IR X — 7 4 7 ovic & A RRJENICEE S AHE%E (1)
7 =/ — IR X A RIEME

MRS A B ET e Ak O

Ry06z6 Hamapa*, Takamaro Maku** and Hikaru Sasakr** : Fundamentals of Molding
Wood Particles (II). Effect of Phenol-Formaldehyde Resin on Moldability
1. #
7= J = VRN OBRHEEHTH 57cd, =T 4 7R~ FRLARBBEEY L&D
AP L LR HWBNRZ, LaL, thboha, BIROfEHL LTl ict ofg
MaBE T 51 % 0, A OTIBIEC 52 2 BB, Ab L ORIGHIC oW THE L kit
BT A4 Y A= 2 LTDT = 7 — AR OB R T OUIE T BIF R8s 1) & ki
PEBLRECETHELH, coih, D AMCHEWTEEY 52 5 2, 2) BLEES F
&, WM - TAH VBOTIRCHITE S L, BLE D AMBOKS, L) r=vi
Lot cErc s, hEDEREALOTWE, Liem2oTz 0 X RIEHQHE 7
= / —AEIEEZ KBRCEEIR CEREETERIE LSS, RO A~F4 IAVE~FHDWn
BABKIEY e & LB ocEROBERYEECEF s 23l s s,
AR, UEO X5 ABES»D 7= 7 —ARBIERFIHT 5B LT, BIFOMRS X o'l
MR BT 2 RTOREYERT 5 L L bic, B THE LB EEAR LY 7
=V ERFHLESEAEOHRICOWTER  EEETROR D TH %,

2. ® B £/ &

KOWSFT7 = 7 —ABliEEAR L, 55 1#HEREEOHE CEMFESM A v TR R %> BRI
L THERME T2k,

A 7= 7 — il

mir O fRERic pH HD R 2k 0 3FEOBEAY flvic, 7, LBECEU CHARE, <
N ERBEI R T LT ORI 2 E2 LT, '

O 7r v EEE OKER)

Te /= iR )V IHEHEY — DAL 1:2:0.3 T 85°C, 90 HINIE I b D,
pH 13.20,

(2) FMEEE (£ 2 7 — L EED »

FEY — 4T pH 85 Wi Lichkr =Y v 220 lc7= /7 —A 1 EALKRESL, 90°C T
HBRKCEET 2 CRIGIERDD, BETHRIL, AZ/—LuLT25 %EECLEb
®, pH 7.0,

* KBRAIL ¥R, Industrial Research Institute, Osaka Prefecture.
o REAEBTZEEEFY, Division of Composite Wood.
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BLH - WA - EAK S BRA-F 1 2V X ZEBRCEET A8 (D)

B3 BUEE (£ 57 —2ER)

RA= Y v 2 AR dcc Nz, T/ —A 1 EBARBRACHEMT S, 80°C T
BET 5% CRIGI®, REBIRAZ/ —Akinz TBXER LT 5. pH 1.0 LUF,
B K¥

HIMOLEULS V7 VKRB BO~604y 2 DDZLT) o

C HEIRS

BEBRD7 =/ —AEEEE IREFMUHETRRCEST %,

D 4&KEoHE

60~70°C OEATHEIRTEKRKR LY E THET 5, KRAWEXHTARKIEIC L 2,
E BEKROKE

HIMCE L,

F %E¢@*%®Emﬁ®@

ZIHCH L.

G HWEFEOHERR

BIHRCHEL,

3. B &/ R

A BEGmMEC X 28

KB OFEBYEA S CCHEBEBEOMBCS 257 = / —ABESEBEOEE Y RERBE &L LK
Lo

Fig. 11X 2+ A OQH X577 ) EBELY 5, 10, 1b%EE Lic 3BEHOAK, B &
CIREBIEX 10X EH LAl E AT, EMfFN% 50~300kg/cm? 2 L E & TR LB
BROKEATTo R LNMALKEE 7 = / —LEIEOBAE 180°C, 155, REMIEOSH
Ak 140°C, 1570 & Lic, SIERN KA BB EABOTTBEMERBEML CR—ENTHILED
BERRELNRDN, 7= 7 —AElEEY 5 %8F L ARRRRESIEI0% 060 X o ATk

- $§
& =
|3 S

R 3 50{-
S
¥ 3

&‘Mr & S sop
3 g e

S 13 @ ¢ a0}
5 § 3

S 2t .30 )
Do £ - Ny

'g . g A .8 i
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) xd/ . 00 iy §
u---Urea resin N

0 — . 0 . — — g 0 ek
0 50 160 /50 200 250 300 08 09 0 U 1z I3 4 S 09 w0 w1z 3 A
Applying pressure (kg/cm?) Specific grovity Specific grevity

