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UMMARY

Bamboo Soda cooking experiments were peiformed with varying percentage of sodium hydroxide
and the resulting pulp was refined in a Sprout Waldron Disc Refiner. Bamboo refined pulps of
Kappa No. 45.4 and 71.3 were selected for C/E/H Sequence bleaching and O/C/E/H Sequence

bleaching. .

Bamboo refined pulp (Kappa No. 45.4) was delignified with alkali/oxygen with varying percen-
tage of alkali at low consistency (7%). Kappa No. of the pu!p decreased appreciably with increa-
se in alkali percentage but pulp brightness did not improve appreciably. The pulp evaluation
data shows that Tensile Index and Tear Index decreases with increase in alkali precentage in
oxygen delignfication whereas burst index showed reverse trend.

Alkali/oxygen delignified pulps were bleached under C/E/H sequence. The caustic extracted
effluent has high BOD (72.5%) and COD (55.7%) reduction as compared to C/E/H sequence.
The total chl-rine consumption for 78-80% P, V. pulp brightness decreased with increase in

alkali percentage in alkali/oxygen delignification stage.

Bamboo refined pulp (Kappa No, 45.4) was also bleached under C/E/H sequence. This pulp
has high total chlorine consumption as compared to O/C/E/H sequence. Pulp shrinkage (%) and
viscosity in O/C/E/H sequence bleached bamboo pulp > /C/E[H . bleached pulp and reverse
trend was observed with copoer no, P.C. No, decreased with increase in alkali (%) during oxygen
delignification followed by C/E/H sequence,. (O/C/E/H sequence). Tensile Index of O/C/E/H
sequence bleached bamboo pulps > oxygen delignified pulp and C/E/H bleached pulp. Tear
index of Q/C/E/H sequence < cxygen delignified pulp. 1t was also observed that Tensile index
of alkali oxygen delignified pulp improved followed by C/E/ H sequence bleaching.

Soda-Bamboo refined pulp with higher Kappa No. (71 5) also alkali/cxygen delignlified. There
was no significant improvement in pulp brightness. Alkali-oxygen delignified pulp after chlorina-
tion-and alkali extraction gives effluent which has higher BOD and COD than the effluent of
Bamboo soda pulp having Kappa No. 45.4. The total bleach chemical consumption under
O/C/E/H sequence of higher Kappa No. pulp was higher than the pulp with Kappa number.
The P. C. No.. pulp shrinkage (%) & copper no. of higher kappa no. pulp was higher than
lower Kappa no. pulp under O/C/E/H bleaching sequence

Tensile iedex of O/C/E/H bleached pulp (higher Kappa No, pulp) was higher than its AiKali
oxygen delignified pulp but burst Index of higher Kappa no. pulp was lower then the low Kappa
No. pulp bleached under O/C/E/H sequence. . -

Molecular oxygen is a unique oxidizing
agent. In the normal form of oxygen the electro-
nically stable form two of the electrons are unpa-
ired. Tt has a strong tendency to react With organic
substances and radial chain reactions are initiated.
Several intermediate i. e. peroXides, organic .radl-
cal and hydroxy radicals are formed. These inter-
mediates are non-specific oxidative agents and in

IPPTA, Vol. 20, No. 4, Dec., 1983

uip bleaching it is necessary to control their
formation if severe degradation of the cellulose is

‘to be avoided.

In the middle of 1950’s the Soviet Researc-
hers Nikitin and Akim etal?,® commenced investi-
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gations into the possibilities of using molecular
oxygen together with alkali for the bleaching and
refining of dissolving pulps. Further development
on the oxygen bleaching was started in France at
the beginning of 1960°s. The object was to
improve the process in such a way that it would
be applicable to the - bleaching ef paper pulps-and
the detrimental effect of oxygen-alkali treatment
on the strength would be eliminated. Robert and
associates?,> worked on several inorganic chemicals
for inhibiting the formation of several intermediate
compounds i.e. peroXide, organic radicals and
hydroxy radical which have higher degradation
effect on cellulose. They observed that MgCO,
was the best. ‘

Other researchers 7% also found that Magn-
esium salts addition as carbonhydrate degradation
inhibitors is necessary in maintaining the strength
properties of oxygen pulp. at acceptable levels,
especially for unbleached grades. It was-also poin-
ted out by others 1°,'.,"* that if MgCo; was. mixed
up with pulp prior to NaoH, the viscosity and

strength properties were improved quite ‘substan- -

tially.

