The effect of hydrogen peroxide in the alkaline
extraction stage during bleaching of kraft

and soda pulp.
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INTRODUCTION—

In order to obtaina pulp of very high brightness
and brightness stability, the lignin must be removed.
This can not be done in  digester because if the cooking
is continued too long, the carbodydrates in the pulp
break down and dissolve. The final delignification is,
therefpre, performed in the bleaching process with cer-
tain oxidising agents and the conditions of the reactions

are adjusted so as to protect the carbohydrates as far as
possiblel, ’

In India kraft and soda pulps are generally blea-
ched by usage of following conventional sequences:

CHLORINATION (C)-EXTRACTION (E)-HY-
POCHLORITE (H) i.e. CEH, or

CHLORINATION (C)-EXTRACTION (E)-HY-
POCHLORITE (H)-HYPOCLORITE (H) i.e. CEHH,

- or CHLORINATION (C)-HYPOCHLORITE (H)-
HYPOCHLORITE (H) i.e. CHH.

The philosophy, behind this multistage bleaching
process is, however, being affected by pollution abate-
ment and energy conservation measures, This means
bleaching must be carried out with new processing
chemicals such as oxygen, ozone and hydrogen per-
oxide or by better ways of using chlorine, hypochlorite
and chlorine dioxide must be implemented. If there are
two bleaching processes producing the same end pro-
duct and with the same operating cost, the one which
yielding less chlorine containing effluent is likely to be
preferrcdl.  One has to see this from availability of
suitable hygpochlorite replacing chemicals and effective
usages of it during bleaching process in the context of
developing countries.
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The usage of hydrogen peroxide at first extraction
stage of kraft pulp has been reported in the literature?-®
Laboratory bleaching work on usage of hydro-

. gen peroxide has been reported recently with respect

to Indian fibrous raw material in Indian contexté-?.

During the chlorination of pulp, chlorolignins are
formed. These chlorolignins are extracted in alkaline
extraction stage. In alkaline extraction stage when
compounds are dissolved and extracted, the colour of
the pulp become darker. The objective of this stage
isto make the pulp ready for subsequent oXidative
bleaching, generally using hypochlorite, However,
this particular period of extraction is not actually uti-
lised for bleaching and is therefore, considered as a
dead period.

By introducing hydrogen peroxide in an alkaline
extraction stage, this dead period can be utilised to
improve the brightness of the pulp. Due to this alka-
line oxidative extraction of chlorinated pulp, kappa
number or permangahate number of the pulp reduces
and it becomes easier to bleach further with hypochlo-
rite either in single stage or in two stages. There is
also a possibility of eliminating second stage hypochlo-
rite thus producing fully bleached brighter pulp.
Sometimes, the pulp mill faces the pr.blem of variation
in quality of raw material or problem of temporary
irregularities in cooking operations. However, under
such flexible operations of the mill, by introducing
hydrogen peroxiae at extraction stages, the brightness
level can be adjusted.

*National Peroxide | imited, Research Centre, N R.C. Road,
P,O. Mohone, Kalyan 421 102 (india),
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this chemical pulp bleaching consists of
The first step is delignification which
The seeond step is
Many different chemi-

In short,
two basic steps.
is realised in the first two stages
brightening of delignified pulp.
cal reactions are utilised fotﬂm
bleaching operations.

-8t shixersq Aspo

were made to reduce caustic soda. In case of mixed
hardwood pulp (FIG. 4) efforts were also made to
reduce chlorine dioxide. The results show that in all
these cases brightness of final bleached pulp is on

n}oyioeMecgd T
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The formation of molecular oxygen formed by catalysis
of hydrogen peroxide may contribute to delignification
of kraft or Soda pulp!.

EXPERIMENTAL

soiis gy pimReseabch -Gentrsy  duming hﬁt’ﬁvﬂ"ito six
‘yearsiexstinsive - laburatory - wdrk: las heen aarzied.qui
on'bleacking of krafnandisoda puilg: - The cenventional
“blegohiny sequences !Hike GEHy: ‘CHH, - CEHH and
CEHD were modifitd:effectivety m:CEigstH&'i GEy: HH,;

LA Eﬁmi!