Fig. 1. Relation between applying Fig. 2. Relation between specific Fig. 3. Relation between
pressure and specific gravity of gravity and bending strength specific gravity and water
board in the various phenol of board in the varjous phenol absorption or thickness
resin contents. resin contents. expansion of board in the

various phenol resin contents.
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BRE WV, Fig. 2 RELRFCOVWTERRLEERO LE— IS 0Bk, Fig. 3 &
B HE—WKE S L OB S WEROBEFRYTT. BEROMIRS R HES X CEERI
HHLTHEmML, BKER LOCREXRCKF L T2, 7= /7 —VEIEEREBE & oM
TRAL VEERHEOEENTD bR S, Fig. 4 WEREOR L5 KB% 180°C, 250kg/
cm2 T LEBAORT L AROAROEMHEBYRELELOT, SERCIoTAK O
. ' EftnEihscd, $ve / —VERYE5E
st L7 AR REBE O Thic LR U CEMERER
\\ HFico LA b,
: \ 7=/ — VR RFEBE L T ED X 5 B
L\ EREAEORE,NRD bR s B, BlEA%
AN OEE D IcARO pH fH, ¥ L CERRED
\iQEMM\Mmmd Hkic X300 Bbn s, ¥k, HEICLHBN
~
\.
AN

o

\ TTrme—mo—e e, AREBRTHBIIEAEEECERL AR

X~y U0 pesin (10%)
\ % — s

e HIFICBRBEI B LENOTEHEEORBIEY A

o

Thickress of board £ (mm)

% N AVAE—=L LTHEBA LSS TR OER 2R

\ o Lyengl i (57

\ A\ o e 1o%) 7£O’C<5“C3?555o

~a— henol resin (0%

I S, Fhenol, resin (20%) B ﬁﬁ'&“@%ﬁﬁi (ﬁﬂi@;, %%E’ :E/]/H:D I &
s

Pross time (i) 7=/ — VBIIR AR, AR, e X ic X

X ress time | nin | 5 R L

5 5 70 5 OTHEKE X CEROBE O LBRERE N 5,

Fig. 4. Compressing process of wood LIF, o b ofERT KRB o gl & OB fRic

powders blended with phenol resins DNWTEREP TR ok,

during hot pressing. (D fblt (B~ 7AH5)) KL HRE

7= /2 — oM, BIEOARCELCHEMT 5308, BLEECHE W50 2
B0, BexOBE, 7L VBH0WbR3, 2Tk 2- ADWHIcE S pHIEOEL S 3
BHEOBIEZHWT, ABomMEBEE XOBEEROMBIE2 282 AT L,

Fig. 5 @@t (oH 1 LR -tk H 7.0) - 744 9 ¥ (pH 13.2) o &g % 10%E
A Lk ABE T 180°C, 155/ omags <, E&H% 100~350kg/cme 1B L S 4 723
BIONWT, EfNT—RECRETEIIEOEE YR, BUERE> 745 v WS > s
DI AR OFWMIC L % BHRAKE . Fig. 6 RAREOEFRYEHT—IFHS o
TRLEDOT, BREHIOFK CRBEBELBIT REYRL, EH 250kg/cm? Ll Fci
7 ) VERRE, REERIE R W EEROBEN R TH B, Fig. 7 rA&H#EC X o<k
SN BEEROE—MIBI ORFRERL, Fig. 8 RHE—RKROBFEL R, TR
SELEM (1.1~1.25) CTREEERBIEELFAuvicEe, BHEM Q.250E)  crid s
ERCIKBECHRENRTH Y, BKRRIEBEEBIES RS/, 7ar ) Eitls bt
LOBBIKLRT Vo ' ‘

EAMERIIS I X 5 BEE N ATHKKE O B VB, B X OBIBIC X 5 AKBO S 5 A5y 2
fLoE X 0 TR bRT, ARrBAE A b0 EBEbhs, chicxL T,

40
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Fig. 5. Relation of applying pressure to
specific gravity of board in wvarious

phenol resin treatments.
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Fig. 6. Relation of applying pressure to
bending strength of board in various
phenol resin treatments.
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Fig. 7. Relation between specific gravitydes: Fig. 8 Relation between specific gravity

and bending strength of board in
various phenol resin treatments.
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Fig. 9. Compressing process of wood
powders blended with various phe-
nol resins.

and water absorption of board in various
phenol resin treatments.