Environmental considerations are having a
substantial influence on the development -of  tech-
notogy for existing plants_and new installations
in the pulp and paper industry. At the same time,
raw material and processing - cost are on the
increase. These problems have promoted much
interest in search for novel sulfurfiee pulping pro-
cess which could offer the desired higher pulp
yields and qualities and ‘'which are less poHuting
then the conventional Kraft process'. "Among the
various approaches investigated during the past
two decades, the two stuge oxygen pulping system
seems to offer the most - promising .alternative to
the existing kraft process in terms of yield and
pulp qualities** !5, Most of the recent work®$8, 16-23
consists of soda cook to high yield followed by
defibrization prior to oxygen delignification in
one or several stages. Preliminary work on oxygen
bleaching has been carried out at Forest Research
Institute on soda pulps from Eucalyptus Hybrid
and Kinetics of oxygen-alkali delignification of
high yield pulps®. In the present study the effect
of oxygen bleaching on high Kappa no. soda cook
and low kappa no. soda cook -has been carried out

and compared with conventional bleaching
sequence.
EXPERIMENTAL :

Caustic cooking of Bamboo chips (—22+10
mm size) wes carrizd out ‘using 15.0%, 16.0%,
17.0%, 19.0% anc 21.0% alkali and bath ratio 1:4.
Cooking conditions and results are recorded in

12

Table-1. The resulting pulps were passed through
sprout waldr.n disc refiner at a clearance of 254
microns using refiner plate D2A-501. The refined

puips were analysed for Kappa number and
yield (%).

~ Bamboo pulp of cook no. 5 (Table-1, Kappa

.No. 45.4) was bleached with oxygen at 7% consis-

tency, using 2%. 3%, 47 and 5%, alkali respecti-
vely MgCo; (0.59%) was added as inhibitor to check
degradation of cellulose. Oxygen was injected at
120°C (9.0 Kg/ cm? pressure) for 90 mts. through
a non-return valve connected with the side flange
of the digester. Shrinkage of pulp (%), Kappa No.
and brightness of the pulps are given in Table-2.
These oxygen pulps (Expts. No. 2-5) were beaten
at 25, 35, 45 and 55'SR "freeness in a laboratory
vailey beater. Standard sheets were made as per

‘Tappi standards. Physical strength properties of

oxygen bleached pulps
figures10-12

are represented in

Oxysgen delignified pulps of (expts. No. 2-5)
were further bleached under - C/E/H  sequence.
The alkali stage effluents were analysed for BOD5S
and COD. The bleached pulps were analysed for
copper. no. viscosity, P.C. no. and brightness.

-Bleaching conditions and results are recorded in
" Table-3. ‘ :

Unbleached bamboo pulp (Cook no. 5) was
also bleached under C/E/H sequence for compari-
son with- O/C/E/H sequence bleached pulps:
Bleached bamboo pulps were also beaten in labo-
ratory valley beater at 25, 35, 45 and 55°SR free-
ness. Physical strength properties of oxygen
bleached pulps, O/C/E/H sequence bleached pulps
and C/E/H sequence bleached pulp are represented

‘in figures 13-15. .

Bamboo pulp of expt. No. 2 having higher
Kappa No. (Table-1,, Kappa No. 71.5) was also
bleached with oxygen (Oxygen pressure 9.0 Kg/
cm?®) using 7%, alkali, pulp “consistency (7%) and
reaction temperature 120°C. Oxygen was injected
for a period of 90 minutcs. Magnesium carbonate-
(0.5%) was added to avoid pulp loss. Shrinkage of
pulp (%) Kappa No. and brightness of the pulp
are recorded in Table-4. Oxygen bleached pulp
was further bleached under C/E/H sequence using
9% chlorine in the first stage and 49, hypochlorite
in the third stage bleaching BOD, COD and pH
of alkali extracted effluent was also analysed
(Table-5). The number of double folds of alkali/
oxygen delignified pulp, O/C/E/H bleached pulps
of lower & higher - Kappa No. are recorded in
Table-6 along with doyble folds, of C/E/H blea-
ched pulp of lower Kappa number. Bleached pulp
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TABLE —1 CAUSTIC COOKING OF BAMBOO CHIPS

