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Conventionalbatch kraft cooking has many ad-
vantages in comparison with the continuous kraft
process:

•

High Availability

Simple Design and Operation

High Flexibility

. Low Sensitivity to Chip Quality Variations

Low K-no. Variations

Easily Expanded to High Production

e
On the other hand energy demand for continuous

cooking has typically been about 40~;';lower than for
the conventional batch process. ThIs means that it
has been necessary to.develop a more energy efficient
catch technology.

At the same time new process technologies aiming
at more selective delignification have been developed.
The extended dehgniftcauon 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.

o
Based upon successful] results, Karlsborg decided

in 19~4, to convert their 9350 cu.ft. batch dige iters
to the Sunds cold blow and extended delignification•
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techniques. Start-up of the .Bew system was in Septe-
mber, 1985.

THE COLD BLOW SYSTEM

The cold blow technique. (Figure 1) comprises the
following steps:

Chip filling where the chips are evenly dis tributed
and packed within the digester preferably by uti-
lizing a ~team packer.

After 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 starting temperature will result in a
shorter heating time and also reduce the steam
consumption for heating. As mentioned, the
heating can be preformed either directly or indire-
ctly.

"Sunds Defibrator. Singapora
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The d.gester is then kept .~tcooking temperature
and pressure until the target K-no. is reach ed.
Cooking is interrupted by charging washer filtrate
to the bottom of the digester, thus displacing 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
down to abou"t210"F. The hot black liquor in
the accumulator is utilized for preheating of white

\. Iiquor-as' well }as 'for rechargmg black, liquor as
WeU as for recharging black liquor in the next
cook.

FlOURE-1

The actual blowing of the digester starts by open-
ing the blow valve. Pressure in the digester iii
maintained by connecting the accumulator to the
top of t he digester. The cold blow is more rapid
.and efficient than a conventional hot blow due to
the reduced flashing. The cold blow technique
has proven to eliminate TRS em issions from the
digester area since gases relieved from the blow
tank are condensed in an indirc ..•t condenser.
The noncondensabiegases\leavf~g the condenser
can either be burned in !the lime kiln or in a
separate burner. ••

ChipS SJnds Defibrator Cold Blow Cooking Cycle

Deaeratlon

Condensater-'f

Hot black liquor
Preheated white liquor -.!I

1. Chip filling wlth'steam
>. p~c~ln~

2. Steaming

5. Cooklno period at
17D-C (33S·F)

8. Filling the digester
with cooled liquor

•

J. Chllrging of t;x.;.;ng
liquor

Pressurizing vapeur

\~ I

7. Cold Blowing

4. Healing to cooking
temperature

to blow tlnk

o

•

(I
•
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A principle ftow sheet for the cold blow system is
shown in Figure 2. No conventional blow heat reco-

" .
very is required. The hot llquor accumulator, the
white liquor heat exchanger, and the black liquor tank
for coolmg 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 for

beating and an overall shorter cooking cycle compared
"to a conventional batch system.

Table I compares.energy consumption for direct
and indirect heating with conventional hot blow as
well as cold blow. Conventional hot blow with in-
direct heating results in lower energy consumption in

FIGURE-2

Nor'! Conden~:,b!(" Gases

Steam ,c.-~Conden
sate

•
Warm w;ter

Oegaislng"to turpentine condenso.

S:eam
.,

St.or.g liquor
accurnutator

black liquo.

To cvaporllUon 81ack liquor Irom BS washIng

•

•

•
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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 and the hot black liquor is rechar-
ged to the digester, resultiug in a higher starting
temperature.

EXTENDED, DE LIGNIFICATION

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

1· . •

. gnification to a lower K-no. without viscosity and
pulp strength losses. The initial cooking cycle phases
of chip fillins. steaming, .liquor filling and heating are
identical with the cold blow. concept .except the White

: liquor charge issplit in two stages.
:

FIGURE-3

In the first cooking phase the digester is kept at
cooking temperature until a target Hsfactor is
reached.

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
simultaneously charged for the second cooking
phase. The 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 Kvno. is reached.

••
The final cooling and cold blowing are performed
the same way as described before for the eold

CIIIps Sunds Deflbrator Cold Blow Cooking Cycle

CIIlp fill•••• with It~'" ••• Ck••••
Prehe.tedwhl,e",iQ\IOf;::==d

Charging 01 cooking liquor .
c H.allng to cOokIng temperature

-.Oisptac ••••• nt liQuor

ICoottnv ~ at '7O"C (33rF) UCooking period al 17O"C (33rF) FIllIngthe dlgester.with cooled IIquot
to blow lank

Cold Blowing
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t-> '.•..•• '. l-'f;:.", ~' _, .•.

blowsY.item.' Tile rna)!} diljer"nce"jn '--equiprrie~t' 'clJ,ld" ~Iow wasthey wanted to reduce steam us,~~e
, Btl Weeb ;the two' systems is t~at two blackIiquor and siriiultaneously produce a pulp with better pulp

accumulators'are, required 'for extended -dellgnifi'; strengtb-K, no. relationship. This enables Karlsborg
'cation while one is enough (ar.<,cold blow. to extend-the delignification of. their softwood to a

