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Abstract —Fusion technology based on the nanotechnology should be introduced to clean technology for the
breakthrough advances. Today, nanoparticles, nanotubes and other engineered nanomaterials are already in use
in hundreds of everyday consumer products, and these materials are able to move around the human and
environmental mediamore readily than larger particles of pollution. Because of their extremely small size and
large surface area, nanoparticles are known to be more reactive and toxic than larger particles. Consequently, this
feature raised many concerns of significant health, safety and environment. Herein, we reviewed risk assessment
for health and environmental hazards of nanomaterials, and then revealed the potential hazardous of
nanomaterials.
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Figure 1. Risk assessment approach and risk management for nanomaterials [2].
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Table 1. Exposure pathway and sources to human health [3, 11]
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Synthesis Target Sources Exposure route
process/product
Direct leakage from reactor Inhalation
Gas phase in Laborer Product recovery from bag filters in reactors Inhalation, Dermal
atmosphere Processing and packaging of dry powder Inhalation, Dermal
Equipment cleaning/maintenance Dermal
Product recovery from reactor/dry contamination of Inhalation
Vapor deposition on workplace
Laborer : : -
substrate Processing and packaging of dry powder. Inhalation, Dermal
Equipment cleaning/maintenance Dermal
If liquid suspension is processed into a powder, potential
Colloidal/attrition/liquid Lab exposure during spray drying to create a powder, and the| Inhalation, Dermal
suspension aborer processing and packaging of the dry powder
Equipment cleaning/maintenance Dermal
Consumer Product application by consumer to skin Dermal
Sunscreen containing
nano-scale material Citi Release by consumer to water supply Ingestion
itizen
Disposal of sunscreen container after use Inhalation, Ingestion
Metal catalysts in
gasoline for reducing Citizen Release from vehicle exhaust to air Inhalation, Ingestion
vehicle exhaust
C D I, Inhalati
Paints and coatings OnSUmer, Weathering, disposal ermal, tnhataton,
Citizen Ingestion
C Dermal, Inhalation,
. onsumer, . . .
Clothing Citiz:n Wear, washing, disposal Ingestion from surface
or groundwater
C D I, I ion fi
Electronics ONSUMEL Release at end of life or recycling stage ermal, Ingestion from
Citizen surface or groundwater
Dermal, Inhalation,
. Consumer, . . .
Sporting goods Citizen Release at end of life or recycling stage Ingestion from surface
or groundwater
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Table 2. Measuring technology for nanoparticles [20]
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Technology

Micro-Orifice Uniform Deposit Impactors
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Separation of
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Scanning Mobility Particle Sizers (SMPSs)

Electrodynamic mobility

Separation and
recover of particles

Dynamic Light Scattering (DLS)

Particle size distribution

In-situ analysis of

Inductively-coupled Mass Spectrometry
(ICP-MS)

Chemical properties

particle size in
liquid media

Single-Particle Laser Microprobe Mass Chemical properties of single particle in

Spectrometry (LAMMSYS)

recovered particles

Electron Microscopy Techniques:
Transmission Electron Microscopy (TEM),
Scanning Electron Microscopy (SEM)

Particle size and chemical properties of single
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Figure 5. Fluorescent nanoparticles in water flea (Daphnia
magna) |3].
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