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~ Yasuo KurokI, Hiroshi HaTano and Shigeru KapiTa: Studies on the Fiberboard
VI. On the Effect of Resin Sizing of the Fiberboard.
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Condition of the preparatwn of the test fiber boards.

S ASE . Resin Pressing Condition

A PH ‘ Resin added ‘Fiber = |——

Run No. 2% Temp. °C |Ti (min) Pressure

p. ime (min kg/cm?

A 10 Phenol 4 SR 14° - 180°C 2—1—12 | 50—10—50
B 8 Phenol - 4 SR 14° 180°C 2—1—12 | 50—10—50
C 7 Phenol 4 SR 14° ©180°C 2—1—12 | 50—10—50
D 6 Phenol 4 SR 14° 1180°C 2~1—12. | 50—10—50
E 5 Phenol 4 SR 14° 180°C 2—1-—12 | 50—10—50
F 4 Phenol 4 SR 14° 180°C 2—1—12 | 50—10—50
G 3 Phenol 4 SR 14° | 180°C 2—1—12. | 50—10—50
H- 4.5 - Phenol 4 SR 14° | 180°C 2—1—12 | 50—10—50
I 6 0 SR 14° 180°C 2—1—12 | 50—10—50
J 5 — 0 - SR 14° | 180°C 2—1—12 | 50—10—50
K 4 — 0 SR 14° 180°C 2—1—12 | 50—10—50
L 3 — 0 SR 14° 180°C 2—1—12 | 50—10—50 |
T 6 Melamin 4 SR 14° 140°C 2—1—12 | 50—10—50
U 5 Melamin 4 SR 14° 140°C 2—1—12 | 50—10—50
\% 4 Melamin 4 SR 14° | 140°C 2—1—12° | 50—10—50
W 3 Melamin 4 SR 14° . | .140°C 2—1—12 | 50—10—50
D/* 6 Phenol 4 SR 14° 180°C 2—1—12 | 50—10—50
E'* 5 Phenol . 4 SR 14° 180°C 2—1—12 | 50—10—50
F'* 4 Phenol 4 SR 14° |- 180°C | 2—1—12 | 50—10—50"
M 4 Phenol 4 SR 14° 140°C 2—1—12 | 50—10—50
N 4 Phenol 4 SR 14° 160°C 2—1—12 | 50—10—50
F 4 Phenol 4 SR 14° 180°C 2—1—12 | 50—10—50
0 4 Phenol 4 SR 14° 200°C 2—1—12. | 50—10—50

* In every runs of table 1 the pH was controlled with sulphuric acid.
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Condition of the preparation of the test fiber boards.

2 ppEn ,l:[,[ Pressing Condition
é%ﬁe PH Resin Resin % | Fiber :
e : : ‘ Temp. °C | Time min | Lressure
) P e kg/cing
P 4 Phenol 0.5 SR 14° . 180°C 2—1—12 50—10—50
Q 4 Phenol 1.0 SR 14° 180°C 2—1—12 50—10—50
R 4- Phenot - 2.0 - SR 14° 180°C 2—1-—-12 50-—10—50
F 4 Phenol 4.0 SR 14° 180°C 2—1—12 50—10—50
S 4 Phenol | 8.0 SR 14° 180°C 2—1-—12 | 50—10—50
S 4 Phenol 16.0 SR 14° 180°C 2—1—12 50—10—50
< a¥ 5 Phenol 0 SR 11.5° 1 180°C 2—1—7 50—10—50
¢ b* 5 Phenol - 0.5 SR 11.5° 180°C 2—1—7 50—10—50-
c* 5 Phenol 1.0 SR 11.5° 180°C 2—1—7 50—10—50
d:* "5 Phenol 2.0 SR 11.5° 180°C 2—1—7 50—10—50
e* 5 Phenol 4.0 SR 11.5° 180°C 2—1—7 7 | 50—10—50
f* 5 Phenol 8.0 SR 11.5° - 180°C 2-—-1—7 ' | 50—10—50

* In this run, the pH was. controlled with alum. /

F2FR HHO pH T4 XS A~ Vo pH & FHOTHIE O BISR

“Relation 6f Mechamical Strengths to pH of Test Boards Sized at various pH.

srpesme | pepem | gimaies PANE(%)| TEER s e PEMEC%) JEHEM | REEEX
ﬁ!‘mﬁ&q (S%E HH?‘/Ié » | rate of | specific gl?‘ﬁ D/Jcﬁmé; rate of | Specific | Surface
un INO I 8/CmM* | i1 rease | strength | 70 X8 increase | Strength | Hardness
: kg/cm?

