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Abstract 
In previous studies it has been corroborated that rewetting occurs after suction boxes and 
couch rolls. A certain amount of water is left in the forming fabric after the suction zone, 
resulting in external rewetting which decreases the dry content of the web with 3-5 % - units. 
In the present work different super absorbents with high absorption capacity were used with 
the intension to absorb the water left in the forming fabric after a suction pulse before it 
flowed back into the web. 
 
 First the possibility of reducing rewetting was investigated in laboratory scale. A super 
absorbent was placed underneath the forming fabric and the web in a laboratory suction box 
during a suction pulse. A number of different absorbents were tested and several of them did 
significantly reduce the rewetting of the web. In some trials the reached dry content did not 
decrease at all after the suction pulse. 
 
Second the idea was verified in pilot scale. The rewetting was unfortunately not reduced in 
the same extent in the pilot trials as in the laboratory trials. But with the proposed 
justifications of the method it could be proved to work in also pilot scale. 
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1 Introduction 
In papermaking a highly diluted fibre suspension is continuously distributed by the headbox 
on a high speed wire. The wire through which the suspension is dewatered consists of a fabric 
spliced into an endless band (later referred to as the forming fabric). The dry content is about 
0.5 % when the suspension hits the wire section, which means that 200 ton water has to be 
removed to make 1 ton paper. The water is removed in three different sections: wire-, press- 
and drying section. 
 
In the wire section (depicted in Figure 1) water removal can be divided into two zones, in the 
first zone water is removed by gravity and small vacuum pulses created by stationary 
dewatering elements underneath the wire, named foils. In the second zone water is removed 
by stronger vacuum pulses created by so called suction boxes, stationed under the wire 
(described below). In the press section the web is pressed between two rolls whereof one or 
both of them are felt encrusted in 2 - 4 press nips. The dry content increases from ca. 20 
percent after the wire section to ca. 40 – 50 percent after the press section. In the drying 
section, water is evaporated by heat which requires a large amount of energy and is therefore 
an expensive method. To make the process as energy and cost-effective as possible it is 
desirable to remove as much water as possible in the beginning of the process. 
 

 
Figure 1: The wire section on a Fourdrinier paper machine. 
 

1.1 Suction box 
One or several suction boxes are placed in a row under the wire in the forming section. A 
vacuum pump is connected to the box and vacuum pulses are created with vertical slits on top 
of the box which sucks the water out of the web, through the forming fabric and down into the 
box. The surface on top of the box is covered with a low-friction material, often ceramics, to 
prevent wear on the forming fabric. Usually the under pressure in the boxes is about 15-40 
kPa but it can be as high as 65 kPa. 
 
A couch roll is a rotating element with a stationary suction zone inside and drilled holes in the 
shell. Vacuum levels normally vary between 40-80 kPa. The couch roll rotates in the same 
speed as the wire which enables the suction zone to have a greater under pressure then 
stationary suction boxes without damage the wire. After the wire section the dry content in 
the web is 15-23 % (Räisänen, 2000). 
 
According to Åslund (2008) the three most important dewatering mechanisms during suction 
box dewatering are: compression of the web, displacement of water out of the pores of the 
web when air flows through and rewetting. These three mechanisms are depicted in Figure 2. 
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Figure 2: Dewatering mechanisms during suction box dewatering (Åslund, 2008). 

1.2 Rewetting 
When the web passes over a suction box it is compressed due to the pressure difference. After 
the suction box the web expands again and water from the forming fabric flows back into the 
web, i.e. rewetting. The driving force for rewetting is the capillary forces in the web. The fact 
that the forming fabric can hold large amounts of water available for rewetting was confirmed 
by Luotonen and Sämpi (1995). 
 
Rewetting also occurs in the press section, and has here been classified into internal, external 
and separation rewetting by Norman (1987). Internal rewetting occurs in a press nip when the 
pressure pulse is decreasing. External rewetting occurs after the press nip, equivalent in 
suction box dewatering it is the water that flows back into the web from the forming fabric 
after a suction pulse. Separation rewetting is the water between the web and the forming 
fabric which stays with the web when the web and the forming fabric separate. 
 
