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• INTRODUCTION-

In order to obtain a 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,
therefore. 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
possible',

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

II

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 rproducing the same' end pro-
duct and with the same operating cost, the one which
yielding less chlorine containing effluent is likely to be
preferrcd-. One has to see this from availability of
suitable hypochlorite 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 literature2_6

Laboratory bleaching work on usage of hydro-
gen peroxide has been reported recently with respect
to Indian fibrous raw material in Indian contexts-?

During the chlorination of pulp, chloroIignins 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
is to 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 permanganate 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 prvblem 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 peroxioe at extraction stages, the brightness
level can be adjusted.

*National Peroxide Limited, Research Centre, N R.C. Road,
P,O. Mahone, Kalyan 421 102 (India).
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In short, this chemical pulp bleaching consists of were made to reduce caustic soda. In case of mixed
two basic steps. The first step is delignification which hardwood pulp (FIG. 4) efforts were also made to
is realised in the first two stages. The seeond step is reduce chlorine dioxide. The results show that in all
brightening of delignified pulp. ~,ny different chemi-. t~ese cases brightness of final bleached pulp is on
cal reactions are utilised for9ft1l~c8dta'" ShlllOllq fftIJOO~htoyf{t.t.rofJfll
bleaching operations. The behaviourtl>.l ..I~fd1'f~n . ~ iA1fivl-.A'~UI,cOWn~¥.;cti9P lli.ouih.. ~ii
peroxide in kraft pulp bleaching is iIIusttlMJti\ F'~-l Un"fg~DYe~erItMe, reHlIts~t1t~c."e\-tMItf~9.lfx
The formation of molecular oxygen formed by catalysis .. - nlua ~hn~ J\u
of hydrogen peroxide mav contribute to delignification FIG. 3 IS a typical case "MCII clP.M,..~o ,.
of kraft or Soda pulp'. . effect of !ly~{yg~~le.'1pe,id(~I.J e~twc~ioJ?j<i{~tWI ~ r~

H20\! (100%) on U.D. pUlp, the onglltness-level dr
alkali extracted pulp Was elevated by 7.60 ISO even-

·after reduction in caustic level, Thus pulp is made
. __VUIT'1 ,u\.;>. I 01

easy for subsequent bleaching, . - ~

EXPERIMENTAL
flo;'ohizntmiRmearok, '~n~(j1iu1ring, lit4tf6.~!lto six
;Ye.tBtcx1tiJisiwe i'Iabt:i~ r:Wldrk.Jl~i bqe••!~i~d.;WJ~
-tm11YJ.ciacImg:nfrbaftlMlctAsoda p~lP;l,'Ebt C<Ml1.l~8!I

jb~hirig \\-s~llenm; ;filoe'Q{:lEHl,:J;CRH," f ()£I!l~ ~I\~

CEH'1])cwcremodidied, ieffGCttt~ to.-.ClipuHlii ~J3p'; Hth
and CE HD.

;:'1 -,.:p, .;i;

'd. fhe, ~blp'·.~iullpl~~Wbte'-;d\tori~ated'·in th~ labo-
,'ratory an(r\Jash:ed;t~6ri:sUglit~:; These chlorinated sam-
.ples'were): futhi'~fl,! dfi~ided ~ into two parts one for
nqr~l;ll EIt, lSI-rH, HH or EHD bleaching sequences
'!'tld ot1i~r for EpH, EpHH or EpHD bleaching squen-
'ces. During initial laboratory work, at alkali extrac-
tion stage (FIG. 2-4) sodium silicate or proprietory
organic s'abilizer (ALCOBLEACH-HP, a product of
S. M. Dye-Chern, Bombay) was used as stabilizer
along with hydrogen peroxide. However, with our
further experiences, we have discarded its use (FIG.508)
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.02 (100%) on 0.0. 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-IC. 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 experiments (FIG. 2,3 and 4) efforts
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1 v,~',.u§4~!;Q{ .o.~%iH20. (100~~)on" O,p'1(lpulp,;
;l~fj3ht~~f i Elf alkali extracted bag.a$s~(,pulp .W:MdO'
.vazed by 14.7 °ISO (FIG. 5). This was achieved even
after using 33% less caustic ,sQ<Ja.;lt was ,furth~
observed that 2°ISO higher brightness for-final bleached
pulp was achieved evenrafter reducing hypochlorite
dosages to 50%. The properties of the pulp, were also
comparable (TABLE NO.1) with that of control Cliff
bleaching sequence. The colour of extraction wash
liquor is also reduced by 40%.

