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PROCESS FOR THE DERESINATION OF 
PULP AND USE OF CARBON DOXDE OR 

(BI) CARBONATE THEREFOR 

FIELD OF THE INVENTION 

0001. The present invention relates to a process for the 
deresination of pulp as well as to the use of carbon dioxide or 
a (bi)carbonate compound for the deresination of pulp. More 
specifically, the invention relates to the removal of wood 
extractives or resin from an aqueous pulp Suspension in an 
alkaline process stage of the pulping process. 

BACKGROUND OF THE INVENTION 

0002. A problem associated with the production of pulp 
from wood either by chemical, mechanical or semi-mechani 
cal processes is the liberation of wood extractives from the 
wood fibres into the aqueous phase of the pulp suspension. 
The wood extractives are solvent extractable organic materi 
als and they are typically composed of a variety of more or 
less water-insoluble compounds, which form sticky particles 
and agglomerates (pitch) detrimental to the papermaking pro 
cess and products. The compounds designated hereinas wood 
extractives or resin include mainly fatty acids, resin acids, 
terpenes, sterols and phenols. Especially, the fatty and resin 
acids tend to form insoluble calcium salts, which are difficult 
tO remove. 

0003. In chemical pulping, extractives cause problems by 
forming deposits on the equipment and on the fibers. Wires 
and screens may be clogged and dark specks are formed in the 
bleached pulp or paper. The problem is accentuated when 
chlorine free processes are developed and when the use of 
hardwood as a raw material increases. Pulp from hardwood 
contains even more extractives than Softwood and this tends 
to increase the severity of the problems encountered in the 
handling of the pulp, especially in the bleaching and in the 
papermaking processes. Mechanical pulping also liberates 
extractives into the aqueous phase and, depending on the 
operating conditions, the processing of the pulp is disturbed 
to a greater or lesser degree by pitch. 
0004. In kraft processes using hardwood raw material, one 
way to alleviate the pitch problem is to add tall oil from 
Softwood cooking into the hardwood cooking process. Other 
processes for reducing the pitch problem include adding 
Soaps or other surfactants to the pulp to remove the detrimen 
tal substances. One such method is described in WO 2005/ 
080672 (Kemira), which uses an organic stabilizing com 
pound and a surfactant in a peroxide bleaching stage and then 
removes the extractives by dewatering or washing. WO 2004/ 
101882 (Ciba) describes the use of water-soluble cationic 
polymers for controlling pitch deposits. CA 1162358 
(MoDo) uses a mild mechanical working in a special screw to 
deresinate a cellulose pulp. EP 1205 598 (SCA) uses super 
critical carbon dioxide for extracting wood extractives from 
dry pulp. The extract is then trapped in an organic solvent. 
0005. The book “Pitch control, Wood Resin and Deresina 
tion” edited by Ernst L. Back, et al., TAPPI Press Technology 
Park/Atlanta, 2000, pp. 212-218, the contents of which are 
considered to be included by reference in the present speci 
fication, notes (p. 212) that the pH and the content of multi 
Valentions such as Ca and Mg in the washing water influences 
the resin content of pulps after the cooking. It is noted (p. 216) 
that the formation of calcium Soaps late in the pulp washing 
operation may cause problems for deresination. However, 
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these problems may be alleviated by blocking the free cal 
cium by carbonate ions in the late stage of Washing, or the 
washing may be improved by adjusting the pH in the wash 
water with carbon dioxide. The last mentioned washing pro 
cess is described in EP 0296 198 (AGA). 
0006 Thus, carbonates and carbon dioxide in the wash 
water are known to influence the extractives content of the 
washed pulp. However, there is no suggestion of using car 
bonates for deresination in the alkaline bleaching or extrac 
tion stages preceding Such a washing procedure. 
0007. There are a number of alkaline reaction stages 
which are separate from said washing procedures and which 
are typically included in the processing of pulps in a pulp mill. 
Such alkaline processes include oxygen delignification 
stages, peroxide bleaching stages and extraction stages. In 
said stages, the pH is typically raised for the reaction in 
question to above pH 10 with the use of an alkali such as 
sodium hydroxide or oxidized white liquor. It is also known to 
use other alkaline agents such as Sodium carbonate in this 
connection. Although sodium carbonate is not preferred as an 
alkaline agent, it is a much cheaper industrial chemical than 
sodium hydroxide and is therefore sometimes selected for 
providing a high pH. 
0008 WO 00/47813 (STFI) describes a process for oxy 
gen delignification of a chemical pulp, wherein half of the 
alkali consists of carbonates and the pH is adjusted to exclude 
bicarbonates. The carbonates are used for their big buffering 
capacity, which gives an even alkali profile during the pro 
cess. The Kappa number of the pulp is reduced by the process. 
0009 SE 219 677 (Watanabe) describes a process for the 
purification of pulp by oxidation of a pulp with oxygen or air. 
The purification is started by soaking the pulp in a solution of 
sodium hydroxide or sodium carbonate. Thereafter the pulp is 
compressed, disintegrated and placed in water. Air or oxygen 
is applied at an elevated temperature and then the oxidized 
pulp is washed with water. The oxidation removes resins and 
provides a light pulp which is easy to bleach. 
0010 U.S. Pat. No. 3,055,794 describes a method for the 
deresination of a sulfite pulp in connection with the removal 
of the cooking lye and the washing of the pulp. The acidic 
pulp is washed with one or two alkaline washing mediums 
including sodium hydroxide and/or Soda, and finally with 
water to extract resins without mechanical action. The resin 
extracted pulp may be acidified directly after the washing 
operation. 
0011 SE 522 161 (Kvaerner) discloses an oxygen delig 
nification process wherein sodium hydroxide is added to the 
reactor in connection with the generation of carbon dioxide 
therein. The subsequent formation of carbonate and bicarbon 
ate ions provide a buffering action. An improved selective 
Kappa reduction is obtained. 
(0012 U.S. Pat. No. 4,445,969 (Samuelson) describes a 
three stage bleaching stage wherein alkali is Supplied in the 
form of carbonate and liberated carbon dioxide gas is 
removed. 
0013 Manoucheri and Samuelson, Oxygen bleaching of 
kraft pulp, Svensk papperstidning, 12, 1975, p. 451 to 454, 
describe experiments using carbonates and bicarbonates as 
the added alkali. An increased carbon dioxide concentration 
is said to retard the delignification. 
(0014 EP 1266994 (Weyerhauser) describes bleaching of 
mechanical pulps with hydrogen peroxide and using magne 
sium hydroxide and Sodium carbonate as alkali. The bright 
ness of the pulp is increased by the process. 
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0015 Thus, the prior art includes the use of carbonates in 
the alkaline bleaching of pulps and notes its influence on the 
brightness and the Kappa number. The Kappa number is a 
widely used measure of the lignin content of a pulp. There is 
no suggestion in the prior art, however, that the carbonates in 
the alkaline stages might improve the deresination of the 
pulp. The presence of carbon dioxide in an oxygen delignifi 
cation stage is rather considered to impair the reaction. 