(Bl 7rn 0¥ BERTHIEL LSRR,
A OFHMER/N X Wk, RFDBEEH DR L,
BbLie@lsotRkr L vwied, HBEOHEDD
o TE LE SR CREEEBE & 0 b BRIF il U
X520 THS S,

Fig. 9. R EE3IEHEOBIELX10% 58 LK
¥yx 250kg/cm2, 180°C TH# L =54 O E#i+
DARB O EffRE R RT B, 7An Vi, &
Mol EMHERRFRC &, BXORNREE
QL eEET 5RHE (RPRE LETET L b8
bihd) 2, ThICHBIL TR &23bd 5,
ks, RERTHEALULEYE, sXo7rr 0
B, FHERCIOT, ABCHLTELIC
BV LY 52 D% vk, Lo
B (FREERFD L LTRLLTULLHEIER
H O Tl

(2) HEEC L HHE
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7= /=R AT AT e NS OB O W TRIEFY bIc Lo TEHEMARRE 21T
b TR D, F® Bty — Fic X 2 KEEEER % v CHE L BHIEo MRS ©
BAREB IV =y (VS =v AR VEEY — X)) &7 = /7 —AEIROEKEES KGR 2
Wk L, BREEowHifiey CHE 20~60cp) TR1~2BEOAFr—17T 2 /) ~
AREEERL, HEOHI (180~400 c.p.) ::ICEAL BRESWHEBEHLRT, V7
=V EDRIEWIMET T 5 2B TWw3, ¥ C. F. SCHULARUD® &AM 25 BEEL
eV 7 =v (Reax) L 7=/~ VEEOESGEELZHVWIEBREKEL, 745 ) i X
SIUEEHOHRY V=2V L I RG L CEFAEBRABE LB 22BN L TWw 5,
TCTR2-ADMH LB 7 A VHEBEORKIGER L WV EEOHEBREORBEY L 0L,
FER Y RV L T OMEIC BT THIEE OB B L 22 L, |

Fig. 10 % X ¢ Fig. 11 BHEO R 2 747 )V EBIIE210% 44 L e AR % v T 250kg/
cm?, 180°C, 155 FCMEER L TRIE L BEERICOWT, BIEOHE LBEHROLES X
ﬁ%ﬁ%é@%%ykbwmwmﬁfﬁﬁﬁwﬁﬁ%ﬁﬁvK%%Kmbkﬁﬁﬁﬁmf@,,

Y
9 o
£ R
2R 23
3 S8 RN
2 8% $ %3
538 |33
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S8
/41600 Bending strength 20
O .
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w8 ¥ e oo o enme0=""
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350 Specific gravity Thickness expansion
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42 . N \ . R ) -g " " 1 1 i s
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Fig. 10 Effect of viscosity of alkaline Fig. 11. Effect of viscosity of alkaline
phenol resin on specific gravity and phenol resin on water absorption
bending strength of boards. and thickness expansion of boards.

72/ —ABIEOHEENBEROHMBEIC Y2 2583 d T 0FE TRV, HEE LT’
¥ 80 c.p. M EOHKNEHESEOBELY kb0 EHE Q00 c p) LIZdDX
0 HHE, HFEESKRE S, BKEK, BREXSSNMTE S, KERE LTRSTEODI W
ERAEIE AP RGN~ OBEN B, RPOTMBEERAD Ll 2L bR,
AMFEDY 7= %7 = 7~ lE e ORIGHEI DWW TRBIL A TRARVA, 4l bR
LB OMEGHTRE LV CERRAD bR (KIGHICELWEER S OB LEC
IR BEESHDLN LA T TE5) - B, MAELY) 7/=veodfiaicowv Tk
(D) mxwTtHET 5,

(3 EARIC X HHE

Ta /=l AT ) VY DENMLERM EORIGHEIC OV TER L FERRYD R,
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VH - WA e AK T BRS— T 4 2 T X B BIICBET BHFE (1D

BEEY blreAl 1:1~1:1.5 TERLETAH VT = 2 —ABIE2RAM © Dimensional
Stability i b BEF %R x 52 %2 L, AR EoEER TR 1: 2 BEDE AL H2EIE
EINTW5B,

Fig. 12 & X ¢f Fig. 13 u@MEfiss L7 a A 88lE (nFhd 2-A00E) A
TELMEERLI R LBEO FEROKEB L HTFRE Fig. 12), b XcRKEK, BER
(Fig. 13) bz 2 EE2RT, kL, FEBEHR LD 7 = 7 —VBIEREEL0Y, EHFSH
v 250kg/cm?, 180°C, 1573 fmMEADFM—&HE CTHRIE Lk, & & THIKD 2, MYEEE,
TAHVEREE bIckL <) VEARKOBEINC L b0 CTEER O LE /N RO
BB LR LT, MFBERBALEBLLERY (TAn ) EBREOHA) o, 5
WRETHEMT 5 (BEBEOBA) HREXRTCLTH S, RERELLTRAVWS AL
VVELKDOREVEEY HWEBACEBHCEFET AL ) VR IT AFr - LY
BAMES & KIG L TAM O T2 B2 Lo 5205, fFCEs» TR & OBRMENE W2

