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FUNCTIONAL POLYMERS 

HYBRID AND COMPOSITE MATERIALS 
 

 

 

SPECIFIC POLYMERS research activity mainly focus on organic polymers based 
materials. Nevertheless, the problematic of interactions between organic and 
inorganic matters has been the subject of numerous studies. Indeed, in most of the 
cases, the chemical nature of interaction between the inorganic particles and the 
polymer drives the performance of the resulting system. In this field, SPECIFIC 
POLYMERS researches are mainly oriented toward (macro)molecules bearing either 
alcoxysilanes or phosphonated groups. In 2017, SPECIFIC POLYMERS presented its 
activities in the field within International Conferences. 

 
EUROFILLERS - Heraklion 2017 

 
MATERIALS SCIENCE AND ENGINEERING, Rome 2017   

 

 

 

ALCOXYSILANE TO LINK 

SILICA/GLASS SURFACES 

On one hand, polymers bearing alkoxysilane groups are of 
a great interest for inorganic material surface modification, 
preparation of functional nanoparticles, or synthesis of sol-

gel based hybrid materials. Indeed, the hydroxyl groups located on the inorganic 
surfaces can react with the alkoxysilanes moieties of functional polymers conducting 
to hybrid or composite materials exhibiting outstanding properties. 
  

HIGHLIGHTED APPLICATIONS 
 

http://link.specificpolymers.fr/m?r=pDE0NTjEEDjQzxrQtA7hY0rQqEbt_SZo0JjQkMQQ0KrQ1Uz47yrQrkHQsk_9FNDZ9T3QmdkiYWxhaW4uZ3JhaWxsb3RAc3BlY2lmaWNwb2x5bWVycy5mcprEENCw0IpVKvRhYEjQjuIh8tCy7NDHY6DEEOXQvNC10NzQzNC5DkjQthxwG-zQoeMaoMQQOWzQltCt9zLQvUDQierQ2dDaIiY-0IugxBDQkk1-_EIt0IBO0I1-Y9CaWzDQq9CBoMQQXHXQsmvhf9DQSdCOE17Qr1fQt9C5dKDEEH8X0KR8HPhNRNCI0LonCtCy0I9EQaDEEOTQs-t5_ApNTtCLJtCtRmdZEdDWoMQQCzn7NfTQkHZI0LYJWtDeZyvQkX2gxBA84tCf7E5sJE_Qhjz5E9C0HnDQp6DEEDMR0KNnTSjQhEjQi-HQwT7QqtDJGUKg
http://link.specificpolymers.fr/c?p=xBA40M8a0LQO4WNK0KhG7f0maNCY0JDEENCs0NrQkWVmeWNO0KAWdtCKEtCS0IzQnr9odHRwOi8vd3d3LmV1cm9maWxsZXJzMjAxNy5vcmcvpDE0NTjEENCq0NVM-O8q0K5B0LJP_RTQ2fU90Jm4bGluay5zcGVjaWZpY3BvbHltZXJzLmZyxBRU0KP40IoN_dCsWGYkAhbQhCVhODh7Tjs
http://link.specificpolymers.fr/c?p=xBA40M8a0LQO4WNK0KhG7f0maNCY0JDEENCs0NrQkWVmeWNO0KAWdtCKEtCS0IzQnr9odHRwOi8vd3d3LmV1cm9maWxsZXJzMjAxNy5vcmcvpDE0NTjEENCq0NVM-O8q0K5B0LJP_RTQ2fU90Jm4bGluay5zcGVjaWZpY3BvbHltZXJzLmZyxBRU0KP40IoN_dCsWGYkAhbQhCVhODh7Tjs
http://link.specificpolymers.fr/c?p=xBA40M8a0LQO4WNK0KhG7f0maNCY0JDEENCU0MYqH9CE0IxuRNCj0NZJ4NCs0IZ70NrZNGh0dHA6Ly9tYXRlcmlhbHNzY2llbmNlLmNvbmZlcmVuY2VzZXJpZXMuY29tL2V1cm9wZS-kMTQ1OMQQ0KrQ1Uz47yrQrkHQsk_9FNDZ9T3QmbhsaW5rLnNwZWNpZmljcG9seW1lcnMuZnLEFFTQo_jQig390KxYZiQCFtCEJWE4OHtOOw
http://link.specificpolymers.fr/c?p=xBA40M8a0LQO4WNK0KhG7f0maNCY0JDEENDFIVPQjxYPdkXQtwX20I_QztDZ0MnQlr9odHRwOi8vd3d3LnNwZWNpZmljcG9seW1lcnMuZnIvpDE0NTjEENCq0NVM-O8q0K5B0LJP_RTQ2fU90Jm4bGluay5zcGVjaWZpY3BvbHltZXJzLmZyxBRU0KP40IoN_dCsWGYkAhbQhCVhODh7Tjs


