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Studies on the Strength Properties of S-1-S Hardboard
Part 3

On the Effect of Sizing

Motoi OTA, Junichi KaAwABE and
Haruhiko YAMAGUCHI
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ERILTrvy Fe ST VMFy 7HER 200gr 2 1 BKCIRELIDOD, Table 1 @
S Asplund B X D BESEL, AT HFEDBIC 200 mesh OF TR AKBE LT,
VT INERILTEIE 88 % TH - 1.

Table 1| Manufacturing condition of Asplund pulp

Preheat Defibrate
Steaming pressure (kp/cm?2) 8.0 8.0
O] 70 a70$)
Time (min.) 3.0 3.0
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FARKELTD 7 = / — Vg E K] (Hardboard FH, Kkyhk) 27 L3 =
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ATV TRENCILE S5 IWVICHEYE7 pH, BIOHEELRD 2D ROTFHEE
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7 = /—VEiiED 0.001,

0.002, 0.004, 0.007 ¥ LOF 0.015 DK KB A L,
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Fig. 1 Relation between the absorbancy
in U +V. spectroscopy and the
concentration of the resin solu-
tion
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Fig. 2 Relation between the absorbancy

and pH, when the resin was
precipitated on to pulp by alum

Precipitated sizing agent to pulp (%)

54.93X+0.03 (r=0.999) #7& (Fig. 1).

WEXANVT2,3,4,5, 6L
8%@%%§»qw)@71/—wm
HE & BRI TV T A BEEL T s
B, 0.5mol/l DT L I =
A 1 ST LC pH 2% L,
FOEBEIREL UV ickh, Fh
ThORRE LK (Fig. 2), FiEfo
Bl DI B U Wi g &
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Fig. 3 Relation between the percentage

of the precipitated resin and pH,
when the resin was precipita-
ted on to pulp by alum
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2.2 K—FOBE
KRN TO~6%D7 =/ —ViHgE ~ L7 (176gr/180) wilkinL, 5 4R0@eEL
7‘:@1”9, 0.5mol/l DFFERT NV 3 = o — 2% EH 1S, 0V 7 IEBH LN SEmL,
15 [l REt: PHS. 510. 3 [CHBE L. = Do 7" ¥4 Defibrator Pulp Freeness Tester
Type B ¢ Forming L, Wet sheet % 40 mesh DO&#H ¢ 50kp/cm? © 5 4Fi%

JEREE AT - 2.

Forming &, ® X OVTFBEMBEOBRERA R EERL, UV o L h ek r ke, L
ENFR DBECHE L, RADBEHFD 7 = / —VBIERE KD, FOEHEL L~
=/ —VIIERIMBENDELFIK Z LIS L ) "V T ADILE R R RO . PHERBO <
)7 sheet & Table 2 [TiR¢44ET.
BEUBRENAER A BE L. o

Table 2 Hot pressing condition

. . . ]
D EEOSML0. 15em B Stainless  L0f Pressing time (min> 12
_ ” Specific pressure (kp/cm?) ‘ 60
steel §1C, T HEICIL 40mesh D EH Hot platen temperature (°C) 210
RV, BEREHCIKE,  FF24 M Wire-netting (mesh) 40

EHL T £ OXR—FOEET 093
(0.89~1.06) Tk -7= (Table 2).
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100
¥516.6 %, TEEMRIC 3.9 % 3
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PRI IR IRD 19.5% Lt 39 — TN
7. ag
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cm k 1-/7 qj%%tpﬁﬁ@ﬁ%daﬁfy ag \°""‘-°~—--o---..o—/
JIS-ASS8 ICHUCHBAL Y. i 28 | e pnrepeingste,
X Fig. 5 WRT X5, 34 XA 1 2 3. 4 s 6
DERMBOBEINC SN, 2 %% Tlia Quantity of added sizing agent (%)

oo RT3, e R R L Fig. 4 Relation between the precipitated

or the unprecipitated sizing agent

T, BITSF b BT, ﬁ%*@ﬁ and the quantity of sizing agent
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Fig. 5 Relation between the modulus of rupture X ) RO B RMET

(oy), stress at proportional limit (o) and AN R
Young’s modulus (E,) in bending, and the DREFHBLNT, 7I)

precipitated sizing agent CHEMERI DB T E NS

fob, BRI A AT

BLELZBLND. A RFORMEIT b, HBRT VI = —2DHKTpHE 5.5 IH

B CHE L B REMERR T Fig. 5 22O L BB R L 51T RE Il BREDETRRL
fo.
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Fig. 6 Relation between the water abso- E D IR 2 BLLEOR— FiL
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\© X % MR O B & SRR 0 BBRIC X D Wk %S X OWBEDS B 5 © L 2R L T
Wh. ECRERT AR = o — ADLEERMLUTcE— R AT T3 5. PR X 3 &
Ory RO BHRET bbb s L 51, MEHOMEEHBT VI = . — 20
IEE, K3 FAREHEETNC IR AL S e b R AE Lot E2 bR A,

