VY vy — MZX B A —Ss—VU 4 ICBIT AR (BB 6D
T=) —ILBEDC —F —RINEC
IH5L Y ryy— 18T 2 —FER

noKx B kW
= i w (@

I #

1|

BIHRO? TR SEBEIC L - TREL-V Y VY — b DF — = VA BER DV THRELLN, Z0
FECREBRBIEL, bAREN LRy — 2 RET 52 L RRETHS 5 2, HEOKAYHELL
Y, BEHOHREFHNETHEEEROLY vy — O BEOBICRERD BiEE BESERITED
T, BHROETAERH TS . RKECTHWTIR7 = / —MBlEE © — &2 — R offficiin L TEfg:
SLROECE (BERIINISS L b Ty 2 PRERABETITE) 2WEL, ThEafict —--v
A+ HFEREAMLESh T3,

~=FR=- FORER LD, BEEIKL S 5701, KPIHEE ANV FICKBED 7 =
/=B EZEML, TOSBREBELT I LIk - THRIECBIEEUHEFET LY, LIr20bWET
BHEPLENCIT bR, TOBROBBORERICETIMELRESA TSV, ThiARDOK
FIZLY, b tBBOBIEE Y — 24— A FIRENTEZ LIc Lk - TESEROLV S vy — M EE
5 Z L OEER FHRERIC Lo TRObN. £2TC, ZOXBRTIIBHE~D BIED AR (Resin
retention) KR LIET A FORIEAHEBORFEHES, SLRIOFAETELNLO VY — 1+ OUR
ERARDOT, EOBREBET S,

FERETROCHZY, FHETHEEC 2B ERRE GERETREED,. KR
REMELERR, LVELDEHVEYRIHER b -ET EMENERHEERSIUED
FEONNT, Bl BAVIHRERICELEHT 5.

oI B 75 &

1. ST ORIENESEH LEIELESR (Resin retention) DEFHT
) A7 OBIBRESR A

AN F e ROBETHIENET 5 BEOTERFL L TUIVA VD005 E2bREH, ThbD
FRLOFDSRAFEZLY, ZHDA Resin retention ICHE T30 ELEMN Lo 207w, £E
Fiz2KEE L 91, Thi Le2®) BEZEIRICZD )23 70b, v F sRIBEFTERETE -
72 AL RTFIR SNV OREE, AAFD7Y—%R, 7/ - BgOEEE, SiEGNE, &
IRAERORETH 5, H#RTO 27K%EE Table 1 iZ5RLIz. Fiz, BEXEFIE~OERFODL I DIFIC

(1) AMBHESEBHESIRTEER (2) KEMES- L 7BV 7HEER
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Table 1. <A 7ZBRLET 2REOFHRT LK

Five factors and two levels of each at resin treatment of pulp.

& £ K ¥8 Levels
Factors 1 2
A 7 =/ —MEROEGE L * i
Degree of polymerization of phenolic resin
B | T OIME (REEE 70w - =) 5.1 17.4
Roe number of pulp before fine screenning : :
C AVFD7Y—RA (BFF 4 7v) (ml) 700~800 ¥ 350
Freeness (Canadian) of pulp RONf# Unbeaten
BiERmE (2% V78T 2EBIR) (%)
D Amount of resin added (solid percentage based 20 30
on dry pulp)
F BRuERORE (°C) . 12 3
Temperature at resin treatment of pulp
Table 2. EZREFIE Lis(2P) ~DOEFEIMFE
Laying out factors to orthogonal table Lis (2'%).
No & 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
2 1 1 1 1 1 1 1 2 2 2 2 2 2 2 2
3 1 1 1 2 2 2 2 1 1 1 1 2 2 2 2
4 1 1 1 2 2 2 2 2 2 2 2 1 1 1 1
5 1 2 2 1 1 2 2 1 1 2 2 1 1 2 2
6 1 2 2 1 1 2 2 2 2 1 1 2 2 1 1
7 1 2 2 2 2 1 1 1 1 2 2 2 2 o 1
8 1 2 2 2 2 1 1 2 2 1 1 1 1 2 2
9 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2
10 2 1 2 1 2 1 2 2 1 2 1 2 1 2 1
11 2 1 2 2 1 2 1 1 2 1 2 2 1 2 1
12 2 1 2 2 1 2 1 2 1 2 1 1 2 1 2
13 2 2 1 1 2 2 1 1 2 .2 1 1 2 2 1
14 2 2 1 1 2 2 1 2 1 1 2 2 1 1 2
15 2 2 1 2 1 1 2 1 2 2 1 2 1 1 2
16 2 2 1 2 1 1 2 2 1 1 2 1 2 2 1
PYVYoy®F | A B A C A B D F A B C C B A D
X X X X X X X X X X
Laid out factor B C C F F F D F D D
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HlzoTit, TRTO2EFREFAREHITES X HIC Table 2 DT b Y27,

