fig. 2-1 Diagram of liquids used.
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— Carbontetrachloride(CCl,)

— Inorganic aqueous solution —— Sodium chloride(NaCl)

— Sucrose(Cy;H;:0qp)

— Acrvlamide(CH,=CHCONHS:)

Polyethylene glycol
(HO[CH;CH:O]goH)
(PEG)[2600]

Polyvinyl alcohol

([-CH:CH(OH)-]za0)
(PVA)[£500]

Polyvinylalcohol

| (-CH.CHOH)-11200)

(PVA)[#1500]

| Polyvinylalcohol
([-CH,CH(OH)-]1000)
(PVA)[E2000]

Carboxymethyl cellulose
(CMC)



Temperature controlled chamber

20+0.1°C
Schale
Sample
....... / —
Saran net/ \Liquid used

Fig. 2-2 Schematic diagram of liquid-penetration experiment.
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Fig. 2-3 Initial rate of penetration of Methanol into Beitsuga.
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Apparent diffusion coefficient Ka (1 0'12mzisec)
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Apparent diffusion coefficient Ka (10'12m215ec)
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1=9.9081+6.807x (R=0.576)
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Dipole moment (D)

Fig. 2-6 Relationship between dipole moment and

apparent diffusion coefficient Ka
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Apparent diffusion coefficient Ka (1 0'12m2!sec)
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—
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1=8.948 X 10" exp(0.3647x)
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4 5 6 7 8 9

Square root of the ratio (y /n )(m/sec)'?

Fig. 2-7 Relationship between square root of ratio (¥ /1)

and apparent diffusion coefficient Ka.
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Fig. 2-9 Relationship between viscosity of aqueous solutions and apparent diffusion
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Fig. 2-13 Relationship between logarithms of the dimensionless terms.
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Apparent diffusion coefficient
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O NEBEBL WL EBZOND, 72, 278 b— LMUBRE OB OIEIZ T
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ZLRTED, EAODORBIOWTS, IHOTENRE S RUTRDITLE, WO
REMPIA 20, BHORBIWMETE R R0, 77 70BN THIIE, »
FTHOHFPH T HFICH-EIL R, £ 2T, WEOFERTITKH ORI 1ul IZH—T 5

Z izl
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Fig. 3-1 Definition of the arithmetic mean roughness of surface.
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Fig. 3-2 Measurement of contact angle 6 of a droplet on wood.
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Fig. 3-3 Relationship between the contact angle and surface roughness of Mizuki.

(o Specimen planarized by the planer, ¢: Microtome section)
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Fig. 3-4 Relationship between the contact angle and surface roughness of Hoonoki.

(o Specimen planarized by the planer, ¢: Microtome section)
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Fig. 3-5 Relationship between the contact angle and surface roughness of Karamatsu.

(0: Specimen planarized by the planer, 4: Microtome section)
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Fig. 3-6 Relationship between the contact angle and surface roughness of Beitsuga.

(o Specimen planarized by the planer, ¢: Microtome section)
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Fig. 3-7 Relationship between the contact angle and surface roughness of Beitmatsu.

(0: Specimen planarized by the planer, 4: Microtome section)
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Fig. 3-8 Relationship between the volume of a droplet and contact angle.
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7=, BRAEKEIES & it & OBRIZOWT—HiED T, Z DA DN TETER
e, Fo, ERETORMEIC IR ST, Sl IIARM KO L ORE %
FNHOREL LT, REER SN TELLWIRELH Y | IELWHIEIZ L > TH
ET UL A B IIHBMEOH ETHDL Z L bbb TV S, Z4LE T Nguyen”
8 5abhD LT H% L OFREIC L o TRASNTE 72, AMKE LICE WK
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4-2-1 Zisman Plot & BERKREES

Zisman [Z[EAFR T LIZE N2 FIBESHIA O RIAR vy & 52 B Az EERREIC
T 2l DL, WK DO RIERS) DWW & & B ITITITERRAHEINT 5 2 &
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b vy, 2525 6B LTS 18 ZOffly. 20N OEREEES (critical
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Bl T 5 2324
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X (4-2) ZEALRE O,
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Z T, Be VARSI ORE SR IR T, ysv IXEUR ORI IR, yso (ZEAR R O F
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AT L DD X 5 REFCERD 7 1y MBS S > 72 13 Lucassen-
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Z D cos O ~1/Ly DEMRBFRICIBNT, cos =1 L DRENBHELILD Ly D
FUE D8 v & BE, AMIZEIT D Lucassen-Reynders D BHA XD A 2O T
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FS < PERE R 5 15F 57z Zisman Plot, Neumann Plot 33 X UF Lucassen-Reynders Plot
DX % Appendix IZ% & T L=,
4-4-2 fFEBREDOEVICEI 2EBAREERN KR CERBNIES OHE