= f;,:‘ 3 water absorption
S © S ‘Q . .
s Sy 2 == == thickness expansion
(S} =y
ol = specific gravity o
AIIAS -—-— Y HE g ——A-ﬂ‘)_a-ﬂ"“"
g ~§ ending strength & &
al g 2 r§
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Fig. 12. Effect of mol ratio of phenol to Fig. 13. Effect of mol ratio of phenol
formaldehyde on specific gravity and to formaldehyde on watera bsorption
bending strength of boards. and thicknes expansion of board.
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B OARK & Flv CHEM )% 100~350kg/cm? (L S B B A OWT, EfN L EERTE
EDOBRFEEYRET, L, mEEKSR TRy 180°C, 1540 Tk, Mo oMok
HARERDBEE L bhRTo BRRICEOT, RSN IBEEROLESEL BT
BT ki, Fig 15 BRE—KBLH (BI5X10%, E&i%ke 250kg/cm?, 180°C, 15
) THEINLBEERCOWT, EFNEKELEEROLES X T E S & ofEFRE R
To BIKEK1~6XOMTREKRKROHIMC S L CHES X CHMFBENHEINT 225, Lh
REOKRSPEEL COHRERENE T, MFMITFeE s T 5, (EPomRRE v 7
R To ) Fig. 16 BRAMKOERE KM EXKK LBEEROBKEK, BIER L OBEFRICOW T
507 b DT, BIKEDORE DA THRIE LABEERG EBKEK, WEXRI/NTH S, ZOR
HRIRG 2580 OHE I O EfErE VWO L, K34 WHE I s kER
ED2TABHR T 5 A5y 7RIEINTHKEC RS ed tBbs, CORKIBHFINLE
EWQ%ﬁﬁBéﬁﬁéﬂtomgl7HF@J4®%%Kﬁbk%@§WKOMT,kﬁk
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Fig. 14. Relation between applying pressure Fig. 15. Relation of moisture content to
and specific gravity of board in various ‘specific gravity and bending strength
phenol resin contents. of boards.

(moisture content)
X 0%

® S55%
o 0%

—

00

4001

o . .
0k o, el e ® 300}
thichness >

expansion (S

Bendung  strength (hg/cm?)
©
\
x *7

Water absorption or thickness exponsion (%)

0 L 12 /3 4
Specificgravity

0

0 2 4 6 ' 0o 12 @4 Is
Mousture content (%)
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BTl - WA - AR Bkt —F 4 2 02 X AETERCEST 583 (1D

BT EEOBIRER LD T, L IGAFHOKS EEBEMITREINBEER (XED %
Bt EfFRTSKRcEREEEROMFRIBRLEC IO IND L, Thbb,
KOBRABC T YL 52 CEEORL 5 BHEREAREI2FAEL T2, BIROEEC
BRENRBEZLWEELYEX R \WT E28bh 5%, , '

D A OB L B whE
BIRMCHBELREEHE 7= 7 — A BHECEAL, TOAMREERE L, 7=/ —
MBI, 2- ADMHIC &k B 745 ) WG s X OCEEERBEE HY, AT aRmER 7
= 7 —VEHIR10%, FHI5% & Lo ¥ EfL&p R 180°C, 154 /<, Efi /1% 100~250kg/
cm? LI CHEROLE, MFMS, BKR, BEXRARSIchr 5EEELHEL
Table 1 37 A » VMUBIECH L7V 2) v, FVa—n, Fra—3R, R 7V
VT73IF, 720V, R ML=V RAAVT I FREEREMNLAEBEGOERBERY R, XK
Alodmme ko THEEROLESETHML, MTRES» L VEFCHENT 5. EHO>H
THEOHMAZE L WORT7 =V, v 7vo73I FEAWREAT, k7 =Y o5k
B TRBKERNFEZCED L, chicR LT sV VY, ZYVa—n, Sra—RARER,

Table 1. Effect of various additives on properties of board molded
with alkaline phenol resin.

ddic Prossure E"roperties of boards ‘
S| Gegemd | Specific | AR | Vabsorption | expansion