A 0.98 597+ 44 52.7 610 61850 34.1 632 3.68
B 1.01 655133 65.0 648 652144 41.3 646 3.90
C 1.00 68233 74.5 682 712+£54 54.5 712 4.13
D 1.01 685127 75.3 678 706-£35 53.2 700 41.3
E 1.02 66233 69.2 649 692152 50.2 678 4.13
H 1.04 68031 74.0 653 715+31 55.1 688 - 4.30
F 1.04 672133 71.8 674 648167 40.5 623 4.36
G 1.05 583152 49.1 556 528498 14.5 500 5.37
I 0.98 ‘ 391+44 — 395 46138 — 466 3.77
J 0.99 423139 8.2 427 465142 0.9 470 - 3.76
K 1.00 525182 34.2 525 473140 1.0 473 3.77
L 1.02 545137 36.9 - 536 42542 —7.3- 416 4,31
D’ 1.04 70441 80.0 677 — — — —
E’/ 1.05 732143 87.2 697 — — — —
F' 1.06 60051 - 53.5 566 — — — —

[ER— N . J L
T - 1.05 74075 89.2 703 758100 64.2 722 5.06
U 1,05 819+35 109.5 780 813+ 60 76.3 775 5.35
Vv 1.06 760+t44 94.4 - 717 8024 49 74.0 756 5.57
W ©1.08 738%+35 88.7 683 800t 40 73.6 738 5.90
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Relaton of Mechanical Strengths to Pressing Temperature of Test Boards

HHES | A MR | MJmS | Mo E | BHEE [BEEms | BN | W HE
Run No. S.G. o». kg/ecm?| rate (%) Specific ot. kg/cm? | rate of(%)| Specific
_increase Strength increase Strength
M 1. 00 57937 48.1 579 57173 23.9 571
N 1.01. 645142 65.0 639 625187 35.6 618
F 1.04 672+33 71.9 647 645167 40.0 620
O 1.04 690:t43 { 76.5 663 60056 30.1 577
43 BISRINER 2 B ~ ¥ OBSRAIRE OBIR
Relation of Mech_ranical Strengths to Resin percent of Test Boards.
POEE | AME R X WhmE | BHEM BEEomx | MmE | BHMN
Run' No. S.G. o kg/cm? | rate of(%)| Specific or kg/cm? | rata of(%)| Specific
o increase | strength : increase strength
|
I 0.98 39144 — 395 461+38 — } 466
K 1.00 52582 33.5 525 473440 1.0 473
P 1.02 591450 51.2 579 62050 34.5 608
Q- 1.02 627137 60.3 615 628164 36.3 615.-
R 1.04 650136 66.3 625 65060 41.1 623
F 1.04 672133 72.0 - 646 748+67 - 62.2 718
S 1.10 725140 85.3 660 — — —
S’ ‘ 1.18 77545 | 98.1 657 — — —
; .
,, ‘ J
a 1.00 422429 7.9 422 — —
b 1.00 514128 31.5 514 i — ! —. —
c 1.00 573x£32 46.3 573 | — | — —
d 1.01 61728 57.9 610 } — i — —
e 1.02 6321+20 74.3 667 | — g — -—
f -1.04 70527 20.3 677 ‘ — — —
|
| |
b. #iFi& s

