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Vaisala Polaris inline TDS mittausteknologia

Vaisala Polaris PR53SD -prosessirefraktometri mahdollistaa
yksittaisten prosessivaiheiden jatkuvan seurannan ja koko
pesulinjan ohjauksen. Inline TDS mittaus asennetaan suoraan
sellu- tai suodoslinjaan.

TDS muutokset havaitaan valittomasti syotto- ja poistolinjoissa
seka sisaan- ja ulos tulevissa suodoslinjoissa.

Refraktometri mahdollistaa BSW:n optimoinnin :
massasuspension tarkat, luotettavat ja jatkuvat TDS-mittaukset
nestefaasissa yksittaisten pesuvaiheiden paremman hallinnan ja
jatkuvan valvonnan mahdollistamiseksi. Seka pesun etta koko
selluntuotantoprosessin taloudellinen ja ymparistoystavallinen
suorituskyky paranee.

Kun tehtaalla on asennettuna riittava maara linjassa olevia TDS-

mittauslaitteita, se voi laskea ja optimoida BSW-muuttujia, kuten Ykﬁinkiertaisir%massla Tuodogsaa'n pesujérjestelm'arlwl
optimaalisen laimennuskertoimen (DF) ja siirtymasuhteen (DR), teho ulus”\./.0| aan laskea ID —m||ttaus’;erj”|o.erustlee“a.“
suhteellisen pesuhavion (1-Y) ja laitoksen Jarjestelmaan massan mu ana.tu evan Jajgrjeste masta
Kokonaishyotysuhdekertoimen (E) suodoksen mukana poistuvan liuenneen kiintoaineen

weight
Disschved Solids to evaporation [ ]
ton of pulp
% Efficiency =
weight
Dissolved Solids to the washing system [ —]
ton of pulp
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Figure 3: Washing system efficiency calculation
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Nline TDS mittaus ruskean massan pesun ja
nappivaineen toiminnan tehostaminen

Basic installation

Advanced installation

Complete installation
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Ruskean massan pesun inline TDS optimointi

Costs

[€/ADt]
A

Chemical costs
(Bleaching,

make-up chemicals) Optimum operational costs

Evaporation costs

Demand for the wash loss
(bleaching, environmental
load, pulp quality factors)

]
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’ Wash water
[m3/ADt]
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100 % Wash Liquor

Water
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100 % Solids

Inorganics
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>Conductivity
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>T1DS

10.9.2026

9



Kemikaalien talteenotto I

Make up

« Recovery of inorganic chemicals is a primary reason for using pulp washing. Inorganic chemical
recovery directly affects the cost associated with make-up chemical purchasing. In modern kraft
mills, usually 96%-99% of the inorganic cooking chemicals are recovered back into the system.

« Atthis mill experiment increasing the dilution factor by 1 unit, the make-up chemical cost as NaOH
decreases on an average by 1.0 €/BDt.

Cooking Chemical Makeup

9 Cost vs. Dilution Factor
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Kemikaalien talteenotto II:

Evaporation

« At this mill experiment increasing the dilution factor by 1 unit,
evaporation costs increase on an average by 1.5 €/BDt.

VAISALA

Evaporation energy costs, (€BDt)
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Cost Of Black Liquor Evaporation
Steam vs. BSW Dilution Factor
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Kemikaalien talteenotto Ill:

DF vs DR

« Using real time measurements, it is possible to monitor effectiveness of the washer and find
optimal values.

* Inthis case, the dilution factor should be above 1 to guarantee unobstructed washer
performance

* [f have to reduce the amount of wash water, should remember for example: pulp cleanness,
performance of oxygen delignification, chemical consumption in bleaching and wastewater

load. Optimum range Normal practice
1-3 uptoS
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Happivaihe ja valkaisu I:

Optimum range Process difficulties

[*%)
=

« The oxygen delignification response was

)

highly affected by the amount of washing = T L =8
loss. This is due to the fact that oxygen is 5 5
consumed in the oxidation reactions of the %f;_ —
washing loss D AgeTE

« Thetemperaturein the oxygen reactor e e w e w
correlates with the amount of washing loss. Hasting ossto oxyeen deignfcation (<sbs/B0Y

Source: modified from R Kopra et al.'s 2012 article
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Happivaihe ja valkaisull:

Carryover Oxygen Consumption in the O, Delignification

6.0

y=0.011x+3.16and R2=0.36

« Inthe mill process, carryover oxygen consumption can be evaluated by 5s
measuring the variation in the COD, conductivity, or TDS before the O, process

and the temperature increase in the reactor. 2 so0
« [tis possible to estimate how much oxygen would be consumed by washing % s
loss/carryover. c
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Happivaihe ja valkaisu Il

« Efficient BSW reduces the consumption of reagents in the subsequent bleaching.

« \With washing after oxygen delignification the economy and the environmental
friendliness of the whole fiber line is improved.

Bleach Chemical Cost For Black

A Liquor Solids vs. Dilution Factor
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Jateveden kasittely

« Main driving forces to reduce freshwater usage in chemical pulping and bleaching are
economic and environmental reasons as well as the legislation.

« |Inefficient washing results in higher effluent color, chemical oxygen demand (COD)J, and
biochemical oxygen demand (BOD) in the receiving waters.

Waste Treatment Cost
vs. Dilution Factor
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Vaisala Polaris inline TDS mittausteknologia
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