4. %5 i

REBROFEHNTIE, HA4XF L LTDT =/ — ABIEDRINE ORI SR T X
W EFT22, 2~3 %P EORNRC L2 EROEIGII . Tl T =/ —AHED
TRINE 2 ~ 3 % MO R L MCE L, FRL LORIEICTE S & RIS 5T
BO7 =/ —VIECELNA KT CHRANSEMINTHRELLE) A LAVLDL
WETES., LB THARKELLTT =/ —VBIED 2~ 3 %D Joimit A% Th 5
B, TP ETERED 5 WIEEEO S bEL TEBERTHLAS 5 L Bbh s, Fi, =
D LITEARSL L WVIEZFEN DS TH . '

5. 14 L2

RGN O BEOMEE Y [ X2 FRELTO 44 XN R4 ki L
7c.

7o /= VBREE YA XBNE UTHRER T WV 2 = o — A TR EICILE 84, T (5 R
X o THEMER O ZERO TTE (BMEREOHR) 2ET38, 0%, BEThIKRER
MHEIRBESND BRI, vy F e 77 YHMEERLLTY =/ —ARBEO L 75
IMREZ{LE4 Table 1 3L 002 DFEAT SIS BHEMHENR % 25E UM EREBR AT - 1o
AT UV AR PR E - THEEFRZRDTC.

D PHRERCEVT, 7=/ — A BRSO RERIEN RO 7 =/ — A D %
NI ECDE, BMEEKEREERED S~y b LTHBE LD, BH LR\ B
KEEPTL T =/ — VIRSEERISN DS 2 St DT UV ICRIST 5 7 = / — Vs
LTUXBENSDEHEL bhs (Fig. 1). 10ENHBEO 7 = / —VBHEED "V 7 ~DyhER
B LI T =/ — VIO TN L D ELRD, X OVESTTFED 7 =/ — AR <1
TOWENEZ B ritEsns (Fig. 3). : :

2) HeHHEHRC EEh D 7 =/ — VRO BT Forming B GCHIAGRINED F4 16.6
%, TFHWEMCHE3.9 % Chote GHENDHEELT, WHENROTH . S %28
WwELICZ s ic/c s (Fig. 4).

3) BTRIET =/ —ABIEORIME 1 8L 2 B TRZELLBILET SR, Fhblk
Cind L3 A AR E Y 2o, FRAIREENIAMU S 0 X ) EE
BRTAY, WINRC L 2HEIA DRI, © v 2 RBIIRRME Z D i, F mERT
ws;l—Ab&&%MLfﬂﬁbtﬁ—F@ﬁﬁ%ﬁﬁmbfn@%égﬁb(ﬁ&5>

4) BARBTIET = / — A BIEOWRIMC L b, kR, EXEEL L CHICET
L1 (Fig. 6).
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Résumé

For the purpose of improving the water absorption resistance and the me-
chanical strength of the wet-process hardboard, we investigated the effectiveness
of the sizing on those properties. Wet-process (S-I-S) hardboard was manufactured
from Red Lauan chip as raw material and phenol-formaldehyde resin as sizing
agent. The quantity of sizing agent, added to pulp stock, were varied. The sizing
agent was precipitated on to the surface of fibre by alum and then the amount of
precipitated sizing agent was determined. The sized pulp was formed to wet sheet,
prepressed (for increase of the contact area between pulp fibres), and then hot-
pressed. The properties of manufactured hardboard were examined after conditining
(20+2°C, 65+3 % R. H.).

The following conclusions may be drawn from the results of this experiment:

1) In the preliminary experimentation, we found that the regression coefficient
between degree of extinction and concentration of resin from the dialyzed resin
solution was greater than that from the raw resin solution (Fig. 1). Accordingly,
it is assumed that the raw phenol resin contains large amounts of substances which
do not absorb U. V light, because of the reason that both solutions were made in
the same consistency on the oven dry basis. The percentage of the preciptated
dialyzed resin is higher than that of the precipitated raw phenol resin. This reason
is assumed that the more highly polymerized phenol resin is precipitated selectively
and quickly.

2) The percentage of the unprecipitated sizing agent to the initially added
sizing agent is 16.6 in the wet forming drain and 3.9 in the prepressing drain on
an average. So, the percentage of the precipitated sizing agent comes to 79.5 to
the initially added sizing agent (Fig. 4).

3) The modulus of rupture increase remarkably by the addition of phenol-
formaldehyde resin up to 1 or 29, but its increase becomes slightly by adding
more than 3 9 phenol-formaldehyde resin, as the sizing agent. The stress at pro-
portional limit in bending increase significantly more than that of control specimen,
but there is not difference of influence by quantity of adding phenol-formaldehyde
resin.

Young's modulus in bending does not influenced by the adding of phenol-
formaldehyde resin. The mechanical strength of the hardboard which added alum
only are weakest in the all (Fig. 5).

4) The water absorption and the thickness swelling are improved by the
addition of phenol-formaldehyde resin as the sizing agent (Fig. 6).