Few studies have been done on how to prevent rewetting, McDonald (1999) proposed finer 
surface of the forming fabric, a web transfer layout was proposed by Leinonen (1998) and 
Lindblom and Blomquist (1999) proposed to place a membrane with micro pores underneath 
the web.  
 
External rewetting was shown to decrease the dry content 3-6 % - units after suction box 
dewatering in an experimental study by Åslund et al. (2008), see Figure 3. Since it is 
desirable, as mentioned earlier, to remove as much water as possible in the beginning of the 
dewatering process rewetting is a highly unwanted phenomenon. 
 

 
Figure 3: Dry content development during a 400 ms suction pulse, Peter Åslund. 
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2 Objectives 
The main aim of this thesis is to investigate if the unwanted rewetting from the forming fabric 
back to the web after a suction pulse could be reduced by the absorptive capacity in some 
super absorbents. 
 
The objectives of this thesis are: 
 

I. Investigate the possibility to reduce rewetting by using an additional super absorbent in 
laboratory scale 
 

II. If possible, verify the findings in pilot scale 
 
By placing a material with higher absorption ability than the web underneath the forming 
fabric the intension is that the water left in the forming fabric will be absorbed by the super 
absorbent instead of re-entering the web, illustrated in Figure 4. 
 

 
Figure 4: Schematic illustration of the intention with the absorbent, in the wire section of a paper 
machine.
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3 Material and method 

3.1 Laboratory study 

3.1.1 Equipment 

Absorbents 
Seven different super absorbents were tested in this study; thick Wettex, thin Wettex, Lavette 
J-cloth, Lavette Super, Trikotex, Easi Tex 97 and Easi Tex Purolin, all depicted in Figure 5. 
The two wettex materials were also perforated to increase their permeability. This was done 
by a company named Laser Nova in Östersund. Two different patterns were used, one with 
0.6 mm holes and one with 1 mm holes, both with 1.5 mm between the centres of the holes 
depicted in Figure 6. 
 

 
Figure 5: A close up of the different absorbents used in this study; 1: Thick Wettex, 2: Thin Wettex, 3: 
Lavette J-cloth, 4: Lavette Super, 5: Trikotex, 6: Easi Tex 97, 7: Easi Tex Purolin. 
 

 
Figure 6: A close up of the perforated wettex absorbents; 1: Thick wettex with 1 mm holes, 2: Thick 
wettex with 0.6 mm holes, 3: Thin wettex with 1 mm holes, 4: Thin wettex with 0.6 mm holes. 
 
The primary uses for the tested super absorbents are dish cloth or cleansing tissues that could 
be found in a regular home. They all have different properties and dimensions in thickness, 
permeability, grammage, absorption capacity etc. A summary of the most important 
properties are listed in Table 1 for each one of the super absorbents. The absorption ability 
was measured by fully saturate the absorbent in water and then gently squeeze out the 
overflow.  
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Table 1: Super absorbents properties 
Number 

  
Super absorbent 

 
Hole size 

[mm] 
Grammage 

[g/m2] 
Thickness 

 [µm] 
Absorption 

[g/m2] 

1 Wettex, thick - 383 1850 401 
2 Wettex, thin - 187 700 281 
3 Lavette J-cloth ~1 50 300 108 
4 Lavette Super ~2 74 800 219 
5 Trikotex ~1 47 300 104 
6 Easi Tex 97 ~0.6 75 550 189 
7 Easi Tex Purolin ~1 73 450 166 
8 Wettex, thick perforated ~1 218 1850 341 
9 Wettex, thick perforated ~0.6 278 1850 418 

10 Wettex, thin perforated ~1 118 700 222 
11 Wettex, thin perforated ~0.6 136 700 284 

 

Laboratory suction box 
Rewetting has been studied in lab scale using a laboratory suction box. The suction box and 
the separation device in Figure 7 has been developed at Innventia during a number of earlier 
master and doctorial thesis, for example Åslund (2008). 
 