Z DO IEMFE ST OV TR i) IZiEhT 5.

i R OB

ANT RBERRICT BT AIDI 57 AT GRRBEOBALERS%) 2B (/57 <7k
€377 AATORE) EEALL. BEAAVTRZRTNROEEBE 7V —RRA (I FF41 7V
350m! £T Tappi AXVE—~ FF A ¥ SR~ 2—TMRELI, ZhbED AT DOHEEEX Table 3
DEBYTHB. ANMFILELBKETEKL, TEBIRFZELCEILTIKEEL, &KEEE
L7=Db (BKEWT0%, SHEEv7), #) =F U VvRANTAERECEF L.

Table3. ¢ & <~ 7 O # K
Properties of pulps used.

SN T DB j)ﬂf%;\"%—/ m f  Beating Y sy
mo O & & 7Y —F A & B =
Symbol of l?;)%efo?é“?i};? Beating condition (HAFF 4 T7V) Lignin content
pulp . Pulp . Freeness
screenning concentration Time (Canadian) (ml) (%)
B: C; "If##3  Unbeaten 740 4.07
5.1
B: C: 2% 215 hrs 350 3.45
B: Ci P34  Unbeaten 725 14.5
17.4
B: C. 2% 423 hrs 355 13.5

* 7A7 7y PiZEF Alphabets show factors.
BFIIKER 7RT Numbers show levels.

BE : MERRAHEE AR Lz 7 =2/ —ABRBIE (77 —10.9FA, LYY/ —A0.1EN,
RNMATNFEF2EMD BRI, 72/~ 254g L37% Hv<) v 486g RRAL, 20% A
V— FREREMAT pH % 9.0105% 0% kv — % 383ml 2 ELK) L, BRAHBE2MAL TH
BHLAERS 90~95°CIR TRIGE L, 40~45 DRI KNE (Rit# 5g L - THHL, Zhickz
WML TR ERL Tt 2 TItmibhaKkE (%)) #4#5300 iciziud 60°C kAL, v
YAy —n 3Bg BERBOA R —MIEBLTRIGKICMEZ, 70°C TS ORREERT, £RGH
fl 2 B§AI253 Db D & 3REMISHD b DD 28 (25°C TR B KL 0.88 44 RIS L VN L.05 # 1 X)
ERBICBE LT ZOERZBIT Fig. 112, BigOW%EIX Table 4 KR L. ZOBEORKEZIRIE
PETHY, POHALZEEGRKTITHI B2 L CKMEERKX) TH 5,

Table 4. $4R7 = / — A REEOHUE

Properties of phenolic resins used.

= o E = A
WEors | SEEEM | g g | BEGO | EEERS
Symbol of resin tigzt?ﬁogia?t&?l) Water dilutabilityVISc%i:(?{Sit) 25°C SOhd( 9(;/(3ntent
Ay 3:15 mmk(f{fﬁl’{e) 1.05 7.8 46.5
As 2:25 A (do.) - 0.88 7.8 46.5
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Y E
g ~E
T PR
SYER IE
N é
> H:J q@m:E_ g
= o RQ): o
= g “£3% Re < <
2z & oEs2 >
cE & EEITS =i c c
] o O™ £ & @
._3 = -Cogv [Shr O 3]
<= T o +=¢ 53 o« =
= e F 8% | |
AT~ Tv
900 901 90+ /?H
700} 7.04 701 / °
I Temperature
500f 5.0+ 504
3007207 30} Water dilutability
1l ! L | | !
0 30 60 90 120 150 180 (min) ,

REACTION TIME

Fig. 1 S¥Kk@El 7 = 7 — A RBHIEOABURIGREB

Process of neutral water-soluble phenolic resin synthesis.

