Fiberline Technology in Harmony With Nature

Engelfeldt Eva -

INTRODUCTION =

Concern about our environment is . the. main
reason why pulpnng technology is rapldly changmg
International envirorimental organisations are push-
ing consumers, as well as pulp producers, towards
the phllosophy that the Precautionary Principle shall

rule, i.e. no effluents .of whlch the environmental

consequences are unknown shall be permntted

The common opinion. in the industry, has
been that changes in the pulpmg process are
not only troublesome, but also inevitably lead to

increased productlon costs and reduced qualrty in-

the end product. -

‘We.at Sunds Defibrator, feel that & develop-
ment towards reduced environmental impact is in

line with reduced production costs and an improved

quality. This principle has guided us in our develop-
ment of new processes and machmery '

Today we would llke to present the concept
that Sunds Defibrator has developed for producing a
cost effective pulp with. minimal impact on the en-

vironment, while still maintb.ining a high pulp quality .

"An example of a ﬁberlme capable of meetmg”

these demands is shown in figure-1.

* The Fiberline is ‘designed for max:mum flexibil-
ity. This concept provides possibilities to run ECF-

(élementary chlorine free) as well as TCF-(totally

chlorine free) fully bleached market pulp with a
minimum of effluents.
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.- In- combination with Super Batch™, oxygen-
and ozone- delignification, followed by a. bleach
plant, leads to an effluent volume less than 5 m3/ton. ,
Effluents characterized, as COD . and AOX
respectlvely are shown in ﬁgure 2 and 3.

These figures show the comparlson between
the effluents from a modern mill, built i in 1996, and
a typical European mill at the end of the 1980s, with
an oxygen- and five-stage bleaching plant.

The proceeding development work is now aim-
ing for a more closed fiberline, and to. recirculate
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Figure-1. Sunds Defibrator's Fiberline 1996
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liquor from ECF- and TCF-bleaching plants mamly :

to the recovery boiler and secondarily to a separate
destruction.

~ What differentiates the new fiberline from the
traditional fiberline? The first thing that comes to
mind is the absence of filters, which in all posmons
have been replaced by presses

MODERN WOODHANDLING

Using | modem woodhandlmg technology, com-
bined with the nght operating methods and raw
material sortmg by d1mens1ons it is poss:ble to
achieve substantial raw material savings in
woodhandling. This also ensures a homogeneous,
high-quality-chip flow to the pulping process. High
quality chips benefit pulping in terms of higher yield,
less reject and a lower chemical consumption.

| ngher quahty also means lower pulp consump-
-tion in papermakmg, or higher quality paper; both of
which increase paper mill profitablilty.

COOKING

Sunds Defibrator has developed an improved
cooking technology, the SuperBatch™ cooking pro-
cess. It is characterized by impregnation of chips
with-warm and hot black liquor at the beginning of
the process. The principle is shown in figure-4.

‘The - significant characteristics of the
SuperBatch cooking process, is the possibility to
delignify to a very low content of lignin and at the
same time maintain the strength properties at a high
level. This is shown in figure-5. Sulphate pulp from
Eucalyptus has been cooked to a very low kappa
number, around 8-15, in one of our installations. The
strength properties for the SuperBatch pulp show

Cooking sequence

Chip filling

Warm black ‘liquor: impregnation
'Heot black liquor treatment
Cooking liquor charge

Heating ‘

Cooking

Displacement

* Digester dlschargc
Figure-4. Super Batch cooking sequences
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the advantages cmnppred to. comemtmnal pt;lp

cooked in batch dlgesters

The steam consumption of the SuparBatch

.System is extremely low, approximately 0.8 ton/odt.

Normally in conventional batch dlgesters the steam
consumption is 2.0-3.0 ten/odt. - SRR

Sunds Defibrator has a wel! proven comtinuous
tube digester' for annual fi bers The mam ‘advan-
tages of this process are :

- thorough chemrcal nmpregnattoh ensurmg
- umform lugh cpuahty pulp

- optimum heat economy

N

- clow mvestment costs
,Some of the compames in lndla we have sup-

v‘pheé with contmuous tube digester are Tamtl Nadu,

Century Pulp & Paper and Satpuda.