'ples were’ futther d’xVx('fed into two parts one for
‘normal EH’ EUH, HH or EHD bléaching sequences
and otlier for EpH, EpHH or EpHD bleaching squen-
ces. During initial laboratory work, at alkali extrac-
tion stage (FIG. 2-4) sodium silicate or proprictory
organic s‘abilizer (ALCOBLEACH—HP, a product of
S.M. Dye-Chem, Bombay) was used as stabilizer
along with hydrogen perozide. However, with our
further experiences, we have discarded its use (FIG.5-8)
as during extraction as the idea is to carry out
delignifications and not bleaching of pulp. The
usage of 0.3.to 0.5% H,0, (100%) on O.D. pulp was
restricted during delignification. The efforts were also
made to reduce the usage of caustic soda during per-
oxide reinforced extraction as well as usage of hypo-
chlorite in subsequent bleaching stages,

The bleached pulp samples were tested for bright-
ness on Technibrite TB-1C. In some of the cases detail
analysis on strength properties as well as determination
"~ of colour of extraction wash liquor was also carried
out. The laboratory experiments were carried out on
bamboo, and eucalyptus kraft as well as on bagasse
soda pulp.

RESULTS AND DISCUSSIONS
During the eXperimenis (FIG. 2, 3 a.nd 4) efforts
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-after reduction in caustic level,

FIG.3 is a typical casé Fv‘fé&l 1@9&0@%
effect of hydrogen peromde t extractlon With 0 ﬁ
H,0, (100‘/") olr(xi ’d!b b fp, the ﬁrlgﬁtnessule AL
alkali extracted pulp was elevated by 7.6° ISO even-
Thus pulp is made

s U
casy for subsequent bleachmg b

Bl iy s ; i
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Bar -USAZE of 03% Hzo (100 2) on.. 0. D pulpy
bnghtness of alkali extracted bagasse.pulp was ele-
vated by 14.7 °ISO (FIG. 5). This was achieved even
after using 339 less caustic soda. It was further
observed that 2°ISO higher brightness for final bleached
pulp was achieved even .after reducing hypochlorite
dosages to 509,. The properties of the pulp. were also
comparable (TABLE NO. 1) with that of control CEH
bleaching sequence. The colour of extractxon wash
Liquor is also reduced by 40%. :

’

- FIG. 6 shows that it is poss1b1e to modlfy GHH
b]eachmg sequence economically to CEpH sequence
without disturbing the bleaching conditions. The pulp
under study was mixed hardwood kraft pulp.  In the
laboratory entire hypo from 1st stage and 25% hypo of
second stage, i.e. altogether 5% hypo was replaced by
0.5% H,0, (100%) on O.D. pulp. The final bright-
ness of CEpH bleached pulp is higher than that of
CHH bleached pulp.

FIG. 7A and 7B show the usage of hvdrogen per-
oxide at alkali extraction stage of bamboo kraft pulp.
These particular bleaching experiments show that a
optimum dosage of hypochlorite can be selected in
order to get maximum efficiency in terms of final bright
ness gain,.

Now a days in Indian pulp industry, a blend of
hardwood and bamboo is used for pulping due to
scarcity of bamboo. A typical case is shown in FIG 8.
and TABLE-2. Inthis case by usage of 0.3% H,O,

"(100%) on O.D. pulp, a final brightness of bamboo

mixed hardwood kraft pulp was elevated by 3.0 °1SO
without sacrificing the strength properties .
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(B lmogeesiZieuintegrinad milisibased i.0m Bamboo and
Hardwood Suspended::sqlids 100180, .BOD

mvﬁ?'s@(gf 1?\.931 120: 200' tortnoy nottutlor 1i 4
(25 ReWRprit il ';—Suspeﬁded §slias 80100, BOD>
bass0cdey QOD A 30140: 322171 ymiddue Lates il

Hirn v Bt e o
3 §mall Paf)er MlllS), based’z olad 2

Suspended sollds J0J-750}/ ’BOE: 1«()0-271),/ COD!
.'400-1000.