Table 2~4 BN 2T L <, A4 XD pH MXEBRKO o 4 AXOEE L B2 T
WhHe AT D AT Y IR EIRIIL #2120 g S K%ﬁ%éﬂ?’, gz & A
EHKRICHt, 35 & BbN 2Dt OLADE~ FO g0 REAICEV: UL RABES
(1) (pH 6, Resin 0%, oo 381) ZHEHE & U T+ QEEMTAEETIE o0 1152, 7% & [A] 1
LTWwbo pH #MIKET X5 & BT 712k L, #0 retention XfKIE_EL,
fEDT oo B LT %o pH 436 ~4. 5601 Ti2ig o5 % Max ok %, BIIEOHEE L8
7&RED pH i OBIfR ##2% L 7= G. H. Klein, F. W. Reinhart? o5 ki pH
@@@&Wﬂfh&x@&%ﬁ%mb,/ww)@&o&%%fmmw%%ﬁmﬁéféa%
2L T 5, ‘
pH#*Hi@ﬁ@mVﬁ<hé&§@4%&%6L<ET?60L@%WHW%®% 597
OET &I, HHEE RO D LR L MWERIED 72 DI I L TS F %2 & 2 5
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L, 2 THE—-FD oy bEFEHILLETTH2L0EEL LN D,
Tl O I I8 L A2 S ik o0 RIALET B0 —HICEIE B MR B EE 1 B s
XN TWBY

ot . on Specific Gravity
(kg/cm2) (kg/cm2)
Phenol Resin 420~770 860~1080 1.24~1.35
Melamin Resin 420~900 630~1120 1.45~1.55

PLED 7 — 2 &0 RVl B o s@ i E Ao X OB, vy 49— F—

Ficisime 284, #iFad@iiofi &2+ 2@ 242 L Bbi o,
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PHICHR < 7R D HMEH RO BENME T T 5 t@L,MISWﬂ 131 Max 2 #x bits,

7o pH #HMELA-boClk, HSO, THELALOLRBERUHEMNALRL TV 5
», pH 4 TS 4RO T 5 apnume 0, ERERC 5 5 A LEIC 7 DE A %0,
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Table 2~4 1B 55k b L13@F U Bk M8 A B T Do op bk o WL THEGHEE A D
FEE N OCHEE IO T E— FOMERKFCHECHS bbb TWwh, pH3 THA XL foH~
Friis 2 4 BIhL A ThIg L A E B v, A7 2 DERH 0 pH O
mgbncuAmenm DA 140°C CEREL 2 e DICEBHED BN P mnbTH A 5,

Big A RinL 72 WAL, pH 4 Ttk TdH Y, pH 3 TCHELL S FLTWw D,

TS LA 1 B 4 A 900 1c & AR O vF AR T TRARH O 88 SN LU T negative

OB A O & T T DA, BHE 2 AL Tl < kg 4 vl © contact point 231
L Tk positive DRIENH L EINT Wb, V7 45— R — FOEAEH Eu@/ﬁ\bﬂ&
W FERE, EVR O i ko T O contact point O E BIE S OEINC Lo TR~ ]

DOMEE MR LT 5o
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RO MR S W LT, BAOAF EAMBCAY, WAaLs LIS H 5. J. R Stilli
nger ICORZY 1c X g 10107 ok & 3" X3 o oHa, WIKETH3~5%D
ENdH O, NRAFOHFNPIRFEANTH 5. kD tHk%vﬁhﬁ@%ibLmﬁ R B D # A
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Relation of Water Resistance to pH of Test Boards sized

at various pH.