EFFECTIVE WASHING AND SCREENING

‘Washing

There are mainly two issues, cost and- effi-
ciency, that have guided us in the development of
washing and screenmg systems Let us start with

washing.

Tradttnonally, washmg has been looked upon as
a means to recover ‘inorganic chemicals for the
preparation of fresh cooking chemicals. It has also
been important to recover the fuel value’ ofdnssolved
wood substances. In recent years it has become
evident that pollution abatement is of paramount
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Figure-5. SuperBatch™ pulps-Good: strength at low. kappa
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consideration for a sustainable production of pulp
and paper products. In view of this, the efficiency
of the washing process has become more important,
_as carry-oyer of dissolved organic material can
severely inrease the content of polluting material in
the effluent from the subsequent bleaching stages.

- This has resulted in the need for highly
efficient washing systems, in order to minimize
carry-over of dissolved organic material (COD) to
the bleach plant. Figure-6 shows results represent-
ing a simple laboratory simulation of multi-stage
washing according to three different washing prin-
ciples: displacement washing, filter washing and press
washing. The same batch of poorly washed pulp
was used. The washing performance was followed
by measuring the content of Na,SO, (SCAN) and
dissolved organic material (COD) after each stage
of washing. ' ’ ’

- The TwinRoll™ press shown in ﬁghre-7, uses
‘three washing methods, dewatering, displacement and
pressing. Compared with displacement wash and a

wash filter, the TwinRoll™ press is much more
effective in washing out COD. Another advantage
is the controlled outlet pulp consistency of about
32-35%, which gives a controlled dilution factor.
Extensive development work with presses has
resulted in TwinRoll presses now being used
throughout the fiberline. TwinRoll presses have also

replaced filters in the bleach plant.

Sereening

The DeltaScreen™ was developed by Sunds
Defibrator in the late 80's. The DeltaScreen is a
pressurized screen with a specially designed rotor
unit, that allows operation at higher pulp consisten-
cies, 3-5%, without reject thickening, which is shown
in figure-8. The higher operating consistency, means
higher capacity and a substantial reduction of the
investment and operation costs.

" The ‘DeltaScreens are équip;ied with slotted
wedge-bar type of screenbaskets, as can be seen in
figure-9. The screening system is characterized by:

COD, kg/odt
25
20
-3 Displacement
=+ Filter 15

i Press

5 10 15 20 25 30
Na,80,, SCAN, kg/odt
Figure-6. The relationship of COD to Na,SO, in pulp samples of
different degrees of washing. The results correspond to washing
according to the displacement, the filter and the press principles.

Conventional Pressure Screen Dirlita-ScreenT™

Figure.8. Screening conditions in a conventional pressure .screen
compared to a DeltaScreen. The Delta foil generates long suction pulses
that recover some of the filtrate from the accept side back to the feed
side of the screen plate. This keeps the consistency on the feed side
constant and comsequently the screening conditions are kept constant.

Figure-7. TwinRoll™ press .

~ Figure-9. The slotted, ‘we.dge-bar type of screen basket
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-.. . .Efficient barrier. screeﬂmg, selectively remov-
. . ing shives and ﬁber bundles. .

- - :Mechanically stable slots, that enable screen-
© .ing in one single prlmary stage, ‘i.e. ehmmates‘
- double stage- screemng : St

- f A larger open area compared to conventronal
slotted baskets.

The advantages of a screenmg system based
on DeltaScreens, are high pulp cleanliness, which
reduces the chemical consumption in bleaching as
shive bleachmg is not necessary. A reduced power
consumption is also obtained, as the pulp consis-
tency of 3-5% means less amount of crrculatmg
water.

