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The Effect of Bleaching Methods on the Color Stability
of Different Pulps for Handmade Paper

Kuo - tsal Wang!
[Summary]

The raw materials for handmade paper include bamboo, rice straw and the bast
fibers of Broussonetio papyrifera, Edgeworthie papyrifera, and Wikstroemia
spp- were pulped, then bleached with H(Hypochlorite) , H(final pH > 11), H-P (Per-
oxide at room temp. ), H-P(70C), H - B(Sodium borohydride) and C - E ~ H (Chlo-
rination — Caustic extraction — Hypochlorite) . The blcached pulps were axtificially aged
with 3 methods: dry air at 105°C, humid 2ir(87% RH) at 85°C and exposure under a
UV - light at 45°C. The PC numbers and the color differences of the aged pulps were e-
valuated. The results indicate that the B. papyrifera pulp is the most stable one both
when heated under dry and humid conditions. And the rice straw pulp has the best light
resistance. The pulps bleached with single stage hypochlorite at a final pH > 11 are
more stable than those of conventional hypochlorite bleaching i.e. at a final pH be-
tween 9 to 10. In consideration of the color stability of pulps, the temperature of P —
stage in H— P bleaching sequence at temp. of 70°C is much better than that at room
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temperature. No any benefit was obtained when the pulps were treated with sodium
borohydride after the conventional hypochlorite bleaching. The pulps with the greatest
resjstance to color reversion under the UV exposure were those pulps which had been

bleached with C - E ~ H sequence.

Key words:  pulps for handmade paper, color stability, bleaching, accelerated aging.

Wang, Kuo - tsai

1995 THe Effect of Bleaching Methods on the Color Stability of

Different Pulps for Handmade Paper. Bull. Taiwan For. Res. Inst. New

Series, 10(3): 369-376.

—

IR I RS 2 IR BIM 2 ~ 1
YA Z EBER  ERMRPRE L EEY
FEEAZ —HF LA - HARG LW st g
EHZER (LS 1988 HE| 1089 5 %=
FBEE - 1990 5 I+ 1992)  MF LA RE
TR B AR (28t 0 1989 ) B4R
IEZ B - ARG -P R AF TARE B2 5

- ETERE ~ =8 R ATEREE B eE
HERTHA SR L2 284 EEES > AE
REA T EIUEHH R BREREAHR
e T - FLARZEE D BEEHRR
FRR > RN — R TSRS - BiL
TERE FFS 2 it b 7H5 RO R e AT AT 4 o
BRI T AR R BB R A s
FEEED - EEERL - 3B 2 FBRE
A HERBEREATERE pH KEHME BT
H~H-P (RYUERS - EAKEERES ) -
H-P(70T) ~H-B QKA - FIE L8 )
ZBEANC-E-H ( Hk - B E - KR
YZEEA - ARBEEZHRABEREL (
Rapson » 1089 )5k » EHUIME BN FEE
Z 0 MEECZ FF T4 st MR R RS
HZ ( Bailey > 1993 5 Gurnagu » 1993 ) ° &
BRI FEE BRI SRS Ly
FRPREFER TR R B A I 7 F IR

» BABBER TR I B B B A R A8
Bt > EMEL RS AEREE TS 15
HEE AR

T wREEE
(RE2p

FRABRBERAE RO T LEMEALE 85
ZHRER B 0 ENAEA ( Broussonetia papyrifera

) ~ ZAE ( Bdgeworthia papyrifera ) B FERE
( Wikstroemia spp. ) ° R AZRE~ KEER
FREED © B TR RPN RFERYR - 3¢
RATER AR BRI BT o RIS B
RRRAERE -
[SE8pipad

TR A~ SREROIE s SRR T S
REETHET - FHAZHHEL 5 » HH%E
TRFFR2/NEY » PRYETR IR AT BARMRAR ~ WK RIS
HRBELMED o THEHER - =6 BER
BB S A4 50129 ~ 15% R12% %
NaOH » By 7 RERVEHE B2 vh > HH0g - 7e 4 s 78
EIRFFH SMED 110% 2Z NayCOy + 3% Na - TPP
BEEHE 4% Z R-101%1% 2 NS - 2105#
BEAH ] o BLEATHI60°CHEE A5 » {10
ZELF NaOH 25% ~ AQ 0.1% » TRIBE LM
HIRCSNGS B BRI » AT BRI IR
HEMEMRE - MU ERERE -
Table 1<