ESEMARC X 0 R RE RN EDOEOE NN AET LR EZR D20, LTFTDO XD
R 21T 272, Young R (4-5) 2B W T, K=/ F —FK MBI PMLEE

T W TAMETE D, - T

Ysv = Vs (4-9)
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Table 4-1 Concentrations and Surface Tensions of Aqueous Solutions

Formamide Acrylamide Ethylene Glycol Acetic Acid
Concentration  Surf.Tension Concentration Surf.Tension Concentration Surf.Tension Concentration Surf.Tension
No.
(%) (mN/m) (%) (mN/m) (%) (mN/m) (%) (mN/m)
) 10 70 0.08 71.42 10 68.6 1 68
@ 20 67 1 69.38 20 66.3 2.475 64.4
©) 30 65 5 66.32 30 63.3 5.001 60
@ 46 64 10 61.73 425 58.6 10.01 54.61
® 50 63 20 57.14 55 55.6 30.09 43.6
® 64 62 40 52.55 49.96 69.91
@ 70 61
80 60
©) 95 59
100 58
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Table 4-2 Results of y. , . and yaw

Zisman Plot (v

Probe Formamide Acrylamide Ethylene Acetic Acid
HBC 94 72 65 41
Beimatsu 56 32 48 29
Beitsuga 45 43 34 37
Sugi 56 43 57 34
Karamatsu 45 20 # 24
Makamba 52 37 52 30
Mizuki 42 47 43 40
Yamazakur 54 44 37 37
Shirakamba 54 46 28 35
Hannoki 53 32 45 35
Hoonoki 36 43 29 41

Neumann Plot (5 )

Probe Formamide Acrylamide Ethylene Acetic Acid
HBC 94 72 65 41
Beimatsu 59 48 52 37
Beitsuga 49 59 52 41
Sugi 58 52 62 42
Karamatsu 50 52 65 38
Makamba 58 48 58 45
Mizuki 55 52 50 46
Yamazakur 59 50 55 43
Shirakamba # 53 55 50
Hannoki 55 54 50 39
Hoonoki 66 60 65 45

Lucassen & Reynders Plot (Vaw)

Probe Formamide Acrylamide Ethylene Acetic Acid
HBC 94 72 65 41
Beimatsu 56 42 50 37
Beitsuga 46 46 42 40
Sugi 56 46 60 37
Karamatsu 45 38 45 33
Makamba 53 44 53 36
Mizuki 42 49 47 42
Yamazakur 55 48 44 38
Shirakamba 55 48 39 37
Hannoki 54 38 48 37
Hoonoki 39 46 41 42
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Fig. 4-1 Definition of wetting angle of a sessile drop.
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Fig. 4-2 Relationship between cosines of contact angle and surface tension indeces of

Beimatsu with Ethylene Glycol aq. solurions.
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Fig. 4-3 Relationship between cosines of contact angle and surface tension indeces of

Makamba with Formamide aq. solurions.
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Fig. 4-4 Relationship between critical surface tensions and hydrogen-bonding capability.
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Appendix

Fig. 4-001 ~ Fig. 4-120
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Fig.4-005 Neumann Plot of Beitsuga
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Fig.4-008 Neumann Plot of Sugi

using Formaide aq.soln.

Y =5.9329 X 10°x*+0.014292x-0.0040311

R =0.99804
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using Formamide aq.soln.
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Fig.4-011 Neumann Plot of Karamatsu

using Formamide aq.soln.

x* +0.015811x — 0.033867

R =0.97286
Critical Wetting Tension ( 5 ¢)
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Fig.4-014 Neumann Plot of Makamba

using Formamide aq.soln.

1.5483 X 10°x* + 0.016401x — 0.015172

Y:

R =0.99512
Critical Wetting Tension ( ¢)
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Fig.4-015 Lucassen-Reynders Plot of Makamba
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Lucassen-Reynders Wetting Parameter (¥ aw)
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Fig.4-016 Zisman Plot of Mizuki

using Formamide aq.soln.