Oxygen Deligmfication

Oxygen dellgmﬁcatlon 18. today a well estab-
lished bleaching technique. Figure-10 shows Sunds
Defibrator's medium consistency oxygen stage. More
than'50% of ‘the World's sulphate pulp production
facilities use oxygen delignification. To achieve more

‘medium “donsistency

Figure-10, Sunds Deﬁbrntors

than 50% delignification, a good prewashing xs,
necessary. Recovery of hquor from oxygen stage is
uncomphcated \ ,

A hrgh degree of dellgmﬂcatxon ahead of the

“bleach plant, in combmatlon with good washmg

reduces the amount of organic material, and which
is subsequently chlorinated. in the chilorine or
chlorine dioxide stage, thereby promotmg AOX
formation, figure-11. :

The chlorine consumption in a bleach plant is
reduced in proportion to the kappa number reduction.

The most important factors in order to reach ahigh
degree of deligniﬁcation in the oxygen stage are:
- low carry-over of COD into the oxvg en stage
-~ efficient mixing of oxygen gas ‘
- proper final pH

- stable operation and a pulp. consrstem.y >11%

ECF Bleaching

In the chlorination stage, AOX is produced
when chlorine reacts with the pulp and with the
organic material carried-over from the brown stock
or post oxygen washing.

To reduce AOX formation, higher C10,- sub- -
stitution is one viable way. There is a clear relatron-
ship between the chlorine dioxide substitution and
the formation of AOX, see figure-12.

oxygen stage ‘
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Figure-11. Influence of COD carry-over ‘on AOX-formation Frgure 12. The AOX-formation in DC(EO) DED bleaching
in a O(C50+D50)(EO)D sequence for softwood kraft pulps vs the kappa number
. prior to bleaching. :
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To reduce the consumption of chlorine dioxide
in a modern ECF fiberline, extended delignification
of cooking and oxygen delignification are useful tools.
A modern Sunds Defibrator ECF- plant can produce
a pulp With a ‘kappa number as low as 6 out of the
oxygen stage., The AOX level in the bleach plant
effluents is thus bleow 0.3 kg AOX/odt before ex-
ternal treatment.

To mmlmlze the consumptron of. ClO in an

,‘exrstmg bleach plant that is converted to ECF bleach- '

ing, the following modifications can be made

- v"',“'mstall an open washer ahead of the DO stage
ot mmrmlze COD carry-over

-.. convert a low- consistency DO stage mto 2

., medium consistency stage .
- improve mixing efficiency
~ The-consumption.-of c¢hlorine: dioxide can be

reduced by 10-15% if.the DO stage is converted .into
a medium consistency stage. e N

Thorough mixing is crucial for savings of chemi-
cals. The T-mixer, figure-13, represents the second
generation high shear mixers; having the highest
possible mixing efficiency at minimum investment
and operating cost.

The T-mixer has been developed to supplement
our old SM-mixer, which has been sold:in almost
500 units. The target- was to maintain the mixing
efficiency, while reducing the size and the power
consumption, and special attention was paid to the

aspects ‘of mdintenance. A number of installations
'have shown that the targets ‘was’ reached '

The mmal dlstrlbutron of the chemlcals is of
pr1me 1mportance This very rmportant aspects has
so far been neglected, in many mixers, the chemi-
cals are simply-added.to the. prpe ahead of the mixer.

'TCF Bleachmg

Total Chlorine Free (TCF) bleachmg avords the
creation of AOX as chlorine’ compounds are elrmr-
nated from the porcess.. G ~ ~

The biggest change in bleaching technology, is
the mtroductron of peroxide in combmanon withoxy-
advantages w1th thrs combmatlon shown .more
than 20 years ago. But it is not until today, it has
become, techmcally and commercrally mterestmg to
adapt this technology at full scsale. Flgure 14 shows
Sunds Defibrator's pressunzed peroxide stage a

A powerful, pressurized peroxide stage reduces
the peroxide-consumption and increasesthe bright-
ness, compared to a conventional atmospheri¢ per-
oxide stage. A combination of high temperaturé and
pressurrzed oxygen is the k‘ey to good results ‘