BRIEF DESCRIPTION OF THE INVENTION 

0016. It is an object of the present invention to provide a 
process for improving the deresination of a pulp. The objects 
of the invention are achieved by a process and use, which are 
characterized by what is stated in the independent claims. The 
preferred embodiments of the invention are disclosed in the 
dependent claims. 
0017. The invention is based on the realization that car 
bonate ions can be actively utilized for improving the der 
esination of resinous pulps when the pulp is being treated in a 
strongly alkaline process stage, preferably at an elevated tem 
perature. It has been realized that in an alkaline process stage 
the conditions are more favourable for the solubilization of 
the wood extractives than in a washing stage. Provided that 
the pulp is dewatered after the alkaline process stage under 
conditions, which maintain the solubilized extractives in 
Solution, improved deresination of the pulp is obtained. 
0018. Accordingly, the present invention in a first aspect 
provides a process for the deresination of pulp, which com 
prises providing an aqueous pulp Suspension, which contains 
wood extractives in water-insoluble form; Subjecting said 
pulp Suspension to an alkaline process stage other than a 
washing stage at a pH above 10; in said alkaline stage, Sub 
jecting said pulp Suspension to the action of carbonate ions for 
solubilizing a significant part of said wood extractives; said 
carbonate ions being provided by adding a sufficient amount 
of a Substance selected from carbonate compounds and car 
bonate-forming Substances for causing said solubilization; 
and dewatering the resulting carbonate-treated pulp suspen 
sion without lowering the pH below 10 for removing solubi 
lized extractives from said pulp and for providing a der 
esinated pulp. 
0019. In the preferred embodiment of the invention, the 
carbonate ions are provided by a carbonate forming Sub 
stance, which comprises carbon dioxide. Most preferably the 
carbonate forming Substance is provided in the form of gas 
eous carbon dioxide or a gas, wherein the major component is 
carbon dioxide. The carbon dioxide is added to the pulp so 
that carbonate ions are present in the alkaline process. The 
carbon dioxide is preferably added into the alkaline process 
stage itself or to a pipe line leading to the alkaline process 
stage. The carbon dioxide may also be combined with a 
gaseous or vapour phase component which is used for the 
alkaline process stage. 
0020. When carbon dioxide is used to provide the carbon 
ate ions, the amount of carbon dioxide added may be such that 
it has a pH lowering effect on the aqueous pulp suspension. In 
Such a case, it may be necessary to counter the pH-lowering 
effect by adding extra alkali to the alkaline process stage to 
maintain the pH at a desired level above pH 10. 
0021. In another embodiment the carbonate compound 
comprises an aqueous Solution of an alkali metal (bi)carbon 
ate. 