- P . . o B X DR Thickness Swelling
SRR WK Water Absorption (%) %) ‘
| T Rb® AE
Run No. Max. Mean Min. rate of Max. Mean Min. | rate of
’ 'decrease [decrease
A 54.7 53.7 52.0 31.4 35.3 29.4 25.1 38.9
B 49.6 45.8 42.2 41.5 32.1 30.8 28.5 36.0
C 39.9 37.1 34.4 52.5 27.0 24.0 21.3 50.1
D 37.3 35.5 30.1 54.4 29.5 23.8 20.4 50.6
E 31.9 30.5 27.9 61.0 26.0 22.9 20.5 52.4
F 28.9 27.2 25.9 65.2 19.5 19.0 18.6 60.5
G 27.7 26.4 25.1 66.2 19.2 16.8 15.4 65.1
I 86.5 78.2 67.6 & — 57.2 48.1 39.0 —
J 75.4 71.7 66.7 8.3 43.4 38.6 36.7 19.6
K 46.3 43.6 41.2 31.5 29.7 26.9 24.2 44.1
L 36.5 34.9 33.0 55.6 24.9 20.7 18.5 56.9
T 35.6 34.8 33.8 | 55.5 29.7 27.7 25.3 42.4
U 33.6 31.1 28,9 | 60.3 24.3 22.8 21.7 52.7
A% 34.8 32.1 30.0 | 59.0 20.3 19.4 18.0 59.7
W 35.0 32.0 29.8 | 59.1 20.3 18.9 17.0 60.8
D’ 35.1 ’ 34.4 33.7 56.0 28.4 82.2 27.8 41.3
E’ 29.1 28.8 28.5 63.2 21.9 23.8 23.2 50.6
F/ 24.6 24.5 24.3 68.7 18.7 17.9 17.4 62.8
H6FE BRELMEBE TEEI NS~ Vo EMERE & HKEOBE
Relation of water resistance to pressing temperature of test
boards prepared at various temperature. )
RPN Wk Water Absorption (%) EXfgiE®R  Thickness Swelling (%)
WA R Fb# AR
Run No. Max. Mean Min. rate of Max. Mean Min. | rate of
decrease | decrease
M 31.3 29.5 25.2 62.3 24.7 23.9 20.6 50.2
N 32.0 27.9 27.1 64.3 24.6 21.7 19.1 54.9
F 27.9 27.7 27.3 64.6 19.5 18.6 18.0 61.3
(0] 28.0 26.4 26.1 66.3 20.2 18.4 17.0 61.8

HACH /KD AL S AHHE DZIRA R L T %,
MKEEDFLEICI, HEE (o0, 00) O¥E-LFEoT pH O Ficoh TlikE L, pH 3
DIFICRADIMKIEZ R T o NERRIETOEM T, M2 Bukitftshs o Bbh s,
77 4T pH %FHE Licdiadd HeSOs OR:&LIISE CMHRITH D%, ‘
A7 I TV AR foR — FRIMNKEL & <lehofen, chrtigoE L, EfEEs



R OMWE e (s,

BT OWIRANRE, #50E ~ ¥ oKk o BIGR
Relation of water resistance to resin percent of test boards

prepared at variouis resin percent.

SHERTEE U,z7k # Water Absorpt1on (0/) : } E X[ZhE#% Thickness Swelling (0/)
) | A | | TWOF AE
Run No. Max. | Mean ‘ Min. \ rate of 1 Max. | Mean Min. | rate of
| | |decrease | | | decrease
1 l | ‘
P ; 32.8 31.0 29.3 | 60.3 - 21.3 20.5 18.4 ‘ 57.3
Q 33.7 31.6 29.5 | 59.5 23.2 20.8 18.6 57.0
R 28.0 26.5 25.5 | 66.1 19.2 18.3 16.6 | 62.0
F 27.7 26.4 25.1 | 66.2 19.5 19.0 | 18.6 = 60.5
S 24.4 24.1 23.9 | 69.2 19.4 19.0 | 18.4 |  60.5
S’ i 20.6 20.0 19.7 | 743 18.3 16.1 15.1 | 66.7
S B i [
i \ ’
a I 34.2 26.7 23.4 —* 1 20.1 14.9 14.9 —*
b 24.4 22.8 21.0 11.6 14.4 14.4 | 12.8 3.3
C 21.1 20.6 20.2 22.9 14.0 13.6 12.0 8.7
d ¢ 21.0 20.1 , 19.1 24.7 13.3 13.1 12.9 12.1
e | 18.1 17.1 ‘ 16.1 35.9 “ 10.8 10.4 \ 9.6 30.2
f | 17.7 15.9 | 14.6 ‘ 40.3 *‘ 9.4 8.4 A‘ 7.6 43.7
: i | : |

No. a~f 3K 14°C Tl * a OF — % — &I UTEE LT,
From a to f was tested with 14°C. * Caluculated by Run No. a basis.

