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Papermaking: A òColloidaló Soup
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Chemical heterogeneity!

Papermaking Fibers

Topographic heterogeneity!
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Letôs take a 

tour



Sizes and Shapes
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Colloids
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Ink
Bubbles

fibers

fines

micelles

Polymer-micelles



Sodium Hydroxide Pulper ïBleaching

Sodium Silicate Pulper ïBleaching

Chelating Agents Pulper ïBleaching

Hydrogen Peroxide Pulper ïBleaching

Surfactants Pulper ïFlotation - Washing

Collector Chemicals Pulper ïFlotation

Agglomeration Chemicals Pulper ïCleaners

Calcium chloride Flotation

Dispersants Washing ïStock prep

Surfactants Pulper ïFlotation - Washing

Deinking Chemicals



Water-Based Ink-Jet Ink Composition

Component Function Concentration, %

Deionized 

water
Aqueous carrier medium 60 - 90

Water soluble 

solvent

Humectant, viscosity 

control
5 - 30

Dye/pigment Provides color 1 - 10

Surfactant Wetting, penetrating 0.1 - 10

Biocide
Prevents biological 

growth
0.05 - 1

Buffer Controls the pH of ink 0.1 - 0.5

Other 

additives

Chelating agent, 

defoamer, solublizer, etc.
> 1

Inks = complex formulations



Here we will talk about...

Surfactants
Surfaces

Surface energies

Contact angles

Water penetration

paper recycling, deinking, deposits, stickies, etc. 



Surface area and particle size

Surfaces:

Requires special characterization tools
Slide borrowed 

from Prof. Martin 

Hubbe



Surface and 

Interfacial 

Tension



Surface Tension

¸Surface net inward force





Surface Energy and Surface Tension ( )

At surface: net ñinwardò force

Surface energy of a fluid... It is 

translated as the resistant to the 

creation of new surface area.
Unbalance of intermolecular

forces exists at the liquid-air interface



Surface Energy

In nature every system tries to 

minimize its surface energy.

For example a drop of water in air 

will be spherical, not extended like 

a cylinderé.



dx        dW = F dx

Force on the wire:   F = 2 L  (2 sides)

dW = 2 L dx  =  dA



Mechanical Definition

r

²P

dr

area  A = 4 r

dA = 8 r dr

Work against surface tension

dW  =  dA  =  8 r dr

Work against Pressure

dW = æP dV = æP A dr 

= æP 4 r2 dr

Equating both expression for dW

Young-Laplace Eq. is obtained

æP = 2/ r

2



solid and liquid foams: can be formed from 

low Surface tension media