 

 

Hydrophobic sol-gel coatings 

SPECIFIC POLYMERS is currently 
developing fluorinated alcoxysilane building-
blocks in order to implement hydrophobic 
sol-gel coatings. Alcoxysilane functionality 
can react with Tetraethyl orthosilicate in a 
hydrolyse condensation sol-gel process. 
Such sol-gel coatings can strongly adhere 
on surfaces or particles inorganic materials 
(glass, wafers, etc.) while providing 
outstanding surface properties. Same strategy 
can be used to reach other kind of surface 
properties (hydrophily, thermosensitivity, 
adhesion, etc.) 

 

 

Grafted Silica particles 
SPECIFIC POLYMERS is working with CEA-Le 
Ripault (ADEME - PREMHYOME)  in order to 
develop composite fuel cells membrane 
(PEMFC). Targeted membranes are prepared by 
inserting poly(sodium 4-styrenesulfonate) 
grafted silica particles (Si-PSSNa) dispersed in 
PVDF-HFP polymer matrix. Si-PSSNa particles 
are synthesized thanks to the grafting of 
alcoxysilane functional ATRP precusor on the 
surface of Silica Particles. It then possible to 
build-up well-defined polymeric coating of any 
kinds. Such strategy would enable preparing 
coating a varius chemical nature on silica or 
other inorganic particles. 
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Si-PSSNa Particles 

 

 

  

 

 

 

PHOSPHONIC ACID TO LINK METAL 
OR OXIDE  

On the other hand, phosphonated groups have the ability 
to bind metal or metal oxides (iron, aluminium, cerium, 
titanium, uranium, ITO, gadolinium, nickel, copper, zinc, 
calcium, quantum dots, nano-metals, etc.) and thus can 
also be used for functionalization of surfaces or particles. 
As for exemple, phosphonic acid functionality was often found to be superior to 
alcoxysilanes moieties for binding inorganic substrates other than silica, because of 
the higher robustness and stability of metal-OP over metal-OSi bonds. 
  

