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Water Removal in Papermaking
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Cost of Water Removal

Relative cost to remove a given quantity of water:

$1 $58 $220
Former Presses Dryers

Relative cost to remove a given quantity of water: 

$1 $58 $220
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Conventional Drainage Tester

Canadian Standard 
F T tFreeness Tester:

Excellent tool for pulp 
lit t lquality control  
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Dynamic Drainage Jar

A very useful device for 
d t i i fi tdetermining first pass 
retention.
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Modified Dynamic Drainage Jar

Dynamic Drainage 
Analyzer:

A simple test,  
but no turbulence during
drainagedrainage 
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Effect of Mixing on Drainage in Modified DDJ 
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Fines Distribution of a Sheet Formed in a DDJ 
Under Continuous Mixingg
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Other Drainage Testers

Moving Belt Drainage Tester 
Pulsed Drainage DevicePulsed Drainage Device
… 
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Ultrasonic Dynamic Drainage Tester
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Data Collection

Web Solids
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Ultrasonic Filtration Screen

Ultrasonic 
processor Filtration 

screen

Ultrasonic 
filtration 
screenscreen
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Screen Unblocking and Deflocculation by 
Ultrasound in Standard Retention Test
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Drainage Profiles of a Newsprint Furnish
At 400 rpm with Mat Formation
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Drainage and Retention with Chitosan
At 400 rpm with Mat Formation

UltrasoundMixing at 
400 rpmNo MixingSample

11.517.014.1Pulp Alone

Drainage Time (s)

11.814.112.3Pulp + Chitosan

p

Fines Retention (%)

80 987 388 6Pulp + Chitosan

64.179.777.6Pulp Alone

Fines Retention (%)

16.87.611.0Increase in Retention

80.987.388.6Pulp + Chitosan
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Drainage Profiles of a Newsprint Furnish
At 1000 rpm with Mat Formation

400
No mixing, 11.7sUltrasound, 10.0s 69.3%

300

ig
ht

 (g
)

Mixing, 38.1s

53.6%

68 9%

200

ltr
at

e 
W

e

30.9%

68.9%

Ultrasoun + Mixing, 10.7s

100

Fi
l

0
0 10 20 30 40

Time (sec)

PaperCon 2011  Page 321



Retention Is Changed by Ultrasound Intensity
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Pressure Profile under Various Turbulence 
Conditions
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Drainage vs. Pressure and Retention
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Fines Distribution of a Sheet Formed with 
Ultrasound
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Drainage Mechanism with Ultrasound

Before starting drainage test

Dewatering under mixing Dewatering under ultrasound
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Conclusions

• The turbulence induced by impellor in a conventional 
DDJ increases filtration resistance enormously. 

• Ultrasound can 
Deflocculate fiber suspensionp
Unblocking forming wire
Enlarge dewatering channel in the web

• The Ultrasonic DDJ could be very useful laboratory 
tool to determine drainage under dynamic conditions
Drainage profile
Vacuum profile
R t tiRetention
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