0.018008x + 1.7604

Y =-

R =0.58405
Critical Surface Tension (y ¢)

: 42 (mN/m)
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Fig.4-017 Neumann Plot of Mizuki

using Formamide aq.soln.

Y =0.017093x +0.038418

R=1
Critical Wetting Tension ( ¢)

: 55 (mN/m)

94



cos B

- ’ ° ' ]
T S S e
L s S S
HE ¢ : § ]
0.2 _i_ ........... S 3

By

(=
|
1
:
1
[ ]
[
(]
[T,
T
1

] — fccnee N feeeeeeoes 3
~0.4 frmemeeeae- E— A S— ]

0.01 0.015 0.02 0.025 0.03

1/ ¥ (m/mN)

Fig.4-018 Lucassen-Reynders Plot of Mizuki
using Formamide aq.soln.

Y =46.751x—-0.10104
R =0.5049
Lucassen-Reynders Wetting Parameter (y aw)
:42.5 (mN/m)
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Fig.4-019 Zisman Plot of Yamazakura

using Formamide aq.soln.

0.03866x + 3.103
R =0.7369

Critical Surface Tension (y ¢)

Y =-

: 54 (mN/m)
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Fig.4-020 Neumann Plot of Yamazakura

using Formamide aq.soln.

32 +0.01417x — 0.006398

R =0.9862
Critical Wetting Tension ( ¢)

Y =4.703 X10

:59 (mN/m)
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Fig.4-021 Lucassen-Reynders Plot of Yamazakura
using Formamide aq.soln.

Y =147.6x - 1.684
R=0.7118

Lucassen-Reynders Wetting Parameter (¥ aw)
: 55 (mN/m)
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Fig.4-022 Zisman Plot of Shirakamba
using Formamide aq.soln.

Y =-0.03866x + 3.103
R =0.7369
Critical Surface Tension (y ¢)
:54 (mN/m)
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Fig.4-023 Neumann Plot of Shirakamba

using Formamide aq.soln.

0.001397x* +0.1301x — 2.252

Y =-

R =0.6588
Critical Wetting Tension ( ¢)

: (mN/m)
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Fig.4-024 Lucassen-Reynders Plot of Shirakamba
using Formamide aq.soln.

Y = 147.6x-1.684
R=0.7118
Lucassen-ReyndersWetting Parameter (y aw)
: 55 (mN/m)
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Fig.4-025 Zisman Plot of Hannnoki

using Formamide aq.soln.

0.05316x + 3.814
R =10.9493

Critical Surface Tension (y ¢)

Y =-

:53 (mN/m)
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Fig.4-026 Neumann Plot of Hannnoki

using Formamide aq.soln.

%% +0.01409x-0.007875

R =0.9981
Critical Wetting Tension ( 5 ¢)

Y=74X10

:55 (mN/m)
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Fig.4-027 Lucassen-Reynders Plot of Hannnoki
using Formamide aq.soln.

Y =212.1x-2.92
R =0.9328
Lucassen-Reynders Wetting Parameter (¥ aw)
: 54 (mN/m)
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Fig.4-028 Zisman Plot of Hoonoki
using Formamide aq.soln.

0.0078174x + 1.2818

Y =-

R =0.52358
Critical Surface Tension (y ¢)

:36 (mN/m)
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Fig.4-029 Neumann Plot of Hoonoki

using Formamide aq.soln.

=0.017448x

R=0.619
Critical Wetting Tension ( ¢)

Y

: 57 (mN/m)
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Fig.4-030 Lucassen-Reynders Plot of Hoonoki
using Formamide aq.soln.

Y =21.548x + 0.45065
R =0.48307
Lucassen-Reynders Wetting Parameter (y aw)
: 39 (mN/m)
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Fig.4-031 Zisman Plot of Beimatsu
using Acrylamide aq.soln.

Y =-0.020628x + 1.661
R =0.78703
Critical Surface Tension (y .)

32.4 (mN/m)
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Fig.4-032 Neumann Plot of Beimatsu
using Acrylamide aq.soln.

Y =0.00029868x> + 0.0063315x + 0.057805
R =0.98869
Critical Wetting Tension ( S )
: 46 (mN/m)
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Fig.4-033 Lucassen-Reynders Plot of Beimatsu
using Acrylamide aq.soln.