0022. In one embodiment of the invention, the carbonate 
compounds are provided by liquors from other parts of the 
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mill which contain carbonate and/or bicarbonate compounds, 
e.g. bicarbonate brine from a tall oil recovery process or 
liquors from black liquor gasification or gas scrubbing 
liquors. 
0023. In a further embodiment of the invention, a (bi) 
carbonate Solution containing a desired level of (bi)carbon 
ates and a desired pH may be produced by reaction of suitable 
acids and bases outside the main process. An apparatus Suit 
able for such a reaction is described in EP 1461 499 (Linde). 
0024. When liquors comprising bicarbonate compounds 
are used to provide the carbonate ions, the amount of liquid 
added may be such that it has a pH lowering effect on the 
aqueous pulp suspension. In Such a case, it may be necessary 
to counter the pH-lowering effect by adding extra alkali to the 
alkaline process stage to maintain the pH at a desired level 
above pH 10. 
0025. The pulp suspension in the alkaline process stage in 
question may already contain some carbonate ions deriving 
from other operations in the mill. The carbonates may, for 
instance be a result of the use of sodium carbonate as an alkali 
or the carbonates may derive from carbon dioxide used for 
improving the washing of the pulp in a preceding or Subse 
quent process stage. Some carbonate may also derive from the 
cooking of the wood fibres. In order for the carbonate ions to 
perform their deresinating action according to the invention, 
the carbonate content should be controlled to between 30 and 
200 mmol/l of the aqueous phase of the pulp. According to an 
embodiment of the invention, the pulp to be treated has an 
initial carbonate ion content and the carbonate ion concentra 
tion in the pulp increased by the addition of carbon dioxide to 
said pulp. 
0026. One aspect of the invention relates to the use of 
carbon dioxide or to the use of a liquid containing carbonate 
and/or to the use of bicarbonate brine for the deresination of 
an aqueous pulp suspension in an alkaline process stage oper 
ating at a pH above 10.5. The deresinated pulp so obtained is 
preferably further processed into a dried product selected 
from paper, board, paperboard and dry pulp in a manner 
known perse. 

DESCRIPTION OF THE INVENTION 

0027 According to the invention an aqueous pulp Suspen 
sion is deresinated with the aid of carbonate ions. The pulp 
Suspension contains wood extractives in water-insoluble 
form and the extractives are solubilized by the action of the 
carbonate ions. The carbonate ions are caused to act on the 
pulp in a strongly alkaline environment so that insoluble 
compounds are solubilized and can be removed in the Subse 
quent dewatering stage. 
0028. In the present specification and claims, the term 
"deresination' means the removal of wood extractives from 
the aqueous pulp Suspension which is being treated. The 
deresination obtained by the present invention should be sig 
nificant in the sense that it should bring about a clearly notice 
able improvement in the process in the form of reduced clog 
ging, reduced dirt specks in the product and less problems 
related to the presence of extractives such as bad smell and 
taste. The improvement should be understood as referring to 
a comparison to an otherwise similar process but lacking the 
carbonate levels of the present invention. The content of 
certain extractives is reduced by at least 25% and preferably 
at least 30% by the process of the invention. This specific 
reduction refers primarily to the unsaturated fatty acids 
included as part of the extractives. 
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0029. In the present specification and claims, the terms 
“solubilizing” or “solubilized' is used to indicate that extrac 
tive components which are insoluble or sparingly soluble in 
the aqueous phase of the pulp suspension is made to enter the 
aqueous phase in a form which facilitates the removal of 
extractives with the removal of said the aqueous phase. Espe 
cially, the unsaturated fatty acids are components which may 
be dissolved or dissociated and they preferably form micelles. 
0030. In the present specification and claims, the term 
“carbonate ion” refers to ions having the chemical formula 
CO. In the specification and claims, the term "carbonate” 
is sometimes used to denote the carbonate ion, such as in the 
terms “carbonate action' or “carbonate treatment. The car 
bonate ion is an anion, which is more or less closely associ 
ated with a cation such as sodium Na" or calcium Ca". The 
term "carbonate compound” refers to a chemical compound 
Such as sodium carbonate, sodium bicarbonate, calcium car 
bonate, etc. The carbonate compounds of the invention are 
capable of dissociating in an aqueous medium and of provid 
ing carbonate ions therein. 
0031. In the present specification and claims, the term 
'carbonate-forming Substance' refers to a compound or mix 
ture, which is capable of creating carbonate ions in the con 
ditions of the process in question. The preferred carbonate 
forming Substance is carbon dioxide, which forms carbonate 
ions in water according the equation 