HIGHLIGHTED APPLICATIONS 
 

http://link.specificpolymers.fr/c?p=xBA40M8a0LQO4WNK0KhG7f0maNCY0JDEEGVF0N_QgdDb0N3nQdCe-dC5QBYzV9Dc2V1odHRwOi8vd3d3LnNwZWNpZmljcG9seW1lcnMuZnIvY2F0YWxvZy9pbmRleC9CdWlsZGluZ19CbG9ja3NfYW5kX0NoZW1pY2Fscy9GTFVPUk9BTENPWFlTSUxBTkWkMTQ1OMQQ0KrQ1Uz47yrQrkHQsk_9FNDZ9T3QmbhsaW5rLnNwZWNpZmljcG9seW1lcnMuZnLEFFTQo_jQig390KxYZiQCFtCEJWE4OHtOOw
http://link.specificpolymers.fr/c?p=xBA40M8a0LQO4WNK0KhG7f0maNCY0JDEEBtf0J31AiF4TtCx0Kg60Jb86WpK2XdodHRwOi8vd3d3LnNwZWNpZmljcG9seW1lcnMuZnIvbWVkaWFzL2Rvd25sb2Fkcy9ORVdTTEVUVEVSJTIwLSUyMERFQ0VNQkVSJTIwMjAxNiUyMC0lMjBTUEVDSUZJQyUyMFBPTFlNRVJTJTIwRU5FUkdZLnBkZqQxNDU4xBDQqtDVTPjvKtCuQdCyT_0U0Nn1PdCZuGxpbmsuc3BlY2lmaWNwb2x5bWVycy5mcsQUVNCj-NCKDf3QrFhmJAIW0IQlYTg4e047
http://link.specificpolymers.fr/c?p=xBA40M8a0LQO4WNK0KhG7f0maNCY0JDEECcHZUtGZ9CQTdCROiA70K71_dC52V1odHRwOi8vd3d3LnNwZWNpZmljcG9seW1lcnMuZnIvY2F0YWxvZy9pbmRleC9CdWlsZGluZ19CbG9ja3NfYW5kX0NoZW1pY2Fscy9GTFVPUk9BTENPWFlTSUxBTkWkMTQ1OMQQ0KrQ1Uz47yrQrkHQsk_9FNDZ9T3QmbhsaW5rLnNwZWNpZmljcG9seW1lcnMuZnLEFFTQo_jQig390KxYZiQCFtCEJWE4OHtOOw
http://link.specificpolymers.fr/c?p=xBA40M8a0LQO4WNK0KhG7f0maNCY0JDEENCy7NDb0J155NCjStC67tDAR9CjAyzQltl3aHR0cDovL3d3dy5zcGVjaWZpY3BvbHltZXJzLmZyL21lZGlhcy9kb3dubG9hZHMvTkVXU0xFVFRFUiUyMC0lMjBERUNFTUJFUiUyMDIwMTYlMjAtJTIwU1BFQ0lGSUMlMjBQT0xZTUVSUyUyMEVORVJHWS5wZGakMTQ1OMQQ0KrQ1Uz47yrQrkHQsk_9FNDZ9T3QmbhsaW5rLnNwZWNpZmljcG9seW1lcnMuZnLEFFTQo_jQig390KxYZiQCFtCEJWE4OHtOOw


 

 

Polymer coating for FeO2 Particles  
SPECIFIC POLYMERS works with Paris 
Diderot and Paris Descartes University on 
polymer coated iron oxide particles for MRI 
Medical Imaging. In this context, SPECIFIC 
POLYMERS developed a stastical copolymer 
bearing Pegylated laterals chains for 
biodistribution and stealthiness and 
phosphonic acid moeities as polymer coating 
anchoring groups on the FeO2 particles 
surfaces. It was prooved that developed 
coating significantly enhanced the stability 
of  FeO2 particles and allow perfoming 
MRI medical imaging. These studies are still 
on-going within the frame of ICONS project. 
  
-Ramniceanu et al., RSC Adv., 2016, 6, 63788 
-Torrisi, V. et al., Biomacromolecules, 2014,  3171-3179 

 

 

Polymers for water treatment 
Thermosensitive polymers bearing 
phosphonic acid moieties were developed 
with Montpellier II University and Veolia in 
the frame of COPOTERM project in order to 
implement an innovative water treatment 
process aiming at the removal of metal 
cations from wastewater. Phosphonic acid 
groups allow the selective sorption of 
aluminium cations at room temperature. A 
slight increase of the temperature above 
thermosensitive polymer LCST lead to 
precipitation of polymer-metal complexe and 
ease the final separation step 
(microfiltration). 
  
-Graillot  et al., Sep. Purif. Technol., 2015, 141, 17-24 
-Graillot et al., J. Hazrd. Mat., 2014, 260, 425-433  
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Looking a specific polymer for your application ? 

 SPECIFIC POLYMERS offer CUSTOM SYNTHESIS programs 

• SPECIFIC POLYMERS can produce from grams to hundred grams depending 
on the targeted molecule.  

• All products are delivered with a synthesis report including experimental details 
and analyses.  