 
Figure 7: Separation device arranged on top of the laboratory suction box (left) and a close up of the 
absorbent placed underneath the forming fabric (right). 
 
The equipment is connected to a vacuum tank with a volume of 250 l. A movable slit plate in 
the bottom of the laboratory suction box acts as a valve and controls the vacuum pulses. The 
slit plate is driven by an electrical motor connected to an excenter. When the slit plate is in its 
left position the valve is open and the vacuum applied. The length of the pulses is adjusted by 
keeping the slit plate in its left position for the wished time. 
 
A nylon net is located on top of the forming fabric, mounted to an aluminium frame, which 
can be removed rapidly together with the web by a pressurized cylinder, i.e. the separation 
device. A control unit connected to a micro switch, which detects when the vacuum pulse 
starts, controls the time from the start of the pulse to the removal of the aluminium frame. The 
desired delay time is set manually before every trial. A signal from the control unit opens a 
valve which connects the pressurized cylinder with the pressure tank, and the sample is 
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removed. The minimum possible time between the start of the pulse and the removal of the 
web is 31 ms. 

3.1.2 Experimental procedure 
The test sheets were formed by placing the aluminium frame with the nylon net on a circular 
forming fabric, surrounded by a plastic sheet, and place it in a Finnish sheet former. Since the 
plastic sheet was impenetrable a circular web was formed on top of both the forming fabric 
and the nylon net, see Figure 8. The dry content of the newly formed sheets before the suction 
pulse was measured to 6-7 %.  
 

 
Figure 8: Sheet forming. 
 
An absorbent was placed at the bottom of the laboratory suction box. The arrangement with 
the web on the forming fabric was placed on top of the absorbent and a vacuum pulse was 
applied (Figure 7, right). The aluminium frame with the web was removed at a series of 
different times from the end of the suction pulse up to 400 ms later, which later is referred to 
as the rewetting time. Reference series without an absorbent under the forming fabric were 
also run for all tests to be able to compare the difference in rewetting with and without 
absorbent. 
 
The dry content of the absorbent in the trials was determined by placing one slightly wet on 
the suction box and applying a suction pulse. This should simulate the dryness that might be 
realistic to reach with a couch roll in the industry. The possible dry content was estimated to 
~16 %. Further on the dry weight of the absorbents and the wanted dry content (16 %) was 
used to calculate the wet weight. Before every trial the amount of water was controlled in the 
working absorbent by weighing it and adjusting the weight by remove or ad water. 
 
After the web was removed with the aluminium frame by the pressurized cylinder it was 
peeled of from the nylon net. A circular area of 36 mm in diameter was punched out from the 
centre of the sample to reduce errors relating to an uneven moisture profile, caused of edge 
effects. The centre part was weighed, dried in a laboratory oven and weighted again. To 
determine the dry content of the sample the weight of the wet sample was divided by the 
weight of the dry sample. Figure 9 shows an example of the dry content development after a 
400 ms suction pulse without absorbent plotted versus the rewetting time, the time after the 
suction pulse. The error bars indicate a mean value of the first standard deviation over all the 
data points. In the rest of the figures every point corresponds to a mean-value of two samples 
to get as thoughtfully values as possible. 
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Figure 9: An example of the dry content development after a 400 ms suction pulse with a bleached 
chemical 60% hardwood/ 40% softwood pulp and a grammage of 60 g/m2 without absorbent. 
 

3.1.3 Experimental parameters 
The trial conditions and experimental parameters are summarized in Table 2. 
 
Table 2: Trial conditions and experimental parameters of pilot paper machine trials. 