0032. The present invention is suitable for the deresination 
of both chemical and mechanical pulps. Both chemically and 
mechanically produced pulps include wood extractives which 
may cause problems at Some point of the process. During the 
handling of the fibres from the wooden raw material to the end 
product, the fibres undergo various treatments, wherein wood 
extractives are liberated and may be either solubilized or 
desolubilized depending on the prevailing conditions. For 
instance, resin acids and fatty acids are relatively soluble 
when they are in the form of sodium soaps while the corre 
sponding calcium Soaps are fairly insoluble and will Stick to 
fibres and equipment. Under favourable conditions the solu 
bilized soaps, especially the Soaps of the unsaturated fatty 
acids, form inmicelles, which in turn are capable of picking 
up and solubilizing also such species, which are not in them 
selves soluble. The micelles are broken and the solubilized 
compounds are deposited on Solid Surfaces Such as inner 
walls of pumps and pipes, in washers, and on fibers, if the 
conditions for micelle formation are disturbed. 

0033. It has been found that the solubility of the wood 
extractives, and especially the solubility of the unsaturated 
fatty acid Soaps of the extractives is significantly increased by 
the presence of carbonate ions in a strongly alkaline environ 
ment. This phenomenon is utilized in the present invention by 
providing a Sufficient carbonate ion content in an alkaline 
process step to Solubilize extractives. By removing the Solu 
bilized components under conditions, which favour the main 
taining of the micelles in intact form, a significant improve 
ment in the deresination is obtained. 

0034 Since the greatest problems with extractives are 
encountered when the pulp is of hardwood origin or contains 
hardwood pulp, the greatest benefits of the invention are 
provided in a process, wherein the wood extractives comprise 
extractives from hardwood. Under favourable conditions, 
also betulinol, which is an especially problematic component 
of birch extractives, can be removed. 
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0035. The pulp, which is to be subjected to the deresina 
tion process of the invention may be a chemical pulp, a 
mechanical pulp, a semi-mechanical pulp, a totally or partly 
recycled pulp or a mixture of Such pulps. The pulp to be 
treated may, for instance, be a kraft pulp, Sulfite pulp, ground 
wood pulp, thermomechanical pulp, chemithermomechani 
cal pulp, high-yield pulp, deinked recovered paper pulp, Stone 
groundwood, refiner mechanical pulp. In a preferred embodi 
ment, the pulp contains kraft pulp of hardwood, softwood or 
mixtures thereof. 
0036. The influence of carbonate ions on the solubility of 
the extractives has previously been utilized in the washing of 
pulps, especially after the oxygen delignification or hydrogen 
peroxide bleaching stages. However, in the present invention, 
carbonate ions are made to act on the pulp in the alkaline stage 
itself. In this manner, the conditions for solubilization can be 
adjusted so as to greatly improve the deresination compared 
to performing a washing operation with carbonate-rich water. 
0037. The alkaline process stage of the invention should 
provide a sufficiently high pH, i.e. one above pH 10. The pH 
is preferably 10.5 or higher, especially between pH 11 and 14. 
The alkaline process step is preferably operated at a pH of 11 
to 13.5. The pH value in the specification and claims refers to 
a value measured at room temperature (about 25°C.). Suit 
able alkaline process stages comprise oxygen delignification 
stages, peroxide bleaching stages and extraction stages. Such 
stages are typically designated O, P and E, respectively, in 
chemical pulping. 
0038. In a preferred embodiment of the invention, the 
alkaline process stage comprises an oxygen delignification 
stage and the pH of the aqueous pulp suspension during the 
oxygen delignification stage is maintained at a value above 
10, preferably pH 11 to 13.5, by an alkali. The alkali used in 
the oxygen delignification stage is typically sodium hydrox 
ide or oxidized white liquor, the main component of which is 
sodium hydroxide. If desired, the alkali may also include 
sodium carbonate or bicarbonate. Mixtures of alkalis may 
also be used. Various other chemicals known to those skilled 
in the art may also be added to the oxygen delignification 
stage provided that they do not impair the action of the car 
bonate ions on the deresination. 