Y =79.538x-0.916
R =0.8046
Lucassen-Reynders Wetting Parameter (¥ aw)
:42 (mN/m)

110



L}
1
r
-

-
"

---4-

) ]
s smmsssmajaa

!
e

70

rrrmrrrrlrrer e rdr == = —

Feem s === =y

d -
L} -
! —
L]
1 -
s N S
: : : : m P
" “ ] ' H T-
; : “ " " .
i ' ' ' -
IWEFRPIRF RPYRS SRR SRR AR R R B
- " » H ' " " -
L H “ ] ] M 1 -
' 1 ! ! b "
B v ' H ' ¥ '
L ' H “ . . ] [
H L] n 1] 1
R ST SRS S
5 [ 1 ' H . H “ -
L H H ! ' ' ' o
¥ 1 L} [l [} M
- H h 1 [ ] N 1 -
= H H ' ' H - -
paal s bl Lo el
- 0 ©= =t e =] e =t

80

30 40 20 60

20

¥ (mN/m)

Fig.4-034 Zisman Plot of Beitsuga

using Acrylamide aq.soln.

0.025338x+2.0906

Y =-

=0.68004
Critical Surface Tension (y ¢)

R

: 43 (mN/m)
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Fig.4-035 Neumann Plot of Beitsuga

using Acrylamide aqg.soln.

Y =2.6665X 10" +0.0171x-0.022359

R =0.97969
Critical Wetting Tension ( 5 ¢)

: 59 (mN/m)
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Fig.4-036 Lucassen-Reynders Plot of Beitsuga
using Acrylamide aqg.soln.

Y =91.381x-0.97343 R =0.65033
R =0.65033
Lucassen-Reynders Wetting Parameter (y aw)
:46 (mN/m)
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037 Zisman Plot of Sugi

using Acrylamide aqg.soln.

Fig.4

0.039244x+2.6811

Y =-

R =0.80911
Critical Surface Tension (y ¢

:43 (mN/m)
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Fig.4-038 Neumann Plot of Sugi

using Acrylamide aqg.soln.

Sx?4+0.016317x-0.0034206

R =0.99593
Critical Wetting Tension ( 5 ¢)

Y =5.6894 X110

:52 (mN/m)
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Fig.4-039 Lucassen-Reynders Plot of Sugi
using Acrylamide aq.soln.
Y = 142.2x-2.0672

R =0.81856

Lucassen-Reynders Wetting Parameter (y aw)
:46 (mN/m)
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Fig.4-040 Zisman Plot of Karamatsu

using Acrylamide aq.soln.

0.022975x+1.4518
R =0.7253
Critical Surface Tension (y ¢)

Y =-

:20 (mN/m)
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Fig.4-041 Neumann Plot of Karamatsu
using Acrylamide aqg.soln.

Y =5.9066 X 10°x*+0.015669x+0.0030967
R =0.9991
Critical Wetting Tension ( 5 ¢)
: 53 (mN/m)
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Fig.4-042 Lucassen-Reynders Plot of Karamatsu
using Acrylamide aqg.soln.

Y = 93.685x-1.4925
R =0.72513

Lucassen-Reynders Wetting Parameter (¥ aw)
: 38 (mN/m)
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-043 Zisman Plot of Makamba

using Acrylamide aq.soln.

Fig.4

0.027692x+2.0116
R =0.84853

Critical Surface Tension (y ¢)

Y =-

: 37 (mN/m)
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Fig.4-044 Neumann Plot of Makamba
using Acrylamide aq.soln.

Y =0.00015693x*+0.013211x+0.002703 1
R =0.9971
Critical Wetting Tension ( 5 ¢)
: 48 (mN/m)
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Fig.4-045 Lucassen-Reynders Plot of Makamba
using Acrylamide aqg.soln.

Y =107.41x-1.458
R =0.87263
Lucassen-Reynders Wetting Parameter (y aw)
:44 (mN/m)
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Fig.4-046 Zisman Plot of Mizuki

using Acrylamide aq.soln.

0.04181x+2.966

Y =-

=0.84824
Critical Surface Tension (y ¢)

R

: 47 (mN/m)
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Fig.4-047 Neumann Plot of Mizuki

using Acrylamide aq.soln.

Y = 8.3668 X 10°x*+0.014826x-0.010855

R =0.99527
Critical Wetting Tension ( 5 ¢)

:52 (mN/m)
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Fig.4-048 Lucassen-Reynders Plot of Mizuki

using Acrylamide aq.soln.

Y =156.48x-2.1813
R =0.84181

Lucassen-Reynders Wetting Parameter (¥ aw)

:49 (mN/m)
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-049 Zisman Plot of Yamazakura

Fig.4

using Acrylamide aqg.soln.