• Vacuum level: -30 kPa 
• Pulse length: 50, 400 ms 
• Rewetting time: 0, 20, 50, 100, 150, 200, 250, 400, 600 ms 
• Pulps: 

• Bleached chemical softwood pulp; WRV: 0.955 g/g, SRº: 12.5 
• Bleached chemical 60% hardwood 40% softwood; WRV: 0.957 g/g, SRº: 13.2 
• Thermo mechanical pulp (TMP) from Hallsta; WRV: 1.454, SRº: 65.8 

• Grammage: 50, 60, 160, 240 g/m2 
• Forming fabric: Standard forming fabric for fine paper 
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3.2 Pilot paper machine trials 

3.2.1 Equipment 
The theory with using a super absorbent to reduce the rewetting was also applied in pilot scale 
at Innventia's pilot paper machine the FEX, depicted in Figure 10. The jet from the head box 
is delivered directly into the nip of two fabrics, called twin-wire forming. The dewatering of 
the web continues at the couch roll after which rewetting normally occurs. 
 

 
Figure 10: Overview of the wire section of the FEX pilot paper machine. The blue arrows indicate the 
sampling locations. 
 
The two absorbents with the highest influence on the dry content from the laboratory trials 
were Lavette J-cloth and Easi Tex 97. Therefore those were the given candidates to use in the 
pilot trials. 
 

3.2.2 Experimental procedure 
To apply the method in pilot scale a couch roll in the EuroFEX was encrusted with the super 
absorbent Easi Tex 97. The principle was the same as in the laboratory scale, the absorbents 
function was to absorb the water left in the forming fabric after the suction zone in the couch 
roll before it rewetted the web. The differences are that the absorbent gets no room for 
expanding and it will not be in contact with the forming fabric after the couch roll. Attaching 
the absorbent round the couch roll was not an easy task since the friction of the wire is the 
only driving force for the rotation of the couch roll. Spray glue 77 from 3M was tested to hold 
together the absorbent in wet conditions. Two stripes of the absorbent were glued together; 
one end was attached at the bottom of a bucket and the other around a bar, depicted in Figure 
11. The bucket was filled with 5 l water and stabilised so it was unable to overturn. 
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Figure 11: Arrangement to test the strength of a glue splice. 
 
The spray glue 77 did past the test of holding together two stripes of Easi Tex 97 under water 
with a weight of 5 kg and was there fore used to fix the absorbent on the pilot paper machine. 
The test was carried out during 24 hours and when the glued stripe was measured afterwards 
it was seen that it had been stretched out by 10 % in length next to the glue, but not at all over 
the glued area. 
 
The spray glue was not used directly on the couch roll since the only way to remove it was 
with acetone which could harm the rubber on the roll, but it was used to glue the absorbent 
with it self crossover the roller and at the edges to prevent the absorbent absorbing water 
there. The absorbent itself was a bit elastic and therefore it had to be stretched out before use 
to fit as tight as possible around the roll. A couple of pre-cut pieces of the absorbent were 
prepared in advance by stretching them out and spray glue their edges to have some spare in 
case they would brake during the trial. 
 
A double-coated adhesive tape was fixed outside the suction zone (sideways) where the 
sprayed edges of the absorbent were attached. The absorbent was tightening up as hard as 
possible and the splice crossover the roller was glued together on site. To secure the 
arrangement silver tape were wined over the edges, all depicted in Figure 12. 
 

 
Figure 12: Attachment of the absorbent on the couch roll. 
 
The sampling was performed by gently pressing a table spoon against the wire and scrap of 
the web at the different sampling locations see Table 3. Double samples were taken at every 
point to reduce the error margin. 
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3.2.3 Experimental parameters 
The trial conditions and experimental parameters are summarized in Table 3. 
 
Table 3: Trial conditions and experimental parameters of pilot paper machine trials. 