0039. In a preferred embodiment of the invention the car 
bonate forming Substance comprises carbon dioxide. The 
carbon dioxide is preferably gaseous carbon dioxide or a gas 
containing carbon dioxide. It is, possible e.g. in an oxygen 
delignification stage to mix the carbon dioxide with the oxy 
gen gas prior to feeding it into the reaction chamber. The 
carbon dioxide may also be added to steam which is used for 
heating the pulp prior to the alkaline process stage. However, 
it is preferable to add the carbon dioxide separately and con 
trollably to provide a desired concentration of carbonate ions. 
The carbonate concentration may be analysed by conven 
tional means. When the carbon dioxide is fed into the pulp, it 
is preferably fed into the pulp in the alkaline process stage 
itself or prior to said stage. Such as into a pipe leading into the 
process stage. When gaseous carbon dioxide or a gas contain 
ing carbon dioxide is fed into a pipeline, it is preferably fed 
to the pressure side of a pump. The carbon dioxide may also 
be mixed into water used for diluting the pulp suspension in or 
before the alkaline process stage. Carbon dioxide may be fed 
also to alkaline storage stages or alkaline transport stages 
Such as storage towers and stand pipes. 
0040. When the carbonate ions are provided by carbon 
dioxide, which has a pH lowering effect on the aqueous pulp 
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Suspension, this pH-lowering effect is preferably countered 
by adding extra alkali to the process stage to maintain the pH 
at a desired level above pH 10. Also bicarbonates have a 
tendency to lower the pH of the alkaline pulp suspension and 
the pH may need to be adjusted by using more alkali if 
bicarbonate is used to provide the carbonate ions. 
0041. In another embodiment of the invention, the carbon 
ate compounds of the invention are provided by liquor of the 
mill. Such liquors comprise recover liquids comprising car 
bonate and/or bicarbonate compounds, e.g. brine from tall oil 
recovery processes, whereincarbon dioxide has been used for 
acidulation or liquors from black liquor gasification or gas 
scrubbing liquors. It is possible to feed the recover liquid into 
the pulp in the alkaline process stage itself or prior to said 
stage such as into a pipe leading into the process stage. The 
recover liquids may also be mixed into water used for diluting 
the pulp suspension in or before the alkaline process stage. 
0042. The pulp Suspension entering the alkaline stage may 

