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INTRODUCTION

Conventional batch kraft cooking has many ad-
Vantages in comparison with the continuous kraft
process :

— High Availability

—_ Slmple Deslgn and Operation

— High Flelelllty

— Low Sensitivity to Chip Quality Variations
— Low K-no. Variations

— Easily Expanded to High Production

- On the other hand energy demand for continuous
cooking has typically been about 407 lower than for
the conventional batch process. This means that it
has been necesscary to deVelop a mo.e energy efficient
datch tcchoology.

At the same time new process technologies diming

at more selective delignification have been developed.
The extended delignification technology offers the
possibility to reach lower K-no.s, thereby reducing
the chemical consumption as Well as the effluent from
the bleach plant.

These new technologies, cold blow and extended
delignification, have been tested in full scale at the
ASSI Karlsborg mill in Sweden. -

Based upon successfull results, Karlsborg decided
in 1984, to convert their 9350 cu.ft. batch digesters
to the Sunds cold blow and extended delignification
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techniques. Start-up of the new system was in Septe-

mber, 1985,

THE COLD BLOW SYSTEM

The cold blow techmque (Figure 1) comprises the
- following steps : '

— Chip filling Where the chips are evenly distributed
and packed within the digester preferably by uti-
lizing a steam packer.

—  Afier the digester has been filled with chips it is
steamed With low pressure steam, added at the
top of the digester. Air is vented through the

strainers until the chips are preheated to about
210°F.

— White liquor preheated in a heat exchanger to
almost cooking temperature and hot black liquor
from a pressurized accumulator are charged to
the digester. After Liquor charging, the digester
content Will have a temperature of about 290°F
as compared to 170-190° for a conVentional batch
system.

— The higher sfarting temperature Wwill result in a
shorter heating time and also reduce the steam
consumption for heating. As mentioned, the
heating can be preformed cither directly or indire-
ctly. :

4

*Sunds Defibrator, Singapore
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The digester is then kept at cooking temp:rature
and pressurs until the target K-no. is reach »d.

Cooking is interrupted by charging washer filirate
to the bottom of the digester, thus d-isplacing the
hot cooking liquor through strainers at the top
of the digester. The hot liquor is collected in
the accumulator. The digester content is cooled
dowa to about 210°F. The hot black liquor in
the accumulator is utilized for preheating of white

'+ *liquor -ds well “as for recharging black liquor as

well as for recharging black liquor in the pext
cook.

FIGURE-

v

— The actual blowing of the digester starts by open-

ing the blow valve. Pressure in the. digester is
maintained by connecting the accumulator to the
top of the digester. The cold blow js more rapid
-and efficient than a conventional hot blow due to
the reduced flashing. The cold blow technique
has proven to eliminate TRS emissions from the
digester area since gases rzlicved from the blow
tank are condensed in an indirest condenser.
The noncondensable gases' leaving the condenser
can either be burned in ;the lime kiln or in a
separate burner. '
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A principle flow sheet for the cold blow system is .

shown in Figure 2. No conventlonal blow heat reco-
very is rcqunred The hot hquor accumulator, the
white liquor heat exchanger, and the black liquor tank
for cooling liquor are characteristic for the cold blow
system. Further-more, less digester volume is requi-
red for a certain capacity due to the reduced time fot

FIGURE-2

~heating and an overall shorter cooking cycle'compared

-to a conventional batch system.

Table | compares energy consumption for direct
and indirect heating with conventional h»ot blow as
well as cold blow. Conventional hot blow with in-
direct heating results in lower energy cohsumption in
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cooking and evaporation than direct heating since .the
steam condensate can be recycled to the boiler house.
Cold blow reduces steam consumption as the white

~_ liquor is preheated aad the hot black liquor is rechar-

ged to the digester, resultinug ina higher starting
temperature.

EXTENDED. DELIGNIFICATION .~ -

By combining two-stage cooking and cold blow
as shown in Figur 3 it is possible to extend the deli-

“gnification to a lower K-no. without viscosity and

pulp strength losses. The initial ccmkmg cycle phases

_of chip filling, steaming, liquor filling and heating are
 identical with the cold blow. concept .except the White
hquor charge is spht in two stages.

In the first cooking phase the-digcster is kept at
cooking temperature untila target Hfactor is
1eached.