(kg/em®) |~ () %)
Non treatod 150 1.21 (443f§262) 21.0 18.6
250 1.30 (506§}§21) 13.8 7.8
G1ycerine 150 1.25 (48022299) 29.5 27.0
250 1.32 (589 416) 18.9 : 6.1
Giyeat 150 1.26 (50022505) 28.0 24.9
250 1.33 (601622 16.9 14.0
Stucose 150 1.25 (49622512) 27.5 26.0
250 1.32 611836 14.3 13.0
oo 150 1.24 (47322286) 18.6 15.9
250 | 1.30 (633 058) 11.6 10.8
Dicyan 150 1,25 508 522) 13.4 11.9
diamide 250 1.32 01922 9.6 9.0
Auiiine 150 1.22 (50022516) 9.1 8.6
250 132 | g3 90 6.3 5.3
Para-toluen- 15 | 122 480302 12.8 11.8
sulfonamide 250 1.30 (649—663) 8.7 7.0
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K O# BE FE HE3MS (1965)

WEROLES X CMIBRELETHMIE 25—, BKEK, WERLKTHD, 7=) vV~
TYTYYT N, BICRERLSCLIMEALFEOHRSF LVEB L LT, AMcxd s
EHOERDED, 7=/ —ARIRERIGL (AWML ERT 5 LA EL BN S,
Table 2 BE#HOERLEEEBIEL H VW AR okBEORBEYRT, ki, COBARY
YTV 7 I VOO ICBEREBOFEHECHET S EEPRBE AT VA=V AALRVYT I FE
LBTAT7INT A3 =A% T, BEBIEOSBE T2 Y EBIEE R0, BIEEG
DERWATBEENHOERAEY o Tk, FH 250kg/cm? @i TEERZ BB K EE
KELTWS R, EHOHERESS 100kg/cm? # 7213 150kg/cm2 o K IERE TR %
LEBACHEETH 5. BFOS b TRFEMELHE2LORT =) Y, A5 b=y ALk

Table 2. Effect of various additives on properties of boord
molded with acid phenol resin.

p Properties of boards
Additives ressure . Bending Water Thickness
' (kg/cm?) Sperii’i,;:t strength absoption 1 expansion
sravity (kg/cm?) (%) (%)
435 '
250 1.35 (426—444) 3.3 2.9
Non treated 150 1.33 (319333 3.8 3.4
100 1.12 200 16.2 11.3
: (189-216)
449
250 1.36 (442— 453) 9.4 4.6
Glycol 150 1.34 419d36) 11.0 9.3
100 1.2 386 18.3 10.9
(377—396)
460
950 1.36 (449—476) 7.8 4.9
Glucose 150 1.35 a3 453 8.6 7.0
100 1.24 380 10.3 9.5
(369—398)
446
950 1.30 (433—454) 3.9 3.0
Urea 150 1.29 (390§?206) 4.9 4.1
100 1.25 370 9.1 8.6
(362—381)
611 ‘
250 1.35 (606—620) 1.7 1.3
Aniline 150 1.31 (566§Z§81) 3.0 2.4
100 1.14 346 6.8 6.0
(340—352)
610
Paratoluen. 250 1.38 (601616 2.1 1.9
sulfonamide 100 1.24 413 7.8 6.5
: (404—421)
| 5 | 6 534
250 1.35 | (516—534) 2.9 2.0
Fulfuryl |
| 150 1.33 1 (455f§§71) 3.8 3.0
alcohol | 100 1.18 373 7.1 5.8
| | (366--382)
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UeH - WA - AR 2 BR-<—7 1 2 12 X B BOMRICBT BF%E (DD

VT7IF, BIXUOTIATZIATAa—LEET, TRALOEWTRE 7 = 2 — AR E ORKES
MARER IR TH Do

E VZ7=voRick3gg

KDY F=v 7./ —ABlEEOREHAEET S LRBURCTRBRETH 525, &
AOFETHBELRY 72y &7 2 7 — A8 ORIGELFIR L CEEAR T 5 25y 71k
EEFBLRRER LD %\ Blxif D. NARAYANAMURTI? B AMBILORE Y /' = v
BIVY 7= v EHBOKE WEFAM L7 = / —ABIRIC X 0D ARAEERE DD, 7=
) =1D50% %Y = vicBBRL CIEEROUHEREDRVWI ERD, V=V e T ) —
N & ORIC R B 2 HEF L LCOERUAOBEE R Thbh s LHEEL TR, 0
2y W. Hernic®, N. C. JAIN®, b 3 FEREO Z L 2 ERHEEASTEH LTV S,