288 AT TERRRRBERN MUT
FIGFE TR *

(N BN BT « 7 EE RIEID NaOH
DU ER A pH 211,000 L - EAIES% »
FARE AT S S0 Table 2

(KFRPEBRITE « FERERINEL
RAITENGRT SRS pH - BOWESY% » %
WO R WS40 Table 8 -

(BRI - MR (HE ) MBEN
BB KHRAIRA + IR Table 3H7FI4 A
2 ERBAREEARH.5% L H0,
~0.5% NaOH ~ 4% N2pSi0350.05% MgSO;+
TH0 » AT RI10% HaSOs%5 7 pH £6. 01
Ve o HARMEMAD Table 4

(OREBE - BALE (FH) WEER :
B Bt A BR Table SEFSIMRZ M50 » S E @
AMEROE R ERIFEMNF  BEABER
RT0°C » RAEERUNG  HEREMEN Thle 5o



(B ATHEIT G 2 F) 0 10(3) 1369 - 376,1995.

BB - MEHNREBEA (H-B)
D EBRIRAIH Table 3ETHIAR R el - WREXTR
A EA M A0.5% 2 NaBH, + HRIG M

(1L ~ &
-H) : ZEEAZ M4 R4 Table 7~ 8~

Table 1. Kappa no. of unbleached pulps.
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Edgeworthia Broussonetin Bamboo
papyrifera papyrifera
6.1 8.7
Table 2. Conditions and yield of one — stage hypochlorite bleaching. (final pH > 11)
NaOH Initial Temp. Yicld
% pH T hr. pH %
A 1 1.7 30 6 92.8
B 1 11.8 29 2 91.9
C 1 1.7 31 2 93.9
D 2 11.9 31 21 87.0
E 2 12.0 30 21 93.3

Table 3. Conditions and yield of one - stage hypochlorite bleaching.

Note: A: Wikstroemia spp. B: Bdgeworthia papyrifera C:Broussonetia papyrifera D:Rice straw

Initial Temp. Final Yield
pH < pH %
A 12.0 31 9.5 96.6
B 11.4 30.5 10.4 92.8
C 10.6 32 9.6 93.4
D 1.5 31 5 8.4 88.6
E 1.2 30 5 9.3 94.2

Note: Same as Table 2.

Table 4. Conditions and yield of P - stage (room temp.) in H— P two — stage bleaching.

Initial Temp. Final Yield

pH © hr. pH %
A 5 10.9 28 5 9.7 98.6
B 5 10.9 28 5 10.9 84.6
c B 11.0 28 5 11.0 90.3
D 5 10.8 28 5 10.8 72.6
E 5 10.9 28 5 10.9 89.5

Note: Samne as Table 2.
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Table 5. Conditions and yield of P —stage (70°C) in H — P two — stage bleaching.

Pulps Cons. Initial Temp. Time Final Yield
% pH T hr. pH %

A 5 10.9 70 2 10.2 92.5

B 5 10.9 70 2 10.6 83.2

C 5 11.0 0 2 10.7 89.9

D 5 10.9 70 2 10.5 72.8

E 5 1.0 70 2 10.7 91.2

Note: Same as Table 2.

Table 6. Condtions and yield of B - stage in H—38 two — stage bleaching.

Pulps Cons Initial Temp. Time Final Yield
% pH T hr, pH %

A 5 9.3 30 2 9.8 92.5

B 5 9.2 30 2 9.9 86.6

C 5 9.3 30 2 9.9 89.9

D 5 9.3 30 2 9.7 74.2

E 5 9.4 30 2 9.9 89.7

Notc: Same as Table 2.

Table 7. Conditions of C - stage in C—E - H three — stage bleaching.

Pulps Cons. Cl, %as Initial Ternp. Final

% active Clp pH T pH
A 3 8.09 2.9 30 2.1
B 3 3.93 2.9 30 3.5
C 3 0.97 3.8 30 3.8
D 3 4.28 2.9 30 2.6
E 3 2.60 2.9 30 2.7

Note: Same as Table 2

Table 8. Conditions of E-stage in C— E — H three — stage bleaching.