FIG. 6 shows that it is pos~ible to modify GHR
bleaching 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% HP2 (100%) on 0.0. pulp. The final bright-
ness of CEpH bleached pulp is higher than that of
CRH bleached pulp.

FIG. 7A and 7B show the usage of hydrogen 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,

Nowadays 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 PIG 8.
and TABLE-2. In this case by usage of 0.3 % H~02

. (100%) on O.D. pulp, a final brightness of bamboo
mixed hardwood kraft pulp was elevated by 3.0 °lSO
without sacrificing the strength properties.
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(J¥lI~si.uin~t!JIidqJ P,liildslbnSffl j~ Barn~ and
Hardwood : Suspend.ec!ili:Sqli!i81bl~'H60•..iBOD

fl5v~~~:t~·PR;lG~Q,i~9g1fi !')11IlCn nO;!ldloq 'lit.

(~1°~~lMillS::'!;! 'SMpetltle8 stSlttfS1~I0(}, BOD)
bnn~otlcn()D1~I:J40;n'Yjl] .gniddlrm 'Cl1lrrH .nr.i:

(3) ·slli~h~P~~~:MI1ri,i.!bi~d~~gda~;fculi~~~i·i~~id~ci~J~-')
Suspended soll~ ~llOO:~V~ODi M:k)~7:O/ieOJI)I

'4{)()..IOOO. ') HOilu:iorl iJ;'(1';f;;W r :» ';r'T

(4) Small PaperMil~, ~i~~~d~{;{f~k~tepkpW<V'jSii~-!
pended solids 50-90~)~')¢ri,gq~;40~:C{YD~~:(~O~~~f~·u

- { 'IL ,.TAt": t',J rd,i';','lC •..iJ; l:,i~

1 Pollution-due to smaff1upaptWlmittsLfia~edi6if.laSfi:.'
culturalresidue is' morest)rfbri~ as:r~Jvety'or'cJ:ieirli6als'i
for these Mills is still a bigJiprbtiiem: dffit1ltWoSlt oftbe;
Mills are not having a recovery" systetrt'.L:qNbhnaUY··ac

30 TPD small paper mill, based'ori:~i2i:itfual ~i;jfdiie;'
will have a BOD load equiv~ient;';;t6tOO rPf:F:'af~e'
integrated mill, as-the integrated nl.1I1s-a'te'1t1tV'iingiclletbJ..:i
cal recovery system. ,',;rn')~,,'p '.

~>,>i-,.'j.i·';{l L'j)Jj(j<.;[;j •

•

Increased use of paper, paper ,b&cim'~n\i"/neWsprint
bas resulted in increased waste paper generatibh'from'

. various sources. Recovery of waste .p~~r:an!i waste
paper products is hardly 20-25% in' iUL~~~:dt~yJ~s,.
compared to 40-50% in advanced co,up,tJ."ilis.•; ..J'biS:
necessiates urgent need to have better :)ayp;:,,~.tUcie.Qt.:
utilisation of waste paper, which will heJp:...W,$Ql~,i9S
many inherent problems arising from w<JjS.t,F.:iB~p.ef
contamination.

,.~ :. r; , , !, :

Various environmental protection measures ~nclude"
. -; ,': J • ~~.' 1,:' .,!