0.029587x+2.3122

Y =-

=0.91456

Critical Surface Tension (y )

R

: 44 (mN/m)
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Fig.4-050 Neumann Plot of Yamazakura
using Acrylamide aqg.soln.

Y =0.00020015x*+0.0093872x+0.029164
R =0.99231
Critical Wetting Tension ( 5 ¢)
: 50 (mN/m)
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Fig.4-051 Lucassen-Reynders Plot of Yamazakura
using Acrylamide aq.soln.

Y =111.36x-1.3407
R=0.919
Lucassen-Reynders Wetting Parameter (y )
:48 (mN/m)
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Fig.4-052 Zisman Plot of Shirakamba

using Acrylamide aq.soln.

0.028044x+2.296
R=0.86171
Critical Surface Tension (y ¢)

Y =-

: 46 (mN/m)
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Fig.4-053 Neumann Plot of Shirakamba

using Acrylamide aqg.soln.

Y =0.00014579x°+0.010714x+0.015465

R =0.97447
Critical Wetting Tension ( 5 ¢)

: 53 (mN/m)
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Fig.4-054 Lucassen-Reynders Plot of Shirakamba
using Acrylamide aq.soln.

Y =101.53x-1.1032
R =0.83189

Lucassen-Reynders Wetting Parameter (¥ aw)
:48 (mN/m)
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Critical Surface Tension (y ¢)
: 32 (mN/m)
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055 Zisman Plot of Hannoki

using Acrylamide aq.soln.
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Fig.4-056 Neumann Plot of Hannoki

using Acrylamide aqg.soln.

Sx?4+0.013927x+0.00093742

R =0.97655
Critical Wetting Tension ( ¢)

Y =8.316X10

: 54 (mN/m)
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Fig.4-057 Lucassen-Reynders Plot of Hannoki
using Acrylamide aq.soln.

Y =61.564x-0.62635
R =0.49035 Lucassen-Reynders Wetting Parameter (¥ aw)
: 38 (mN/m)
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Fig.4-058 Zisman Plot of Hoonoki

using Acrylamide aq.soln.

0.025338x+2.0906

Y =-

=0.68004
Critical Surface Tension (y ¢)

R

: 43 (mN/m)
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Fig.4-059 Neumann Plot of Hoonoki

using Acrylamide aq.soln.

Y =2.6665 X 10°x*+0.0171x-0.022359

R =0.97969
Critical Wetting Tension ( 5 ¢)

:59 (mN/m)
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Fig.4-060 Lucassen-Reynders Plot of Hoonoki

using Acrylamide.aq.soln.

0.97343

Y =91.381x-

R =0.65033

Lucassen-Reynders Wetting Parameter (¥ aw)

:46 (mN/m)
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Fig.4-061 Zisman Plot of Beimatsu
using Ethylene Glycol aq.soln.

Y =-0.044471x+3.1314
R =0.72088

Critical Surface Tension (y .)
: 48 (mN /m)
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R =0.99355
Critical Wetting Tension ( ¢)

using Ethylene Glycol aq.soln.
: 53 (mN/m)
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1
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Fig.4-062 Neumann Plot of Beimatsu
Y = 8.3075 X 10°x*+0.014192x-0.0083495
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Fig.4-063 Lucassen-Reynders Plot of Beimatsu
using Ethylene Glycol aq.soln.

Y = 168.65x-2.3634
R =0.71504

Lucassen-Reynders Wetting Parameter (¥ aw)
: 50 (mN/m)
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Fig.4-064 Zisman Plot of Beitsuga
using Ethylene Glycol aqg.soln.

Y =-0.038066x+2.2843
R =0.80181
Critical Surface Tension (y ¢)
: 34 (mN/m)
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Fig.4-065 Neumann Plot of Beitsuga
using Ethylene Glycol aq.soln.

Y =3.236 X 10°x*+0.016361x+0.0077786
R =0.99931
Critical Wetting Tension ( S )
: 55 (mN/m)
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Fig.4-066 Lucassen-Reynders Plot of Beitsuga
using Ethylene Glycol.aq.soln.

Y = 146.34x-2.45
R=0.8120

Lucassen-Reynders Wetting Parameter (¥ aw)
:42 (mN/m)
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Fig.4-067 Zisman Plot of Sugi
using Ethylene Glycol aq.soln

Y =-0.01364x+0.87579
R =0.28669

Critical Surface Tension (y ¢)
: (mN/m)
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Fig.4-068 Neumann Plot of Sugi
using Ethylene Glycol aq.soln.

