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PROSPECT Pert Chart

- Novel multifunctional benzoxazines "
- Thermo-and photo-resists LA.
Tuned reticulation ratio

- Predictive atomistic
modeling

- Mechanical and electrical
properties at micro- and
macro-scale

- Pressure sensor arrays
- High sensitivity across broad range
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UMONS The First Results CIRMAP
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A trifunctional benzoxazine (PtPA)

UMONS j;
Université de Mons (oj@

Lo der L

Phenol/Tris(3-aminopropyl)amine-based 1,3-benzoxazine PtPA resin
PtPA

* Maximum temperature of polymerization exotherm = 180°C

* Tg of the resin determined by Tan & by DMA in compression gfiode = 127°C

* Storage modulus (25°C) of resin by DMA in compression mo®
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Developing a protocol for pressure sensing

Pressure sensing device

Electrode
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Developing a protocol for pressure sensing

Pressure-varying device design

Quartz window

Sample

Capacitance
force sensors
SINGLETACT

Vertical Stage |
Newport M-DS25-Z

Rotation Stage
ThorLabs RP03/M
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PtPA/rGO pressure sensors

5 ——rGO-PtPA 90
1.4x10 — IGO-PtPA 70
——— rGO-PtPA 50
1.2x107° 1 ﬂ
1.0x10° 4 ﬂ p ﬁ
8.0x10° - |
- | ﬂ
6.0x10° -
4.0x10°
-6 |
2.0x10 .
0.0 4 U
T T T T T T T T J 1
0 2 4 6 8 10
time (s)

Université

de Strasbourg

PROSPECT



PtPA/rGO pressure sensors: Influence of curing

No curing
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Strategy to decrease Tg and F’

Copolymerization with an amine- A
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UMONS  New benzoxazine structure
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Phenol/Poly(dimethylsiloxane), bis(3-aminopropyl) terminated-based 1,3-benzoxazine
PH-PDMS

» PH-PDMS precursors are liquid at room temperature
» 2 different PH-PDMS were synthesized for the
moment:
1) a PH-PDMS from a PDMS amine-terminated
backbone of 900-1000 g.mol*

2) aPH-PDMS from a PDMS amine-terminated
backbone of 2500 g.mol*
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Another strategy: Intercalation
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Strategy

Pillared GO
Graphene oxide .
( intercalation
P i o it ok okt i v e
e  —)
R BreyT polymerization

® Stacked graphene oxide layers 4 Select the right molecules

€ Pillared graphene ) _ _
_ _ » Intercalation of benzoxazine
€ Enlarged interlayer distance ) o _
_ » Polymerization of benzoxazine
€ Amino groups L
» Pillared structures

PROSPECT 12



Another strategy: Intercalation

CHALMERS
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Pressure sensor
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Another strategy: Intercalation
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Work program
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T1.3

2 D1.1 M2 D1.2
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T3.1

T13.2
4 D3.1/2 D33 D3.4 D3.5

T4.1

T4.2

T4.3

WP1. Synthesis and design
WP2. Advanced characerization and modelling
WP3. Patterning and sensing devices
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