CCTR2ZI7MEYV 7 =Y (b= Y) VD) ZHAVTEAOFHTT7 = / —2LEEED
BAEEEZ o< 0, BEROMBCE L 2EE»LLTOMRERF T L Ldic, BWILEfE
(140°C, 454 CHL) D BEKTTAER 2 HE L CHED R > £ L1,

i) V7 =volEEHE X sEE

VS =V 7. s —AREOSROFEE LT, () Snb) 7=y, T2 /=N, ki

~ V) vOIFEEMEESRIHE, () Fd7=/—AEAA= ) vEREIE, BRPTY
F=vEz, SLERGIEIHE, Q@ Vr=vi7. /- 1B8E2BRCRETIHE,
D3HEREZELLND, CZTRTRO4BHEOBELAKL T, BEKRRS X B8k
SRR 772 D oo |

(1) PF #ifg----- A200MHF R EBT7AHIVET 2 7 —ABHE,

(2) PFLEg - PF B L A—AFD7 = 7 =N« kA=Y v BEKCHL, BEEHT
1:0,6 @V 7=V %EAL, 80°~90°C TREOSEHHE - E DD,

(3) PF-L fifg------PF #is o KIGwH (20°C cHifE 30C.P) Yy F=viEEHRT 1:
0.6 AL, #2055 80°C THEBEH LD,

(4) PF:L #fg---PF fiflgicy 7=v#% 1: 0.6 EBHTHRML, BB LETREALLZDD,
Table 3 X EEL 4 BEHOBIEZ AW CRE L BEER (&5K10%, FEfisk#H 250kg/cm?,
180°C,154%) oM ERBIEEL T, PF-L #5208 PRL 85 X v R I =B EK
i PF g X 2 2 hicisigleis 2 B L F L, H?Lﬁh?tb%%@#b LA xR
D bR L NEHERTRETH S,

Table 3. Properties of board molded with various lignin-phenol blend resin.

; : Specific Bending strength | Water absorption Thicknes_s
Kind of resin gravity (kg /cm?) %) exp(a%s)lon
. 513
PF 1.32 (50?16“521) 13.8 7.8
5
PFL 1.33 (39265417) 19.6 14.5
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Table 4 B ABEOBES 24X 7 IEILIc & v 140°C T60HfEmME ([ERES) L Tk
IeicBiFolE Ggr) vy 7 AV —HHBRerd CHKMES GHHER b L oBlfE
DERE) YPELLERY T, WmHES PFL>PF.L>PF-L>PF QIR K TH 5.

Table 4. Percentages of extractives from various lignin-phenol blend resin.

Resin PFE PFL PFE-L PE.L
Solubility in | ‘
hot water (%) \ 2.5 13.6 7.8 8.6

MEOHERLID, V/=v 7./ —LBIEORGEOIRFHELTREHLDY 7=V, 7=
=, RAR Y VEBHEAIRELI0D, FOT = s A KA ATAT L FOEYE DL
v, ThCY /=y RES G BFRHEEYIEOND C Libh b, COHEBEL
T, B BEFLRIGS € 5 BA TRERS B O RIGHEE 5B 5D, FiiEan
Thbhhwnwe d, BIOMEEE LTHVWARIEY — a8 7=V icBINENRT7 = / — Ak
=) YEORIGEEET ST &, BRERNELZDNDLOIHL, 7=/ —ADAFr—A{tY
auyzyemﬁmfm7;/~wﬁ%®x%n—»%guf:y®§%§(m@g,xb#
vER E) OMERIER b CRIFMBESBIEYERK TS b0 LEbh s, PF-L EiEe
PF:L #ifg & ol TR ABRRHEZ R WL S Th %,
) 7= /7 —AEiiROMK EE, TrH) kX388
1) ©BWT7 2/ — ARk L ) 7= v 2 RIE S e R BABIEEAH & LT RIFS
BHEARTC ERADLDT, TR = / —ABIEORK, TrhbbHaEs X ierlt
Ly 7=y ORISR OWTKROERET ROk,
) MAEORLZEIEEXHVLHBE
Y, 7ArVlET =~ ABRO BECEBRE X 0 4 o K E B (33,81, 180 X
400 c. p) O WHMEA X L OHL, #H0 50 <—5— 7 m< b LT ABIFOM
RS ERBEE L. BHEORE X HRSC Bl B BRI BISC e W CHE T B 28, KEEE 33 c.p.
== oy w B (L & 4 1k 2, 4, 6 Trimethylol phenol, 2, 4 Dimethylol phenol, 4 methylol
@ phnol, 2, 6 Dimethylol phenol, 2methylol phenol %2 &® 1#%fkD A Fr—~L 72 / —
rekoTERIRTEkD, HE 81 C. P. oftlgcix, 3,5, 3/, 5 tetramethylol-4, 4’-
= dioxydiphenylmethane /e ¥ D 2 K WL IBED A Frv — LB DO ARy P 3H bR,
XI5k 180 C..P.~400 C. P. L HIENR LA TR LR TEKREEYWOER L RD I, ©
¥io, FRABEO 7 = 7 —ABigREGkE Y 7=y ORAEIE (RERI 1, BA%SC
DORB THHHEMEGEE) 2oL 0, BEREZRFE LEL. 2O, KRBT 57= /7 ~1
Bisr ) 7 =voBRmMEL10% & L, E#HLER 250kg/cm?, 180°C, 164 THin2lk, %
BER oM ERBRER I Table 5 1wiRd, AERICHWRMERECR 7 = / — A EEOH
AEIC X ZHBREE TRV, e L CEFAREYAvicb o, SHERE (&
{1e 400 c. p) WHEKL T MFRESRLLR, BKK, WERE VNS, Table 6 BH&RE
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AR OBE/LY (140°C, 604 REmEic X v L) OBUKIHEO KA R+, EMAEIEC X
LHeE LB ERRSRNTH S,

