BEPERIZ - 12(1) - 81-93,1997. sl

MR EEMZ R (E R
ﬁl’*ﬁtﬁ@: R é&#}%zh‘é i&/-rél éﬁ.ﬁﬁf‘ﬂ é-ﬁﬁﬂ'

#Kieg'? REED RAEHY

W O®

AR M =@M — T (Shorea polita) - BERLENE (Shorea richetia) » KLHE
(Shorea albida) TREREEMRMC FOE RN HEREN U L ER 7RO
HMERETE TR FRHREE R ARG EERGE - SRBEROT:

| ZEH RSN R C-E-D-E-D AENERBREE - T - Bt

FOROETE 835 ISO LAETRERE - MYHREEOHROE#E 73%-78% @ 8%
ﬁﬁﬁ*ﬁ""’ﬁﬁ?_?@ B - EREEFEEC A RS REET  RRERCHEE 20 I
TRHEMRECRMEE - —BEORECORTER - B ZHEZ PC BE: 5
ERELE - g PC HEBE(1.91-4.65) » HEMREMRFEEZAGNAS  HER
EHAE -

LREIAEREERREEENET SOERTRESETELERRE - AlH#EHRINT:

(DELEFEREHYT S - SHBREERERRCSE  KEQRpEASRAZE 83%
IS0+ PC HEHEEZE 139 Sk PEEHEERABREEERHEERE B8 - KR
HARRARRE  FoddoERA®YD - & PC EREHRE/)  BRARF PEEREH
MEREREERELRYE  AHEHRBE ML T EHEREN  MBPEEAER
E!J#?jﬂ‘i% EEEMEYTREFEAERT - RRNRBIER - #HERERSRE

F BEBAETERZR TR ZBRZETIERENERT -

QMEERMH (F - BE - RERFEK) fBYZBRNERGER - BTRSHR
SHFAERFRROERENCRERE  DIBERES - TSRy - AE. ki
HYERANEEE - THOWHEQEHR PC BrBBEREREZT MY - (HREH
HYS B ES AR EE - FHELEMER -

GELARFRAKMBLANS « A HREVKEYRARED  OEEE - B PC #
PEENS - FUKEBREERE 2297% Z PC H - Bk RBE 1021% -

AFHHRHBRRRCOEREEA  BRHEREKERERSENRA 4% - #
PC BZREARA  BENEERE PC BEEY 37%~02% AIREOETZERESR

HEREEOERAEREE —ERAET - tHREFRBERERBHT ARG AE
F-BkbEYHEEYNEERAER -

CYEEHEERASBETHR - AEEENT % PCEDREAT1022%~1234% -

) L@gskERBRAMSRER - SibTEEIES3%  Division of Wood Celtulose, Taiwan Forestry Research
Institute, 53 Nan-Hai Rd., Taipet, Taiwan, ROC.

2) SEMRAT W BHEE MR EREMS1-1%  Long Chen Paper Co., Erhlin Mill. 1-1 Kuang Hsin
Lane, Kuang Hsin Li, Erhlin Town, Changhua County, Taiwan, ROC.

3 mEfeE Corresponding author
19961053 1996511 HiEi®  Reccived October 1995, Accepted November 1996,



AR EBETFFEBEEAERRERERZ—HF -

RIS SRR G RSN CED-ED Bl  felrS i s sraE
BEEZER - LEEER (2) BNARRE (O BYERTEENE ZEDED & 2-
E-C/D-E-D -+ RERFECRELN 0-Z-E-P-Y DIESHEMNE 1% Bof ZR SRR ESak
HE o S B T O T A T I -

RREZRA © BT - B - RIS - ERE  BEEME - REOIE .
FHEE - WS - BUBRT 1997 R BUEEIET E (BT8R - IR RS
BEMRTEORMEEINE - SEAEEE  12(1): 8193 -

Pulping Potentials of Tropical Woods (Part II.)
Bleachability and Brightness Stability of Kraft Pulps from Shorea Woods

Yu-chang Su !, Chin-nang Nien ? and Hong-Tsai Chen!