S oy 'f;q b -,,_/»;.,.;}

() Small Paper Mll]s based on waste paper ‘—Sus‘-
pended Solids S0- 90“1%0)3“‘ Q-40; cbD*S‘o ool =~

VG ST A7

‘- Poltution due to smaﬁ”papeﬁmiﬁs “baSed ont” agti-"
caltural residue is more ser{6as’ a§ tedavéry o chiéricals!
for these Mills is still a big” proﬁlem“ 4 host of the'
Mills are not having a recovery" system“‘”N‘ohnaliy a
30 TPD small paper mill, based on’ ag‘héuitural residue,
will have a BOD load equ1Valent ‘to°100 TPD” 3arge
integrated mill, as the integrated nilfls"a ‘ha\fmg c‘irerﬂr-
cal recovery system. :

EESvVIVRY f{ Lt ,’i'- ;

- Increased use of paper, paper bodid and"newﬂsprrnt
has resulted in increased waste paper generatibh from’
. various sources. Recovery. of waste paper.and  waste
paper products is hardly 20-25% in our. country as
compared to 40-50% in advanced . countrres, Thrs;

necessmtes urgent need to have better and eﬂicxent;
utrhsatron of waste paper, which will helpm solving
many inherent problems arising from Waste . paper.
con'ammatron \ Do bt b

Various environmental protection. measures rnclude §

water pollution control, air pollution control solid
waste treatment and noise pollution control. ‘ ‘

WATER POLLUTION

Paper Industry probably consumes a large volume
of water per unit of consumer goods produced. The

~entire process of Paper making, right from the washmg{
of fibrous materials to the drying of sheet of paper,
depends upon water in some form or other and since
the end product is practically free from water (5/7%
max. moisture is there in finished paper) all the water
consumed in pulp and paper making process, reappears
as waste water. In our country, about 200-350m?® of
fresh water is consumed per ton of paper produced,
resulting in about 200-250m? effluent per ton of paper.
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.
on agrrcultural residuces:-

4 agamst 60 Mllhon Tons of paper i)roduétron 1n USA

.The modern trend in paper and pulp- Industri¢sis to+

wards “Zero Effluent Discharge” Compared to this,
effuient ‘discharge: in our oduitry.inipapét: bridustry
is-abnormally-high. . This net ionly :pollutedither watér
résources to 4. high degree bt dlsoieffectsi the economics
of the paper -mills.and posesa. problcm  forthe: tréat«mmt‘
oﬁthe 'large quantrtxes of efflucsi,. - doer

5Tt bit ey

As most of our water resources are eg.tber m the
form of rlvers or streams they get polluged by, suchx
dxscharge makmg it unﬁt for human gonspmption. . ..

*Ta the deve10ped countries ¢ 'off the' World h a“s‘
USA, the water’ poliution faté ‘rotti Blilp ‘anid "Paper
Mills is of the order = of 7 Mdlion Gillloris "per " day,
where as the ‘same in Ind1a ' abprofnmately 206
Million Gallons per day, ‘When ‘Guf’ totd p’éper ‘

duction in’ the year 1988 is onfy 1. 's "Miﬂrﬁﬁ"’l‘bns as

1

A good Water managcment s v;tal fgp economy,
of a mill. Cost of effluent treatment itself is about
Rs. 80} fxer*ton or Rs. 1) per kg of BOD remoVed in
a ¥00'TPD  Mifl¥ Réduction “in ' Water ccnsumpnon
by about 10420 per ton’ of Paper-wiff result in‘saving
of about ' Rei- 2.5 4.5 lakh Per anfint. | By récyol-
ifg maxinwm amount of - back water, - m(rodtrétlon of
controY. méasures and technological changes, it is Possi+
ble to minimise water consumption to a-very low level.:
This of course requires ' persohal ‘trdining and properly
planned development programme,  and arousing the
awareness of pollution problems” athbngst’ all the-
working persenal in the.mjll, . Some .of the in-plant
conxrol ‘measures, for controllmg pouuthn are. (a) Max.
recycling of back. water at various stages. (b) Recychng ‘
of condensate by strict monitoring (c) Plugging all the
possible leakages point from the pump glands and
valves, prpelrne etc. .(d). Monitoring and . Metering the
water. con,sumptn,on ;yt dlﬁerent stages. (¢€) Use of hack
water in waste Paper and pulp system and (f) Good
housekeeping. P :

Some of the technofogical changes which should
be ipcorporated to cut down pollution are @
(a) Oxygen bleaching/chlorine dioxide bleaching,..