S No. Particulars Expt. No. 1 Expt No.2 Expt. No.3 Expt. No. 4  Expt. No. 5
Bamboo Bamboo Bamboo Bamboo Bamboo
(100%) (1009) (100%) (100%) (100%)
1.  Weight of chips taken ’
in kgm (O.D. basis) 2.5 2.5 2.5 2.5 2.5

2. Caustic applied (%) 15.0 16.0 17 19 21

3. Bath ratio 1:4.0 1:4.0 1:4.0 1:4.0 1:4.0

4. - Cooking cycle ‘ : ‘

‘ i) Upto 135°C (mts) 60 60 60 - 60 60
ii) At 135°C (ints) 60 60 . 30 30 30
iii) From 135-165°C (mts) 60 60 60 60 60
iv) At 162°C (mts) 90 90 120 120 - 120
v) Total cooking time (mts) 270 270 270 270 2170
5. Yield (55)** 55.92 55.44 52.21 48.88 47.78
Kappa No. 76.20 71.5 62.1 58.4 45.4
B'ack liquor characteristics. ‘
i) °TW at 60°C 9.0 10.5 12.5 13.5 - 16.5
i) R.A.A. as Na,O(g/L) 10.5 11.0 12.52 15.5 17.05
iii) Inorganic (%) 25.55 26.08 2565 . 27.73 28.73
iv) Organic (%) 74.45 73.92 74.35 - 7227 71.17
v) Total solid (%) 13.28 13.51 - 15.79 20.78 21.37
** Bamboo pulp from cook No. | to 5 were passed through sprout waldron disc refiner at
clearance of 254 microns.
TABLE—2 OXYGEN BLEACHING OF CAUSTiC COOKED PULP
(KAPPA No. 45.4) — (TABLE 1 Expt. 5)

S. No. Particulars Expt. No.2  Expt. No.3  Expt. No.4  IXpt. No. 5
1. = Pulp taken in gms (O.D. basis) 800.0 8000 800.0 800.0
2.  Consistency of pulp (%) 7.0 7.0 7.0 7.0
3.  Caustic applied (%) 2.0 3.0 . 40 5.0 .
4.  Magnesium carbonate added (%) 0.5 0.5 0.5 0.5
5. Oxygen injected at 120°C (kg/cm®) 9.0 9.0 9.0 9.0
6. Oxygen passed (mts) 90 90 90 90
7. Kappa no. of pulp 28.3 26.3 23.6 20.1
8.  Brightness of pulp (%) P.V. 25.0 26.0 . 285 29.5
9. R.AA:.(g/L) 1.50 1.55 2.32 3.5

10.  Shrinkage of pulp (%) 1.05 153 2.75 3.87
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TABLE—3. BLEACHING OF BAMBOO OXYGEN PULP UNDER C,E/H SEQUENCE

S.No. Particulars - Bambao Pulp Oxygen treated Bamboo Pulp
(under Table 1
Expt. 5) :
Expt. No.1 - Expt.2 - Expt. 3 Expt. 4 Bxpt. 5

1. Chlorination Stage
i) Chlorine added %

(on O D. pulp) 9.0 6.5 6.0 5.5 45
ii) Chlorine consumed (%) 9.0 624 5.21 4.89° 41T
iii) Eod pH ‘ 1.8 2.0 2.0 20 . 1.8

2. Alkali-Extraction Stage ‘ :
i) Alkali-added (%) . 2.5 o 2.5 25 25 ¢ . 2.5

ii) BODS5 (mg/L) 440 _ 260 220 160 120
iii}- COD (mg/L)" 1900 1416 1058 940 841
iv) End pH 10.8 10.5 11.2 1.3 11.6

3. Hypochlorite Stage

i) Hypochlorite added (%) as - - o : v |
available chlorine 6.5 4.0 - 3.0¢ 3.0 2.5

'ii) “Hypochlorite consumed (9;) 6.00 2.43 241 2.08 1.35
iii) Pulp brightness (%) P.V. 770 78.0 ~71.5 . 80.0 71.0
iv) End pH 7.7 7.9 7.7 : 7.8 : 7.6
v) Pulp loss (%) 11.25 10.5 10.1 9.5 9.05
vi) P.C. Na. P 8.29 5.47 358 1.87 1.56
vii) Viscosity of pulp (0.5% cps) : o