Table 5. Effect of viscosity of phenol resin on properties of board molded

with lignin-phenol blend resins.

Propert]iaes oé 4 Thick
oar : . Bending Water ickness
\ Exl?ae%?c strength absorption expansion
_ N v (kg/cm?) (%) (%)
Viscosity (c. p. ' -
656
33 1.34 (648&664) 8.0 5.3
1
81 1.34 (6556_3270> 8.4 6.0

Table 6. Effect of viscosity of phenol resin on solubility of lignin-phenol
blend resins in hot water. '

Viscosity of phenol
resin  (c. p.) 33 ' 81 180 400
Solubility in hot water ‘

(%) 7.8 1 9.1 9.8 11.4

DEoml, RERCHWE 7 = / —VBIIER TR KEREED £ 5 v — LAY 2 E
BAELedbDTHHed, HAELCIOTY V=V oEEkEc S oERE X H o T
b, MEORIGHECRAEARNRERRRVWL S TH %,

b) EALORLBEEY AR E

T/ =i RA= ) VOEALRE 1:1~1:3.5 CBbIecBEBo7 0 ) HEEELE
LT, a) LRAKOHETY /= LoRaEEL S D, BEROHE S L O RAKMES
bz 2EEREL .

Table 7 137 = 7 —ABER LY 7 = v 21068 L =BEROMERBRER, Table 8

Table 7. Effect of mol ratio of phenol to formaldehyde on properties of
board molded with lignin-phenol blend resins.

Properties
of Specific 1 Bending J Water Thickness
board P . strength \ absorption expansion
| gravity (kg/cm?) i (%) (%)
. ' 184
1:1 1.28 (477§§94) 16,9 14.0
1:2 1.34 - : (634&3‘48) : : 9.7 6.7
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Table 8. Effect of mol ratio of phenol to formaldehyde on solubility of

blend resin in hot water.

Mol ratio 1:1 1:1.5 1:2 J 1:2.5 1:3 1:3.5
Solubility in '
hot water (%) 14.2 12.0 9.1 ’ 8.8 8.9 | 8.4

KA %R T MEIOVHEL AWML, HAE LTRAr~< Y vELRBREICHW 2B
I ABHEEROMESR L L, BKHHES bDv, LrL, TARCE 2B 1:1~1:2 ©
e WTELL, 2B ETRLThGE EBERE TRV,

ek, a) BIUDb) OERERIERBOMBR L IIERABEA TS %,

i) v 7=volRaRc X 2HE

7=/ —ABRCHT Y 7= vORGEYE IS, BEROME S X CBHLEIE
OUBE /s 5B 52 kA5, ROERPTL Ok, HABIEOREHE, 5
FUOBEROREELE R i) LEETH %,

Table 9 BWAKNCH T 27 = 7 —ABIER LY V= v OBRIMEYFE 2 LB IR RLEED
BENOMERBRBER LT T 7=/ —AEROFEMESFA—0OHAE TR, V7 =voifmc

Table 9. Effect of lighin addition on properties of board molded with
lignin-phenol blend resins.

Content in board ‘ Proberties of board
(%) Specific | Bending Water Thickness
Phenol resin Lignin l gravity (Egﬁ?q%%l alg;)i'ptwn exp(a/or%s)lon
10 0 1.32 0520 13.8 7.8
10 5 1.35 G190 626 11.6 7.1
10 10 1.34 (632%9655) 9.7 6.7
10 20 1.37 @566y | 9.6 6.5
7.5 0 1.29 (385 408) 18.9 - 13.4
7.5 2.5 1.32 (521§§g42) ' 12.1 7.0
5 0 1.28 (306§}§24) 2.0 15.1
5 5 1.32 (455f§269) 15.6 13.4
5 10 1.35 (516540 11.3 9.8