Palps Cons. NaOH Initial Temp. Time Final
% % pH C hr pH

A 10 4.14 12.5 60 1 11.8

B 10 2.27 12.3 80 1 1.8

C 10 0.94 12.0 60 1 11.5

D 10 2.43 12.3 60 1 1.7

E 10 1.67 12.2 80 1 11.8

Note: Same as Table 2.
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‘Table 9. Conditions and yield of H~ stage in C—E - H three - stage bleaching.
Pulps Cons NaQCl, %as  Initial Temp. Time Final Yield
% active Clp pH T hr. pH %
A 5 2.53 11.2 30 3 10.0 86.0
B 5 1.23 11.0 30 2 10.2 75.8
9] 5 0.30 1.2 30 1 1.0 87.0
D 5 1.43 1.9 30 3 9.6 | 65.7
E 5 0.87 1.2 30 3 10.8 89.8

Note: Same as Table 2.
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Table 10. Color reversion of Wikstroemia spp. pulps.

Aging methods and H H H-P H-P H-B C-E-H
color reversion pH> 11 28C 700
ISO Brightness before aging 62.0 62.9 68.9 71.6 64.8 78.0
P.C.No. -0.63 204 148 0.7 028 0.5
A AE* 0.75 157 1.3¢ 0.8 154  1.69
P.C.No. 1091  16.89 11.50  6.79 12.73  8.17
B AE* 5.91 8.16 6.85 5.03 6.33 6.10
P.C.No. 23.78  21.51 18.89  16.07 18.61  9.83
¢ AE* 1081 10.24  11.59 1.4  10.26  7.84

Note: A:105C, <2% RH,18 hrs. B:85C,87% RH, 16 hrs. C:45C,UVCON, 18 hrs.
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Table 11. Color reversion of Edgeworthia papyrifera pulps.

Aging methods and H H H-P H-P H-B C-E-H
color reversion pH>11 28C 0T
IS0 Brightress before aging 65.5 69.2 73.3 77.2 71.0 79.1
- P.C.No. 0.33 1.40 1.11 1.12 0.36 1.48
A a8 i 1.11 2.07 2.02 1.99 1.4 2.89
P.C.No. 5.16 6.75 4.91 3.32 4.67 4.45
i AE” 3.23 4.59 4.12 3.51 3.54 4.74
P.C.No. 11.75 12.26 12.10 12.47 10.20 4.65
¢ AE* 7.86 9.01 10.52 10.02 8.64 6.27
Note: Same as Table 10.
Table 12. Color reversion of Broussonetia papyrifera pulps.
Aging methods and H H H-P H-P H-B C-E-H
color reversion pH>11 28¢C e
IS0 Brightness before aging 69.6 70.8 76.3 78.3 74.4 82.3
P.C.No. 0.89 0.73 0.53 0.49 0.55 V 0337
A LB 0.77 0.94 0.90 0.63 0.92 0.91
P.C.No. 1.49 3.20 2.10 1.18 2.29 1.50
B AR 1.33 2.60 2.29 1.58 2.29 2.23
P.C.No. 7.06 8.13 7.73 7.55 7.82 1.57
¢ AR 6.23 6.57 7.89 8.80 7.99 3.08

Note: Same as Table 10.
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Table 13. Celor reversion of rice straw pulps.

Aging methods and H H H-P H-P H-B C-E-H
color reversion pH>11 28%C 70C
ISO Brightness before aging 62.0 62.1 67.4 65.8 63.7 71.90
P.C.No. 1.42 3.44 2.17 1.82 2.30 2.59
A AE* 0.81 2.04 1.57 1.26 1.51 2.14
P.C.No. 2.60 7.66 5.19 3.16 5.67 4.35
? AE" 1.62 4.00 3.03 2,10 3.28 3.40
P.C.No. 3.76 4.04 3.06 1.75 4.00 2.21
¢ AE” 2.16 2.58 2.40 1.39 2.90 1.94
Note: Same as Table 10.
Table 14. Color reversion of bamboo pulps.
Aging methods and H H H-P H-P H-B C-E-H
color reversion pH>11 28C 70°C
ISO Brightness before aging 63.2 62.1 68.5 69.8 66.6 71.3
P.C.No. ~ 2.62 3.23 2.32 1.60 2.87 3.44
4 AE” 1.91 2.10 2.0 1.61 2.39 3.10
P.C.No. 5.82 10.18 6.73 4.72 7.43 8.56
B AET 3.31 5.16 4.51 3.52 4.64 5.87
P.C.No. 8.06 9.01 §.47 6.80 8.91 5.63
¢ AE* 4.64 5.37 6.39 5.68 6.27 4.37

Note: Same as Table 10.
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