CED : 5.63 6.53 6.91 635 7.29
viii) Copper No. 17200 1.336 1.272 1.372 1.245

4, Final Results

i)  Total chlorine added (%) 15.50 10.50 . 9.00 8.50 7.00
ii) Total chlorine consumed (%) 15.00 8.67 9.63 6.97 5.52
iii) Total pulp shrinkage %) ' ‘ )

oxygen-+CEH sequence 1125 11.55 11.63 12.25 12.92

Constant conditions :

Bleaching stage C ‘ E H
Consistency of pulp (%) 3 5 5
Time (mts) 60 60 120
Temperature °C 2741 5041 40+1
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Table—4."OXYGEN BIL.EACHING OF BAMBOO
PULP OF HIGH KAPPA NO.
(KAPPA No. 71.5)

S No. Particulars - Bamboo pulp
cook No.2
1. Pulp taken in gms 10€0.0
2. Consistency of Pulp (%) 7.0
3. Magnesium carbonate added (%) 05
4. - Alkali added (%) 7.0
5. Gxygen injected at 120°C
(Oxygen Pressure 9Kg/cm?) 9.0

6. Oxygen injected (mts) 90

7. Brightness of pulp (%) PV 250
8. Initial pulp brightness (%) 23.0
9. R.A.A. of wash liquor (g/L) 3.1
10. Shrinkage of pulp 4.35
I1. Kappa No. 37.82
TABLE—2 BLEACHING OF BAMBOO OXY -

GEN PULP (KAPPA No 37.82)
UNDER C/E/H SEQUENCE

SL. Particulars - Cook No. 2
No. ‘
1.  Chlorination Stage
i) - Chlorine applied (%) 9.0
ii) Chlorine consumed (%) 883
iti) End pH 1.8
2 Alkali Extraction Stage
i) Alkali added (%) 2.5
ii) BOD 5 (mg/L) 280
iii) COD (mg/L) 1428
iv) End pH 10.4
3. Hypochlorite Stagn
i)  Hypochlorite added (%) 4.0
ii) Hypochlorite consumed (%) 2.93
iii) Pulp brightness (%) P.V. 76.0
iv) End pH 8.3
v) Pulp loss (%) 10.3
vi) P.C. No. 3.86
vii) Viscosity of pulp {0.5% CED)cps 626
viii) Copper No. . 1.245
4.  Final results
i)  Total chlorine (9;) added 13.0
ii) Total chlorine consumed (%) 11.76
iii) Total pulp loss (%)
oxygen+ C/E/H stage

14.38

was analysed for -copper number, viscosity, P.C,
No. and brightness. - Oxygen bleached pulp and
O/C/E/H bleached pulps were evaluated for physi-
cal strength properties. Physical strength properties
of oxygen pulp and O/C/E/H pulps are represented
in figs. 16-18. '

DISCUSSIONS

Soda cooking experiments of bamboo chips
Wwith varving percentage of alkali were carried out
and the effect of alkali addition on pulp yield is
depicted in fig. 1. It varied from 56% to 47% with
alkali ranging from 15 to 219} as NaOH. The effect
of alkali addition on Kappa No. of pulp (Fig. 2)
show that Kappa no. decreases with increase in
alkali percentage. Black liquor analysis of these
cooking experiments. (TABLE-1) reveals that °TW,
R.A.A. & total solids increased as expected with
increase of cooking chemical.

Two competing reactions delignification and,
carbohydrate degradation occur simultaneosly
during oxygen bleaching®. Degradation of wood
polysaccharide occurs due to oxidative hydrolysis
which depends on both temperature and alkali
concentration®-2*. Bamboo refined pulp (Kappa
No. 45.4) was delignified with alkali/oxygen using
2.0%, 3.0%, 4.0% and 5.0% alkali to find out
optimum alkali dose (Table-2). The effect of alkali:
addition in oxygen delignification on Kappa No.
of pulp and brightness is shown in Fig. 3. Kappa
No. of the pulp reduced sharply with 2% alkali
and then steadily upto 5% alkali. The brightness

L o
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9 49
X
47
s ” 9 2!
ALKALI ADDED(Y.)
FiG-1- EFFECT OF ALKALJABDITION ON YIELD[L)
OF BAMBOO PULP IN CAUSTIC COOKING.
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of the pulp improved moderately which is caused

by delignification and not by lignin bleaching?®.
The effect of alkali/oxygen delignification on pulp
shrinkage (%) is represented in Fig. 4.