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 washing,
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 200-350m8 of
fresh water is consumed per ton of paper produced,
resulting in about 200-250ms effluent per ton of paper.
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,The modern trend in paper !\1l4R~lp -1JP4\l"tri.¢s.1s t~
wards "Zero Effluent Discharge" Compared to this,
e1fttJe.,t .~disohrge i in.'our cdWitr, (Itin lpaptitJ f1iGustry
iSra-bIl9rmaUy.high'••..This: not lo.nIY:cjpoll'tndJtmr rrwaletl
resd1i~ 'to a high degree lirt' .also. bffeotsj;the ;eeo1iO\m~
of thepa:per,mills.alnd PQsetllar:pr~.(fbrlheJtreatmtHit'
o£theJlarge/quantitiesofemU~jl:l"f '; id;d . -.'j! l";t!'j

:' .~,--! P~'J:,'t." ]'r'j{r, If.:11!

,As,.wost 9f9,urw~ter r~~puw,~~,)~r~nF~~r i~iJp~
fQpn of'. .l'iyer~ or s~re~ms~.>t~~~;g~~rl R9,H¥.Wt)by,,-,AAG9l
disch~r~eD?aking .~tullfit f9r,;~~~~9u9pn~l:U;9pF9Pf:,I::';

f' rntHedefeIJpedCout1trres~lfdfi'th~"WoH~"'J~c:ii ~s'
US;\'1 the water ':pOllution fate ;trolli~pmp 'itW" Pa'pet .'
Miil~.is df ..theorder: .0(7' N1ihiun1

, Ga~8rt~'1~r"4ay~1
wh.ere as . the. 'satric' .in. Ihahi" t~.ap~tolclm\ih~Iy'\' ~~;
Mil1ionGaIl<>ns)per day,~wh~n"ouF tbHit pAp'~fJ'~r~::
d-uctioh 'iIi; th~yeat l~g isorify,t.:g, flMiWf~ii')1rl5i1s'as'
~kairist6(J'Mmi8nT6ns ofpapet'~ta(hidtiohin!~SA:' I» ';' ..' .11t.? ri;J;{ 'r: 1 rn:: u~·)!

A good -waterijlaJ;lag.e~n..t ~.,i~'¥~t~l'f9~(,&;coD;OmYJ
of a mill. Cost of effluent treatment itself is about
Rs. ,gUY;/~~Hbnoflts:iy..l pet 'kg orBeD temovtd in
a-l'OO!1"PO; Min!' JReduCftiOOl;;iti -'Water corts\im~tfon!
~'ab6tiFl<J'-,20n1s'pel"t6tf 01' :Piipert'~~ res~ltin;sa~ing:
of about,: RSi.~25 •..••;4.5 Iakh 'Per'atmilllfF .Byrecycl,;,l
iirgmaxirml'M am()uftt df'4mek'wat~r,,lhtt'odddtion' "<5f!
cortttoy.meli'~res;an(l'techt101bgica' chahges,iii' i~ipossi'/
Me fb rt1inimtse'water¢~nsUMpti0n t.() avetyloWileVtt'.l
This of courserequii'e8'petlklital'.',ttairiint aftd' Properly'
planned development programme, /pd.! ar~u~i~~ ~~e)
awareness of pollution problems amongst: ali 1\ie'
W.~~IP~8~rl>~md illJP,~,m~nt. Some: of ,th,~ ill-plant
contrQI mQasure~.Jo,J;'C!)~tJ;()J)in~,pollutiqn. ~r~, :(~);M~~
~)\Cii~~f(~~pk~at~;:~t ~~rio~~ !>tag~s.. (b) R~cY~lillg,
of condensate by strict monitoring (c) Plugging. all the
possible leakages point from the pump glands and
v~lv,es,!Ripelille,~t~. ,(<l) Mop.itql'ing, an,<l¥eted1l8 the
wat~.r.'fR~i1pp~~o,,?'f dprere#t,l>tag~s~(e) Use of. back
water' in waste Paper and pulp system and (1) Good
housekeeping.