• Pulp: Standard mixture of 60% hardwood and 40% softwood 
• Grammage: 60 g/m2 
• Machine speed: 350, 700 m/min 
• Suction pulse length: 37, 18 ms 
• Vacuum level: -25, -50 kPa 
• Forming fabric: Ultra 5000-PK332 (SSB) 
• Sampling locations: 50, 100, 150, 200, 300, 400, 500, 750, 1000, 3000, 4500 mm 

from the suction zone 
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4 Results and discussion 

4.1 Laboratory study 

4.1.1 Screening 

Wettex 
The first material tested as absorbent was wettex. The compact material in the absorbent 
reduced the air flow through the web thus a lower dry content was reached immediately after 
the suction pulse compared to when no absorbent was used, see Figure 13. The absorbent 
made of thick wettex did not improve the dry content of the web. But the dry content from 
both trials ends at approximately the same value although it starts lower from the one where 
the absorbent was used. The water left in the forming fabric was probably absorbed by the 
absorbent before it re-entered the web. As corroborated in previous studies the web from the 
trial without the absorbent was rewetted several percentage units just a few milliseconds after 
the suction pulse.  
 
The absorbent of thin wettex also prevented the air flow through the web, but not in the same 
extent as with the thick wettex, see Figure 14. The final dry content reached using thin wettex 
was actually higher compared to when no absorbent was used. This again indicates a 
reduction of the rewetting when using wettex absorbent. 
 

 
Figure 13: Dry content development of a softwood pulp at a grammage of 60 g/m2 using thick wettex 
as absorbent with an under pressure of 30 kPa in the suction pulse; after a 50 ms suction pulse (left), 
after a 400 ms suction pulse (right). 
 

 
Figure 14 : Dry content development of a bleached chemical 60% hardwood/ 40% softwood pulp at a 
grammage of 60 g/m2 using thin wettex as absorbent with an under pressure of 30 kPa in the suction 
pulse; after a 50 ms suction pulse (left), after a 400 ms suction pulse (right). 
 
The perforated wettex did increase the air flow through the web. In the trials where the thick 
perforated wettex absorbents were used the same dry content as with no absorbent was 
reached immediately after the suction pulse. After a 50 ms suction pulse both hole sizes 
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reduced rewetting slightly. But the finally dry content after 400 ms rewetting time was still 
lower than the dry content reached immediately after the suction pulse, see Figure 15. 
 

 
Figure 15: Dry content development during a 50 ms suction pulse of a bleached chemical 60% 
hardwood/ 40% softwood pulp at a grammage of 60 g/m2 using thick perforated wettex as absorbent 
with an under pressure of 30 kPa in the pulse; with 0.6 mm hole size (left), with 1 mm hole size (right). 
 
After the longer 400 ms suction pulse less water was left in the forming fabric, thus able to 
rewet the web. When the thick perforated wettex absorbents were used after a 400 ms suction 
pulse their absorption ability was large enough to absorb all the water before it rewetted the 
web. In Figure 16 it may be seen that the dry content after 400 ms rewetting time is nearly the 
same as immediately after the suction pulse with the absorbent. 
 

 
Figure 16: Dry content development during a 400 ms suction pulse of a bleached chemical 60% 
hardwood/ 40% softwood pulp at a grammage of 60 g/m2 using thick perforated wettex as absorbent 
with an under pressure of 30 kPa in the pulse; with 0.6 mm hole size (left), with 1 mm hole size (right). 
 
Also when the thin perforated wettex were used the air flow through the web was increased 
during the pulse. After a 50 ms suction pulse the absorbent with the 0.6 mm holes reduced the 
rewetting but with the larger holes (1 mm), the thin material left between the holes was not 
enough to absorb the water left in the forming fabric after the pulse and the rewetting was as 
large as without absorbent, see Figure 17. The reason that the dry content without the 
absorbent differs several percent units immediately after the suction pulse between the left 
and the right figure is because the trials were run with different batches of the pulp and before 
and after the laboratory suction box had a close service. It is the shape of the curves that are 
most important, and the relation to the reference curve. 
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Figure 17: Dry content development during a 50 ms suction pulse of a bleached chemical 60% 
hardwood/ 40% softwood pulp at a grammage of 60 g/m2 using thin perforated wettex as absorbent 
with an under pressure of 30 kPa in the pulse; with 0.6 mm hole size (left), with 1 mm hole size (right). 
 