Pulp consistency is also an 1mportant process
parameter. A high, even pulp consistency to the
pressurized -peroxide  stage, provides . a-:stable
residence time .and a reduced. peroxlde consumptron
for. a certain brightness;. . ... R

... In TCF bleaching, harmful metal ions myst be
elrmmated from the process 1f hydrogen peroxrde is

Figure-13. T-Mixer

Figure-14. Sunds Defibrators pressurized peroxide stage
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used as bleaching agent. The most detrimental metal-

ions are manganese, copper and iron. These metals
are removed in a chelating stage ahead of the per-
oxide stage The chelatmg agent is enther EDTA or
DTPA ‘

The pressunzed perox:de stage is: also benefi-
c1al in a conventional bleach plant if a high bright-
ness is required and the pulp is close to the bright-
ness ceiling. The pressurized peroxide stage can then

be used to reduce the total active ehlorme consump—

tion and to improve the pulp quamy

R-EFERENOES
' The need durmg the mnetles for the mdustry 10

drastically reduce the’ efﬂuents of orgamc matenal‘

from bleaching, and to minimize resp. eliminate the
usage of chlorine based chemicals, has put a great

pressure on the suppllers to develop a new ﬁberlme'}

technology.

: ‘We have. h;kﬁy ,introduced to you how this has

effected the development work for new processes
and machinery in our company. During the last years
we have delivered. a number of installations based
on the concepts presented in this paper. These
mstaﬂanons are: ‘ '

- vAdvance Agm MlH in Thalland complete
~ fiberline with only TwinRoll presses for dewa-
tering and washing, ECF or TCF bleaching.

- SEPAP Steti Mill in the Czech Republic,

‘rebuiilt in 'several steps in the 1990s to allow

~for full flexability to produce low AOX, ECF
bleached and TCF bleached soft wood pulps.

- AssiDemin Livhoimen Ml in Sweden,
TCF bleaching process for bm:h kraft pulp

- SCA Graphc Sundswlll Wifsta-Ostrand
mill in Sweden, TCF bleach plant for hard-
wood and softwood w1th ‘a high consistency
0zone stage.

- Zellstoff Pbls Mill in Austria, new bleach

144

plant producing pnmanly ECF pulp with TCF
production in campalgns oy

Stora Blllerud Skoghall Mill in Sweden new:
~ bleach plant capable of producmg ECF and TCF ,v

pulp.

CONCLUSIONS o L
Were it not for our customers s demands for

changes, and ‘their partlclpatlon in'the deVeIOpment

work, these’ changes would ‘not 'be" possxble The'
development ‘work is proceeding ‘towards an’ in--
creased close-up of the fiberline. A big, effort is

made to further i 1mprove the processes machmery

and systems, to reach even ower produetlon Costs

and ‘better product quality;*ahd at the' samé time"
reduce the environmental risks that are linkéd 1o the

manufacturing of bleached chemical pulp. ..,

Careful ‘attention to the whole fiberline pro-
cess; from the woodyard to the baling line, is impor-’
tant if an environmentally friendly, cost-effective,
high quality pulp is to be produced.

In a modern fiberline, -with a high degiee of
delignification, it is possible to lower the COD and’
AOX in the bleach plant effluent. It is possible'in a-
ECF blach plant to emit only 0.3 kg AOX/odt and
20 kg/odt before extemal treatment.

The AOX formation and the reducn(m of COD'
in a chlorine based bleach plant depends basically
on: o RR S
- . good washing, to. minimize the carry over of.

dissolved organics, into the first bleach stage.

- the degree of chlorme dloxxde substltdhon m'
_,thevﬁrst bteach stage : :

- vzkappa number into the bleach plaﬁ

%0xygen dehgmficatlon and ozone bieachmg in
combination with, a pressurized perox:de stage, is !
the most powerful and cost effective bleaching se-
quence today to produce a filly bleached pulp, with-
out usmg chiorme or éhionne daoxlde

B k;‘-
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