IOoTHEROLER L OCMTFBE IR 2R OVEFCHEML, BKE, BREXBALEELLE
W, EFREMA (L CESEEOEE) 75, Thbb, V/=voRAKIOTT =/
— A OGMB Y AR T 5 L3 TE, REXEARBCNT%7 - 7 —ABEEMEZ10%
BT 5~5 R EAP I CELEEZY /= CHELTCOEEROMERFRA EELL kv,
Table 10 7 = 7/ =18 : V 7 = v ORA LR L BIEELY O BOKFES L OBEKE R T,
Ufivﬁ%EQ%mwk%KOT%*W%%%%M?%%,ﬁﬁ%%l:%?ﬂ:2®ﬁ@
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Table 10. Effect of ratio of phenol resin to lignin on solubility of blend

resins in hot water.

Phenol resin/Lignin : 1:0.5 1:1 ‘ 1:2 1:3
Solubility in hot water
(%) 7.8 10.8 I 12.4 24.5

GEEELCY OB CRMHBER T PEFECELR T, EA4HK 1:3 Dl cHiHEs
WML 7o

BEoiL, 727 - EEO»ROOEI%EY V=vickEhrxTd, HRHE Lo
JEOUREMET LAWC L &b, MEOMICEFLEBERIGR ERfTihbhi s 2 RHES
hz,

-] E

AB (7D TF, 30~602y v2) CHA2OWED 7 = / —ABEXYREELTE~F
BRHEL, <—F4 7LOFBELRLC LA~ FOoMBERE X 2BIEOEEBICOWTEREST
not. ERFHMTRRNLBEL2OERARINY =y (2737 vV 7=v) 7=/ —1#lR
CHEMLTCEORREEB L, ERERORERZROWML ThHbo

D 7=/ —2ABIECREBECER L CRROTBHCE L 2RAREL, PEOHM
TRIFEHBEO R - V2 B3 LR TE 5,

2 AMOT WM X A~ FOMERT = 7 ~ AR50 PH KXo TH LI BBIN5,
BEOB VBRI ST 52 AHBENIKRE L, FeA- FrBkMEY b 52 %, LAL,
BHERRCET 5 A~ FOMTFRERHEBEELZHACLBECRWELR L,

3) 7=/ —AEEOHEERLCEAL RN A~ FOMBERE 2 2HERFEZE TR VWA,
—BHER & L TR~ ) vERCRBRICHWLEHABIERY S v Lo REER L L, &
BOIWA—- V2B ENTE %,

L KBOTEBEEREFTERRCLIOTELUIHEINRD, LELEE IR X~ VOl
THRERRA—HLEBEOHRIKA L EKERIC I 2EENED BRI,

5 7=/ —ABRCH L7V ), Sra—xR, RE, o7V T73iF, A5rha=
VALKV TIF, T2V, FATZIATA2 AL ERRET S E, REORTEEM BN
L, A= FOMBNBEECHZEIN S, ChbOEHO>BbTRT7 =V v2RdoL bERLR
REMR L%,

6) TAAVHET = ) —ABIERY V= v e oRIEER L, RIFABEGEIEYERKT %,
7=/ —VEIROFELXY /= v CERLTCORE IR A~ FORBRBALET L,

Résumé

Effects of various types of phenol resins on moldability of wood particles
(lauan saw dust, 30 to 60 mesh) were investigated. Thiolignin and some chemi-
cals (see report 1) were also tested as extender or fortifier of phenol resins.
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Results obtained were as follows :

1) Plasticizing effects of phenol resin on wood particles was superior to that
of urea resin, and better water resistance and strength *properties of board were
obtained.

2) Plasticity of wood particles and properties of board treated with phenol
resins were influenced considerably by pH value of resins. Better plasticity of
wood particles and good water repellency of board were given by the treatments
with higher acidity of phenol resin, but strength properties of board in the range
of higher specific gravity were excellent in those molded with neutral phenol
resins.

3) The effects of curing conditions of phenol resins on properties of boards
were not so remarkable, but better results were obtained when phenol resins
were synthesized in lower curing degree using excessive amount of formaldehyde.

4) Plasticity of wood particles was influenced considerably by moisture con-
tent before pressing, but bending strength of boards in the same specific gravity
was analogous.

5) Plasticity of wood paticles and properties of boards were modified re-
markably by additions of chemicals such as glycerine, glucose, urea, dicyandia-
mide, aniline, paratoluensulfonamide and furfulyl alchol. Among these chemicals
aniline was superlative.

6) Lignin (kraft lignin) reacts well with alkaline phenol resin. Phenol resin
could be substituted with equivalent amount of thiolignin without loss in strength

of board.
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