Even after the 400 ms suction pulse when less water is left in the forming fabric the 
absorption ability was not enough of the thin wettex with the larger holes, but in the case with 
the smaller holes almost all rewetting was reduced, see Figure 18. 
 

 
Figure 18: Dry content development during a 400 ms suction pulse of a bleached chemical 60% 
hardwood/ 40% softwood pulp at a grammage of 60 g/m2 using thin perforated wettex as absorbent 
with an under pressure of 30 kPa in the pulse; with 0.6 mm hole size (left), with 1 mm hole size (right). 
 

Lavette J-cloth 
With Lavette J-cloth the suction pulse reached the web properly due to the high permeability 
of the absorbent caused by its already perforated structure. In Figure 19 it can be seen that a 
higher dry content is reached after the suction pulse compared to the reference without 
absorbent, this was corroborated by Lindblom and Blomquist (1999) and is due to the 
capillary forces in the absorbent which increases the dewatering. After a 400 ms pulse the 
rewetting was significantly reduced by the absorbent (Figure 19, right) but after a 50 ms 
pulse when more water is left in the forming fabric the absorbency of the Lavette J-cloth was 
not enough to prevent the water from flowing back to the web (Figure 19, left). 
 

 
Figure 19 : Dry content development of a bleached chemical 60% hardwood/ 40% softwood pulp at a 
grammage of 60 g/m2 using Lavette J-cloth as absorbent with an under pressure of 30 kPa in the 
suction pulse; after a 50 ms suction pulse (left), after a 400 ms suction pulse (right). 
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Lavette Super & Trikotex 
The absorbents Lavette Super and Trikotex did let the air flow through the web and the same 
dry content as without absorbent were reached immediately after the pulse but no one of the 
absorbents prevented the rewetting of the web. The absorption ability was too weak to absorb 
the water left in the forming fabric in both the absorbents, see Appendix 1. 
 

Easi Tex Purolin 
Easi Tex Purolin did reduce the rewetting significant after a 400 ms suction pulse, the dry 
content was 4 percent unit higher than without absorbent after the rewetting had occurred. But 
after a 50 ms suction pulse the dry content ended up at almost the same values, see Figure 21. 
 

 
Figure 21 : Dry content development of a bleached chemical 60% hardwood/ 40% softwood pulp at a 
grammage of 60 g/m2 using Easi Tex Purolin as absorbent with an under pressure of 30 kPa in the 
suction pulse; after a 50 ms suction pulse (left), after a 400 ms suction pulse (right). 
 

Easi Tex 97 
When the absorbent Easi Tex 97 was used barely any rewetting at all occurred neither in the 
trials with a 50 ms suction pulse nor in the trials with a 400 ms suction pulse, see Figure 20. 
Also here after the 400 ms pulse an increasing in dewatering occurs due to the capillary forces 
in the absorbent. 
 

 
Figure 20 : Dry content development of a bleached chemical 60% hardwood/ 40% softwood pulp at a 
grammage of 60 g/m2 using Easi Tex 97 as absorbent with an under pressure of 30 kPa in the suction 
pulse; after a 50 ms suction pulse (left), after a 400 ms suction pulse (right). 
 

4.1.2 Detailed investigation 
Based on the results from the screening the two material Lavette J-cloth and Easi Tex 97 were 
picked out for deeper investigations. 
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Lavette J-cloth 
Due to the low absorbent capacity of the Lavette J-cloth multiple layers were used to increase 
the absorption properties (one, two and four) in trials with a standard softwood pulp, see 
Figure 22. Since more water was left in the forming fabric after the 50 ms pulse than after the 
400 ms pulse a higher absorbent capacity, i.e. multiple layers, is required to prevent the 
rewetting. But when multiple layers of the absorbent were used the permeability decreased, 
the air flow through the web was reduced and a lower dry content was reached immediately 
after the pulse. After the 400 ms pulse the absorbent capacity of one layer of the Lavette J-
cloth was enough and since one layer gave the highest air flow through the web it also gave 
rise to the highest dry content. In all the trials the rewetting was significantly reduced 
compared to without absorbent. 
 