H8FE KMo pH ¢ A4 XINiELE ~ FofEE pH oG

Relation of moisture resistance to pH of test boads sized at various pH.

SRR Wi Moisture Absorptlon (%) a = x[glE# Thickness Swelling (%)
- Y3 | W AR
Run No. Max. Mean Min. rate of | Max. | Mean Min. | rate of
3 decrease | ‘\ \decrease
! : \ |
A | 18.2 17.2 | 16.3 4.6 | 15.8 15.0 13.4 14.3
B . 17.8 16.8 | 15.7 6.7 15.4 14.6 13.2 16.6
C 16.8 16.6 | 16.0 7.8 | 13.7 13.5 11.2 22.6
D | 16.6 6.3 | 15.1 9.4 | 13.6 12.8 11.1 27.5
E | 16.2 15.3 | 14.6 14.9 13.0 12.8 12.0 \ 27.5
F 161 14.5 | 13.8 19.3 13.0 12.5 115 | 285
G . 13.6 126 | 110 30.0 11.8 10.7 | 8.9 - 28.9
| i
] | - S - |
I 19.6 18.0 | 17.5 — 18.9 7.5 | 167 | —
J 9.9 | 16.8 | 16.0 6.7 17.6 7.1 | 140 | 2.3
K 17.7 | 16.1 | 15.2 10.5 18.5 15.6 | 13.2 10.8
L 4.1 | 13.3 | 12.0 26.1 | 125 1.9 | 97 31.9
— i - . i ‘ — ‘ —
T 18.4 18.0 17.1 o | 17.3 15.8 ©  14.5 9.7
U 18.0 17.5 15.8 2.8 15.8 14.0 | 12.2 20.0
\ 16.1 15.2 14.2 15.5 14.6 12.3 | 10.9 30.3
W 146 14.3 140 205 | 125 | 1L¢ 11.3 32.0
‘ | |
— e
Dt | 19.8 | 16.6 | 15.9 11.6 17.1 145 | 135 17.2
E! C147 0 4.2 14.0 22.2 12.1 1.3 | 10.5 34.9
Fro 13.9 | 12,7 | 11.6 41.1 10.4 9.5 \ 8.2 45.7
) 1
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Relatioonf Moisture resistance to pressing temperature of

test boads pressed at various temperature.

AT =K Moisture Absorption (%) - JEXJ#ZEE® Thickness Swelling (%)
| TR E | [FE AR

Run No. Max. Mean Min. rate of | Max. Mean Min. rate of
decrease | decrease

M 17.3 15.5 13.8 13.9 14.7 13.8 10.9 21.1

N 153 14.7 14.4 18.3  13.4 13.0 11.7 25.7

F o 161 14.5 13.8 19.3 13.0 12.5 11.5 28.5

0 1 136 13.3 12.1 26.1 | 11.4 10.8 10.8 38.3

102 BRI & 55 — ¥ oMHEED IR
Relation of moisture resistance to resln percent of test boards

prepared at various resin percent.

SRR B3 Moistue Absoption (% ) EXEER Th1ckness Swelling (%)
WA # DS AE>
Run No. Mazx. Mean Min. rate - Max. Mean Min. rate of
- - |decrease | ‘ _ldecrease
a 17.6 16.0 15.1 —* 13.8 13.4 12.6 —
b 16.2 15.6 15.2 2.5 14.4 12.9 12.0 3.7
c 16.2 15.4 15.0 3.8 13.0 12.1 11.0 10.0
d 15.9 15.3 14.4 4.4 13.9 12.1 10.8 10.0
€ 14.7 13.7 13.1 .4.3 10.8 9.2 8.1 31.4
f 13.4 i 12.6 12°0 21.3 9.6 8.3 7.6 38.0

* Run No. a ® data ###EL L7z. Caluculated by Run No. a basis.
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Résumé

In the production of fiber board addition is made to the pulps of sizing agents
and synthetic binder so as to strengthen the mechanical properties and water re-
sistance of the fiber boards.