, -: : K-no: of less than 17 ami, still maintain the Same
Figure;4 sho",s thecookinc cjcle,r9~'?~:S(), cuZft.t\vi~.J.~,f, as withconventionar~ooks at a K-no. of

digesters. ,the ~bort 1te~ting timere~uiie(rror ~.',the·,:·"io{2LMm data from Karlsborg iSishown in Figure 5.
0". cold' blow tech~ique.wilrrgUy'~,~o'Qlpe~s.te .Joit~~ "'Ata ce'riain K-no. th~ visrosity increase is about 10%.
',c . extr~" ~1i•.pia~em~pt·and'C~()k.ip~~'~~~s~.~~·.T~~.;,~otal ~ ,', st:

.cooking time for ,~te.~ddel.gnlfiCatlonwln':lO'fa:ct;/~. 'iTq~:zextended delignification lowers the bleach
'be shortened ,by 'some20in'ihut~sie'~iiiting . in' '7% '".j:bemjeal consumption as well as bleach plant effluent •

" higbenhg~st'er c~,p~(ty~':' ',' ' -;.;,
'0 ,.,', 1" ,ThcCooks at Karlsborg were performed manually

, ".. ", ," "" _,: , ;; .. ':'. .. -, ',', "'-, ,'.. _. _'::' ",r, :-, .. " " .. ',' :. _ .~"._.. .. .. !f:'£', ~~,"':t.

, ; ,The A~S~ K8!r!li~~~gi!1,st.all'ti?~!l).a~nt.p.r.eheattn~ c during st~rt-up to tryout the sequence control but arc
b~c~us~of,th~ :ne~ to '~P!,~,~I!~eJi~~wa~~r;, ~()r.:Jhe'.:,o·n~~g~iformed autom.atical1y. H-factofs ar~ calcula-

I bl~achpl~~t.~~t~ng!tt.l,m!}~lt~~~,,~~te.n.~~~.~y.';~:? \t~,~r~H,,~tWo cook 109 phases. Another Important
. ·emIDules.bntthc ~otal c()?k,~n~ J ta~e.ls,~t~lhs~?r,~~,~ experien~e'is the cold blown pulp drains more easily.

r ) -; than:tlie corrVen1iGoiJliystem.,1n (act, resultsob.tained ; ,,},or
;. from thestarkup;prdXeth;,~;~f~ti~~l~s~~¥i~}.~:tb;~.this h~sincreased the BSW discharge consistency

.....;.:,.'..:..~.. ","'" rr.t . ..' ~"'''-<.,' .. co... ~:~,·-·.t~~''''''.'</'

"pe,~e,dj,sigce.<iq/lly lO;.15"'mintltes 'arc required to and improved the washing efficiency.
,loW these large digesters,

•

Tbe main reasoD_theASSI Karlsborg.mlltdecided
" .,' 1,"'< -J

to install the extended delignlflcationcomblned ''\vitb

The.Sund9;D~libtator cold blow technique has. ". . . .
[ece~tIY31.Q b.e~(tdemonstratedjn a North American
kraft mill with steam batch digesters. One of the exis-

FIGURE-4.

;:'.1

c

'~. -:

: 1"
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ting 8000 curt. digesters has been converted to cold
blow. H'at savings are better thaoe,x:>ected,demoos-
tratlng a very even liquor displace.n!nt. Also, in
this case, perfo~maric, of '7 the B&~ has imirove~,'

; ,~" .' .' •• , ,,:~'" ',. ,.,.~ '",0 .•• " .. :i..significan tly.·~:"
,

CONCLUSIONg"

The cold blow and exteQd~it<leli&nmcation proc~-
ss offers the following advantagc$,t.>;" ,-"",

t '. '~.

Lower K-no on Brown ,StOck'with'ouf '19SS in
~'Viscosity.

Elimination of TRS Emissions,

Reduced Effluents from the Bleacli'JPlant.

Reduced S(¢amConsumption,i4j,.~itbe Digestl!r
.Plant, :/;';> .f. ".~

..

•

•

Reduced- Chemical Consumption in the Bleach
Plant.

Improved Brown Stock Wasbjdg DUe to the Dis-
placements in Ine DigesterS:-

'.;""',)\1< TIle process can be o.'erated wun a gas phase iu
" . th~,lOPof tbedigesteraodlf-cQllsequernly applicable

on both directly and.inJiftll:tly"hc'ited digesters.

SUMMARY

;. The pulping industry has shown great interest in
"1heSundF D.!libri:l.to~ cotd.blow.and extended deli~lli-

ficati()n process. Most existing hrtch cooking plants
can b.: retrofitted. A payback time of 11/2-3 years can
~expected if taking o.rly steam saving'> int r considera-
tion. Other positive impacts such as ehminatlon 'of
TRS emission improved pulp quality and washing also

c"contrihute:to m4J(e this technique attractive.
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