(b) Use of Anthraquinone and lower sulphur hlgh-
yield pulping process.

() Modification of bleaching sequence to eliminate
caustic extraction stage. and
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(d) Total recycle concept.

- Theeffluent should be treated in primary system
tor removal of suspended solids and in secondary sys-
tem for removal of dissolved solids and adsorption for
Temoval of colouring material. The most common
Practice is to have aerated lagoons and follow activated
slnge‘ treatment system for removal of dissolved
solids. During recent years, anaerobic treatment has
- Teceived considerable interest due to low power con-
sumption, lower nutrient demand and low generation
of sludge, .in developing countries. Land application

of Industrial effluent is very common and is very pro- .

missing for ecological and economic reasons. The land

application system involves irrigation, infilteration,

percolation and over land flow. Sandy soils give
highest percolation, loamy soils are suitable for irriga-
tion and clay loams for over land flow. The rate of
application vary with soil, conditions, type of crops,
climatic conditions and effluent quality.

In our country, many of the integrated Pulp and
Paper Mills are having primary and secondary treat-
ment systems.  Some of the Mills are in the process of
implementating these systems whereever they don’t
exist. However, the situation in small and medium
size Mills, based on agriculture residues, is very alar-
ming due to lack of recovery systems, and many mills
are not having full fledged treatment system.

AIR POLLUTION

Air pollution control measures include inplant
control measures, process modifications and external
control measures as well. Some such control measures
are : "

(@) Minimisation of dust generation in Chipper house
by spraying water on Bamboo/Wood and Chips.

(b) Controlled discharge of digestors. |

(c) Proper care in chlorine handling.

(d) Maintaining low sulphidity in cooking liquor &

(e) Propér ventilation and providing exhaust fans at
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various dust generating points, such as lime and
talcum handling plants.

Air pollution control measures are yet to be given
due to consideration in our country. However, Aera-
tion, ventury scrubbing, Electrostatic precipitation and
condensation etc. are being practiced by many mills.

FUTURE ENVIRONMENTAL NEEDS :

The environmental pollution control measures are
very expensive and many Mills find it very difficult to
use them due to poor financial condition. However,
with adoption -of MINAS and rising public concern
over environmental pollution, the mills have to go in
for short term and long term pollution control progra-
mmes. Pollution control measures are a social respon-
sibility. In plant control measures and good house-
keeping, proper ventilation, effective safety measures
and proper training of concerned persons, will go a
long way in eliminating environmental hazards. Good
water management, effective waste recycling and pro-
perly modified process improve the atmospheric condi-
tions as a whole and will improve the economy of the
operations.

To make a complete environmental evaluation of
a product, it is necessary to consider the entire product
life cycle from raw material extraction to final disposal
stage or recycle of the product. The ideal product can
efficiently be recycled at a low cost but if it cannot, it
should have safe disposal characteristics or be able to
add fuel value in refuse burning. An attempt to iden-
tify the future environmental needs of the Pulp and
Paper Industry should start with product life cycle.
Technology is rapidly developed and implemented to
bring down the emisson from the production and con-
verting units to a very low and safe level. In Industry
we have to be prepared to accept stringent environ-
mental requirements as the public awareness is increas-
ing day by day.
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BAGASSE SODA PULP - UNBLEACHED BRIGHTNESS : 37.7°1S0

