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Efficient tool to clarify
factors affecting S / Na

ba

Ca
ba

ance in a pulp mill

culates stationary
ance according to

input and output settings
and draws a vector
diahgram based on the
balance

Runs in standard web
browsers, no installaltion
procedures heeded
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NaOH

Chiorine dioxide praduce Process.

Sulturic acid Na-sultate
a0 Mathizszan 200 o 0 = wo %
@ &3 active chiorine Bryproduct available: i
iopar
 As100% CI02 462 kytant 4 =
w00 >

(Nler 6.5 kfADE)

(5 130 kainon) Make-up chemical prices atogether: 2.5 euraDt

L3 KnowEnergy

* Mill-specific information
can be pre-programmed
easily

» The initial situation of
the mill can be set to the
model and effects of

different actions can
tested

- Can be used e.g. in
teaching, trouble-
shooting and testing
alternatives

be



(

prOWLedge

Sulfur / sodium simulation

model

[E1 KnowPulp - 7 Na simulation madel - Microsaft Internet Explarer

Fle Edic Vew Faveritss Tock Help
@G & & B 3

Address | ) Lwwienglishisimulationinassim|nassim_run.htm

SE1 <]

v| B 6o

NaGH to oxygen delignification| [MgS04 to ox. delign
All Na and § flows as kg/ADt. Na 23 | |50
Na and S -reserve in tanks as tonnes (tn). (S S St FEZ
o . = \ash loss S (Na -ratio: 026
- 0. Fiber i o
s 00 oere z ] o Wihpup Na-reserve totally: 2553tn
Ox. white Y U
phaoria D S n = S-reserve totally: 91t
White liquor ching e M Black liquor e -
Wood and walst ﬁ‘f‘ . £ mil ",“‘:g'ﬂ?
433 :‘\if, 1 P s
He: 5150 Ma: 4073 ™ Na:41a1n
s 185tn S 1484 Cooking |- R
Sulfuricacid . . :
s:00 Ma: 0.7
Other :
1 it g5
‘ or s Tall uil praguction
A Byproduct
N Gious f
(@O to | $Ocorous | s 14 Evaporation
Recausticizing scrubbers| | §35eS a1
et 2
Ol s:09 el | Nz 0.0 ﬁ {
.t S 00 [} |
Sodium Fly ash tria: 01 O
. i | bisulfite loss |5 gy .
Added o N 10 : i i Make-Up chemical prices atogether:
i L . Chiorine dioxide production KR S ehcd o
Na SO
Na: 29 )
Gr Ma: B33 tn Ma: 930 tn
sicit] 5. 245tn 5. 3281n
liquor aregs. 53 5 4 — 538 Pause
Ige o5 b [T— Leakages| o 27
Green liquor S02 Recovery boiler s 10 Strong black liguor 2m3wid
&) Applat Nassim. Massim started % Local intranet
D nbox - Microsoft Out,ea. | £ nassim £3 KnowEneray BT e | &) nessin.meins oot T Lo

» Possibility to simulate
the long-term behaviour
of S/Na balance, liquor
reserves and sulfidity

» Possibility o change
input/output values
during simulation

- 1-3 fiberlines
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Example:

S .« * Problems with too high

.. sulfur input in a modern

o il ) pu | P m ill with low
emissions

I — » Sulfidity increases

””””””””””””” rapidly (can be verified

by simulation)

- How to solve it?
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Example - step 1:
- Decrease sulfuric acid

- i i M 353
|€] KnowPulp - § / Na simulation model - Microsoft Internet Explorer EJ@@ . .
File Edit View Favorites Tools Help ;1
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i &) Liwwwlenglishisimulationinassiminassim_run.htm ~ . .
All aciditions as: Oil to incineration
 kgiapt  tnivear o lime kin Torecovery boller  SuIfur contert (36) Decimalst [z . °
50.00 = 0.00 = 183 =
LCElL = 2 = Sodium additions, as pure Na G I I I e GC e W I I e
NaoH to 02 stase Strength (%) . .
gry Make-up Wood and weater 018 kg/A0t Added sulfate 0.0 kgidDt
am o
HELETT e NacH fo ox delign. 2.3 katACH Added louor 0.0 ketADH 3 .
0.00 =
(et et Strength (%) NaOHto skrubbers 287 kg/aDt  CTWPliquor 0.0 keyaDt < G r o n I O X l e O r
30 3 57 31 || Liquid additions Cl0Zbyproduct 0.0 kavADt Other Ha acd. 0.0 kgfaDt

NaOH to scrubkiers et

. . ]
Tall ol production 500 2 Minimum nesdeck 4.4 kgiaDt
Acid recuired: 18.3 kefaDt O I u I u I E '. I O