Alkali/ox?'gen delignified pulps were evalua-
ted for physical strength properties. The effect of
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beating these pulps at different freeness on tensile
index depicted in Fig. 10, shows that tensile index
decreased with increase in alkali percentage. Burst
index of these pulps increased with increase in
alkali percentage (Fig. 11). Tear index was much
affected in alkali/oxygen delignification as depicted
in Fig. 12. Lower tear index is being a property
which is adversely affected by oxygen bleaching
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treatments?,
nified pulps
addition.

Double folds of alkali/oxygen delig-
increased with increase in alkali

Oxygen stage bleaching is the only solution
when the aim is for complete removal of colour,
lowering of BOD and toxic elements in effluent
from fully bleached pulps. Application of chlorine
chemicals® results in higher brightnzss pulps.
Therefore alkali/oxygen delignified pulps were
bleached with different chlorine and hypochlorite
dosages in First and Third stage respectively.
After alkali extraction the caustic extracted efflu-
ents of these pulps were analysed for BOD 5 and
COD as per standard methods®?, The effect of
chlorine addition on COD and BOD 5 of caustic
extracted effluent is represented in Fig. 5 & 6
respectively. Blank experiment for bleaching the
soda bamboo pulp under C/E/H sequence was also
carried out. COD and BOD 5 of caustic extracted
efluert of blank experiment are depicted by dotted
lines in fig. 5 & 6 respectively. COD reduction in
O/C/E/H sequence (Expt. No. 2-5) was 25.5%,
44.3%, 50.5%,, and 55.77; respectively, whereas
BOD 5 reduction was 31.9%, 50.0%, 63.6% and

72.7%, respectively as compad to C/E/H sequence. -

The total chlorine consumption in Blank experi-
ment under C/E/H sequence was higher as compa-
red to O/C/E/H sequence -bleached pulps
(Table-3).

- The effect of wotal chlorine addition on
viscosity & copper no. of O/C/E/H sequence blea-
ched pulp projected in Fig. 7 & 8 (Dotted lines of
these figures indicated viscosity & copper no. of
C/E/H sequence bleached pulp) show that viscosity
of O/C/E/H pulps was higher than C/€/H pulp
and reve:se trend was observed with copper no.
& P.C. No. Oxygen bleached pulps have better
brightness stability than conventional bleached
pulp®. The total pulp shrinkage in O/C/E/H
sequence was higher than C/E/H sequence.

This shown that the pulp degrade to a lesser
degree when oxygen stage of bleaching is applied.

The effect of C/E/H and O/C/E/H sequenc
bleached pulps at different freeness against, tensile
index depicted in Fig. 13 shows that tensile index
of  O/C/E/H sequence bleached pulps increased
with decrease in . total chlorine consumption.
Tensile index of O/C/E/H bleached pulps was
higher than oxygen delignified pulps. Effect of
beating of O/C/E/H tleached pulps on burst index
at different freeness represented in Fig. 14 shows
that burst index increased with decrease in total
chlorine consumption. Beating of O/C/E/H and

C/E/H sequence bleached pulps at different freeness
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X- O/EM SEQUENCE BAEACHLO BAMBOO PULP (EXPT-4)
_O/C/EM STQUENCE BLEACHED BAMBOO PULP (EXPT-S)
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against tear index as shown in Fig. 15 indicates gnified and C/E/H bleached puip of lower Kappa

that tear index of O/C/E/H bleached pulps is
- lower than C/E/H and alkali/oxygen delignified

pulps. o

Soda-Bamboo pulp having higher Kappa
No. 71.5 was also delignified with Alkali/oxygen
which reduced Kappa No. 37.8 and pulp shrinkage
was 4.35%,. Resultes & conditions are recorded in
Table-4. This pulp was bleached under C/E/:
sequence. The “alkali extracted effluent has high
BOD; and COD (Table-5) as compared to lowes
Kappa No. bleached pulps effluent under same
bleaching sequence. The total chlorine consum-
ption and shrinkage (J;) for higher Kappa no.
bleached pulp under O/C/E/H sequence was higher
than lower Kappa no. pulp under same bleaching
sequence. The bleaching conditions and results for
higher Kappa no. pulp under O/C/E/H sequence
are recorded in Table-5.