initially include carbonate ions deriving from Some other 
process step. In the preferred embodiment of the invention, 
carbon dioxide is added to the pulp suspension for increasing 
the carbonate ion concentration in the aqueous phase of the 
pulp suspension. According to the invention, a carbonate 
compound or carbonate-forming compound is added to the 
pulp in an amount Sufficient for providing a carbonate ion 
concentration of 30 to 200 mmol/l, preferably 40 to 140 
mmol/l and most preferably 60 to 120 mmol/l in the aqueous 
phase of the pulp suspension. 
0043. Adding solid carbonate compounds such as sodium 
carbonate or Sodium bicarbonate into a continuous industrial 
process, such as a pulping process, is technically possible but 
it is also rather cumbersome and messy. The Solid compound 
needs to be weighed and dissolved in water before the addi 
tion and this requires a lot of handling and manual work. 
Moreover, when carbonates are added into the process in the 
form of sodium carbonate or sodium bicarbonate, the chemi 
cal at the same time adds extra sodium. That disturbs the 
sodium/sulphur balance in the closed part of the mill. 
0044. In accordance with the preferred embodiment of the 
present invention the carbonate ions are provided by carbon 
dioxide which is easy to handle in the mill and which does not 
add sodium or any other component to the process. The car 
bon dioxide reacts with the water and provides the desired 
carbonates in a simple and elegant manner. 
0045. In the prior art, there has been suggested that carbon 
dioxide in an alkaline reaction stage Such as the oxygen 
delignification stage, might be harmful for the delignification. 
However, in accordance with the present invention, the car 
bon dioxide fed into the pulp suspension has not been found 
to cause any harm. The carbon dioxide is quickly dissolved in 
the alkaline aqueous phase of the Suspension and any pH 
lowering effect is countered by additional alkali. The amount 
of carbon dioxide fed into the pulp is typically from 0.5 to 10 
kg perton bone dry cellulose, preferably from 1 to 7 kg perton 
and most preferably from 2 to 4 kg per ton. The amount of 
carbon dioxide needed may be calculated by measuring the 
carbonate concentration or by measuring the Surface tension 
of the pulp suspension. 
0046 By adding 10 kg of carbon dioxide to a pulp stream 
for an oxygen delignification stage, the carbonate content will 
be immediately increased by about 31 mmol/l. When the 
recirculation of filtrate has reached equilibrium, the carbon 
ate content will have increased by 68 mmol/l from the initial 
carbonate level of the pulp. 
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0047. Whena (bi)carbonate solution or a liquor from other 
parts of the mill is used, the amounts of carbonate ions can be 
easily analysed and/or calculated to provide a corresponding 
increase in carbonate content. 
0048. A sodium bicarbonate brine from a carbon dioxide 
based tall oil recovery process will typically contain carbon 
dioxide about 5-30 kg/m. The amount of bicarbonate brine 
liquid fed into the pulp is typically from 0.01 m to 1 m per 
ton bone dry cellulose, preferably 0.05 to 0.80 m perton and 
most preferably from 0.15m to 0.60 m perton. 
0049. The tall oil recovery brine includes in addition to 
carbon dioxide and (bi)carbonate, also water soluble extrac 
tives, which may assist in the deresination. 
0050. In addition to pH, temperature is a factor which 
influences the solubilization of the wood extractives and an 
elevated temperature is preferred. The alkaline process stage 
is preferably operated at a temperature between 60 and 130° 
C., more preferably at 75 to 110° C. 
0051 A prolonged exposure to the action of the carbonate 
ions improves the micelle formation and hence enhances the 
deresination of the pulp Suspension. In the traditional wash 
ing of bleached pulp with carbonate-rich water, the exposure 
time is very short, typically a matter of seconds. In the pre 
ferred embodiment of the present invention, the pulp Suspen 
sion is Subjected to the carbonate action for a longer time. The 
exposure time should be at least 5 minutes and preferably 10 
minutes, or more. The exposure time is preferably between 
0.5 and 3 hours, more preferably between 1 and 2 hours. 
0052. Without wishing to be bound by any theory, it is 
believed that the beneficial action of the carbonate ions is at 
least partly dependent on the action of the carbonate ions on 
sparingly soluble calcium Soaps of unsaturated fatty acids 
Such as oleic acid, linoleic acid and linolenic acid. At a high 
pH (above pH 10 and especially above pH 10.5) the carbonate 
ions cause said soaps to form solubilized free anions and 
these, in turn, form micelles capable of capturing undissolved 
extractive components. This facilitates the removal of both 
solubilized soaps and insoluble extractive components in a 
subsequent dewatering step. If the pH is lowered below about 
10, the micelles start to disintegrate and the extractives are 
again deposited on the fibres or the equipment. 
0053. In a traditional pulping process there are certain 
steps such as one or more chlorine dioxide bleaching steps, 
which affect the unsaturated fatty acids and tend to saturate 
them. The saturated fatty acids do not seem to have the same 
capacity to form micelles as the unsaturated ones. Therefore, 
the pulp suspension should preferably be subjected to the 
carbonate action in the alkaline process stage prior to being 
Subjected to any stage capable of significantly Saturating the 
unsaturated fatty acids of the wood extractives. 
0054 When the pulp suspension in the alkaline process 
step contains a sufficient amount of free unsaturated fatty 
acids, the Surface tension of the aqueous phase is at a Sub 
stantially constant level. This level is preferably below 35 
mN/m and more preferably below 30 mN/m measured at 70° 
C. according to the well known Du Noüy Ring method. 
0055 When the micelles start to disintegrate, the surface 
tension rises. Therefore, the dewatering stage should not only 
retain a high pH but it should preferably also retain a substan 
tially constant surface tension, preferably below 35 mN/m. 
When the filtrate of the pulp is analysed, the surface tension 
should preferably not change more than 5% when the pulp is 
diluted with equal amounts of deionized water (1:1). When 
the pulp Suspension in the alkaline process stage has been 
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treated with carbonate ions in the desired amount, the system 
becomes robust and can be diluted as much as 1:1 without 
reaching the critical micelle concentration at which the 
micelles disintegrate. The Surface tension is an important 
factor since it indicates the amount of washing water that can 
safely be introduced into the pulp for the dewatering stage 
without destroying the micelles. 
0056. The dewatering of the carbonate treated alkaline 
pulp may be performed in any standard manner providing that 
the pulp is not diluted with such an amount of water that the 
pH falls below the critical value of 10. Preferably the pulp has 
a pH of at least 10.5 and more preferably pH 11 or higher, 
when being dewatered. 
0057 The dewatering of the carbonate-treated pulp pro 
vides a deresinated pulp, which may be used in a well known 
manner. The deresinated pulp is preferably further processed 
into an end product. The end product is typically a dried 
product selected from paper, board, paperboard and dry pulp. 
The procedures for processing a dewatered and deresinated 
pulp into Such end products are well known to those skilled in 
the art and such procedures are therefore not described in 
detail herein. 
0058. In a preferred embodiment of the invention, a kraft 
pulp suspension containing pulp selected from Softwood 
pulp, hardwood pulp and mixtures thereof is Subjected to an 
oxygen delignification stage at a pH of 11 to 13 provided by 
the introduction of oxidized white liquor into said pulp, and 
gaseous carbon dioxide is injected into said pulp suspension 
in an amount of 0.5 to 10 kg per ton bone dry cellulose to 
increase the carbonate ion content of the Suspension and 
improve the solubilization of the wood extractives, whereaf 
ter the delignified pulp suspension is dewatered at a pH of no 
less than 11. 
0059. The above description illustrates the use of carbon 
ate compounds and carbonate-forming Substances for the 
deresination of an aqueous pulp suspension in an alkaline 
process stage operating at a pH above 10. In the preferred 
embodiment, the carbonate ions are provided by gaseous 
carbon dioxide. 
0060. The following example illustrates the invention. 