[Summary]

The main purpose of this study was to eluclidate the bleachability and brightness stability of
kraft pulps from 3 Shorea wood species (Shorea polita, Shorea richetia and Shorea albida).
Factors which influence the bleachability and brightness stability of those pulps are also discussed.
The results are summarized as follows.

1. Kraft pulps from Shorea polita and Shorea richetia were easy to bleach, and after the
conventional 5-stage C-E-D-E-D bleaching sequence, the brightness of the resulting pulps reached
83% ISO, but kraft pulp of Shorea albida only reached 73%-78% IS0 in brightness. Kraft pulps
of this latter species have bleaching problems. In comparison, the PC numbers of pulps from
Shorea polita and Shorea richetia were small, indicating good brightness stability of bleached
pulps. Those from Shorea albida (red shorea) had high PC numbers indicating unstable brightness
characteristics.

2. The major factors responsible for lower brightness and higher PC numbers of kraft pulps
from red shorea wood are summarized as follows:

(1) The alcohol-benzene extractives in the chips didn't show much influence on bleachability.
Brightness of resulting pulp from extractive-free chips afier conventional C-E-D-E-D bleaching
reached 83%, and the PC number was quite low. After bleaching the extractive-free unbleached
pulps the brightness and PC number showed little improvement. Assuming the solvent
extractable extractives didn't affect bleachability and brightness stability to an appreciable
extent, the presence of some polyphenol compounds which are difficult to extract should be one
of the factors responsible for bleachability and brightness stability.

(2) The readdition experiment using extractives from the sequential extraction {benzene-
alcohol/benzene-methanol-acetone/water)} indicated the effect of each fraction on bieachability
and brightness stability of the pulps. The more polar components, such as methanol and
acetone/water extractives showed greater influences. The entire extractives exerted comparable
cffects on the bleachability and brightness stability as the sum of the products of individual
fractions and the fraction's percentage.

(3) Removing the cold and hot water soluble extractives of chips increased the bleachability
of the resulting kraft pulps. Hot-water-soluble extraction of wood chips decreased the ratio to
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22.97%. Cold-water-soluble extraction of wood chips decreased the PC number 10.21% in the
resulting pulp.

(4) Hemicellulose in pulps showed great influence in brightness and PC number. Using the
alkaline extraction to remove hemicellulose resulted in a gain of 4% ISO in brightness, and a
decrease in the PC number of 37%-42%.

(5) Removal of metal ions in the unbleached pulp increased brightness by 3% compared to
untreated pulp, and decreased the PC number by 10.22%— [2.34%, suggesting that metaliic ions
are also a factor responsible for bleachability and brightness stability.

3. Partial replacement of chiorine with chiorine dioxide in the C-E-D-E-D sequence
improved the final brightness and brightness stability of the red shorea pulps. Substitution of
chloring with ozone in the elemental-chlorine-free sequences, Z-E-D-E-D or Z-E-C/D-E-D
sequence, or iotal chlorine-free bleaching sequence, e.g. O-Z-E-P-Y at an ozone dosage of 1%
with respect to 0.d. pulp, reached the same brightness as that of the traditional 5-stage bleaching
sequence. Exceeding this charge level, the hard-to-bleach characteristic of this species can be
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Table 1. Three shorez sulfate pulps uvsed for
preparing test specimens.

AA, (%) Kappa no.
S. albida 23 30.3-20.1
S. ichetia 21 243
S. polita 18 25.1
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Table 2. Conditions of the conventional 5S-stage
(C-E-D-E-D) bleaching sequence.