The effect of beating alkali/oxygen delignified
pulp and O/C/E/H sequence bleached pulp of
higher Kappa no. at different freeness against
Tensile index projected in Fig. 16 shows that
O/C/E/H bleached pulp has tensile index > -alkali
oxygen delignified pulp < C/E/H and O/C/E/H
bleached pulp of lower Kappa No. The effect of
beating of Alkali/oxygen delignified and O/C/E/H
pulp on burst index depicted in figure 17 indicates
that burst index of higher Kapap No. oXygen
delignified pulp. was nearly equal to oxygen deli-

O- OXYEEN BLEACHED PuLP (COON-NO2).

20| 2" ofcliiy BLEACHED PP EOOK-MO-B)

3
S

INDEX N. ™3
[ a o
» £ § 8

3
&

$

569

TENSILE

SUO—Ann s !
35 A5 55
SLOWNESS SR
FIS-16€6 TENSILE INDEX V/S SLOWNESS OF
OXYGEN/ALKALI BLEACHED AND OJCJE[H

SEQUENCE BLEACHED 8AMBO0O PULPS

25

No. whereas it was > O/C/E/H bleached pulp of
lower Kappp no. Tear index of alkali/oxygen
delignified pulp -of higher Kappa nc. beaten at
different fre:ness and represented in Fig. 18 shows
that this pulp has tear index alkali/oxygen deligni-

O~ OXYGEN BLEACHED  PUP (COOK- NOy )
A - O/C/E/H BLEACHED PULP (COOK-NO, )

b
v

BURST INDEX KPa m‘/,,
[7%]
0

35
SLOWNESS ‘SR
FIG.17- BURST INDEX WS SLOWNESS OF OXYGEN/

ALKALI BLEACHED AND O/CJ/E /H SEQUENCE
BLEACHED BAMBOO PULPS

45 55

O- OXYGEN BLEACHED PULP (COOk NO 2)
A - O/CIE/HN BLEARCHED PULP (COOK-NO2)

78

W a
Y ®

»
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-

TEAR INOEX ™MMv ™M /3

25 35 75 55

SLOWNESS °3R .
FIG-18-TEAR INDEX V/S SLOWNESS OF OXYGEN
ALKALI BLEACHED AND O/CIE/H SEQUENCE
BLEACHED BAMBOO PULPS
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. TABLE—-6 NUMBER OF DOUBLE FOLDS OF ALKALI/OXYGEN, C/E/H AND
O/C/E H SEQUENCE BLEACHED PULPS BEATEN AT DIFFERENT

FREENESS °SR. :

S. No Bleaching Fxpt. & Double fold of Pulps beaten at freeness °SR
' Sequence followed 25 35 45 55
1. Alkali/Oxygen Bamboo Pulps
- . (Cook No 5, Table-2)
1) Experiment No. 2 (2% alkali used) 9% . 145 150 175
ii) - Expcriment No. 3 (3% alkali used) 250 270 300 320
iii) Bxperiment No. 4 (4% a'kali used) 325 390 450 485
iv) Experiment No. 5 (5% alkali used) 280 330 340 360
2. Alkali/Oxygen Bamboo Pulp ‘
(Cook No. 2, Table-4)
i) Experiment No. 1 (7% alkali used) 185 240 250 295
3. C/E H Sequence Bleached I'ulp
(Cook Na. 5, Table-2)
i) Experiment No. | 140 160 175 225
4. O C E/H Sequence Bleached Pulp
. . (Cook No. 5 Table-3) - _
1)  Experiment No 2- . 165 135 140 145
ii) Experiment No. 3 110 155 160 165
iii) Experiment No. 4 100 142 165 - 180
. iv) Experiment No. 5 55 85 90 105
5. O/C/E/H Sequence Bleached Pulp T '
(Cook Ne. 2, Table-5)
i)  Experiment No. |- 100 135 165 170

guified pulp of lower Kappa and > C/E/H bleached
pulp of lower Kappa No. The O/C/E/H bleached
pulp of higher Kappa no. has number of double
folds nearly equal to O/C/E/H bleached . pulps and
< C/E/H bleached pulp of lower Kappa No.

