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Bleaching of Thermomechanical Pulp by
NaOCl-H.O, System and Characteristic
Properties of Bleached Pulp

Katumi Okubo and Hisao Ishikawa*
Faculty of Agriculture, Ehime University, Matsuyama, Japan

In order to modify thermomechanical pulp (TMP) a study was made of NaOCl-H,O, and Na

OCl-0; bleaching under mild conditions. The results obtained were as follows.

(1) Under the optimum conditions, TMP prepared from mixed soft woods was soaked in a

4% available chlorine-contained NaOCl solution (pH 11) for 10min. at room temperature, and

then after removing excess NaOCl solution, bleached with H,O, solution (H,0,, 15% per pulp)

for 1 hour at 50°C.

The brightness of TMP bleached under the above conditions increased from 40% to 70%
GE. The yield of bleached pulp was 93%. The water retention value and the sheet density of
TMP also increased by bleaching. The tensile strength, burst factor and tear factor of TMP

after bleaching were 2.7 km, 1.2 and 81, respectively.
(2) A new bleaching of TMP by NaOCl-H,0, system was clarified to be more effective
method than NaOCl-O, system for bleaching without decreasing the mechanical properties.

Keywords : NaOCl « H,O, bleaching + TMP « Brightness - Water

retention volue + Sheet density »+ Mechanical Properties
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Fig. 1 Brightness of TMP bleached by NaO
CI-H;O, and NaOCl:O; systems.
I : TMP pretreated with NaOCl solution
containing 1% available chlorine.
Il : TMP pretreated with NaOCl solution
containing 2% available chlorine.
IV : TMP pretreated with NaOCl solution
containing 4% available chlorine.
: TMP pretreated with NaOCI solution
containing 6% available chlorine.
: Unbleached TMP
: I bleached with H,0,
: I bleached with H,O,
: IV bleached with H,0,
: VI bleached with H,O,
: I bleached with O,
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Fig. 2 Yield of TMP bleached by NaOCI-
H,O, and NaOCl:O; systems.
Symbols : shown in Fig. 1.

it HO, CRMBEALZHA L) VEVHEGED
BP 28 5h 52,

TMP (Al 40% GE) % 155 6% OARER
WEED NaOCl Ay CHLEIT5 &, HEEEIZ50 25
66% GE T8l (B1), NaOCl \LEE AN 7%
50°C T 60 2 H,O, EH L7z & & » TMP o AR
E bz kL, 7YY o HO, DFIEN 15%
THBEIRRE®D 70% GE i23& Lz, =D HAKES,
2% DEFEFEE D NaOCl k&> T RB&ky
T NaOCl-O; EH Lz L & BP nozh (66% GE)
XYV REDPoRY,

3.1.2 BP ONELHEROEL

TMP » NaOCl-H,0, #EH T, H,O. EA#NT
5 NaOCl JLEET, BFREHRBES 1206 6% £ TH
T&, SAPIRIT B NS BX ETHIL 2 (K
2), FinTITH HO. EH Tk HO, WEZHT &,
BP ol RizMADT 5%, 4% UT0FMERE & &
NaOCl 7R CHiLE%, ~v7" %Y 5% o HO, %
BUBRKRPTEATS L 92.8% LLEDINE T BP 28
Bohic. HO, BRIZE 1725 “AF RRBOBW
NaOCl L DIGE L R Th R o, BEFE 2%
#&te NaOCl Y3 CHALEE L7z TMP %, 0.028 g/!
D O, 2BULBEIKPTEAT S L, EAREOR
W L bic BP ofRizEA L, 804T 80.2% &
27ze

NaOCl Lg% TMP 0 ) 7 = Bix, HiEHE
BEICETLT285 520 ETRAIL 2 (A, L
L, NaOCl A# A~ v7%, HO, OFMEE2EX T
EALLEDY V=V EBOEBZDT I TH ol

— 58 —

A A B
30,
IR 3
II:?\.\' .
S
£ Vi DV —
200<
_ X A
g X\x
=
(%]
(]
oz
100 1 1 115 1 1 3:0
H.0. per pulp (%)
0 40 80

- Time of Og bleaching (min)

Fig. 3 Residual lignin content of TMP bleached
by NaOCl-H,O, and NaOCl:O, systems.
Symbols : shown in Fig. 1.
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Fig. 4 Pentosan content of TMP bleached by
NaOCl:-H,0, and NaOCl:O; systems.
Symbols : shown in Fig. 1.
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Fig. 5 Relation between water retention value

and lignin content of bleached TMP.

Symbols : shown in Fig. 1.

TMP after pretreating with NaOCl soln.

was bleached in following H,0O, solutions

for 1hr at 50°C. Changes of H,O, added

were 5% (A), 16% (B) and 30% (C).

725 5 10 SR=E COABE, SMFEREE TKo Tl
F|> NaOCl R E R\ e SV 7%, N 7Y D 156%
D H0, # M7k T 50°C, 1REEAT3 L,
B 70% GE o BP 28 92.9% 1850, ~AA7H
DY F=r Xy b U OBREBEREBRD RN LA
bhol. £, HB#EEMHT T NaOCL-O; EHY LT
Bohd 07 R 92.0%, AR 66% GE) &
BRT, TOFETEB L TMP OIRR L AERE X
LHIZBNZ EBENIC 5T,

3.2 FKELVI=VEBRUARY P VEREDH

*

NaOCl-H,O, EHT—fi V¥ /'=> L 7z BP 0f%
KEL Y 7=V EROMICADHBBREE D b h iz
(K5), NaOCI L3 D TMP Dk {Eix NaOCl %
WOFSEFRBENE R BICHE-> T 212 15 282%
E TN LT, ARERBER 4% Ll ED NaOCl &
WBRCME L%, HO, BEHT5% L&, Sbick&ERE
KiE%ER+ BP 3B ohiz. ThUTOEER S
te NaOCl R & E- 7235/, H.O. EAR%K O
NPOBRKEEZRVEL R ol —F, 2% ODER
H#E % &t NaOCl i % 1 > T NaOCl-O; EH L 7=
TMP i3, RICBED NaOCl BHRCTEALD 0 &
DRkEARFAEERL, O, BHOKEORKEL L b
2, ZOMEIREML, LHrL, ALY S=vETi,

M AS8EG6A

Cx\ xA
Bx\
\
— \\
K300t \
3 Vi “\
E C?"‘
c BT"A
R= v
E A~a I;I ‘\
- | \\\0 \
© 250 A
s C‘\‘I?&B\\A B ¢
© S
= I *~~q
*
200 1 )
7.0 7.5

Pentosan (%)
Fig. 6 Relation between water retention value

and lignin content of bleached TMP.
Symbols : shown in Fig. §. »
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Fig. T Relation between density of sheet and
lignin content of bleached TMP.
Symbols : shown in Fig. 5.
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Fig. 8 Relation between density of sheet and
pentosan content of bleached TMP.
Symbols : shown in Fig. 5.
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Fig. 9 Relation between density of sheet and
water retention value of bleached TMP.
Symbols : shown in Fig. 5.
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Fig. 10 Relation between tensile strength and
density of bleached TMP sheet.
Symbols : shown in Fig. 5.
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Fig. 11 Relation between burst factor and
density of bleached TMP sheet.
Symbols : shown in Fig. 5.
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density of bleached TMP sheet.
Symbols : shown in Fig. 5.
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