iil) o7 OBIRILE L RERY — + O

LEE 30g WHENTIHRY = v P AVTERY, i) ObYDIFERICE » THD SIS Lzt
- T 12°C £7id 30°C D#k#y 2.21 2z, RBAF + A4 v 7/ v—&—"T7,500 HEAEL,
5l /RY =7 v vEMAHARCBL, SHIMAEZMAITLEY 3.0kg L CATRELS LK
35)o PEKFEROBIE (% A7 ic UBIEETRSY 20% i2ik 30% T, SElging 12.9g %
7okt 19.48) £ 25l OHKTS T, V20 24— ERELE T = < SIBHPHC I Lo
b5 RNV T SHRIC A, BIEREE SN 25ml ORUK TR AT ML 7z (Z DO pH :
7.9)0 TNEIODMBEILIDOBE %7 VB Y BRERMLT pH % 4.51CH%L (» V) BAVER
OFER : #HIEE 12.9g ORL 20~25ml, BIEE 19.4g OBHE 25~30ml), # VB SYERMLIE
CHlcihbREL TIsHMERE >3, TO%RSHICBHEHE Lz, 20O/, <A 7 IERIFTE
M 12°C (12~14°C) F72iX 30°CRBEETB Loz L,

DECABEYNCHMKEMZ T 4.0kg &L, 0.4kg (BEANFH 3g) FOII10ET L, Tappi A%
VE-TERIVRBRY ~ b EWE L. TV ALTHAKLEY = v by — MIERRIQTE S, HEL
BIEAE B Lo 2 NEE Fh TRRAREET 130°CTI5 HMER L. Zhick-T BEEY 16
cm, SEEH) 150 g/m? OFFRY — b 10K E B, &P, ZOBELEIZY - TEBZY— LBV Y
v—bEERTIELET D,

iv) Resin retention D& H

ERE (EER) : MBEREO v vy~ (FRREMT LiC106D 12 20°C, BHRIEE 66% 2%
WTHELDL, ZNEBEHEL, TO—HORHC W TEKREFZAEL TREEELHE L.
TheliceRg (7777 20) & L'Cﬁﬂﬁ&&ﬁ%ﬁixbfzv"ﬁ@iﬁé‘u BRIz ATy — b iTD
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WTLEEREZRD (ZRBRIABOAAVFIZOE 2MF 274, ThTIhFELEL D), KAWL >

T Resin retention BLX Qv ovy— b@‘%ﬂﬁ‘$€:il'ﬁl,to
W—Wo x 100 (%

Resin retention (R)= p
[

LYy~ L OBIRK (R.CH=pl—= Wmm X100 (%)

TIZL, 7o AAT OBBNERICEM L BIEEHSE, 7 AT REELHEETSE, W
ERRIC L 50T — L OLBRE, Wi BIRLELLY ~ 1+ (Lovy— 1) OLERE
MBE: 7=/ —VBIEE R 07 74 - K- FETRSHEEICE DY) 7/ = vEBBICEL TAEL
7%, 72/ MBIV = v EEROEEERL, 77—V VI S=VvORBI0ICHLTT = /
— VEIRIZ99.5% DINE T Y 7 = v L AICHFES B Z L BXEI DN, LD 5 T, AATD
Y revERRL, LYV - ORSHBLEREORNORAIC X 5 T, LYYy -k OBERL
Resin retention ZFEH T2 L T& 5,
vovy—t0EER (R.C. )-

><100 (%)

100

b—a VVO
1005 x 100 (%)

7L, a: AT DY y=vEEER (72/&‘&@&3, %), b:vovy—1tORGHEBLERE (VY
=vE7 o/~ VEEOETRICHEY, %), W n ZEIRXLFEL

ZDHFBEIL X » T—FHDOERKHZ 2T Resin retention ZHFEL 7=,

2. LSri—-bOMERRE

) RBAEOLIVAEBIUK

1B EESH - V10D Y — + EFEERBICECL O 1 ~100FSE ML, 2&¥DX 5B &
Lot

Y—1 No.1, 2 XD

(1) BKFEOFERAWERBRH, 1.5x14em, £ 21, FH4K

(2) BKBREARE (1) 2HERLH L OPO—), 11K,

(3) FHEEKRMEARL, # 1¢g

v~ No.3~6 kD

(4) HERHBERARBRK, 1.5cmXx14cm, &2, 81K

(5) MELEZOHERARBRK, 1.5x14cm, £21, 8K

v — b No. 7~10 EFfEL Lz,

i) PEERR _
vovy—tO—8 1g 2B LTHERTICLY, —Ev ) 3y A7y r— 2T HERERE,
20°C, BIFRIEEES2% (HAbn Y AFUKEIK), 66% (FRMMT IV ¥ 288FIKK) DOF ¥ 7 — &~z TR

