
USE OF COLLOIDAL SILICA NANOPARTICLES 
TO OBTAIN REINFORCED FILLERS 

IN EPOXY-COMPOSITES FROM 
MUNICIPAL SOLID WASTE INCINERATION 

FLY ASH
TECHNOLOGY OVERVIEW

Colloidal Mesoporous Silica Nanoparticles (CMSNs)
have been developed under room temperature 
and using a very low concentration of surfactant.  
As they have meso-pore size and high surface 
area, they can bind and stabilise the municipal 
solid waste incineration (MSWI) ash by locking up 
heavy metal contaminants. An optimised, no 
hazardous organic template is applied to achieve 
nanoparticles. CMSNs are obtained by undergoing 
a sustainable process of removing the surfactant 
andtemplate. The treatment of ash has been done 
at a proof-of-concept level and it is ready for further 
scale-up. The stabilised ash has been tested in 
accordance with the proposed European Standard 
procedure toensure their suitability for use in 
manufacturing.

MARKET OPPORTUNITIES

An estimated saving of 20-30% of production cost can
be achieved for polymer fillers if the raw materials
originate from incineration ash. The market value of
polymer composites is predicted to reach US$89.4
billion by 2020.

POTENTIAL APPLICATIONS

The MSWI ash can be transformed into reinforced 
fillers for fabrication of high quality composites using 
CMSNs. The composites and chemically stabilised 
ash can be used in sectors like aircraft, appliance, 
transportation, civil infrastructure, construction, and 
electrical, marine  and corrosion-resistant equipment. 
Well-dispersed CMSNs which possess high porosity, 
thermal and mechanical stability can also be used as 
nano-fillers embedded in silica or polymer matrixes 
to produce nanocomposites films. CMSNs can 
potentially be used as catalysts in manufacturing.

COMMERCIALISATION

This technology is available for licensing and 
technology transfer. A provisional patent 
application has been filed. 

CONTACT DETAILS
help-otd@rp.edu.sg

 

 

Figure 1: Schematic diagram of  the low-energy process for the treatment of incineration 
ash under cost-effective solution, Colloidal mesoporous Silica nanoparticles to use as 
polymer fillers for polymer composites.



Looking for an open innovation partner? 
Contact Republic Polytechnic today!

At Republic Polytechnic (RP), we bridge the 
gap between knowledge and application by 
facilitating information and technology transfer 
to industry partners. Taking a holistic approach, 
our team of experts can assess your business 
needs, provide consultancy, conduct feasibility 
studies, and render support to help increase 
your company’s competitiveness.

Facilities and Equipment
RP is home to state-of-the-art facilities and the 
latest technology, which are on par with industry 
standards. You can access these facilities by 
collaborating with RP on joint projects or 
through facility and equipment rentals.

Research and Development
Transform your ideas into reality. RP’s multi-
disciplinary applied R&D centres can work with 
you in many different ways, including exploiting 
new technologies, developing new products 
and streamlining processes.

Whether you are looking for new ideas to improve your current business flow, need access to research 
and technology expertise, or require facilities to bring your innovative ideas to life, we may be the 
partner for you.

Current Opportunities for Collaboration 
and Commercialisation
• Innovative Single-tube Multiplex Diagnostic 
 Platform for Dengue and Chikungunya 
 Viruses 
•  Low Cost Wireless Patient Weight
 Measurement System for the Physically 
 Impaired and Bedridden 
• New Catalysts for Sustainable Liquid 
 Biofuels
• New Chemical Entities with Potential 
 Applications in Photodynamic Therapy
• Thermoelectric Micro-coolers for Electronic 
 and Optoelectronic Applications
• Visual Sentiment Analytics for Social  
 Media Analysis
• Wireless Proximity Sensing for Safety 
 and Security Applications
• Wireless Stress Monitoring System

For more details, visit http://www.rp.edu.sg/Industry.aspx, or email us at help-otd@rp.edu.sg.

• Portable Hydrogen Generator and Low  
  Cost Hydrogen Fuel Cell System 
  Development 
• All-Solid-State Lithium Ion Thin Film
  Micro Battery
• Cloud-based Logistics Tracking