Some of the teehnofoglcalbhangeswhieh should
be i1lCor~tated to. cu t down pollution are:

(a) QJliygell.{)leaCp~fl~JchloriJ?edioxide. bleach,ing,.;

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

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

The effluent should be treated in primary system
for removal of suspended solids and in secondary sys-
tem for removal of dissolved solids and adsorption for
removal of colouring material. The most common
practice is to have aerated lagoons and follow activated
sludge. treatment system for removal of dissolved
solids. During recent years, anaerobic treatment has
received 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 I 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:

(a) 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) Proper 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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MOLECULAR-
O-XYGENo2--------------------------------~··DELIGNIFICATION

DECOMPOSIT ION

o ~--~-- ~C~H~R~.O~~~b~P~H~O~R~E~2 • ., .•
PE RHYOROXYL E LI M~NATION
ANION

FIG.' ROLE OF HYDROGEN PEROXIDE DURING BLEACHING OF ...-J _

CHEMICAL PULP ~-
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o
BAGASSE SOOA PULP- UN8LEACHE'O BRIGHTNESS: 37-7 ISO

STAGE CONSISTENC V RETENTION TIME TEMP DH.,. MINUTES °c INITIAL FINAL

C 2 60 AMBIENT 2·2 2·2

:p} { 11.g 11-8
OR 10 60 AMBIENT

11·0 10·5

H 5 120 AMBIENT 10·1 8·7

85

O.."-o
If)

'"UJ
Z
~
~
C)-a:
CD

•

•

••

83.2 CEpH

15L- ~------------~~ LL~ _

STAGE CHEMICA L S GM/.IOOGM ON O.O·PUlP

C AVA~lA BlE '·5 "5
CH lORINE

OR E N~OH 1·2 0·65
Ep H2 02 (100·,.) - 0·25

500. SILICATE - 0·5
( 38°~~ )

H AVAILABLE 2·0 2·0CHLORINE

FIG·2 LABORATORY STUDIES ON USAGE OF HYDROGEN PEROXIDE AT ALKALI
EXTRACTION STAGE WITH SODIUM SILICATE AS STABILIZE R FOR·
8AGA SSE SODA PULP
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BAMBOO KRAFT PULP - UNBL E ACHED. BRIGHTNESS
UNBLEACHED KAPPA NO .

o
21·4 ISO
24·1

.

STAGE CONSISTENCY RETENTION TIME' iEMP. pH.,. MINUTES ·C INITIAL FINAL

C 2 45 AMBIENT 2·2 '.2
OR E } 8 90 60 11'4 11·30

Ep 1101 10·6
Ii 6 180 leO 10·4 7·0
H 6 f20 40 10·1. a·o

as
15.1 CEpHH

'3-4 CEHH

0

'"-°
'" 75en
&&.I
z
l-
X

'"cc 30CD

C E H Ii C Ep H" H

GM.lIOOGM ON 00 PULPCHEM',CALSSTAGE

C•

OR ~ 1
pJ

••
H

H

AVAILABLE 5.7
CHLORINE
NoOH 2
H 2 o.z ( IOCYI.)

SOD. stLICATE -
'(38°ee )

AVAIL ABL E 2-85
CHlORINE
AVAILA6LE 0.95
CHLORINE

f1G·3 LABORATORY STUDIES ON USAGE OF HYDROGEN PEROXIDE AT ALKALI
EXTRACTION STAGE WITH SODIUM SILICATE AS STA81L1ZER FOR
SAGA SSE KRAF T PULP
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STAGE CHEMICALS ('M /lOOGM ON 00 PUL P

C AVAILABLE 3·5 3·5 ..
CHLORINE

{:p NoOH 2 1'0
OR

H202 (100·/.) 0·2
ORGANIC 0'06
STABILIZER

H AVAILABLE 1·5 1·5
CH LORINE

0 AVAILABL E 0·65 0·5
CHLORINE

MIXED HARDWOOD! KRAFT PULP

UNBLEACHED BRIGHTNESS: 32.9°150

STAGE CON SISTENCY RETENTION TIME TEMP. H.,. MI NUTES / <t INITIAL FINAL

C 3 40 AMBIENT 2.3 2·1

OR ;p} 9 90 60 12·1 1J ·1

". 2 10·6

H 9 105 60 . 10.6 ,.1
I

0 9 120 80 6·1 5·9

89 8a.8 CEpHD

87.8 CEHO

0
) U')...•

°
U')
V)
UJz 85t-
x
'"-a:
CD

FIG.4 LABORATORY STUDIES ON USAGE OF HYDROGEN PEROXIDE AT ALKALI
EXTRACTfON STAGE WlTH ORGANIC STABILIZER FOR MIXED HARD-
WOOD KRAFT PUL P (RAYON GRADE PULP) -'