KFBEL, TORLEEEL RS THTEHREEIC BT 3 PEEKEBLHEL .

i) % XK B

EHK 46cm®, ESH 0.7g ORBE 25+1°COMKFIZEREL, 2FFMH, 4R, 24RRG%ICERY .
HL, 1035ER, RERTREOKELZEL AIVE > THER L. BKBIIBE 2 R TR ¢
BoleDT, 4RMBENOMETHEL

Resin retention (R')=

Eu!

21
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iv) HisRD (ERRHERD)

RBBIT Y 2 v -~ BBER IR, KB OB 15 mm, 7%k 80 mm, RETH 8 L L. %
WEEDMUD bbETHE L 7z. BBRAIX 20°C, BIRBE6SZ DEETHREBR. FAFHEPEATHRL
Tro REABERIIAMETE L. THIIHER V70BNV 5Ty — FOBENZ LAY, Fhv—+t
TLEHBIEC R HEDOTIOREARERAL, IS5V TOBREICL VEHRIZVWLEESLY
ENRHBOT, HIELELEVERRO VT —+ (ELEY — ) OBMEICHT 5L THELEIC
X BHRNOEE B LT

v) WBEERD (RKESER )

25°C om@m: ARFMBRB L BB E iv) LAKCRRL GERRT 480, HERSLUEERE
MR - AT — + OBRIKRFRK RIS T 2 THEL 720

vi) InEROHER S

BESRE Y — b OFEEORE L § 5725, 130°C T 120 BRRIME L 2 Db iz 20°C, BRBE
5B EHTHTHBL, iv) LAKICERRL ERAIZ8K), MR, HERINER - MLEY — b O
BRI RIS T B L THE L7z, ‘

I REBREIUVER

1. /80 FAD Resin retention

BIELEICL > THEONZ 10Oy~ DEREZERICL, O-1-iv) XX ->T, Table 5 DI <
Resin retention # ZH L, Table 6 IZR L7z, MIEEHIZ L % Resin retention DOFTEIZ-4 RERGHRIC
DOTDHITIL 57253, Table 5 D @M IC Z5N3TL {ERKICL S b DL Retention IZBVTO
~5%BDENHLNIZN, ETOK - NOFEEIZRNAF L —BLTBY, UTOBMIEERIZ L 3HEEE
B LTI 70

BOIERBIUSHDHOHERLRE Table 6 i, HBOHEE Table7IZRL7. 72, BR
LEINTHRIIH LTI RKETORPHEHEL, /7 7/LLicb DO Fig. 2 TH5, KF, LTo
KL 1 B EBRBETORERRAERL T3S,

Resin retention KEEK%@E’J‘Sl&fj‘&ﬂﬁéht‘b@l’i, HAATDT7Y—FRA (C) LEEEGRM
& (D) BXUO7 YV — R ALHIELEREL OLHEEH (CXF) Tholo

AN FENEST S Z LITX - T Resin retention X8 S 22Nl 7z (Fig. 2 2R, FHETRINE
2N 718.3%, WEAN T TiZ32.6%)c ZOEEL LTI MR X 2MBHED 7 4 77V ML, BiEMiED
HER, BEOEIMEEEIRE ST, (1) AT OEYHEMERAEM L, (2) BROEBENE &
S I DI BRI IR TR E T SR B AN L7, BREBELDN B, DRI, LoNe 0
ATNV—ADRELLKPD7 Y ~% A% 570ml 5 300ml iCELLTH, 5%D7 =/ — iz
¥RINL 72 B Resin retention OHIMIIE LA ERBNEP oI WO R LI ;:KI)TV‘ZJ‘O Ll
bhbhORBRIL RMEANVT (7)) —FAT40 7212725 ml) LMFEAVT (7Y — 5 A350 Fiik
355ml) LOKETHY, 7V —%R 570ml 5 300ml ~DMEL Y LRDF AN T DD 7‘9 - R A
570ml < HVETOMROLA, EiE (1), (2) BEDHRBPAERDIZOTRECNLE FEXE
N5, BRBMFTMERIZIG S 7 = / — VEIEE I REBIEO Resin retention IBF3HAKS,