 
Figure 22: Dry content development of a softwood at a grammage of 60 g/m2 using different amount of 
layers Lavette J-cloth as absorbents with an under pressure of 30 kPa in the suction pulse; after a 50 
ms suction pulse (left), after a 400 ms suction pulse (right). 
 
To evaluate the influence of the pulp a TMP from Hallsta with a very high tendency to rewet 
was tested. A higher absorption capacity of the absorbent was then required to prevent the 
rewetting. When multiple layers of Lavette J-cloth were used the rewetting was reduced more 
than when only a single layer was used, see Figure 23. 
 

 
Figure 23: Dry content development of a TMP from Hallsta at a grammage of 50 g/m2  using different 
amount of layers Lavette J-cloth as absorbent with an under pressure of 30 kPa in the suction pulse; 
after a 50 ms suction pulse (left), after a 400 ms suction pulse (right). 
 
 
Figure 24  shows the dry content development for the whole process, during and after the 
suction pulse, from trials with the same grammage  and pulp as in the screening (60 g/m2 and 
the standard bleached chemical 60% hardwood/ 40% softwood pulp). It was again 
corroborated that after a 50 ms pulse a higher absorbency of the absorbent than one layer of 
Lavette J-cloth is needed to prevent the rewetting. Nevertheless after a 400 ms pulse in the 
laboratory suction box the rewetting is significantly reduced with only one layer of Lavette J-
cloth. 
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Figure 24: Dry content development of a bleached chemical 60% hardwood/ 40% softwood pulp at a 
grammage of 60 g/m2 using Lavette J-cloth as absorbent with an under pressure of 30 kPa in the 
suction pulse; during a 50 ms suction pulse (top), during a 400 ms suction pulse (bottom). 
 

Easi Tex 97 
Easi Tex 97 has a higher absorbent capacity then Lavette J-cloth which makes it possible to 
absorb more water in the case with the 50 ms pulse. Figure 25 shows the dry content 
development for the whole process from trials with the same grammage and pulp as in the 
screening (60 g/m2 and the standard bleached chemical 60% hardwood/ 40% softwood pulp).  
The dry content became about 4 percent units higher after a 50 ms suction pulse and almost 5 
percent units higher after a 400 ms suction pulse when Easi Tex 97 was used as absorbent.  
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Figure 25: Dry content development of a bleached chemical 60% hardwood/ 40% softwood pulp at a 
grammage of 60 g/m2 using Trikotex  as absorbent with an under pressure of 30 kPa in the suction 
pulse; during a 50 ms suction pulse (top), during  a 400 ms suction pulse (bottom). 
 

~4% units 
rewetting 
reduction 

~5% units 
rewetting 
reduction 
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4.2 Pilot paper machine trials 
The rewetting reduction of the web by Easi Tex 97 was not as obvious in the FEX-trials as it 
was in the laboratory trials. But at high machine speed and low vacuum level a larger amount 
of water was found to re-enter the web when no absorbent was used compared to with the 
absorbent see Figure 26. The reason that the dry content starts at different values immediately 
after the suction pulse could be explained by different mixture of the pulp though the trials 
with and without absorbent were run different days. It might also indicate that the absorbent is 
not dewatered enough before each turn and thus add external water to the web. From the 
shapes of the curves it is seen that the rewetting has been reduced when the absorbent was 
used.   
 

 
Figure 26: Dry content development after an 18 ms long suction pulse during 700 m/min machine 
speed with an under pressure of 25 kPa in the pilot paper machine. 
 
The results from the other trials are attached in Appendix 2. Although the differences in the 
dry content are lower with the absorbent compared to without in all trials is it not necessarily 
the reduction of rewetting due to the absorbent that is observed, since the reference trials 
reaches a higher dry content they also have a higher tendency to rewet. 
 
