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FEATURE BOX
China, Nanotechnology, and the Environment

By Louise Yeung and Evan Michelson

N
anotechnology, the emerging field of anotechnology, the emerging field of 
manipulating matter at the molecular or manipulating matter at the molecular or 
atomic level, has experienced tremendousatomic level, has experienced tremendous

growth in recent years. New nano-enhanced prodgrowth in recent years. New nano-enhanced prod--
ucts, ranging from stain-resistant fabrics to anti-ucts, ranging from stain-resistant fabrics to anti-
aging creams, are already available for purchase onaging creams, are already available for purchase on
store shelves and over the Internet. As this new store shelves and over the Internet. As this new 
technology advances, many experts are hopefultechnology advances, many experts are hopeful
that the beneficial applications of nanotechnolthat the beneficial applications of nanotechnol--
ogy will not only lead to new consumer products,ogy will not only lead to new consumer products,
but that they will also provide remedies to numerbut that they will also provide remedies to numer--
ous environmental problems. Promising environous environmental problems. Promising environ--
mental applications range from the development mental applications range from the development 
of new energy storage and conversion systems toof new energy storage and conversion systems to
advanced water and air purification treatments.advanced water and air purification treatments.
China—which is one of the world’s largest invesChina—which is one of the world’s largest inves--
tors in nanotechnology research and development,tors in nanotechnology research and development,
with the Chinese government spending nearly with the Chinese government spending nearly 
$250 million on nanotechnology in 2005—could$250 million on nanotechnology in 2005—could
greatly benefit from such nanotechnology appligreatly benefit from such nanotechnology appli--
cations in order to address the country’s growing cations in order to address the country’s growing 
pollution and severe energy shortages.pollution and severe energy shortages.11

ENVIRONMENTAL APPLICATIONS
FOR NANOTECHNOLOGY

Water Purification.Water Purification. With nearly half of its riversWith nearly half of its rivers
running black at Grade V or worse, water pollutionrunning black at Grade V or worse, water pollution
is one of China’s major challenges. Many scientistsis one of China’s major challenges. Many scientists
around the world are seeking to develop effectivearound the world are seeking to develop effective
nano-enhanced water treatment products. A varinano-enhanced water treatment products. A vari--
ety of approaches are currently being explored,ety of approaches are currently being explored,
including the development of nanotechnology including the development of nanotechnology 
membranes for water detoxificationmembranes for water detoxification22 and the use of  and the use of 
nanomagnets or charged nanomaterials to removenanomagnets or charged nanomaterials to remove
arsenic, oil, heavy metals, salt, and other pollutantsarsenic, oil, heavy metals, salt, and other pollutants
from the water.from the water.33 Unlike traditional filters, many of  Unlike traditional filters, many of 

these newly created systems use charged nanomathese newly created systems use charged nanoma--
terials to attract pollutants, which can then be easterials to attract pollutants, which can then be eas--
ily extracted from the water. These nanomaterialsily extracted from the water. These nanomaterials
can later be separated from the pollutants for reuse.can later be separated from the pollutants for reuse.
Even more advanced purification methods, such asEven more advanced purification methods, such as
the use of zinc sulfide or titanium dioxide nanomathe use of zinc sulfide or titanium dioxide nanoma--
terials as catalysts to oxidize pollutants, may alsoterials as catalysts to oxidize pollutants, may also
be possible in the future. The advantage of thisbe possible in the future. The advantage of this
process is that it breaks down pollutants into lessprocess is that it breaks down pollutants into less
toxic substances.toxic substances.44

Air Purification.Air Purification. Sixteen of the twenty most polSixteen of the twenty most pol--
luted cities in the world are located in China andluted cities in the world are located in China and
coal burning for energy has caused acid rain incoal burning for energy has caused acid rain in
nearly two-thirds of the country.nearly two-thirds of the country.55 To help miti To help miti--
gate these air quality problems, ongoing research isgate these air quality problems, ongoing research is
hoping to develop nanomaterials with the capabilhoping to develop nanomaterials with the capabil--
ity of oxidizing airborne pollutants by photocatalyity of oxidizing airborne pollutants by photocataly--
sis, a process that converts contaminants into lesssis, a process that converts contaminants into less
toxic substances.toxic substances.66
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Energy Efficiency. Energy shortages and air pol-
lution from coal are central national security con-
cerns in China. Nanotechnology’s potential to 
improve efficiency in energy storage, production, 
and conversion are developments that may be cru-
cial to China’s future. Scientists are currently fine-
tuning cost-effective nano-enhanced photovoltaic 
films to generate solar power that can be cheaply 
installed.7 New nano-enabled materials promise 
to make rechargeable batteries more efficient and 
longer lasting.8 Finally, by engineering materials, 
like metals or ceramics, to be more lightweight 
and durable, nanotechnology can increase the 
energy efficiency of buildings and their heating 
and cooling systems.