Table 5. Resin retention H o %
Calculation table of resin retention.
.¢ A 7 Pulp ® ® @ ® ® @ ® ® @ [@©)
EAET [T O wmMLH | Egams | e~ | O7Q | @0 | @@ |, | e @ @0
. . 5 = ok (v N OLEE ¥ —MiZik Resin vovy— | +O @b Resin
EDNo. | V7/=vE& | 7V -3 | REXSE ;)é%%{% B HLBIE | retention | F OEJER ;E’O%H;;% L7-3tER | retention
5B ( A ?‘7" 4 ) 2 (R) . - fRE
No. of o 7Y Amount of | Total dry (Total weight Resm‘ (Lignin+ | Amount of (Fﬁ%&’
cow i | LB s adde, S o of bane i) At o conent in | Resp) | reinn | iz
orthogonal content (Canadian) | 2t resin sheets treated r?sm n rean sheet H:SO, calculated metflod)
table (72111%;{-111;;8(104) treatment (resin sheets) sheets) [resin sheets (Resin/Pulp) | method from (R")
(%) (ml) (solid, g) (g) (g) (%) (%) (%) (g) (%)
1 4.07 740 6.0 31.65 30.25 1.40 23.3 4.6 7.32 1.07 17.8
2 4.07 740 9.0 31.67 30.25 1.42 15.8 4.7
9 4,07 740 9.0 31.73 30.25 1.48 16.4 4.9
10 4.07 740 6.0 31.37 30.25 1.12 18.7 3.7
3 3.45 350 9.0 30.20 27.43 2.77 30.8 10.1 12,27 2.76 30.7
4 3.45 350 6.0 29.43 27.43 2.00 33.3 7.3
11 3.45 350 6.0 29.25 27.43 1.82 30.2 6.6
12 3.45 350 9.0 30.18 27.43 2.75 30.5 10.0
5 14.51 725 9.0 31.61 30.18 1.43 15.9 4.7 17.12 0.95 10.6
6 14.51 725 6.0 31.32 30.18 1.14 19.0 3.8
13 14,51 725 6.0 30.35 28.98 1.37 22.8 4.7
14 14,51 725 9.0 31.41 30.18 1.23 13.7 4.1
7 13.54 355 6.0 31.79 29.76 2.03 33.8 6.8 18.55 1.83 30.5
8 13.54 355 9.0 32.90 29.76 3.14 34.9 10.5
15 13.54 355 9.0 32.39 29.76 2.63 29.2 8.8
16 13.54 355 6.0 32.05 29.76 2.29 38.2 7.7

