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Project and tasks

Research Objective:

Design new soft functionnal materials with improved properties based
on the central concept of double dynamics

Easy to process: Avoid permanent bond

Resist flow and creep: Phase separation will be studied promoting reversible chain
association under specific conditions

Dissipate energy to resist fracture: Presence of supramolecular junctions like metal-ligand bond
Variation of the molecular structure of the building blocks

Large equilibrium: Dense supramolecular network needed (large bond concentration)
=) Phase separation for example

Double network properties in melt and in solution: Select different systems by
changing their concentration




Synthesis of telechelic stars by RAFT.

Project and tasks

Made of PnBA bearing
Terpyridine chain-ends

(Functionalized) ABA triblock copolymers

obtain by RAFT.

Central block made of PnBA (melts)

or PDMAA (solutions)

Use of a comonomer bearing terpyridine
groups

Long linear functionalized polymers
(PnBA)
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by RAFT with comonomer bearing
terpyridine groups
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RAFT AGENT

» Bifunctional CTA to insure a polymer growth from both sides:

S

M X

HOOC™ 'S S® COOH

v Very efficient chain-transfer RAFT agent

v" Initiation by a small amount of AIBN

S,S’-Bis(a,a‘-dimethyl-a’-acetic acid)-trithiocarbonate v" Easy for block copolymers

(DMAT)

« Synthesis route

TBAHS
CHS, + CCl; + Acetone + NaOH

+

v Good yield after purification
v" Easy purification

Macromolecules 2002, 35, 6754-6756

Y

v Good control of polymerization (Bulk and solvent)

TBAHS: Tetrabutylammonium hydroxide




UCL Experiments

RAFT POLYMERIZATION of ABA Triblocks

de Louvain

» Synthesis route to PS-b-PS (Hard outer blocks)
AIBN v" Conversion 35-45 % 2 (depend on the length

A S S
+ HOOC>( \[s( W(COOH S\H/S wanted)
HOO%“ s E m OO v Fast kinetics (~ 3-4 h)

v Mn = 2400-3600-6200 g.mol-1 P

————)> Formation of a Macro RAFT Agent

« Block copolymer PS-b-PnBA-b-PS (With PnBA as soft central block)

v" Conversion ~70 % @
AIBN

0] (0]
a/f E% {:\5\]\ < v =~ -1b
S\H/S + \)J\O/\/\ . 000 S\”/S oo Mn 110 OOO g.mOI
HOOC m s m| COOH Bulk, 70°C m n g n m

a: determined by 'H NMR in CDCl,
'o@

b: determined by GPC in DMF with PS-calibration



Some results
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PS PnBA PS
PS-2400-PnBA PS-3700-PnBA PS-6100-PnBA
Mn . = 112 kg/mol * Mn ., = 117 kg/mol * Mn =110 kg/mol
* Mn g5 = 2400 g/mol * Mn g = 3700 g/mol * Mn 5= 6100 g/mol
e ~21%inPS « ~3%inPS « ~54%inPS

_ * Viscous
* Viscous a « Turbid
* limpid * Phase separation ?

' Rheological
| — studies




Uc" Some results

Rheology tests
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* Strain sweep (0,01 s1-0,2s?)

» Determine the linear regim

T =25°C o=10rad/s
3,5x10"
././.—./.—./.
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Rheology tests
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* Frequency sweep study (200 s — 0,01 s%)

» Range of temperatures (95°C to -25°C)
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UCL Outlooks

de Louvain

Outlooks on available samples: ., pgc tests (in progress)

» Presence of two Tg ? (-55°C for PnBA and arround 70°C
for PS)
» Check rheology at higher temperatures (~130°C)
* Increase the ratio of PS

« Compare to linear PNBA

Outlooks on future samples: « Rheology tests on triblocks with terpyridine links

» Formation of gels
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