 (Table-6). Beating time of alkali/oxygen deligni-
fied pulp of higher Kappa no. alkali oxygen deli-
gnified pulps and C/E/H bleached pulp of lower
Kappa No. The O/C/E/H bleach:d pulp of higher
Kappa No. takes lesser time in beating than C/E/H
and alkali/oxygen delignified pulps of lower
Kappa No. A

CONCLUSION :

The lower Kappa No. Bamboo refined pulp
bleached under O/C/E/H sequence give pulp of
high brightness, lower P. C. No. and good physi-
cal strength properties. The BODs; and COD of
the alkali extracted effluent were reduced in with
increase in alkali addition (%) in alkali/oxygen

IPFTA Vul. 20. No. 4, Dec., 1983

stage followed by CiE/H sequence. The O/C/E/H
bleached pulps takes lesser time in beating than
C/E/H bleached pnlp. The higher Kappa No.
Bamboo refined pulp bleached under O/C/E/H
sequence give pulp of high pulp brightness and
satisfactory physical strength properties but the
BOD, COD of alkali extracted effluent were higher
as compared to lower Kappa No. bieached pulp
effluent of O/C/E/t{ sequence. The physical strength
properties of the bleached pulp under O/C/E/H
sequence were inferior to lower Kappa No.
bleached pulp. Pulp shrinkage in higher Kappa
no. bleaching under O/C/E/H sequence was also
high.

ACKNOWLEDGEMENT

The authors wish to express thg:ir gra'gitude
to ShriI. M. Bhandari, Executive Vice-President,

- Orient Paper Mills’ Amlai for his kind permission

to publish these findings.

21




REFERENCES

1. Singh, R. P., “A Project of Pulp Bleaching
Committee Pulp Manufacture’, The Bleach-
ing of Pulp, Illrd Edn, 1979.

2. Nikitin, V. M. anl Akim, G. L., Trudy
Leningr. Lesotekhm. Akad, 75, 144-145 (1956),
80, II, 77-90 (1958), 85, 3-11 (1960)

3. Nikitin, V. M. and Akim. G. L., Bumazhuaya
Promsy,hlennost 35, 5 (1960)

4, Rebert, A, Rerolle P, Viallet, A. and Martin-
Borret, C. Revue A.T.I.P., 18, 4, 151-176 (1964)

5. Rebert, A. Viallet; A. Rerolle, P, and Andr-
eolity, J.P., Revue 4. T. L P., 20, 5, 207-217
(1966); Paper Trade Jouraal 152 No. 321, 49
(Aug. 5 1968)

6. Chang. H-m, and Kleppe, P. J., Tappi 56 (1),
97 (1973) ,

7. Chang, H-m, Mcken, W. T., Gratze, J. S. and
Link, C. K. Tarpt 56 (9); 116 (1973)

8. Carles, J. E., Angelier R, Muratore, E and
Mongzie. P, Rev A.T'.LP, 27 (2); 147 (1973)

9. Rebert, A and Viallet A. A. T. 1. P. Bull 25,
238 (1971) .

10. Rebert, A, Viallet Calvert A, D. W., and
Smith, L, U. S. Patent No. 3, 657, 665 (April
18, 1972);U. S. Patent No. 3. 725, 194 (April 3,
1973)

11. Rebert, A, Traynard, P. Martin-Borrit, O,
U. S. Patent 3, 34, 533 (May 21, 1968);
French patent 1; 387, 853 (Dec 21, 1964) can
Pat. 743, 347 (Oct. 4, 1966)

12. Hou-min chang, Gratze, J. S. and Mckean,
W. T. Tappi 57 (5); 123 (1974) -

13. Cox, L. A. and Worster, H. E. Tappi 54 (11);
1890 (1970)

14. Carles, J. E., Chouduns, C. De and Monzie
P, Rev A.T.I.P. 27 (2); 139 (1973)

15. Paleaius, T.and Hiisvirta, L., Pulp. Paper.
Mag. Can 71 (21); 63 (1970) '

16. Worster, H. E., Pudek, M. F., Harrison, R. E.,
Pulp. Paper, Mag. Can 72 (12); 69 (1971)

22

17.

