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Abstract Causticizing system is an important 

part of the recuperation cycle of the Kraft pulp pro-
duction process. In this system, the Na2CO3 in green 
liquor from the recovery boiler is converted in 
NaOH which is a component of the digester cooking 
liquor. The system is composed by one extinction re-
actor, where CaO is added to green liquor, followed 
by three reactors. Three semi-empirical models of 
CENIBRA's causticizing system are proposed to 
simulate the stationary state. The mass balance is 
developed considering three types of reaction rate 
equations, whose coefficients were estimated using 
industrial data. The following assumptions are used: 
CSTR reactors, instantaneous slaking reaction, con-
stant temperature and rate reactions as functions of 
NaOH and Na2CO3 concentrations. The premise is 
that all non-modeled factors and the system specifici-
ties are included in the estimated coefficients. The 
obtained models were validated using new industrial 
data and good agreement was achieved. 
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I. INTRODUCTION 
The digester cooking liquor (or white liquor) used in the 
Kraft pulp production process is prepared in the 
recausticizing plant. In this plant, the smelt from the 
bottom of the recovery boiler is diluted with weak liq-
uor in the dissolving tank. This solution, known as 
green liquor, is sent to tanks in series for removing re-
covery furnace impurities called dregs, and thus reduc-
ing variations in density and strength as well. The clari-
fied green liquor is then mixed with lime in an agitated 
tank, known as slaker. In addition to providing intimate 
mixing of two reactants, which are the green liquor and 
the lime, the slaker also removes most of lime impuri-
ties, called grits. The reaction is then completed in a se-
ries of agitated tanks, known as causticizers. The white 
liquor contains a suspension of calcium carbonate, 
known as lime mud, which is formed during the 
causticizing reaction. The lime mud is separated from 
the white liquor in a white liquor clarifier. The obtained 
product is then sent to the digesting department. Figure 
1 shows a diagram of the process. 

The mill’s economic viability depends on the capaci-
ty of its recausticizing system to convert recovered 
chemicals to a proper quality cooking liquor at demand 
flow to maintain a steady pulp production (Green and 
Hough, 1998). Three steady state semi-empirical models 
 

 
Figure 1: The recausticizing plant diagram. 

that describe a real recausticizing plant are proposed in 
this work. The obtained models reproduce the real be-
havior of both the slaker and the causticizers of 
CENIBRA industry. 

The studied process proceeds in two stages. The first 
reaction stage, known as slaking, involves the addition 
of quicklime (CaO) to the green liquor, where it reacts 
with the water to form calcium hydroxide (Ca(OH)2) 
(Eq. 1). The slaking reaction is exothermic. It releases 
270kcal/kg CaO. 
 CaO(s) + H2O → Ca(OH)2(s), (1) 

In the second stage, the Ca(OH)2, which was formed 
in the slaker, reacts with sodium carbonate (Na2CO3) as 
written in Eq. (2). 
 Na2CO3 + Ca(OH)2(s) ↔ CaCO3(s) + 2NaOH, (2) 

Although the reactions are written in two stages, 
they actually overlap because part of the causticizing 
occurs almost coincidentally with the slaking.  

In this study, the causticizing efficiency (CE) is de-
fined as the relation between the concentration of NaOH 
and the sum of the concentration of NaOH and Na2CO3 
(Eq. 3). 
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The causticizing reaction is reversible and thus pro-
ceeds in either direction depending upon the relative 
concentrations of the reactants and the products (Eq. 2). 
According to Green and Hough (1998), this reaction, 
even under favorable conditions, does not get, a conver-
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