Y =-5.2292 X 10’ +0.01565x+0.0063712
R =0.99873
Critical Wetting Tension ( ¢)
: 65 (mN/m)
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Fig.4-069 Lucassen-Reynders Plot of Sugi
using Ethylene Glycol aq.soln.

Y =51.664x-0.80828
R =0.28514
Lucassen-Reynders Wetting Parameter (¥ aw)
: 60 (mN/m)
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Fig.4-070 Zisman Plot of Karamatsu

using Ethylene Glycol aq.soln.

Critical Surface Tension (y ¢)

: (mN/m)
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Fig.4-071 Neumann Plot of Karamatsu
using Ethylene Glycol aq.soln.

Y =-6.197X107x*4+0.01512x+0.0095813
R =0.998198
Critical Wetting Tension ( 5 ¢)
: 65 (mN/m)
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Fig.4-072 Lucassen-Reynders Plot of Karamatsu
using Ethylene Glycol aq.soln.

Y = 54.028x-0.79024
R =0.34511
Lucassen-Reynders Wetting Parameter (y aw)
: 30 (mN/m)
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Fig.4-073 Zisman Plot of Makamba
using Ethylene Glycol aq.soln.

Y =-0.05047x+3.646
R =0.8706

Critical Surface Tension (y ¢)
: 52 (mN/m)
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Fig.4-074 Neumann Plot of Makamba

using Ethylene Glycol aq.soln.

1.548 X 10°x*+0.0164x-0.01517

Y:

R =0.9951
Critical Wetting Tension ( 5 ¢)

: 58 (mN/m)
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Fig.4-075 Lucassen-Reynders Plot of Makamba
using Ethylene Glycol.aq.soln

Y =192.8x-2.606
R =0.8497

Lucassen-Reynders Wetting Parameter (y aw)
: 53 (mN/m)
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Fig.4-076 Zisman Plot of Mizuki
using Ethylene Glycol aq.soln.

Y =-0.031373x+2.3556
R =0.81082

Critical Surface Tension (y ¢)
:43.2 (mN/m)
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Fig.4-077 Neumann Plot of Mizuki
using Ethylene Glycol aq.soln.

Y =0.00022426x>+0.0082594x+0.046209
R =0.99480
Critical Wetting Tension ( ¢)
: 50 (mN/m)
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Fig.4-078 Lucassen-Reynders Plot of Mizuki
using Ethylene Glycol.aq.soln.

Y =121.22x-1.5565
R =0.82237

Lucassen-Reynders Wetting Parameter (¥ aw)
:47 (mN/m)
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Fig.4-079 Zisman Plot of Yamazakura
using Ethylene Glycol aq.soln.

Y =-0.02307x11.86
R =0.6553

Critical Surface Tension (y ¢)
: 37 (mN/m)
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cos 6

Y cos 8 (mN/m)

Fig.4-080 Neumann Plot of Yamazakura
using Ethylene Glycol aq.soln.

Y =7.635X10°x*+0.01396x+0.002798
R =0.9868
Critical Wetting Tension ( 5 ¢)
: 55 (mN/m)
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cos B

1/y (m/mN)

Fig.4-081 Lucassen-Reynders Plot of Yamazakura
using Ethylene Glycol aq.soln.

Y = 86.84x-0.9797
R =0.6447
Lucassen-Reynders Wetting Parameter (¥ aw)
: 44 (mN/m)
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Fig.4-082 Zisman Plot of Shirakamba

using Ethylene Glycol aq.soln.

0.01401x+1.393

Y

R =10.4244
Critical Surface Tension (y ¢)

: 28 (mN/m)
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Fig.4-083 Neumann Plot of Shirakamba

using Ethylene Glycol aq.soln.

Y =0.0001634x’+0.007315x+0.1058

R=0.9777
Critical Wetting Tension ( 5 ¢)

: 55 (mN/m)
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Fig.4-084 Lucassen-Reynders Plot of Shirakamba
using Ethylene Glycol aq.soln.

Y =51.05x-0.3041
R =0.4076

Lucassen-Reynders Wetting Parameter (¥ aw)
:39 (mN/m)
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085 Zisman Plot of Hannoki

using Ethylene Glycol aqg.soln

Fig.4

0.040265x+2.7947

Y =-

=0.89862
Critical Surface Tension (y ¢)

R

: 44 (mN/m)
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Fig.4-086 Neumann Plot of Hannoki
using Ethylene Glycol aq.soln.

