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Background

Film formation and mechanical properties of emulsion polymers

Advantages Emulsion Polymers Uses

Water Based

High solids content
(>50%)

Fast and full conversion
of monomers

Control particle size
and morphology

Easy to tailor polymer
properties

nm to uym sized particles
dispersed in water
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Background

Film formation and mechanical properties of emulsion polymers

Challenge

Film formati . Whical properties
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Background

H-bonding and guanine-cytosine base (GCB) monomers

H-bonding to reinforce films without sacrificing film formations
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Surfactant free emulsion polymerization of BA/MMA/GCBMA-Boc
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Conventional emulsion polymerization of BA/IMMA/GCBMA-Boc

BA MMA Low reaction temperature
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Conventional emulsion polymerization of BA/IMMA/GCBMA-Boc

60/40 BA/IMMA 70/30 BA/IMMA
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Glass transition temperature increases with GCBMA-Boc content

60/40 GCBMA-Boc 2.5 mol%
—60/40 GCBMA-Boc 5 mol%
—60/40 GCBMA-Boc 7.5 mol%
—60/40 GCBMA-Boc 10 mol%
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Film formation and Boc deprotection
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Self-complementary triple H-bonding

Typically, Boc deprotection procedures done
using TFA/DCM (50/50 v/v) or conc. HCI

Requires dissolution and destruction of the
beneficial particle structure

BOC protected latexes film formed directly
from latex and then deprotected via heat
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Film formation and Boc deprotection

Film formation done at 40°C in a silicone mold

60/40 O

© 60/40 10

70/30-0Films formed up to 10 mo)fg @40 series 70/30 10

addition of GCE ncy was lost
) 7.5 and 60/40

and broke easy
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Film formation and Boc deprotection
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Mechanical Properties of 60/40 BA/MMA Series

Stress (MPa)
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Mechanical Properties of 60/40 BA/MMA Series
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Mechanical Properties of 60/40 BA/MMA Series

Toughness
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Mechanical Properties of 70/30 BA/MMA Series

Stress (MPa)
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Mechanical Properties of 70/30 BA/MMA Series

Stress (MPa)
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Mechanical Properties of 70/30 BA/MMA Series
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With 2.5 mol% incorporation of GCBMA resulted in the
toughest film with large increase compared with base latex

At 2.5 mol% and below, beneficial effects of hydrogen
bonding result in stronger and tougher films

Above 2.5 mol%, the detrimental effects of the high T,
nature of the GCBMA monomer result in weaker films

An initial high elasticity latex formulation gains the most
from GCBMA incorporation
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Conclusions

» Successful copolymerization of GCBMA with
BA/MMA in emulsion

* Film formation of latexes and successful
deprotection of Boc protecting group

 With 1 mol% for 60/40 and 2.5 mol% for 70/30
GCBMA resulted in remarkable increase in
mechanical properties

* Future works involving controlled
polymerization to isolate GCBMA within either
“Hard” or “Soft” Block
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