•
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o
BAGASSE SODA PULP"T UNBLEACHED BRIGHTNESS: 40·7 ISO

"UNBlEAC HED . K N!l : 8 ·76

STAGE CONSISTENCY RETENTION 0
pH

TIME MINUTES
TEMRJC INITI A L FINAL

1(. NO.

C 3 40 AMBIENT 2·85 ·'2 ·71 3·40

or{ E 8 90 50 11·9 11·S 2-0Ep 1,· 35 10·6 1- 23
Ii 8 120 AMBIENT 10· 9 8·9 -

CEpH
85 '2

85

CEH
83·1

FIG.S LABORATORY STUDIES ON USAGE OF HYDROGEN PEROXlDE AT ALKALI
EXTRACTfON STAGE 'WITHOUT STA81UZER FOR BAGASSE SODA PULP

( LOW K A P PA NO) C

C E H

STAGE CHE'4ICALS GM I 100GM ON 00 PULP

C AVAILABLE 4·5CHLORINE 4·5

OR{E NoOH 1·5 : 1· 0

Ep H202 ( 10O·'.) - 0·3

H AVAILABLE 4-0 2·0
CHLORIN E
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_M_'X_E_D_H_A_R_D_W_O_O.:;...D;:;...·--..;...K~R:...A...:..F_T-,-· _,;...,P.;:..U.::..;.L P - UN8l E A C HE D 81~IGHTNESS
, 23-5 QISO

STAGE CONSISTENCY RETENTION 0 pH
TEMP. C

-I. - TIME MINUTES 1f~ITIAL I FINAL

C 2·5 45 AMBIENT 2·25 2·10

OR {H 10 120 50
11'60 8 ·31 .

Ep 11 ·15 10· to
H 10 120 40 10-53 8 -12

86

84

•

•

•

•

CEpH

85·2
CHH

84-8

FiG.6 LABORATORY STUDIES ON USAGE OF HYDROGEN PEROXIDE AT ALKALI
EXTRACTION STAGE WITHOUT STABILIZER FOR MIXED HARD-WOOD
KRAFT PULP

42

85

83~----------__--~~~--------~~~-----------

STAGE CHEMICALS G-~/IOOGM 00 PULP

C AVAILABLE CHLORINE 8·0 8-0

H AVAI L ABLE CHLORINE 4·0 -
Ep NoOH ' 1·5 1'5

H~O~ (100-'.) - 0·5

H A VAILABlE CHLORINE 4·0 3'0
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PULP - UNBLEACHED' BRIGHTNESS ~20.1°ISO--------------~------- UNBLEACHED K.NO: 25"
BAMBOO

, STAGE CON SI STE NCY
RET E NT ION

TEMP.,oC
pH

TIME MINUTES INITIAL FINAL

C 2 30 AMBIENT 1-92 1'80

OR{E 8 . 60 55 n- 4 7 11-30

Ep u-i 10-6 "

H 6 120 40 9·5 7·8

CipH
65'S

FIG.7 ..A- USAGE OF HYDROGEN PEROXIDE AT ALKALI EXTRACTION STAGE'
,'WITH DlFFERENT LEVE{SOF CALC!Utll HYPOCHLORITE AT fINAL" ;
STAGE