(2 - ¥ (B9 MO LRI N1~~~ kA



— 92 — HERBRBWERE £1635
Table 6. b V-2 7-ilgmaE L, R
Conditions of resin treatment of pulp, results of tests
EAEF EEKRF Experimental factors vovy—tE
EERIER
&ONo. B C A D F Resin SE 57
v —_- 5 v — a1
No. of Pulp Resin T reten- | ¥~ P OBEE ¥~ + 0 Equili
. : mois
TOW N IRand- EromEE o . ;3 iy cont
orthogo- . 7V~ | BERE | g Resin content at
nal | omized | & — =fifi| & A D A Tempe- of resin sheet Bulk
table No. Frflz_s effree of mr(:eg?r: rature af Resin 100 de:si ¢ 3204
(c.f Roe (Canas- . added at|resin tr-] Pulp ¢ y ’
U ) . polyme -|resin tr- of sheet|
Table 2) |number| dian) rization| eatment| 3tment (%) R.H.
(mD) e
Blanc (non-resin- _ _ _ .
treated) 5.1 740 0 _ 0.59 5.9
1 2 5.1 740 X 20 12 23.3 4.6 0.61 5.7
2 6 5.1 740 P 30 30 15.8 4.7 | ™€ | o.59 5.5
9 12 S.1 740 N 30 12 16.4 4.9 4.5 0.64 6.0
"10 7 5.1 740 AN 20 30 18.7 3.7 0.61 5.8
Blanc (non-resin- . . _ _
treated) 5.1 350 0 . 0.90 6.2
16 5.1 350 X 30 12 30.8 10.1 0.96 5.2
4 1 5.1 350 PAS 20 30 33.3 7.3 | ™€ | 0.90 5.7
11 8 5.1 350 N 20 12 30.2 6.6 8.5 0.90 5.9
12 9 5.1 350 2N 30 30 30.5 10.0_| 0.90 6.1
Blanc (non-resin- _ . _ _
treated) 17.4 725 [¢] . 0.47 6.8
5 5 17.4 725 VAN 30 12 15.9 | = 4.7 0.46 6.3
6 13 17.4 725 P 20 30 19.0 3.8 | M€ 1 048 6.3
13 11 17.4 725 2N 20 12 22.8 4.7 4.3 0.49 6.6
14 10 17.4 725 AN 30 30 13.7 4,1 | 0.48 6.5
Blanc (non-resin- _ . _ _ -
treated) 17.4 355 0 . 0.83 6.5
7 14 17.4 355 s 20 12 33.8 6.8 0.88 6.3
3 17.4 355 | K 30 30 34.9 | 10.5 | ™€ | 085 6.3
15 4 17.4 355 AN 30 12 29.2 8.8 8.5 0.82 6.3
16 15 17.4 355 AN 20 30 38.2 7.7__ 0.85 5.9
" F  Experimental factors ARAWIC & 5 HER
A B0 & & E Degree of polymerization _
H = of phenolic resin
B 20 F D r—=ffi Roe number of pulp —
C ANFD7Y)—FA Freeness of pulp *x(0
D ¥ M % M & Amount of resin added **
F B i A B BEDOEE  Temperature at resin —
CxF treatment *%
BxC -
(1) * 1%FEBRETEEZHDY Significant in 1% level.
** 5 %EERTEEEDY Significant in 5% level.
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and significant factors by the analysis of variance.

oy — b OWH"

Properties of resin sheet or non-resin-treated sheet

@*& % 7K 5 gl & ,9 HMox Tensile stréngth
brium . e B 1 B Wet (25°C m#Ei%  After heating
ture \hza;t:rcabsorptlon # & Normal water, 4 hours) at 130°C, for 120 hours
ent °C water,
20°C dhours) | oo B Bgngneo| e e [mic® R | B2
B sl o) B b L BER gy aiy Gl
Ratio R Hiak ol 55k
66% for non-| Break-| Ratio |Elonga- Break-| Ratio ‘ Ratio | Break-| Ratio ; Ratio
9 . ing/for non-| tion at ing or non- ing or non-
R.H % t::asl;::c—l length | resin- |rupture| length for resin- | length for resin-
Tt heet | (km) treated (%) (km) normal | treated (km) normal | treated
shee m sheet ° m sheet o sheet
9.5 198 1.00 4.01 1.00 6.6 0.26 0.06 1.00 4.60 1.15 1.00
9.4 126 0.64 5.59 1.40 8.0 1.58 0.28 6.08 5.36 0.96 1.16
9.2 134 0.68 5.57 1.39 8.0 1.62 0.29 6.23 4.85 0.87 1.05
9.5 126 0.64 6.17 1.54 6.8 1.47 0.28 5.66 5.77 0.94 1.25
9.3 142 0.72 5.82 1.45 7.1 1.64 0.28 6.31 5.81 1.00 1.26
9.7 122 1.00 8.04 1.00 5.5 0.59 0.07 1.00 7.40 0.92 1.00
9.1 60 0.50 10.37 1.29 5.6 4,37 0.42 7.41 8.28 0.80 1.12
9.2 46 0.38 10.18 1.27 5.3 4.85 0.48 8.22 |- 5.38 0.53 0.73
9.1 62 0.51 9.60 1.19 5.2 4.04 0.42 6.85 6.79 0.71 0.92
9.4 56 0.46 10.14 1.26 6.4 4.49 0.44 7.60 5.86 0.58 0.78
10.6 198 1.00 3.26 1.00 5.2 0.37 0.11 1.00 3.77 1.16 1.00
10.3 60 0.30 4.46 1.37 6.0 1.30 0.29 3.52 4.28 0.96 1.14
10.1 78 0.39 4.41 1.35 6.2 1.43 0.32 3.87 4.25 0.96 1.13
10.5 70 0.35 ° 4.40 1.35 6.4 1.39 0.32 3.76 2.19 0.50 0.58
10.3 76 0.38 4.59 1.41 5.7 1.47 0.32. 3.97 3.87 0.84 1.03
10.5 130 1.00 7.62 1.00 5.6 0.87 0.11 1.00 7.04 0.92 1.00
10.1 60 0.46 9.21 1.21 5.5 4.52 0.49 5.19 7.50 0.81 1.07
10.0 47 0.36 9.34 1.23 5.7 4.31 0.46 4.95 6.02 0.65 0.85
10.0 47 0.36 9.03 1.19 5.6 4.78 0.53 5.50 5.28 0.58 0.74
10.2 72 0.55 8.95 1.17 5.7 4.16 0.46 4.78 7.75 0.87 1.10
Significant factors by the analysis of variance
*% *% *¥% ¥o¥ * —_ -—_ *% —_ —_ —_
* *¥ _— *¥% *% *¥ * *% *% * —_
— % %% — — — — — — — —