Y =0.00010875x*+0.01423x-0.00121
R =0.99878
Critical Wetting Tension ( ¢)
: 50 (mN/m)
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Fig.4-087 Lucassen-Reynders Plot of Hannoki
using Ethylene Glycol aq.soln.

Y = 154.26x-2.2049
R =0.90368

Lucassen-Reynders Wetting Parameter (¥ aw)
:48 (mN/m)

164



l IIII'!‘H-I_‘_L\IH—\-IIIIIIIIIII!IIIIIIIII

- : ; : :..i ]
SR LT
T
3 [ ; § : P ]
S T A T
S e S S S S
—0.5:IlllillllillllillllilIllillll:

20 30 40 50 60 10

¥ (mN/m)

Fig.4-088 Zisman Plot of Hoonoki
using Ethylene Glycol aq.soln..

Y =-0.0089817x+1.2615
R =0.45645
Critical Surface Tension (y ¢)
: 30 (mN/m)
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Fig.4-089 Neumann Plot of Hoonoki
using Ethylene Glycol aq.soln.

Y =-0.00028831x°+0.039804x-0.47833
R =0.81742
Critical Wetting Tension ( ¢)
: 65 (mN/m)
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Fig.4-090 Lucassen-Reynders Plot of Hoonoki
using Ethylene Glycol aq.soln.

Y =34.901x+0.13832
R =0.46556
Lucassen-Reynders Wetting Parameter (y aw)
: 41 (mN/m)
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Fig.4-091 Zisman Plot of Beimatsu
using Acetic Acid aq.soln.

Y =-0.024103x+1.7065
R =0.94557
Critical Surface Tension (y ¢)
: 30 (mN/m)
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Fig.4-092 Neumann Plot of Beimatsu
using Acetic Acid aq.soln.

Y =0.00073918x°-0.0023949x+0.095816
R =0.9981
Critical Wetting Tension ( 5 ¢)
: 37 (mN/m)
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Fig.4-093 Lucassen-Reynders Plot of Beimatsu
using Acetic Acid aq.soln

Y = 71.582x-0.95653
R =0.95769

Lucassen-Reynders Wetting Parameter (¥ aw)
: 37 (mN/m)
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Fig.4-094 Zisman Plot of Beitsuga

using Acetic Acid.aq soln.

0.03922x+2.4345

Y =-

R=0.95
Critical Surface Tension (y ¢)

: 37 (mN/m)
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Fig.4-095 Neumann Plot of Beitsuga

using Acetic Acid aq.soln.

Y =0.00017213x°+0.017009-0.0055451

R =0.99967
Critical Wetting Tension ( ¢)

:41 (mN/m)
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Fig.4-096 Lucassen-Reynders Plot of Beitsuga
using Acetic Acid aq.soln.

Y =116.92x-1.9064
R =0.96585
Lucassen-Reynders Wetting Parameter (¥ aw)
:40 (mN/m)
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Fig.4-097 Zisman Plot of Sugi

using Acetic Acid aq.soln.

0.036555x+2.256
R =0.90811
Critical Surface Tension (y ¢)

Y =-

: 34 (mN/m)
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Fig.4-098 Neumann Plot of Sugi
using Acetic Acid aq.soln.

Y =0.00013042x*+0.018317x+0.0027764
R =0.9878
Critical Wetting Tension ( 5 ¢)
: 42 (mN/m)
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Fig.4-099 Lucassen-Reynders Plot of Sugi
using Acetic Acid aq.soln.

Y =93.799x -1.5277
R =0.87936

Lucassen-Reynders Wetting Parameter (¥ aw)
: 37 (mN/m)
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Fig.4-100 Zisman Plot of Karamatsu

using Acetic Acid aq.soln.

0.023826x + 1.5719

Y =-

R =0.86181
Critical Surface Tension (y ¢)

: 24 (mN/m)
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Fig.4-101 Neumann Plot of Karamatsu

using Acetic Acid aq.soln.

+0.016189x -0.0052991

Y = 0.00028846x"

=0.99085
Critical Wetting Tension ( 5 ¢)

R

: 37 (mN/m)
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Fig.4-102 Lucassen-Reynders Plot of Karamatsu
using Acetic Acid aq.soln.

Y = 63.988x- 0.95233
R=0.89
Lucassen-Reynders Wetting Parameter (y aw)
: 33 (mN/m)
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Fig.4-103 Zisman Plot of Makamba
using Acetic Acid aqg.soln.