\

. CEpH

47-6

STAGE CHEMICALS 'GM I IOOGM ON CD PULP,AVAILABLE
CHLORINE 6
NaOH 2-5

H202 (100·/.) 0·3

AVAILABLE 1·0
CHLORlNE

2·5
0·3
2·0
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60 •

S1 AGE CHEMICA.L S GMI 100G M 00 PULP

C AVAILABLE •
CHLORINE 6 6'0

OR {:p NoOH 2·5 2·5
H202 (100'/.) 0·2 0·3

H AVAILABLE 2·5 4'0
CHLORINE

PULP - UNBLEACHED BRIGHTNESS :20-1°150----------------~--~
UNBLEACHED K. NO. ; 2'5,1

BAMBOO KRAFT

STAGE CONSISTENCY RETENTION 0 p.H

TIME MINUTES TEMP. C.,. INITI A L j FINA L

C 2 30 AMBIENT 1·92 1'80

OR{E 8 60
.55 11·47 11'30

Ep 11·" lC)',6

H .6 120 40 9·5 7·B-
CEpH
70.5

•

•

70

C(pH
66'1

.:OIi..

FIG. 7. B -u 5 AGE OF HY0 RaG E N P E RO XIDE AT A l K ALI EXT RAe TIa N 5 TA GE WI TH
'QlFFERENT LEVELS OF CALCIUM H~POCHLORITE AT FlNAl STAGE
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BAMBOO HARD WOOD- UNBLEACHED KAPPA NO." 24'8
KAAFT PULP

STAGE CON 51STENCY RETENTION
TEMP °c

pH./. TIME MINUTES INITIAL FINAL

C 2 45 AMBIENT 2·30 2·31

OR{~p . 11'8 11-5110 60 60
11• 2 10'9

Ii 8 120 40 9·51 7- 59

CEpH
78'779

CEH
75·5

74

69 ~~~ ~~~ _

STAGE· .... CHEMICAL S. GM".OOGM 00 PULP

C AVAILABLE CHLORINE 5·0 5-0

ORe NaOH 2·0 2·0

Ep H202 (100·'.) - 0·3

H AVAILABLE CHLORINE 105 1·5

FIG.e. LABORATORY STUDIES ON USAGE OF HYDROGEN PEROXIDE AT ALKALI
EXTRACTION STAGE FOR BAM BOO HARDWOOD PULP



TABLE-l

BAGASSE CHEMICAL PULP : 1) Unbleached brightness 40.7° 150

2) Unbleached K. No. 8.76

Sequence CE H C Ep 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:P2 (100%) % " 0.3"
4. Ca-Hypochlorite (A. C.) O. D. pulp 4.0 20

5. Consistency % 3 8 8 3 3 8

6. Temperature °C Amb. 50 Amb. 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 2.71 106 8.4

9. Colour of extraction liquor (Hazen units) 3125 1750

10. K. No. 3.45 2.0 3.45 I 23

II. Freeness °SR 24 23

12. Brightness °ISO 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+MIXED HARDWOOD CHEMICAL
PULP (KAPPA NO. ~4.8)

Sequence Blank
Parameters' CEH

O.D. Pulp 400 gm
I. Cblorination

% Chlorine 5.0
• II Extraction

% NaOH 2.0
% Ha02 (100%)

Peroxide
CEpH

400 gm

5.0

2.0
0.3

III. Hypo (I)

% Ca-Hypochlorite A.C. 1.5
% Sulphamic Acid 0.07
Total Chlorine added 6. 5
Total chlorine consumed6. 33

1. Brightness % Elrepho 75.5
2. Beating time (min) 16
3. Initial slowness 18
4. Final slowness 29
5. G.S.M. 59.82
6 Burst factor 38.7
7. Tear factor 77.7
8. Breaking length 5550

1.5
0.07
6.5
6.27
78.7
20
18
29
59.32
38.8
77.5
5600

CONCLUSIONS

1. It is possible to elevate the brightness of fully blea-
ched kraft and soda pulp of Indian tropical special
like bamboo, hardwood (eucalyptus) and agro
residue Iike bagasse by usage of 0.3 to 0.5% H20.
(100%) at alkali extraction stage.

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

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

2.

•
3.

• 4.

IPPTA Vol. 2. No 1, March 1990

as the reduct ion 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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