18.

19.
20.

21.

22.

23.

24,
25.

26.

27.
28.

- 29.
30.

31.

32.

Forth, R. A. “Study of oxygen-alkalire,
pulping’”, M. Sc. Thesis, Syracuse, N. Y.
Syracuse. University, 1971.

Marton, R. Ledpols, B. Kartovaara, I and
Koeppicus, R Paper presented at fourth Can-

adian wood chemistry symposium, Qubec,
Canada July 4, 1974

Kleppe, P.H., Chang, H-m and Eckert, R.C,,
Putp Paper Mag. Can 73 (12) T400 (1972).

Chang, H-m, Gratzl. J.S., and Mckean, W.T.,
Paper presented at the 166th Annual meeting
of American Chemical Society, Aug. 1973.

Hata, K. and Sogo, M.J., Japan, Tappi 26 (9);
21 (1972).

Hata, K. and Sogo, M. 1., Japan, Tappi 27 (5),
24 (1973).

Sharma, Y. K., Pant. R. and Madan R. N.,
“Oxygen Bleaching of Soda Pulps”, through
private communication.

Sharma, Y. K., Madan and Singh, S.V., Indian
Pulp & Paper Oct. - Nov. 1974. .

Olm. L. & Teder, A., Tappi 62,
(1979).

Brook, R. D., and Thompson, N. S., Tappi 49
(8) 362 (1966).

(12); 43

Lendberg, B., Svensk Paperstid 60, 79 (1957).

Gustavsson, R. and Swan, B., ‘““Evaluation
of Degradation of Cellulose and Delignifica-
tion during Oxygen Bleaching’, Paper pre-
sented at the Tappi non sulphur pulping
symposium, Madison, Wisconsin, Oct. 16-18,
1974.

FTYPSRRIY, RIS e
Chang, H-m, Mckean, W. T., and Scay, S.,
Tappi 56 (2), 105 (1972).

Lonnberg, B., Palenius, L., - and Ranua, M.,
Tappi 59 (11); 102 (1976). : :

“Standard Methods for Examination of water
& waste water’” p. 415, 421, 12th Edn. 1965,
American Public Health Association Inc,
Broadway, N. Y., 10019.

Croon, I and Andrews, D. H., Tappi, 55 (14;
1893 (1971).

IPFTA Vol, 20, No. 4, Dec., 1983




	Page 1
	Titles
	Atkali/oxygen delignification and bleaching of 
	DWIVEDI, R. P., BHARGAVA, G. G., KAUL, s. s. & 


	Page 2
	Titles
	• 
	• 


	Page 3
	Tables
	Table 1
	Table 2


	Page 4
	Tables
	Table 1


	Page 5
	Titles
	• 
	• 

	Images
	Image 1
	Image 2
	Image 3


	Page 6
	Titles
	" 
	s 
	- 
	~ 
	~ 
	It 
	'" 
	~ 
	~ 
	" 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6
	Image 7
	Image 8


	Page 7
	Titles
	/ 
	IPPTA Vol. 20, No, 4, Dec., 1983 
	, 
	\ 
	\ 
	\ 
	\ 
	, 
	, 
	\ 
	, 
	17 

	Images
	Image 1
	Image 2
	Image 3

	Tables
	Table 1


	Page 8
	Titles
	7·0 ",0 15·0 '9·0 
	8·S 
	,·s 
	1 
	J 
	2·8 L-"I'V\N~r-2'--5---3-5---4-5---S-t;--I 
	18 
	IPPTA Vol. 20, No.4, oee.. 1983 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6

	Tables
	Table 1
	Table 2


	Page 9
	Titles
	44 
	• _ "/Inf 
	25 35 "S 55 
	." .• " ..• ." .r. "" ALKAU OXVGoIH .1'AAIl) 
	25 35 .4S 'It5 
	2S 
	\PPTA Vol: 20, No, 4, Dec, 1983 
	19 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5

	Tables
	Table 1
	Table 2


	Page 10
	Titles
	•• 
	~ 
	~ 
	~ 
	~ 
	,. 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6

	Tables
	Table 1
	Table 2


	Page 11
	Tables
	Table 1


	Page 12
	Titles
	REFERENCES 
	• 