• Report on the project progress by regular phone meeting 
• Feasibility evaluation can be proposed depending of customer wishes (targeted 

structures, quantities) 

 CONTACT US   
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http://link.specificpolymers.fr/c?p=xBA40M8a0LQO4WNK0KhG7f0maNCY0JDEEEFPFdCe0Jgo8kTQoHQs0IJq6gHQ29lvaHR0cDovL3d3dy5hZ2VuY2UtbmF0aW9uYWxlLXJlY2hlcmNoZS5mci9lbi9hbnItZnVuZGVkLXByb2plY3QvP3R4X2x3bXN1aXZpYmlsYW5fcGkyJTVCQ09ERSU1RD1BTlItMTUtQ0UxOC0wMDI0pDE0NTjEENCq0NVM-O8q0K5B0LJP_RTQ2fU90Jm4bGluay5zcGVjaWZpY3BvbHltZXJzLmZyxBRU0KP40IoN_dCsWGYkAhbQhCVhODh7Tjs
http://link.specificpolymers.fr/c?p=xBA40M8a0LQO4WNK0KhG7f0maNCY0JDEEEnQl00rKdCc0KZN0KB80M_QuD0Ue9C12TpodHRwOi8vc3BlY2lmaWNwb2x5bWVycy5mci9tZWRpYXMvcHVibGljYXRpb25zLzIwMTYtMDYucGRmpDE0NTjEENCq0NVM-O8q0K5B0LJP_RTQ2fU90Jm4bGluay5zcGVjaWZpY3BvbHltZXJzLmZyxBRU0KP40IoN_dCsWGYkAhbQhCVhODh7Tjs
http://link.specificpolymers.fr/c?p=xBA40M8a0LQO4WNK0KhG7f0maNCY0JDEENC5ByBK0LgRBUbQkh3Q1tCnT2wyPtk6aHR0cDovL3NwZWNpZmljcG9seW1lcnMuZnIvbWVkaWFzL3B1YmxpY2F0aW9ucy8yMDE0LTEyLnBkZqQxNDU4xBDQqtDVTPjvKtCuQdCyT_0U0Nn1PdCZuGxpbmsuc3BlY2lmaWNwb2x5bWVycy5mcsQUVNCj-NCKDf3QrFhmJAIW0IQlYTg4e047
http://link.specificpolymers.fr/c?p=xBA40M8a0LQO4WNK0KhG7f0maNCY0JDEEBMr0II-A39zTNCdUF8g0ILQpjHu2TpodHRwOi8vc3BlY2lmaWNwb2x5bWVycy5mci9tZWRpYXMvcHVibGljYXRpb25zLzIwMTQtMTcucGRmpDE0NTjEENCq0NVM-O8q0K5B0LJP_RTQ2fU90Jm4bGluay5zcGVjaWZpY3BvbHltZXJzLmZyxBRU0KP40IoN_dCsWGYkAhbQhCVhODh7Tjs
http://link.specificpolymers.fr/c?p=xBA40M8a0LQO4WNK0KhG7f0maNCY0JDEEFPlFhvQwPnQmUHQo-FK0JErFdCA0LrZNWh0dHA6Ly9zcGVjaWZpY3BvbHltZXJzLmZyL21lZGlhcy9wdWJsaWNhdGlvbnMvMjAxNC0xpDE0NTjEENCq0NVM-O8q0K5B0LJP_RTQ2fU90Jm4bGluay5zcGVjaWZpY3BvbHltZXJzLmZyxBRU0KP40IoN_dCsWGYkAhbQhCVhODh7Tjs