Treatment Dosage Cons. Temp. Time
) (B (°C) ()

Chlorination kpano. 5 25 1
(Cl;) x 0.192
Extraction(E,) 2.5 10 70 1
Chlorine dioxide 1.0 10 70
D)
Extraction(E,) 1.5 10 70 1

Chlorine dioxide 0.5 10 70 2
D,)
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Conditions of Q-Z-E-P-Y bleaching sequence.
O (5) Z(B%) E @) P (B8[LE) Y (REEEE

Consistency (94) 10 35 10 10 5
Treatment temp. ('C) 110 =ig 60 80 60
Treatment time (min.) 60 2 60 100 20
Chemical 8 kg/em? O, 1.5% -2.0%  2.0% NaOH 2% -4% H,O, 0.8% Na,S,0,

0.1% Mg*/MgSO, pH=2 0.005% Mg /MgSO,

2% NaOH 0.5% NaQH

1% Na,Si0,

Note : 0 : O, Z * Oy, E: NaOH, P; H,0,, Y: Na,8,0,.
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Fig. 1. Bleachability and PC number vs. kappa
number of sulfate pulp from Shorea albida
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Table 3. Bleachability and brightness stability of 3

shorea sulfate pulps.

Kappano. Brightness PCno.

20.2 81.8 1.91

3. albida 29.3 74.3 3.74

30.3 76.5 4.65

35.3 73.8 4.77

§. richetia 174 833 1.01
243 83.0 1.20

15.4 86.0 1.36

S. polita 221 85.5 1.27

25.1 84.0 1.74
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Table 4. Bleachability and brightness stability of extractive-free shorea sulfate pulps.

Kpa no. Brightness - PC no PC reduction?
S albida AV 25.1 84.0 17.4
BY 25.1 84.5 1.22 29.88%
S richetia AV 24.3 81.9 1.66
B? 243 83.0 1.20 27.711%
Al 273 78.3 4.58
B 27.3 784 3.51 23.36%
AD 303 76.5 4.65
B2 303 715 3.92 15.70%
1} A: Control, B: Extractive-free pulp.
2 PC reduction (%) = 2 (PC10) — BT o) 1540,

A(PCno.)
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Table 5. Effect of extraction of wood chips or pulps on bleachability and brightness stability.

Kpano. Brightness PC no.

A 20.1 83.0 1.39

273 78.4 3.51

S. albida B 233 78.2 2.18
30.3 76.5 3.92

C 222 81.8 1.91

30.3 77.5 4.65

A 13.8 86.5 0.89

S. richetia B 215 83.1 1.58
C 243 81.1 1.66

A 14.7 87.1 0.97

S, polita B 21.4 85.6 1.39
C 25.1 84.0 1.74

Note: A: Wood chip extraction, B: Pulp extraction, C: Control.
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Table 6. Effects of alcohol-benzence extractives and their subfractions on bleachability and brightness

stability.
Alcben  EtOAcinsols.  Neutrals Acids Phenols

S. albida BV 10.8 19.5 3.0 8.8 12.0
2 0.9 0.2 0.6 0.3 3.7

pPCch 0.8 1.4 0.5 0.2 0.7

3 0.1 0.1 0.5 0.4 0.6

S. richetia BV 20.8 27.5 2.9 18.8 8.1
2 1.4 2.2 1.6 0.7 2.4

PCh 0.8 0.8 0.4 0.6 0.3

2 0.2 0.2 0.2 0.0 0.5

S. polita BY 13.6 19.2 25 11.8 283
2 1.6 1.6 0.9 1.6 3.1

PCY 1.3 1.2 0.2 0.7 2.4

2 0.1 0.3 0.1 0.2 0.7

" Changes of brightness or PC no. after extracives readdition (extractives addition: 1% on pulp).
2 Changes of brightness or PC no. after extracives readdition and 5-stage bleaching (extractives addition: 1% on

pulp}.
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Table 7. Changes of extractives amounts of ved shorea after sulfate pulping.

Chip Pulp" Reduction?
Benzene 0.637 0.305 52.19
Al-ben 2.167 0.313 85.56
MeOH 1.265 0.107 91.53
MeCOMe/H,O 0.867 0.162 81.3t
Total 4.936 0.887 82.03

1) Sulphate pulp with kappa no. 27.3.
D Percent on chip extractives.

Table 8. Effect of sequential extraction on bleachability and brightness stability of red shorea pulp.