STAGE CONSISTENCY | RETENTION TIME| TEMP pH
A MINUTES °c INITIAL | FINAL
c 2 60 AMBIENT 2+2 2-2
E 1 . . {11-9 1.8
OR 10 60 AMBIEN‘ o 105
H 5 . 120 | AMBIENT 10-1 8:7
8s
83.2 CEpH
%
o. /
2 CEH 80+6 /
o
PUE % /
5 sor % /
= 7 7
—
X
z / /
& / 7
) / /
5 % ’ 4
STAGE CHEMICALS [GM/IOOGM ON O0.D.PULP
(o | AvAlLABLE 45 45
CHLORINE
or E NqOH 1:2 0-65
Ep H2 02 (100°%,) - 0.25
SOD. SILICATE - 05
(38Re)
M AVAIL ABLE -
CHLORINE 20 2.0

FIG 2 LABORATORY STUDIES ON USAGE OF HYDROGEN PEROXIDE AT ALKALI

EXTRACTION STAGE WITH SODIUM SILICATE AS STABILIZER FOR
BAGASSE SODA PULP
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BAMBOO KRAFT PULP —UNBLEACHED BRIGHTNESS s 2144 oISO
UNBLEACHED KAPPA NO ¢ 241
STAGE | CONSISTENCY | RETENTION TIME | TEMP, pH
*le MINUTES c INITIAL | FINAL
c 2 45 AMBIENT 2.2 2.2
E 114 130
1 oR
0 Ep} 8 90 60 et 10-6
H 6 180 40 10°4 7.0
H 6 120 40 1041 8:0
85+1 CEpHH
85| 7 he
83-4 CEHM %
/ 805 /
o 77.5 / \
2, /
° / \\ /:
3 75 |- /| \\V
Ww - .
u < N/
Y N
g sol | \/ /
' 26.0 \/ /
22+4 \/ /2
20 RRE gl
C € H H H H
STAGE CHEMICALS GM/I0OGM ON 0D PULP
c AVAILABLE
CHLORINE |57 5.7
o E NaOH 2 144
0 Ep J H90,(100%) | = 03
SOD. SILICATE| = 2:0
(38°e )
H AVAILABLE aE
CHLORINE | 283 2:85
H AVAILABLE | 0.85 0:95
CHLORINE

E

(

FIG-3 LABORATORY STUDIES ON USAGE OF HYDROGEN PEROXIDE AT ALKALI
EXTRACTION STAGE WITH SODIUM SILICATE AS STABILIZER FOR
BAGASSE KRAFT PULP
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MIXED HARDWOOD : RRAFT PULP
UNBLEACHED BRIGHTNESS : 32-9°1S0
STAGE | CONSISTENCY RETENTION TIME | TEMP, pH
R , MINUTES - % INITIAL | FINAL
¢ 3 | 40 AMBIENT| 2.3 21
on. © | 9 | 90 1 o 1241 19
Ep 1.2 1046
, H 9 | 108 60 | 10.6 81
| ) 9 120 80 61 5.9
888 CEpHD
89
/
87.8 CEHD
V) /
, 3 // /
o / /
n / /
[72}
w / /
2 a5 / %
e of
o
a / /
, 7 7
STAGE | CHEMICALS | GM/100GM_ ON OD PULP
C AYAILABLE 3.5 3.5
CHLORINE
Na OH 2 140
H0,(100%) - 0-2
ORGANIC - 0:06
STABILIZER
H AMAILABLE 1.5 1.5
CH L ORINE
. D AVAILABLE 0-65 05
CHLORINE

_ FIG- t. LABORATORY STUDIES ON USAGE OF HYDROGEN PEROXIDE AT ALKALI
' EXTRACTION STAGE WITH ORGANIC STABILIZER FOR MIXED HARD-

WOOD KRAFT PULP(RAYON GRADE PULP) ’



BAGASSE SODA PULP— UNBLEACHED BRIGHTNESS = 40.7°1S0
| ‘UNBLEACHED K NQ = 876

STAGE |CONSISTENCY| RETENTION o “voul
TIME MINUTES | TEMPOC FRRTat TrinaL 1 X N9

|l ¢ | 3 ‘ 40 AMBIENT| 285 | 27 340
or{E 8 90 50 1.9 145 20

P : | ne3s | 106 1-23
H 8 120 - AMBIENT | 10-9 8-9 -

1
O
m
X
S
%‘3" A’O

CHEMICALS
¢ | avaiLaBLe
CHLORINE s - 45
(E NaOH 1.5 1 1.0
OR
Ep H902 (100°%%) - ' 0-3
H AVAILABLE 40 2.0
CHLORINE .