Example 

0061 Reference Process 
0062. A kraft pulp suspension made of hardwood pulp is 
Subjected to oxygen delignification. The carbonate content of 
the pulp is analysed and is found to be about 25 mmol/l. The 
pulp is first mixed with oxidized white liquor to raise the pH 
for the oxygen delignification. Then oxygen is added to the 
pulp and it is fed into the delignification reactor. The tempera 
ture of the reactor is raised to about 95°C. and the reaction is 
allowed to proceed for about 70 minutes. 
0063. The pH at the end of the oxygen delignification 
reaction is about 11.5. The pulp is diluted with filtrate from a 
washer and dewatered. The pulp so obtained is washed, 
treated further in a bleaching line, washed again, stored and is 
then fed to a paper machine to produce paper. The dewatering 
apparatus after the oxygen delignification stage is badly 
clogged by extractives coming from the delignified pulp. Also 
the later washing stages suffer from Sticky deposits. The 
paper produced in the paper machine contains a significant 
amount of darks specks due to the extractives in the pulp. 
0064. Process of the Invention 
0065. The same delignification operation as above is 
repeated with the difference that carbon dioxide is fed into the 
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pulp after the alkali feed and before the oxygen feed. The 
amount of carbon dioxide is 8 kg per bone dry ton of pulp. 
which raises the carbonate content of the aqueous phase of the 
pulp to 79 mmol/l. The alkali feed is increased to compensate 
for the pH-lowering effect of the carbon dioxide. 
0066. At the end of the delignification reaction the pH is 
11.5 and in the dewatering the pH remains at a value above 11. 
The dewatered pulp is treated as above and used to make 
paper. 
0067. Due to the action of carbonate ions on the extrac 
tives in the highly alkaline reaction stage, a significant portion 
of the extractives are removed with the washing waters. There 
is significantly less clogging of the dewatering equipment 
after the oxygen delignification stage and the paper produced 
has an improved quality and fewer dark specks. 

1. A process for the deresination of pulp, characterized in 
providing an aqueous pulp suspension, which contains 
wood extractives in water-insoluble form; 

Subjecting said pulp Suspension to an alkaline process 
stage other than a washing stage at a pH above 10; 

in said alkaline stage, Subjecting said pulp suspension to 
the action of carbonate ions for solubilizing a significant 
part of said wood extractives; 

said carbonate ions being provided by adding a sufficient 
amount of a Substance selected from carbonate com 
pounds and carbonate-forming Substances for causing 
said solubilization; and 

dewatering the resulting carbonate-treated pulp suspension 
without lowering the pH below 10 for removing solubi 
lized extractives from said pulp and for providing a 
deresinated pulp. 

2. A process according to claim 1, wherein said wood 
extractives comprise extractives from hardwood. 

3. A process according to claim 1, wherein said pulp is 
selected from chemical pulps, mechanical pulps, semi-me 
chanical pulps, recycled pulps and mixtures thereof. 

4. A process according to claim 3, wherein said pulp con 
tains kraft pulp of hardwood, softwood or mixtures thereof. 

5. A process according to claim 1, wherein said alkaline 
process stage is selected from an oxygen delignification 
stage, a peroxide bleaching stage and an extraction stage. 

6. A process according to claim 1, wherein said alkaline 
process stage comprises an oxygen delignification stage and 
the pH of said aqueous pulp suspension during said process 
stage is maintained at a value above 10 by an alkali selected 
from sodium hydroxide, sodium carbonate, oxidized white 
liquor and mixtures thereof. 