The hot cooking liquor with high dry solid
content is displaced by hot black liquor with a
low content of solids. Additional white liquor is
simultanedusly charged for the second cooking
phase. Thes displaced cooking liquor goes to a
hot liquor accumulator. Displacement  stops
When a preset volume has been displaced.

— Then the second cooking phase continues until

the target K-no. is reached.

— The final cooling and cold blowing are performed

the same way as described before for the cold

FIGURE-3
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blow syatem Tne mam dlffe;ence in’ equlpme‘nt’: cold blow was thPy wanted to reduce steam  usale

~~ Between the two systems is that two black liquor and snmultaneously producea pulp with better pulp
accumulators'are. reqmrcd for extended  delignifi-  ~ strength-K, no. relationship. This enables Karlsborg

“cation whlle onc is enough t‘or cold blow. o to extend the delignification of ‘their'softwood to a

’ : P " K-no.' of less. than 17 and. still maintain the same

* - Figure' 4 shows the cookmg cycle fo: 9350 cu: ft ",f; -vxscokguy as with conventional ¢ooks at a K-no of
digesters. The §hort heating time" requlred fOr the' X 20 21: Mnll data from Karlsborg isishown in Figure §.
cold’ blow techmque will fully"‘compensate "the - At a certain K-no. the visosity increase is about 10%.

“extral dlsplacement and -cooking - phascs T!xo ot";l . .
~~cooking time for extended dehgmﬁcatnon w:ll’

- ;The’ extended delignification lowers the bleach

be shortened by. some 20 mmutes restiting ln 7/ o chemncal cOnsumptlon as Well as bleach plant efﬂuent :

K ,f E hlgher dlgester capa-C“Yr e s .« “ LA i :,w

- : T \ ey

o The cooks at Karlsborg were performed manually
 The ASSI Karlﬁborg mstallatlon has no preheatmgm durmg start-up to try out the sequence control but are

. because * of the need to p,rodgco 'o{t wat T - - naw. penformed automatically. H-factors are calcula-
+ bleach'plant. ot cf for thc twao cooking phases. Another 1mportant
cmlhutes ‘bat the total cookmg tlme
than thie con‘\lenhonal syste

. from the start-up prove the: ycle tlme 1s shorteym . \&:e’i‘his has increased the BSW discharge consistency

_ xpected since , only’ lO-lS“mmutes ‘are” required t° and improved the washing efficiency.
“slow these large digesters.

The Sunds; Deﬁbxatot ¢old blow technique has
The main reason the ASSI Karlsborg milt declded : tccontly also been_demonstrated in a North American
to install the extended dellgmﬁcatlon combined w:th kraft mill with steam bnch digesters. One of the exis-

FIGURE-4.
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ting 8000 cu.ft. digesters has been converted to cold
blow. H.at savings are better than exnected, demons-
trating a Very even liquor- dnsptace mznt, Als9,
this -case, perfomnance o£ the BS ;has 1
significantly. Sy

CONCLUSIONS‘;"'

The cold blow and extended dehgmﬁcauon proce-
ss offers the follow:ng advantages,' N e g

— Lower K—no on Brown Stock vmhout !é;ss in"‘

Viscosity. |

— Elimination of TRS Emissions.' A ) '
— Reduced Efﬁuenls from the Blcach "Plant.”
..— Reduced S(eam Consumptlon

i E*’t‘hg Digesté’f‘
,Plant. v

62

proveg-’

— Reduced- Chemical Consumption in the Bleach
~ Plaat.

— Improved Brown Stock sthm‘y Due to the Dis-
) p'dcements in lhe Digesters.

Tnc process can be ogeraled with a gas phase in

B ‘thé t0p of the digester and 13 consequently applicable
- on both directly and mJlrcg.tly heated Jdigesters.

SUMMARY

.. The pdlping ‘industry has shown great interest in.

1he Sunds D.hbmto' cold blow and extended deligni-
_ﬁcanon process. Most existing. batch cooking plants

can be retrofitted.” - A payback time of {1/2-3 years can
bP expccted if taking o.ily steam savings inty considera-
tion. Other positive impacts such as el'mination of

-TRS emission improved pulp quality and washing also

contr.bute to make this techmque attractive,
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