— 94 — WERBREERE H163 5
Table 7. Resin retention ®ZEDHTFR
The results of analysis of variance for resin retention.
—E M H & E SR N
R ¥ Sam of | Degree of Mean F Hoo® b %
Factor squares freedom square Test Note
cw 826 1 826 300 »® | Fl(5)=4,96
D 60.1 1 60, 1 21.8 % .
B x C 10.6 1 10.6 3.85 Fi(1)=10.04
C x D 10.6 1 10.6 3.85
C X F 33.1 1 33.1 12.0 %
e’ (Residual) 27.5 10 2.75

(1) Factor

(2

(%)
35

( D (ﬁ#ﬁ‘ii

30

20

RESIN  RETENTION

C

PNV FDT Y —~FA Freeness of pulp.

D : BR¥RIME Amount of resin added.
F : SRR ORE  Temperature at resin treatment.

RINE)
0%

g

8B D
Dz( 30 % é)

ﬁ(ﬂ%?

R
0°c

mﬂﬁ%ﬁ)
12 °Cc

]
Cr (ROP 1)

1
C2(350)

!
Ci(ROPAR)

|
C2(350)

JT)=FR (ml) JU-FA mb)
() by

Fig. 2 Resin retention IZB LIFTEBREFORE
Resin retention vs. freeness of pulp and amount of resin
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at resin treatment (b).
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Water absorption of resin sheet (solid line) and non-resin-treated sheet (broken
line) vs. freeness and Roe number of pulp (a) and ratio of water absorption

of resin sheet to non-resin-treated sheet vs, freeness and Roe number of pulp (b).
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Breaking length of resin sheet (solid line) and non-resin-treated sheet (broken line)
vs, freeness and Roe number of pulp (a) and ratio of breaking length of resin

sheet to non-resin-treated sheet vs. freeness and Roe number of pulp (b).
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Wet breaking length of resin sheet (solid line) and non-resin-treated sheet

(broken line) vs. freeness of pulp (a), ratio of wet breaking length to

normal vs. freeness (b) and ratio of breaking length of resin sheet

to non-resin-treated sheet vs. freeness and Roe number of pulp (c).
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Breaking length after heating (at 130°C for 120 hours) of resin sheet
(solid line) and non-resin-treated sheet vs. freeness of pulp (a) and

ratio of breaking length of after to before heating of resin sheet

(solid line) and non-resin-treated sheet vs. freeness of pulp (b).
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8 Machine
direction
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for 120 hrs. for 120 hrs.
(A ' -9-#&Mmix (by & % A
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(R FR) ORIFREL (€— 2k (a) L&RE (b) ORBD

Comparisons of beater addition (a) and impregnation method (b) in

the changes of breaking length by resin treatment and heating.

Table 8.

(€~ 2 -k L AREOHLE)

Comparisons of beater addition and impregnation method in relative breaking

length before and after heating.

fngh (130°C, 12085f0) Ic X 5 UEY — P L vy vy — T DEKREL

vovy— b o~ ” Y & K
D B E T v -+ O®ME ®OFEE ¥~ t OENEE Relative breaking length
Method of .. |Resin content A
resin_treatment . Direction in sheet fn B Bl | After hgating
maklsr}llgeetresm Kind of sheet of paper % Before heating alttzol?]% u(i,s
ﬂ m E Bl Cl - 0] 100 116
RN F =1 B: C: — 0 100 96
. Non-resin- B: C, — 0 100 118
€ — % —{Rhngs
treated sheet B: C: - 0 100 97
Beater addition B: C: — 3.7~ 4545 100 94
method vyvy—+t B; C: — 6.6~10.1(8.5) 100 65
Resin Sheet B2 Cl - 3.8""’ 4.7(4.3) 100 82
B: C: — 6.8~10.5(8.5) 100 73
i :i 7% 0 100 104
& B R Base paper 1@ 0 100 108
Impregnation v vy — b 7 100 92
method Resin sheet L 100 87

MO ) RE¥HEiE )
(@)

* Mean value.