When the high vacuum level was used the absorbent got sucked into the holes of the couch 
roll and was no longer in contact with the wire. Since the absorbent was unable to absorb the 
water left in the forming fabric at large areas water re-entered the web. This phenomenon 
could possibly be avoided by attaching the absorbent on a support wire.  
 
Furthermore, it was not exactly the same conditions in the pilot trials as in the laboratory 
trials. In the laboratory suction box the absorbent was allowed to expand immediately after 
the suction pulse in contact with the forming fabric, but in the pilot paper machine the wire 
squeezed the absorbent against the roll after the suction zone. The web on the other hand had 
free room to expand on top of the fabric in the paper machine hence it absorbed more water 
than the absorbent. Also there is no control of the dry content on the absorbent before the 
suction zone. This could, as previously stated, explain the difference in initial dryness 
between the two evaluated curves. 
 
The current method did not reduce the rewetting of the web as much as hoped, but with some 
modifications of it the concept with an additional absorbent may still work. The absorbent 
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need to get room for expanding after the suction zone, a solution as depicted in Figure 27 
may be considered in future trials. Some kind of drying device, maybe a suction box could be 
used to control the dry content of the absorbent before it returns to the couch roll. 
 

 
Figure 27: New possible attachment of the absorbent in the pilot paper machine. 
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5 Conclusions 
In previous studies it has been shown that rewetting occurs after suction boxes and couch 
rolls. A certain amount of water is left in the forming fabric, resulting in external rewetting 
which decreases the dry content of the web with 3-5 % - units. In this study to reduce the 
rewetting different super absorbents was used with the intention to absorb the water left in the 
forming fabric after a suction pulse before it flowed back into the web. 
 
First the possibility of reducing the rewetting was investigated in laboratory scale. A super 
absorbent was placed underneath the forming fabric and the web in Innventia’s laboratory 
suction box. The web was separated from the forming fabric at defined times after a suction 
pulse and a graph over the dry content versus the rewetting time was obtained. A number of 
different absorbents were tested and several of them did significantly reduce the rewetting of 
the web. In some trials the reached dry content did not decrease at all after the suction pulse. 
 
The most important properties of the absorbent were found to be high permeability - to let the 
air flow through the web, and high absorption ability - to be able to absorb all the water left in 
the forming fabric. In this study the super absorbent Easi Tex 97 had the best properties to 
reduce rewetting after a suction pulse. Also Lavette J-cloth and some variants of the 
perforated wettex absorbents did reduce the rewetting significantly. 
 
The rewetting was unfortunately not reduced in the same extent in the pilot trials as in the 
laboratory trials. But the conditions for the absorbent were not exactly the same as in the 
laboratory trials. With some ideas for development of a new “full scale” method there is no 
doubt that the theory with an additional absorbent could reduce the rewetting in the wet end 
of a paper mil in the future. 
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Appendices 
Appendix 1: Dry content development graphs from the laboratory suction box. 
Appendix 2: Dry content development graphs from the FEX-trials.
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 Appendix 1 
 

 
Figure 28: Dry content development of a standard bleached chemical 60% hardwood/ 40% softwood 
pulp at a grammage of 60 g/m2  using Lavette Super as membrane, after a 400 ms suction pulse at an 
under pressure of 30 kPa. 

 

 
Figure 29: Dry content development of a standard bleached chemical 60% hardwood/ 40% softwood 
pulp at a grammage of 60 g/m2  using Trikotex  as membrane, after a 400 ms suction pulse at an under 
pressure of 30 kPa. 
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Appendix 2 
 

 
Figure 30: Dry content development after a 37 ms long suction pulse during 350 m/min machine speed 
with an under pressure of 25 kPa in the pilot paper machine. 

 

 
Figure 31: Dry content development after a 37 ms long suction pulse during 350 m/min machine speed 
with an under pressure of 50 kPa in the pilot paper machine. 
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Figure 32: Dry content development after an 18 ms long suction pulse during 700 m/min machine 
speed with an under pressure of 50 kPa in the pilot paper machine. 
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