 FI6.5 LABORATORY STUDIES ON USAGE OF HYDROGEN PEROXIDE AT ALKALI
‘ EXTRACTION STAGE WITHOUT STABILIZER FOR BAGASSE SODA PULP
(LOW KAPPA NO) | S
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MIXED HARDWOOD KRAFT PULP - UNBLEACHED BRIGHTNESS
23.5°IS0
STAGE | CONSISTENCY |  RETENTION TEMP.%C PH
~ e - TIME MINUTES | INITIAL | FINAL
C 2.5 45 | AMBIENT | 2-25 2410
oR {H 10 _« 120 . 50 ne60 | 8:31
H _ 10 120 40 10+53 8 {12 >
86
CEpH
85-2
CHH 7
85~ 848 %
84 % ér
83 , % v,//
STAGE | CHEMICALS gMIIOGGM 0D PULP
C AVAILABLE CHLORINE | 8.0 ' 8.0
AVAILABLE CHLORINE | 40 —
Ep NOOH * 15 1.5
Hz02 (100%) - 05
H | AVAILABLE CHLORINE| 4:0 3+0

FIG-6 LABORATORY STUDIES ON USAGE OF HYDROGEN PEROXIDE AT ALKAL!
EXTRACTION STAGE WITHOUT STABILIZER FOR MIXED HARD-WOOD
KRAFT PULP :
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BAMBOO KRAFT.  PULP - UNBLEACHED BRIGHTNESS :2041°IS0
UNBLEACHED K.NO : 2541
{. ) ‘ RETENTION ° - pH
STAGE |CONSISTENCY TIME MINUTES | TEMPSC MNTaT T FINAL
C 30 AMBIENT 1092 1-80
OR {E 60 55 167 | 1-30
p | e 106
H 120 40 9.5 7.8
r‘ CkpH
‘ 65-5
65 7/
§ CEH /
I 51.8 /
N 2
50 | - CEpH / /
476 / - /
- 7 . %
w0 n
I 7 / /
35 % // / A '
STAGE - CHEMICALS ‘'GM /1 1I00GM ON CD PULP
AVAILABLE
c CHLORINE 6 ¢
€ NaOH 245 2.5
OR{Ep Ho02 (100°%) | 0+3 0:3
H AVAILABLE | 1-0 2-0
CHLORINE

FlG 7.A- USAGE OF HYDROGEN PEROXIDE AT ALKALI EXTRACTION STAGE
WITH DIFFERENT: LEVELS OF (‘ALC'UN‘ HYPO(‘HLOR(TE AT FINAL

STAGE : :
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BAMBOO KRAFT

UNBLEACHED K.NO-: 251

PULP - UNBLEACHED BRIGHTNESS :2041°150

CONSIST ENCY RETENTION ° pH
STAGE « TEMP. C :
| | *lo TIME MINUTES | =~ IimiaL I FINAL
c 2 30 AMBIENT 1.92 180
orJE g 60 ‘g5 147 130
Ep "1 1046
H 6 120 40 95 7:8
CEpH
i 70.5
0 //
B 67+6 %
L CEpH /
661 /
. cen 7 /
65 647 % /
60 / , /
STAGE. | CHEMICALS GM/ I00GM 0D PULP
c AVAILABLE .
CHLORINE 6 60
R € NaOH 2-5 2.5
Ep Hp07 (100%) 0+2 0.3
H AVAILABLE 2.5 40
CHLORINE
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F1G-7.B—USAGE OF HYDROGEN PEROXIDE AT ALKALI EXTRACTION STAGE WITH
‘DIFFERENT LEVELS OF. CALCIUM HYPOCHLORITE AT FINAL STAGE