http://link.specificpolymers.fr/c?p=xBA40M8a0LQO4WNK0KhG7f0maNCY0JDEENCE0KNIX9DU79DXTNCQamwKfy9r0LPZd2h0dHA6Ly93d3cuc3BlY2lmaWNwb2x5bWVycy5mci9jYXRhbG9nL2luZGV4L0Z1bmN0aW9uYWxfUG9seShtZXRoKWFjcnlsYXRlL1BPTFkoTUVUSClBQ1JZTEFURV9QSE9TUEhPTklDX0VTVEVSXy1fQUNJRC8ypDE0NTjEENCq0NVM-O8q0K5B0LJP_RTQ2fU90Jm4bGluay5zcGVjaWZpY3BvbHltZXJzLmZyxBRU0KP40IoN_dCsWGYkAhbQhCVhODh7Tjs
http://link.specificpolymers.fr/c?p=xBA40M8a0LQO4WNK0KhG7f0maNCY0JDEENDI0NfQ03gx9TpA0LlqZNCD0LIk0MzQ0tl5aHR0cDovL3d3dy5zcGVjaWZpY3BvbHltZXJzLmZyL2NhdGFsb2cvaW5kZXgvRnVuY3Rpb25hbF9Qb2x5KG1ldGgpYWNyeWxhbWlkZV9fL1BPTFkoTUVUSClBQ1JZTEFNSURFX1BIT1NQSE9OSUNfQUNJRC1FU1RFUqQxNDU4xBDQqtDVTPjvKtCuQdCyT_0U0Nn1PdCZuGxpbmsuc3BlY2lmaWNwb2x5bWVycy5mcsQUVNCj-NCKDf3QrFhmJAIW0IQlYTg4e047
http://link.specificpolymers.fr/c?p=xBA40M8a0LQO4WNK0KhG7f0maNCY0JDEEFTQyy_57dDZ40nQpyQ9K9CLL1Ah2SJtYWlsdG86bWFpbGluZ0BzcGVjaWZpY3BvbHltZXJzLmZypDE0NTjEENCq0NVM-O8q0K5B0LJP_RTQ2fU90Jm4bGluay5zcGVjaWZpY3BvbHltZXJzLmZyxBRU0KP40IoN_dCsWGYkAhbQhCVhODh7Tjs
http://link.specificpolymers.fr/c?p=xBA40M8a0LQO4WNK0KhG7f0maNCY0JDEENC2XtDZ0Kho0IpbQNC-DdC5KToPa9Ct2TdodHRwOi8vd3d3LnNwZWNpZmljcG9seW1lcnMuZnIvZG93bmxvYWRzL2luZGV4L0NBVEFMT0dTpDE0NTjEENCq0NVM-O8q0K5B0LJP_RTQ2fU90Jm4bGluay5zcGVjaWZpY3BvbHltZXJzLmZyxBRU0KP40IoN_dCsWGYkAhbQhCVhODh7Tjs
http://link.specificpolymers.fr/c?p=xBA40M8a0LQO4WNK0KhG7f0maNCY0JDEEOfQjE7QuF720N5P0JfwZ3H70KJ70JrZWmh0dHA6Ly93d3cuc3BlY2lmaWNwb2x5bWVycy5mci9tZWRpYXMvbmV3c2xldHRlci8yMDE3L0pVTkVfMjAxNy9TUF9HRU5FUkFMX0RFU0NSSVBUSU9OLnBkZqQxNDU4xBDQqtDVTPjvKtCuQdCyT_0U0Nn1PdCZuGxpbmsuc3BlY2lmaWNwb2x5bWVycy5mcsQUVNCj-NCKDf3QrFhmJAIW0IQlYTg4e047
http://link.specificpolymers.fr/c?p=xBA40M8a0LQO4WNK0KhG7f0maNCY0JDEENDSS9DcQh_QnUlM0Jnm0Kzh0LfQl9CV0J7ZO2h0dHA6Ly93d3cuc3BlY2lmaWNwb2x5bWVycy5mci9kb3dubG9hZHMvaW5kZXgvUFVCTElDQVRJT05TpDE0NTjEENCq0NVM-O8q0K5B0LJP_RTQ2fU90Jm4bGluay5zcGVjaWZpY3BvbHltZXJzLmZyxBRU0KP40IoN_dCsWGYkAhbQhCVhODh7Tjs