7. A process according to claim 1, wherein said carbonate 
forming Substance comprises carbon dioxide or a liquid con 
taining carbonate and/or bicarbonate ions. 

8. A process according to claim 7, wherein said Substance 
is gaseous carbon dioxide. 

9. A process according to claim 7, wherein said liquid 
containing carbonate and/or bicarbonate ions is produced by 
reaction of Suitable acids and bases outside the main process. 

10. A process according to claim 7, wherein said carbon 
dioxide or liquid containing carbonate and/or bicarbonate is 
added to said alkaline process stage or to a pipeline leading to 
said process stage. 

11. A process according to claim 7 wherein gaseous carbon 
dioxide is combined with a gaseous or vapour phase compo 
nent used for said process stage. 

12. A process according to claim 10, wherein gaseous 
carbon dioxide is added in an amount which has a pH-lower 
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ing effect on the aqueous pulp suspension and said pH-low 
ering effect is countered by adding extra alkali to said process 
stage to maintain the pH at a desired level above pH 10. 

13. A process according to claim 7, wherein said carbonate 
forming Substance comprises Sodium bicarbonate brine from 
a tall oil recovery process. 

14. A process according to claim 13, wherein Sodium bicar 
bonate brine is added in an amount which has a pH-lowering 
effect on the aqueous pulp suspension and said pH-lowering 
effect is countered by adding extra alkali to said process stage 
to maintain the pH at a desired level above pH 10. 

15. A process according to claim 1, wherein said carbonate 
compound or carbonate-forming compound is added in an 
amount Sufficient for providing a carbonate ion concentration 
of 30 to 200 mmol/l in the aqueous phase of said pulp sus 
pension. 

16. A process according to claim 1, wherein said alkaline 
process stage is operated at a temperature between 60 and 
130° C. 

17. A process according to claim 1, wherein said pulp 
Suspension is Subjected to said carbonate action for a time 
between 5 minutes and 3 hours. 

18. A process according to claim 1, wherein said pulp 
Suspension is subjected to said carbonate action in said alka 
line process stage prior to being Subjected to any stage 
capable of significantly saturating the unsaturated fatty acids 
of said wood extractives. 

19. A process according to claim 1, wherein the surface 
tension of the aqueous phase of said pulp suspension in said 
alkaline process stage is below 35 mN/n measured at 70° C. 
according to the Du Noüy Ring method in said process stage 
and in said dewatering. 

20. A process according to claim 19, wherein said surface 
tension is changed no more than 5% when the pulp is diluted 
with equal amounts of deionized water (1:1). 
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21. A process according to claim 1, wherein a kraft pulp 
Suspension containing pulp selected from Softwood pulp. 
hardwoodpulp and mixtures thereof is subjected to an oxygen 
delignification stage at a pH of 11 to 13 provided by the 
introduction of oxidized white liquor into said pulp, and 
gaseous carbon dioxide is injected into said pulp Suspension 
in an amount of 0.5 to 10 kg per ton bone dry cellulose to 
increase the carbonate ion content of the Suspension and 
improve the solubilization of the wood extractives, whereaf 
ter said delignified pulp Suspension is dewatered at a pH of no 
less than 11. 

22. A process according to claim 1, wherein a kraft pulp 
Suspension containing pulp selected from Softwood pulp. 
hardwoodpulp and mixtures thereof is subjected to an oxygen 
delignification stage at a pH of 11 to 13 provided by the 
introduction of oxidized white liquor into said pulp, and 
Sodium bicarbonate brine is injected into said pulp Suspen 
sioninanamount of 0.01 m to 1 m perton bone dry cellulose 
to increase the carbonate ion content of the Suspension and 
improve the solubilization of the wood extractives, whereaf 
ter said delignified pulp Suspension is dewatered at a pH of no 
less than 11. 

23. A process according to any one of the preceding claims, 
wherein said deresinated pulp is further processed into a dried 
product selected from paper, board, paperboard and dry pulp. 

24. Use of carbon dioxide for the deresination of an aque 
ous pulp suspension in an alkaline process stage operating at 
a pH above 10. 

25. Use of a liquid containing carbonate and/or bicarbonate 
ions for deresination of an aqueous pulp suspension in an 
alkaline process stage operating at a pH above 10. 

26. The use according to claim 25 for the deresination of an 
aqueous pulp Suspension in an alkaline process stage operat 
ing at a pH above 10, wherein said bicarbonate is sodium 
bicarbonate brine from a tall oil recovery process. 

c c c c c 