These sizing agents, for example paraffine, asphalt and rosin emulsion, and the
synthetic binder, for example phenolic and melamin resin, are added to the pulp
slurries in varying quantities, and then papermaker’s alum or several mineral
acids are added to precipitate the sizing agents and binder onto the pulp.

When the sizing agents are precipitated onto the pulp, the pH of the pulp slurry
gives the greater strength to the finished fiber board properties.

In this study, we have sought to ascertain the effect of resin sizing upon the

finished fiber board properties.
Expermental Procedure

Preparation of Wood Fiber: The chips were preparated from Veneer waste
of white Lauan, and then they were steamed with neutral sulphite pulping liquor
containing Na.SO; and NaHCO;, at 160°C. for one hour.

The steamed chips were then defibrated in a 100 pound beater. The freeness
of fiber was controlled at 14° S.R.

Synthetic Binder : Synthetic binders were used as follows. Phenolic resin (X.
P.B. 542), Sumitomo Bakelite Co. Ltd. Melamin resin (Sumirez 607), Sumitomo
Chemical Industry Co. Ltd.

Preparation of Test Fiberboard

A specific quantity of this pulp was weighted out and then put into water
(about 989 water and 29% pulp) and stirred with a mixer. Synthetic resin was
added at this stage and then various quantities of alum or sulphuric acid were
added. After the wet lap formation the sheet was pressed by a hot hydraulic press.

The pressing was carried out under the following conditions : Initial platen
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pressure was raised to 50 kg/cm? and maintained at this pressure for 2 min. ; and
then the pressure was decreased to about 10kg/cm? for 1 min., and finally the

pressure was increased to 50 kg/cm? for 7 to 12 min.

Physical Testing Methods

Modulus of Rupture in Bending: Five specimens sized 5X20cm were cut
from each board. The test was made according to J.I.S. A5904.

Tensile Strength : Five 2.5X20 cm specimens were cut from eac¢h board. The
test was made by Amsler type test machine.

Water Resistance and Moisture Resistance : Five 5X5cm speécimen were cut
from each board. The test specimens were oven-dried at 105°C and then weighted
and the thickness was measured. The specimens were then soaked under 3cm
of water at room temperature (23—25°C) for 24hrs. The water absorption was
calculated as the gain in weight over oven-dry weight and the thickness due to
swelling was determined as increase in thickness over oven-dry thickness. The
data were recorded according to percentage. Other specimens were exposed at
30°C for 72hrs. with a relative humidity of 1009% and the moisture absoption and
thickness due to swelling were calculated.

Results

Table 1 shows the conditions for preparing the test boards. The results of
these test are presented in Tables 2 to 10. In Table 2 to 4, the rate of increase
in strength was calculated by the following formula :

Rate of increase of strength=

(Strength of sized board)— (Strength of unsized board (Run No. I))
Strength of unsized board (Run No. I)

In Tables 5 to 10, the rate of decrease of the water or moisture absoption and

% 1009%

swelling were calculated by the following formula
Rate of decrease of absoption=

(Absorption of unsized board (Run No. I)) - (Absorption of sized board)
Absorption of unsized board (Run No. I)

% 1009%

The results indicate that whenever pulp slurries are sized with synthetic resin,
such as phenolic or melamin resin, the resulting pulp products give boards which
have relatively high water and moisture resistance value as well as adequate
strength.

As regards the strength of the finished boards, when the pulp slurries are
sized with from 6 to 4.5 pH, the finished boards show the maximum strength value.
When the boards are sized with a lower pH, the strength properties decrease pro-
portionately.
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We found that by lowering the pH of pulp slurries the water absorption and
swelling of the finished boards decreased proportionately.

The low pH size of pulp slurries improved the moisture absorption and swell-
ing of the finished boards.

Sizing at a higher pH showed no effect on the improvement of moisture ab-
sorption and swelling of the boards.

In increasing the percentage of added resin and raising the pressing tempera-
ture it was found that the mechanical properties, hygroscopicity and water resis-
tance of the boards improved.

When the melamin resin is added to fiber board, the resulting board is stronger

than the boards sized by phenolic resin, but a lower water resistance results.
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