Y =-0.02645x + 1.8011
R =0.77793
Critical Surface Tension (y ¢)
: 30 (mN/m)
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Critical Wetting Tension ( 5 ¢)
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Fig.4-104 Neumann Plot of Makamba
: 45 (mN/m)

5.2

using Acetic Acid aq.soln.
X

-20

Y =6.4697 X 10
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Fig.4-105 Lucassen-Reynders Plot of Makamba
using Acetic Acid aq.soln.

Y =70.696x-0.99097
R =0.79037
Lucassen-Reynders Wetting Parameter (y aw)
: 36 (mN/m)
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Fig.4-106 Zisman Plot of Mizuki
using Acetic Acid.aq.soln.

Y =-0.036294x + 2.4652
R=0.91137
Critical Surface Tension (y ¢)
: 40 (mN/m)
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Y cos 6
Fig.4-107 Neumann Plot of Mizuki

using Acetic Acid aq.soln.

Y =0.00017458x*+0.014402 — 0.010339

R =0.98337
Critical Wetting Tension ( 5 ¢)

:45.0 (mN/m)
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Fig.4-108 Lucassen-Reynders Plot of Mizuki
using Acetic Acid aq.soln.

Y =102.86x-1.4577
R =0.88087

Lucassen-Reynders Wetting Parameter (¥ aw)
: 42 (mN/m)
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Fig.4-109 Zisman Plot of Yamazakura
using Acetic Acid aq.soln.

Y =-0.029539x + 2.084
R =0.90437

Critical Surface Tension (y ¢)
: 37 (mN/m)
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Fig.4-110 Neumann Plot of Yamazakura

using Acetic Acid aq.soln.

+0.015008x-0.012256

Y =0.00019697x°

=0.96444
Critical Wetting Tension ( 5 ¢)

R

: 43 (mN/m)
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Fig.4-111 Lucassen-Reynders Plot of Yamazakura
using Acetic Acid aq.soln.

Y =75.179x -0.96525
R =0.87481

Lucassen-ReyndersWetting Parameter (y aw)
: 38 (mN/m)
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Fig. 4-112 Zisman Plot of Shirakamba
using Acetic Acid aq.soln.

Y =-0.018598x + 1.6422
R =0.81227

Critical Surface Tension (y ¢)
:34 (mN/m)
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Fig. 4-113 Neumann Plot of Shirakamba
using Acetic Acid.aq.soln.

Note ; Linear Line :
Y =0.021649x-0.088419
R =0.82191

Note ;ParabolicLine:
Y =-0.00028654x* + 0.038576x-0.31495
R =0.83086

Critical Wetting Tension ( ¢)
: 50 (mN/m)
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Fig. 4-114 Lucassen-Reynders Plot of Shirakamba
using Acetic Acid aq.soln.

Y =49.077x-0.31014
R =0.82051

Lucassen-ReyndersWetting Parameter (y aw)
: 37 (mN/m)
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Fig. 4-115 Zisman Plot of Hannoki
using Acetic Acid aq.soln.

Y =-0.029309x + 2.0166
R =0.9605
Critical Surface Tension (y ¢)
: 34 (mN/m)
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Fig. 4-116 Neumann Plot of Hannoki
using Acetic Acid aq.soln.

Y =0.0003912x>+0.010875x-0.015958
R =0.98457
Critical Wetting Tension ( ¢)
:39 (mN/m)
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Fig. 4-117 Lucassen-Reynders Plot of Hannoki
using Acetic Acid aqg.soln.

Y =75.971x-1.0328
R =0.94098

Lucassen-ReyndersWetting Parameter (y aw)
: 37 (mN/m)
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Fig. 4-118 Zisman Plot of Hoonoki
using Acetic Acid aq.soln.

Y =-0.036835x +2.4926
R =0.91447
Critical Surface Tension (y ¢)
:40.5 (mN/m)
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Fig. 4-119 Neumann Plot of Hoonoki
using Acetic Acid aq.soln.

Y =0.00019239x* + 0.014073x-0.019374
R =0.98357
Critical Wetting Tension ( ¢)
: 45 (mN/m)
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Fig. 4-120 Lucassen-Reynders Plot of Hoonoki
using Acetic Acid aq.soln.

Y =104.24x-1.4861
R =0.88256

Lucassen-Reynders Wetting Parameter (¥ aw)
:42 (mN/m)
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