(s 100% sulfuric acid. Can parlly be replaced CINGlvede CTMP liquor dry solids (%) | guifur additions, as pure §

with CIO2 waste acid or with carbon dioxide.) 0.00 Y =

Vood and water  0.18 kg/aDt Added sulfate 0.0 kgfADt Y
Glmristen SR Ackled black liquor Black figuor dry solids (%) | MySO4to ox.cefign. 046 kg/aDt  Accled luor 0.0 kgDt T h I I
o ~ o & 0 = Sulfurie scid 167 kgDt CTMPlguor 0.0 kDt e m |
=) Acided white liguor Added green liguor CI02 byprosuct 0.0 kgisDt Other Sadd. 0.0 kg/ADt
102 bypracuct avaiable o 5 o Z Giltolime kin 1092 kg/ADt

46 KgtADH, inclusing sulfuric acid: 25 kafa0t

Qiltorec. boiler 0.0 kgitbt )
€102 byproduct totall ail praduction izt At

000 | (ncl approx. 0.0 kg/ADE suifuric acid) Other Na adition Other S edldition

a.00 0.00

either as kg/ADt or
tons/year. The model
transfers them to kg S
and Na / ADt produced.
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Example - step 2:
s s ——— . * Remove sodium bisulfite

File Edt View Favorites Tools Help o

o waasselaimaemes : from scrubbers - it has

B - h lg h sSu I f ur content.

Racovery boiler 4585 v

Sodium losses, as pure Na

Fly ash loss ° e
gry Green liquer dregs and sulfate Wiash loss 1.48 kg/ADt To products 0.3 korsDt
o > .
Eeuaddipos Removed sodium sulfate | oz witobleacting 045 kg/ADt  Remov. sulfate 0.0 kaéADt
Suifur dioxide losses (S02) 2106, = .00, Gr liuor dregs 0.6 kaiADt Flyashloss 003 ky/alt

¥ Leskages 1.5 ka0t Olher Nadoss 0.0 kgiADt

Liquid losses

° .
Liguor lesiages Onticized white iguor to bieaching | Removed bisulfite 088 kgfaDt
TRS Insses (Total Reduiced Sulfur) = —
o K 10 ~ 3.00 - Remov. liguor 0.0 keyalt ° ° Y

Bisulfite strength (%)

010

Lime kin &
~| | sulfur losses, as pure S
Suifur dioxide losses (S02)
P Removed biack ouor Black liguor dry soiids (%) | Wash loss 051 kgDt Toproducts O kgiaDt
° |70 v | Oxwtobleaching 018kgfADt  Remov. suifste 0.0 koéaDt
TRE losses Remaved white liquor Remaved reen louor Gr i, dregs 016 kgyradt Flyashloss D02 kgyalt
oo > B <
= o o

Leakages 061 kgDt SOZ emissions 0.1 kiaDt

Removed hisulfte 139 ko/ADt TRS emissions 0,05 kg/ACt

o e pe * You can choose the
additions and losses
= accuracy, 0-2 decimals

(5 pure sodin) (5 pure sulfur)
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° Pr'oblem solved!
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23
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1.7 £ 2
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o 25 50 75 10 CHIRE
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The model has three pre-
programmed tasks:

.. 1. Own initial values:

R 1o == = + The simulation loads
=ty | e the mill-specific

Mo 4047
i - MR

iy o T ey situation which you can
s install

[
i e ] i Marvasknnsaten hinto yhiee
1 : = =i Choose the task ° ®
o & b ) ey : ICal O mi
0% of - ) 4 e Fesos it | [ e R OSEE °
0 # Soz utton g ko

Typical modern mill
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- Extensive and
ain nogel understandable
" instructions included

ax e T —=

[{1 KnowPulp - § #Na balance simulation model - instructions - Micrasoft Internet Explorer A=

General and required
basic knowledge

Setting the mill values EE e e e e i)
Tasks Ko "“"-”a'll"fi:”'; e
T e [l R e s 20am
wn initial values Risharanayoensa: 0910 ° .
Nl Very easy to use; you
Typical modern mill e e e L
e [
Changing the mill initial = F'" i [ty !
o b = onT nee O Dea
R I s
Printing 5 o 8 0‘“ et
Hints to the tasks =, = S e | " * lll 1_ b bl
B T pro essiona O De able
— " < “ button
T A i S e biart Button gueovenoe
{Finally exit these ingtructions by closing Simulated time

T to use this
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£
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Inbux—M\:rm | S22 windons.i. =] £ nassim-tir... || @) knonriio- . B | @jnssinman.. | (@ adobeprot. [T @ w2z




g’ Sulfur / sodium simulation
model

» The simulation model
have been tested with
several existing mills
and is found to be
corresponding

- We are happy to put
your mill-specific data
into the model in order
to make it ready-to-use
for your purposes!
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