# : Machine direction. _L : Cross direction.
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RELTHEE C— 2 —F T BECEESESHEI pH 245X TETIERILIZELT, 20d
LT LB E DR OREETAAE S LB L EX bR, ZOATREREOHNTCATS
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3. & s

Z DEERIZ X 5T Resin retention DAZWIPEAN 7 OBREIZITFIRDO T L L 415X 6.6~10.5% D
VOV =~ RELN, BREBERTSZ LIZX 5T Resin retention IV HEAREEEH BT
559,
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%o '
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ANTERNTHEBEFSE) 2e~2~F Tz, pH 24 VBV TA5ICHEL TRIES 2 #ilkic
HESE, Lp30bWERLTYY vy — 2838480 Resin retention 1%, RIDE L7 DEHE 13
~%%,79-*x(ﬁ%?q?y)wsmmlomﬁﬂwfo%éwzwawé?&D,ﬁﬁ%m%&
%<{¥%& Retention iZMAF 5.

(2) TOBEBET/LNZVY vy — b ORERIIRDE AT DHE 3.7~4.9% CFi5 4.4%), M
M7 OB 6.6~10.5% (T4 8.5%) Th Y, MAEy — bl UTHAKK. Wk, HED
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Studies on the Resin Sheet Overlay. Report 6.

The beater addition of phenolic resins making low density resin sheets.
Tsuneo MATSUMOTO and Isao TAKANO

(Résumé)

As a method of making low density (low resin content) resin sheets, a beater addition
method was investigated. In this method, phenolic resin was added to pulp in a beater. The
summarized process in this report is as follows :

At first, 30 g of pulp (kraft pulp made from Pinus densiflora SIEB. et ZUCC.) was dispersed
in 3 of water, then phenolic resin solution (20 and 30% solid based on dry pulp) was added
to the pulp slurry, and pH of the slurry was adjusted at 4.5 with 5% potassium alum aqueous
solution under agitation. Then ten test resin sheets having 3 g per 200 cm® were prepared
according to Tappi standard method, and finally the sheets were dried to cure resin at 130°C
for 15 minutes. At the resin treatment of pulp, five experimental factors, (A) degree of
polymerization of phenolic resin, (B) degree of digestion of pulp (Roe number), (C) freeness
of pulp, (D) amount of resin added and (F) temperature at resin treatment were changed in
two levels for each. They are shown in Table 1. The factors are laid out in orthogonal table
L.s(2*) as shown in Table 2.

The resin retention (R) was calculated by the formula

Total weight of ten resin sheets—Total weight of ten blanc test sheets
R = X100 (4
Weight of resin (solid) added to pulp slurry (%

as shown in Table 5.

The equilibrium moisture content, water absorption and normal, wet and aged (after heating)
tensile strength of the obtained resin sheets were measured. The results are shown in Table 6,
the results of analysis of variance for resin retention in Table 7 and the significant factors for
the tested subjects in Table 6. The effects of the significant factors are shown in Fig. 2 to 7
(confidence limits calculated by analysis of variance at the 1% level are shown in the figures
with arrow marks).

The significant factors for resin retention are C, D and CxF. More resin retention was
obtained at the condition of lower freeness of pulp, less amount of added resin, and the
maximum resin retention in this experiment was 38%, the minimum 13%. '

Resin treated sheets (resin sheets) showed lower equilibrium moisture content, less water
absorption and longer normal and breaking length than non-resin-treated sheets. From these
results, it is thought that the resin sheets possess good properties as low density resin sheets
for masking or improving paintability. But the resin sheets by this method showed a tendency
of more depreciation of breaking length after heat treatment (at 130°C, for 120 hours) in a

durability test than the resin sheets by impregnation method.



