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Emulsion Polymerization during Interval 1(2). The number
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Table 1 : Surfactants For Emulsion Polymerization

Anionics
Sulfates
Sulfonates
Sulphosuccinates
Phosphates
Nonionics
Octyl, Nonyl Phenolethoxylates
Alkyl Alcohol Ethoxylates
Propylene Oxide-Ethylene Oxide Block Polymers
Cationics
Alkyl Amines and Ethoxylate Derivatives
Quaternary Ammonium Halides
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Table 2 : Protective Colloids

Hydroxyethyl Cellulose
Carboxylmethyl Cellulose

Polyvinyl Alcohol

Polyelectrolytes (e.g. Polyacrylic Acid)
Polyacrylamide
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Application of Surfactants

in Emuisiuon Polymerization

(1) CMC : The cntical micelle concentration

Add above CMC for the most E. P. P.
Dn « 7(CMC)
Aoe < Nowe

(2) HLB : Hydrophilic - Lypophilic Balance

HLB « Water Solubility
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HB# =

Wa x HLBs + Ws x HLBs
Wi+ Wp

< HLB #>Blend =
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Advantages in

Emulsion Polymerization

Nonionic

Lower Polymerization Temperatures
Lager Particle Size

Chemical Stability

Freeze/Thaw Stability

Mechanical Stability

Anionic

High Polymerization Temperatures
Fine Particle Size
Water Resistance
Wide Latitude of Selection
Sulfates
Sulfonates
Phosphates



Properties Affected
by Surfactant

1. Particle Size
Rheology
Pigment Binding
Penetration
Adhesion

2. Corrosion

3. Stain Blocking

4, Stability
Freeze/Thaw Stability
Mechanical Stability
Settling

5. Wetting

0. Adhesion



Ultrafine Particle Size
Styrene Acrylic

A. Formulation Constants

Monomer Composition BA/S/MAA
h3.5/45.2/1.3
Tglcalc.) 0eC
(Actual ) 16°C

Surfactant Concentration | 1.%

(on monomer )



Ultrafine Particle Size
Styrene Acrylic

B. Procedure

To a kettle equiped with : Reflux Condenser
| Agitator
Thernoneter
Dropping funnel
Add : De-ionized water
Heat to 85°C and add : Alipal EP-120
Monmer Blend
Hold 5 minutes at 83°C

Start addition of monomer blend

at rate to maintain 85°C,

Add

Sodium Persul fate

578
5.2
10nl




Ultrafine Particle Size
Styrene Acrylic

Monmmer Blend
Butyl Acrylate 200.2
Styrene 16,9

Methacrylic acid 4.9

Fhen monomer addition is complete,
hold 85C for 30 minute and add :
{-butyl hydroperoxide 0.1

Add slowly : 2% Sodium Fornaldehyde
Sul foxylate 12
Cool at 60oC add : Amonia(25%) T
Total 1000



Ultrafine Particle Size
Styrene Acrylic

C. Typical Formulation Data

pl 9.4

Total Solids R

Viscosity | 60 cps

Coagulun (2000 mesh) (10 ppo

Heat Stability 0K (100 hrs. at 1400F)
Freeze Thaw Stability Fail 1 cycle

Mechanical Stability Fail



Vinyl Acrylic

A. Formulation Constants
Monomer Composition VAc/BA  8h/1H
Tglcalc. 130

Surfactant Concentration 0.0%




Vinyl Acrylic

B. Procedure
To a kettle equiped with : Reflux Condenser
Agitator

Thernometer
Dropping funnel
Add with agitation : De-ionized water
Igepal CA-890
Igepal 00-630
NaH03
Natroso 260 MR
Heat to 65°C,
At 65°C,»add : Sodiun Persulfate
And start addition of monomer mixture at a rate
to increase temperature from 65°C to TheC,
Adjust monomer mixture addition rate

to maintain 75C,

425
R

2.0
2.9

1.8



Vinyl Acrylic

|
_!

Monmmer Mixture

Vinyl Acetate £3.3
Butyl Acrylate 1.0
Then mononer mixture has been completely added,
hold emulsiuon at 75°C for 30 minute and add :
t-butyl hydroperoxide 0.1

Add over a period of one hour

while maintaining 75°C : 2% Sodiun Forpaldehyde
Sulfoxylate k)
Total 1000



Vinyl Acrylic

C. Typical Formulation Data

Total Solids

Unreacted Mononer

Viscosity

Coagulun (200 mesh)

Freeze Thaw Stability

Heat Stability

Mechanical Stability

Catt Stability

Particle Size
Nunber Average Diameter
Weighi Average Dianeter

0%
(0.0%

1,200 cps

97 ppa
Gels 2 cycle

0K (100 hrs, at 1400F)

0K 5 minutes on ¥aring Blender



Two Stage Acrylic

A. Formulation Constants
Monomer Composition BA/MMA/MAA

h2.4/46.3/1.3
Tglcalc.) 2°C
Surfactant Concentration 0.0

(on monommer)



Two Stage Acrylic

B. Procedure

To a kettle equiped with :

Add at amabient temmperature

with an inert gas purge :

Heat to 650C,
At 65°C, add -

Reflux Condenser
Agitator
Thernoneter
Dropping funnel
De-ionized water
Igepal CA-8%0
Igepal C0-630
NaHiC03

Natroso 250 MIR

Alipal FP-110

Sodium Persul fate

And start addition of monomer mixture at a rate

to increase temperature from 63°C to 75C,

Adjust monomer mixture addition rate

to maintain 75C

42
2.4
3.31
2.
2.6

3.6



Two Stage Acrylic

Monmmer Mixture

Vinyl Acetate (13
Butyl Acrylate 128
When monomer mixture has been completely added,
hold emulsiuon at 75C for 30 minute and add :
t-butyl hydroperoxide 0.1

Add over a period of one hour

while maintaining 75C : 2% Sodiun Formaldehyde
Sul foxylate A
Total 1000



Two Stage Acrylic

C. Typical Formulation Data

Total Solids 6%

Unreacted Mononer (0,54

Viscosity 3100 cps

Coagulun (200 nesh) 59 ppn

Mechanical Stability 0K 5 minutes on ¥aring Blender
Freeze Thaw Stability Gels 1 cycle

Heat Stability 0K (100 hrs, at 1400F)

Cat+ Stability |
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