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O Motivation
Q One-pot synthesis of polyamide 6 microcapsules with different payloads

O Transforming PA6 microcapsules into hybrid composite materials and their
mechanical, electroconductive and magnetic properties

L Conclusions



Microencapsulation — applications

APPLICATION OF MICROENCAPSULATION TECHNIQUES:

MEDICINE | VETERINARY

HOUSEHOLD &
PERSONAL CARE

FOOD

FEED

BIOTECH
APPLICATION

ELECTRONICS MARKETS PHARMACEUTICAL,
OF MICRO-
GRAPHICS & ENCAPSULATION CHEMICAL
PRINTING INDUSTRY
PHOTOGRAPHY AGRICULTURE

TEXTILE WASTE
TREATMENT




Starting mixture Viscous particles Microcapsules
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Payload Multifaceted applications
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Payloads used (1-10 wt.%): CM, IM
» Natural nanoclays, synthetic Al/Ti sillicates
» Carbon allotropes — CB, CNT, CNF, Fullerenes ° °
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Hybrid composite materials
with electro-conductive &
magnetic properties




| One-pot synthesis of PAMC - reaction
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Payloads used (1-10 wt.%):
» Natural nano-clays (CLOISITE 15A, CLOISITE 20A );

» Synthetic Al/Ti sillicates
» Carbon allotropes — CB, CNT, CNF, Fullerenes

» Metal & Metal oxides — Cu, Al, Mg, Fe, Fe;0,

. Pat. Appl. 12345/2015




' 6 |PAMC - Morphology
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6 |PAMC — Core-shell structure o |

SEM + EDX of PAMC-AI 3% Al Ka
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Hybrid composites by CM of PAMC a | < ()
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Mechanical properties of some composites prepared with PAMC

Tensile moduli of PA6/C allotropes composites
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APAG-C allotropes, 6wt%

PAG
1,5 GPa/70 MPa

Young’s moduli
12-14 GPa

Tensile strengths
410 — 520 MPa

Impact resistance of PAG6/PAG6 laminates

I APAG [l APAG/CL15A-1
I APAG/CL20A-1 I APAG/NM-1

0T 9T

Tensile properties of PA6/ GF Textile laminates prepared with PAMC

Numfber r:g:;ﬂﬂ;z Tensile Strain at
0 Sample ' strength. Omax break
E [GPa L 0

layers [ ] [MPa] &rot [%0]
APAG6-10T(FV1) 12.34+0.35 411.2+28.4 6.56+0.6
APAG-10T(FV1)* 13.97+0.09 497.2+30.6 6.4+0.5

10 |APAG-10T(FV2)* 14.14+0.77  509.1%23.9 7+0.6

APAG6/CL20A1-10T(FV1) 13.36+1.01 482.1+21.5 6.5+0.7
APAG6/CL20A1-10T(FV1)* 12.23+0.73 416.71+40.9 5.7+0.4

* Matriz com Sb,03
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Conductivity , S/m
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- Electro-conductive properties of PA6/10 % Al hybrid

PAG6 / 30 wt.% Al hybrid
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- Magnetic properties of PA6/Fe PAMC @ hybrides

Magnetization per total sample mass

PA6 + 10 “fJ Fe

0. _ _ PAG6 + 7% Fe

M (emu/q)




- Conclusions

1. Polyamide hybrid microcapsules containing different loads can be
prepared by an effective one-pot-synthetic method;

2. Using conventional processing technics these microcapsules can be
transformed into hybrid composites with good load distribution resulting
in tailored mechanical and electromagnetic properties.

3. PA6@Carbon allotrope composites thus prepared showed semi-
conductor properties, while composites containing metal and metal oxide

particles displayed properties that could be interesting for energy storage
and energy absorbing materials.
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