http://link.specificpolymers.fr/c?p=xBA40M8a0LQO4WNK0KhG7f0maNCY0JDEEEQKD9ClMdCtKUDQmtC3Ozpv8NDVXdk7aHR0cDovL3d3dy5zcGVjaWZpY3BvbHltZXJzLmZyL2Rvd25sb2Fkcy9pbmRleC9QVUJMSUNBVElPTlOkMTQ1OMQQ0KrQ1Uz47yrQrkHQsk_9FNDZ9T3QmbhsaW5rLnNwZWNpZmljcG9seW1lcnMuZnLEFFTQo_jQig390KxYZiQCFtCEJWE4OHtOOw
http://link.specificpolymers.fr/c?p=xBA40M8a0LQO4WNK0KhG7f0maNCY0JDEECDuGANe-dCHTtCJ0MpA0JAIGdCeH9l3aHR0cDovL3d3dy5zcGVjaWZpY3BvbHltZXJzLmZyL2NhdGFsb2cvaW5kZXgvRnVuY3Rpb25hbF9Qb2x5KG1ldGgpYWNyeWxhdGUvUE9MWShNRVRIKUFDUllMQVRFX1BIT1NQSE9OSUNfRVNURVJfLV9BQ0lELzKkMTQ1OMQQ0KrQ1Uz47yrQrkHQsk_9FNDZ9T3QmbhsaW5rLnNwZWNpZmljcG9seW1lcnMuZnLEFFTQo_jQig390KxYZiQCFtCEJWE4OHtOOw
http://link.specificpolymers.fr/c?p=xBA40M8a0LQO4WNK0KhG7f0maNCY0JDEENDW0LI7TXPQ2ShM0ITQvtDPFH_Q3tCRNNl5aHR0cDovL3d3dy5zcGVjaWZpY3BvbHltZXJzLmZyL2NhdGFsb2cvaW5kZXgvRnVuY3Rpb25hbF9Qb2x5KG1ldGgpYWNyeWxhbWlkZV9fL1BPTFkoTUVUSClBQ1JZTEFNSURFX1BIT1NQSE9OSUNfQUNJRC1FU1RFUqQxNDU4xBDQqtDVTPjvKtCuQdCyT_0U0Nn1PdCZuGxpbmsuc3BlY2lmaWNwb2x5bWVycy5mcsQUVNCj-NCKDf3QrFhmJAIW0IQlYTg4e047
http://link.specificpolymers.fr/c?p=xBA40M8a0LQO4WNK0KhG7f0maNCY0JDEENC_QFDQoNCq0LRSQNCwFv3Qk-Bz0LPQxdk3aHR0cDovL3d3dy5zcGVjaWZpY3BvbHltZXJzLmZyL2Rvd25sb2Fkcy9pbmRleC9DQVRBTE9HU6QxNDU4xBDQqtDVTPjvKtCuQdCyT_0U0Nn1PdCZuGxpbmsuc3BlY2lmaWNwb2x5bWVycy5mcsQUVNCj-NCKDf3QrFhmJAIW0IQlYTg4e047
http://link.specificpolymers.fr/c?p=xBA40M8a0LQO4WNK0KhG7f0maNCY0JDEEHsP-NC10LQYD0TQhWMX0MfQwkAd0LTZWmh0dHA6Ly93d3cuc3BlY2lmaWNwb2x5bWVycy5mci9tZWRpYXMvbmV3c2xldHRlci8yMDE3L0pVTkVfMjAxNy9TUF9HRU5FUkFMX0RFU0NSSVBUSU9OLnBkZqQxNDU4xBDQqtDVTPjvKtCuQdCyT_0U0Nn1PdCZuGxpbmsuc3BlY2lmaWNwb2x5bWVycy5mcsQUVNCj-NCKDf3QrFhmJAIW0IQlYTg4e047


 

 
 

 

 

SPECIFIC POLYMERS 
ZAC Via Domitia 

150 Avenue des Cocardières - 34160- Castries - FRANCE 
Tel: +33(0) 4 99 74 91 35   Fax: +33(0) 4 99 74 91 52 

  

 