BAMBOO HARD WOGD -

"UNBLEACHED KAPPA NO.* 248

KRAFT PULP
. , : _ A —
STAGE | CONSISTENCY RETENTION TEMP °C \
o e TIME MINUTES INITIAL | FINAL
c 2 45 AMBIENT | 2-30 | 2-31
; . , .
OR {E 10 60 60 18 1151
) _ . "2 10+9
H 8 120 40 9-51 7.59
CEpH
91 787
CEH | %
i 755 /
b é é
69 . A é
. STAGE. .. CHEMICALS. . GM/ I00OGM QD PULP
c AVAILABLE CHLORINE | 5.0 5.0
E NaOH 2:0 240
OR :
Ep | H202(100%) - 0.3
H AVAILABLE CHLORINE | 1.5 1.5

EXTRACTION STAGE FOR BAMBOO HARDWOOD PULP

- o -

FIG.8- LABORATORY STUDIES ON USAGE OF MYDROGEN PEROXIDE AT ALKALI
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TABLE—-1

BAGASSE CHEMICAL PULP I) Unbleached brightness 40.7° 150
2) Unbleached K. No. 8.76
Sequence CEH CE H
Parameters C C. H C Ep H
1. Chlorine % O. D. pulp 4.5 — —_ 4.5 —_— —
2. Caustic % ,, " — 1.5 — — 1.0 —
3. H,0, (100%)% . ., — — — —~ 0.3 —
4. Ca-Hypochiorite (A. C) O.D. pulp -— — 4.0 — — 20
5. Consistency % 3 8 8 3 8 8
6. Temperature °C Amb. 50 An;b. Amb. 50 Amb.
7. Retention time (min.) 40 90 120 40 90 120
8 pH : Initial 2.85 11.9 10.9 2.85 11 35 10.8
Final 2.71 11.5 8.9 271 106 8.4
9.  Colour of extraction liciuor (Hazen units) — 3125 — — 1750 —
10. K. No. 3.45 2.0 — 3.45 123 -
11.  Freeness °SR — — 24 — —_ 23
12, Brightness °ISC | 43.7 50.8 83.1 43.7 65.5 85.2
13.  Post Colour Number — —_ 0.32 — — 0.28
14. = Strength Properties: TF —_ - 46.6 — — 49.3
BF — — 23.16 — —_ 23.75
BL - — 2756 — — 2800
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. TABLE NO. 2

BAMBOO-%—M[XED HARDWOOD CHEMICAL
PULP (KAPPA NO. 24.8)

Sequence Blank Peroxide
Parameters’ CEH . CEpH
O.D. Pulp 400 gm 400 gm

I.  Chblorination
% Chlorine 5.0 ' 5.0
II Extraction :
% NaOH 2.0 2.0
] % H,0, (100%) ' - 0.3
III. Hypo (1)
7 Ca-Hypochlorite A.C. 1.5 1.5
% Sulphamic Acid 0.07 0.07
Total Chlorine added 6.5 6.5
Total chlorine consumed6.33 6.27
1. Brightness 9 Elrepho 75.5 78.7
2. Beating time (min) 16 20
3. Initial slowness 18 18
4. Final slowness 29 29
5. G.S.M. 59.82 59.32
6 Burst factor 38.7 38.8
7. Tear factor 71.7 71.5
8. Breaking length 5550 5600
CONCLUSIONS

1. Itis possible to elevate the brightness of fully blea-
ched kraft and soda pulp of Indian tropical special
like bamboo, hardwood (eucalyptus) and agro
residue like bagasse by usage of 0.3 to 0.5% H,O,
(100%;) at alkali extraction stage,

2. It is also possible to reduce the consumption of
caustic at alkali extraction stage and hypochlorite
during subsequent bleaching stages by usage of
hydrogen peroxide at alkali extraction stage.

3. Due to oxidative properties of hydrogen peroxide,
the colour of extraction wash liquor gets reduced
during bleaching.

4. It is also expected that thz strength properties of
fully bleached pulp should show the improvement

IPPTA Vol 2, No 1, March 1990

as the reduction in usage of hypochlorite is possi-
ble during bleaching. This will no doubt also
improve the reversion characteristics of the pulp.
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