Treatment Kpa no. Brightness P.C no.
Control 22.6 79.5 2.848
B 22.6 778 2.371
B, M/B 22.6 79.3 2.076
B, M/B, M 22,6 78.9 2.085
B, M/B, M, A/W 22.6 79.9 2.465

Note: B: benzene, M/B; methanol/benzene, M: methanol, A/W: acetone/water.

Table 9. Effects of red shorea extractives on bleachability and brightness stability.

Solvent (A) {B) (8] (D) (E) PC no.
Filter paper — 87.9 1.0 86.9 — 0.16
Calculated" - 77.7 10.9 75 11.8 0.63
Total extrs. 100 71.5 10.4 76.1 10.8 0.49
B 12,90 85.2 2.7 823 4.6 0.62
BM 43.90 78.7 9.2 71.6 2.3 0.35
M 25.65 72.4 15.5 69.9 17.0 1.22
A/W 17.56 73.3 14.6 71.1 15.8 1.01

Note: (A): Percent on total extractives (%6), (B): Brightness after 1% extrs. addition,
(C): Change of brightness after extrs. addition. {D): Brightness after aging.
(E): Difference of brightness of aged paper (after readdition of extrs.) with aged blank.
1} Calculated brightness = 87.9 - Z(A) x (C), Calculated brightness of aged paper = 86.9 - Z(A) x (E)

Calculated brightness difference = Z(A) x (C)

Calculated brightness difference of aged paper = Z({A) x (E)
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Fig. 2. Brightness of resulting pulps afier
additions of extractives and their
subfractions.

Note: ° benzene, A al-ben, B MeOH
< acetone/water, + total
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FEEH# 7.5% NaOH BEEE, %Il - Ema
7.5% NaOHE R £ » HILL 2.5% NaOHRE
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Fig. 3. PC numbers of resulting pulps after
addition of extractives and their
subfractions.

Note: same as in fig. 2.
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Table 19, Effects of water extraction of chips on bleachability and brightness stability.

Treatment Kpa no. Brightness PC no, PC red, (%)
Control 273 78.3 328 —
A 251 76.7 295 10.21
B 259 795 . 2.53 22.97
C 273 78.4 2,51 23.47
D 215 804 2.35 2823
E 25.8 79.0 2.35 28.38

Note: A: Cold water extr., B: Hot water extr., C: Extractives-free chip, D: Cold water extr. of exiractives-free chip,
E: Hot water extractives-free chip, PC red.: PC number reduction.

Table 11. Effect of hot water and alkaline extraction on brightness and brightness stability of red shorea
bleached pulp.

Kpa no. Brightness PC no. PC red.? (%)

Control 27.3 76.3 3.28 —

Hot water!) 27.3 71.5 2.19 33.23
0.5% NaOH 27.3 78.4 3.51 .-7.01
2.5% NaOH | 27.3 79.6 3.26 0.06
5.0% NaOH 273 814 2.87 12.50
7.5% NaOH 273 82.1 2,62 20.12
10% NaOH 273 814 2.53 22.87

D1p0°C.
2 PC red.: PC number reduction.

Table 12. Brightness and brightness stability of red shorea pulp after acid treatment.

Kpa no. Brighiness PC no. PC red. (%)
A 22.6 77.3 299 —
B 22.6 80.3 2.62 12.34
A 321 731 407 -
B 32.1 76.4 3.65 10.22

Note: A: Control. B: After acid treatment, pulps were processed with conventional bleaching,
PC red.: PC number reduction.

Table 13, Brightness and brightness stability of red shorea pulps with different bleaching sequences.

Sequence S. albida G. arborea
A 77.0 (4.09) 87.0 (1.91)
B 83.1(2.28) 88.3 (1.55)
C 822 (2.14) 87.7(1.45)
D 87.1(1.28) 92.0 (1.05)
E 81.3(1.39) 82.7(1.17)

Note: A: C-E-D-E-D, b: C/D(7/3)-E-D-E-D. C: C/D(5/5)-E-D-E-D. D: Z-E-D-E-D, E: O-Z-E-P-Y, (): PC number.
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