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MACROMOLECULAR ARCHITECTURES

linear polymer

hyperbranched polymer

dendrimer \ )
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dendritic polymers
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CHARACTERISTICS OF DENDRITIC MACROMOLECULES

many reactive
end groups
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CHARACTERISTICS OF DENDRITIC
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Hybrane, DSM’s hyperbranched polymer platform

many reactive
end groups:

\ / (partial) functionalization

control over (e.g.)
- solubility
- interfacial properties
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CHARACTERISTICS OF DENDRITIC MACROMOLECULES

\ - low bulk viscosity
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I i- low solution viscosity
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Combinations of building blocks and end groups

- broad variation of structures

- control over properties
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SOME TYPICAL PROPERTIES

- number-average molecular weight: 1000-5000
- broad molecular weight distribution

- appearance: viscous liquids to solid resins

- solubility: - soluble in most organic solvents
- hydrocarbons: depending on components
- water: depending on components

- stability: - thermal: up to 220 °C
- hydrolysis: stable in water at pH 5-9
- intrinsically biodegradable
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CONTROL OVER STRUCTURE AND PROPERTIES

=) | PROPERTIES

- solubility / compatibility

- surface and interfacial activity

- building blocks
- end groups
- molecular weight

—p | - glass transition temperature

- rheology

>.:.<: - chemical reactivity
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WATER-SOLUBLE HYBRANES (1)

water soluble through
end groups

(O-CH,CH,),-OCH,
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WATER SOLUBILITY DEPENDING ON BUILDING BLOCK

insoluble, hygroscopic

light swelling

strong swelling

partially soluble

soluble

100 soluble

80
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HYBRANE AS SURFACTANT (1)

Surface tension of aqueous solutions of HYBRANE
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HYBRANE AS SURFACTANT (2)

- many polar heads \ /
- many apolar tails

- tailoring of hydrophilic/lipophilic balance

- active at low concentrations

- low critical micelle concentration

Comparable to “gemini surfactants”

oil

water
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HYBRANE ADSORPTION ON SURFACES

linear polymer ) Hybrane

- free "loops™" - no loops

- adsorbed "trains" - molecules flatten

- small fraction of - whole molecule takes part,
molecule takes part more efficient use

- loss of entropy - limitted los of entropy
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GLASS TRANSITION (1)

T,of HYBRANE determined by

- building blocks
- end groups
- molecular weight

Hybrane, DSM’s hyperbranched polymer platform Unlimited. DSM




GLASS TRANSITION (2)

Type of anhydride
building block

19 °C
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GLASS TRANSITION (3)

Influence of end groups
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GLASS TRANSITION (4)

Influence of molecular weight
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MELT VISCOSITY

HYBRANE PS2550
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SOLUTION VISCOSITY

Viscosity of 50 % solutions

linear polymer A

linear polymer B

Hybrane C

Hybrane D []
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HYBRANE

Straightforward synthesis and modification

|

Broad variety of structural elements

|

Tailoring of properties

|

Performance additive in many applications
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