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Figure 4 Synthesis of liquid metal nanoparticlesm
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Figure > Schematic showing NIMS synthesis
a) First the nanoparticles are surfacefunctionalized by condensation with a sulfonate organosilane to
form the corona; b) The acidic particles are neutralized with the tertiary amine (which serves
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as the canopy) in an acid-base reaction- "]
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Progress in Synthesis and Applications of Liquid-like
Nanoparticles Ionic Materials

ZHANG Yihan,GU Shu‘ying% sYUAN Weizhong
(1. School of Materials Science and Engineering, Tongji University » Shanghai 201804, Chinas

2. Key Laboratory of Advanced Civil Engineering Materials, Ministry of Education, School of Materials Science
and Engineering > Tongji University 4800 Cao An Road, Shanghai 201804, China)

Abstract ; OrganicTinorganic nanoparticle ionic materials (NIMs) are hybrid materials comprising a
nanoparticle core functionized with a covalently tethered ionic corona- NIMs can be tailored over a broad
range from glass solids to free flowing liquids by varying geometric and chemical characteristics of the
core and corona such as content size and shape of nanoparticles, molecular weight and grafting density -
Liquid-like nanoparticle ionic materials have high-refractivesindex, zerovapor pressure, high heat
conductivity - Besides, NIMs are chemically and thermally stable and ionically conductive- They are
therefore excellent candidate in immersion photolithography, high-conductivity lubricants, high
efficiency coolants:engergy supply s storage: production and so on-Progress in synthesis and applications
of liquid-like nanoparticle ionic materials is reviewed in this review - And the problems and promising
future are prospected-

Key words : Nanoparticle ionic materials (NIMs); Conductive lubricants; Immersion lithography ;

Rheology ; Dynamics