CHINESE NANOTECHNOLOGY
INITIATIVES

China’s investments in nanotechnology have begun 
to translate into world-class research results in terms 
of published papers, paper citations, and patents. 
For instance, a review by the Asia-Pacific Economic 
Cooperation (APEC) in 2001 indicated that China 
followed only the United States and Japan in terms 
of the number of nanotechnology papers published 
that year. In 2003, the number of nanotechnology 
related patent applications from China ranked third 
in the world, behind the United States and Japan.9

Efforts by both government and industry have been 
behind China’s rapid ascent to becoming a global 
nanotechnology leader, most notable is the National 
Center for Nanoscience and Technology and private 
company investments.

National Center for Nanoscience and Technology 

(NCNST). Established in March 2003 by the 
Chinese Academy of Sciences and the Ministry 
of Education, NCNST is a nonprofit organization 
housed within both Beijing and Tsinghua univer-
sities. NCNST conducts research in nanoprocess-
ing, nanomedicine, and nanostructures. One of its 
main focus areas includes environmental appli-
cation research that has, for example, led to the 
development of nanoporous zinc sulfide nanoma-
terials that can be used for photodegradation (dis-
integration of toxic substances in water using sun-
light). These materials evenly disperse throughout 
water without clumping and they are slightly larger 
than other types of nanomaterials, which allows 
for both effective cleanup and easy collection and 
separation from toxins. In fact, similar materials 

are already in use as part of a self-cleaning glass 
coating on the newly built National Opera House 
in Beijing. 

Private Companies. As is the case in many countries 
throughout the world, Chinese firms are beginning 
to make the transition from basic research to the 
commercialization of nanotechnology. In March 
2006, the Project on Emerging Nanotechnologies 
at the Woodrow Wilson Center released an online 
inventory that now contains nearly 300 manufac-
turer-identified, nanotechnology-based consumer 
products that are available on the market from 
15 countries, including China.10 Products in the 
inventory cover a wide range of sectors—from cos-
metics and personal care items to dietary supple-
ments and cooking supplies, from automotive and 
home improvement products to stain-resistant 
clothing. Large and small enterprises are buying, 
selling, and marketing internationally many such 
nanotechnology-based products. 

NGO FOCUS ON POTENTIAL
ENVIRONMENTAL, HEALTH,
AND SAFETY RISKS

While nanotechnology holds the promise to allevi-
ate many environmental problems, some researchers 
and citizen groups are concerned about the potential 
risks nanotechnology poses to the environment and 
human health, because of the technology’s ability 
to manipulate matter in a novel way. The effects of 
nanomaterials—when ingested, inhaled, or applied 
dermally—remain largely unknown, and there are 
currently no internationally coordinated risk research 
and oversight strategies designed to investigate and 
manage any potential environmental, health, and 
safety risks that may arise. While such risk research 
has been ongoing in the United States and the United 
Kingdom for a few years, China has only recently 
begun to invest in such research through the estab-
lishment of a Nanosafety Lab under the auspices of 
the NCNST in Beijing. Though much more work 
needs to be done in this area, any real or perceived 
hazards that may emerge in the near future may have 
the effect of hindering public trust in government and 
industry—both in more developed countries, such as 
the United States, and in more developing countries, 
such as China—to manage the effects posed by this 
emerging technology. 

Moreover, while there is an increasing number of 
Western nongovernmental organizations (NGOs), 
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such as Friends of the Earth and the ETC Group, 
focused on mobilizing their constituencies around 
this issue, it appears that Chinese NGO atten-
tion on nanotechnology is lagging. A number of 
Western environmental organizations have called 
for a moratorium, or even an outright ban, on nan-
otechnology activities until more risk research can 
be conducted.11 Additionally, many organizations 
have argued that misleading advertising, a lack of 
accurate labeling, and few life-cycle assessments are 
all serious safety and oversight issues that must be 
addressed, particularly because the potential long-
term negative effects of nanotechnology in humans 
and the environment remain unclear. 

Since developments in nanotechnology are 
expected to become a key, transformativetechnology 
of the 21st century, China, the United States, and 
the rest of the world have the opportunity to work 
with industry, government, NGOs, and the general 
public to ensure that nanotechnology’s benefits are 
maximized and that risks are minimized right from 
the start. 
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