
UNSUSTAINABLE 
China generates most 
of its electr icity from' 
coaHired plant s. 
such as this OfIe in 
Suzhou. a town in 
the northern part of 
Anhui province. 

~~CHEMISTRY 
, 

China's quest to develop INNOVATIVE ENERGY SOWTIONS represents a 
'L>C- huge opportunity for foreign chemical anq materials makers \ 

JEAN-FRANCOIS TREMBLAY. C&EN HONG KONG 

WHEN IT COMES TO energygenerarion, 
China welcomes new approaches. Philip 
Liu, an entrepreneur from Arizona, has 
raised 560 million, largely from Chinese 
investors, for a large-scale demonstration 
plant he is building in southern China that 
will turn oil shale into fuel for the local 
chemical industry. The carbon-rich waste 
from the plant will feed into an adjacent 
facUity that will produce a low-cost fuel for 
power and gasification plants. 

"1 don't think [could have implemented 
this project in the U.s.," says the Chinese­
bomArizonan. "But in China, when they 
trust the management team, the investors 
will put the money down- and quickly." 
AuraSource, the U.S.-based company that 
Llu founded, developed the oil shale tech­

nologyat R&D faci lities in Shanghai after 
licensing the basic processes from Chinese 
research centers. 

AuraSource's experience is JUSt one il­
lustrat ion ofthe opportunities that exist in 
China in the alternative energy field. China 
has become a magnet for all sorts of entre­
preneurs who have creative ideas about how 
to generate or conserve energy, Liu says. 
~. Fro~rod~biQfuelstQ imrrm:i,ng 
Mile efficiencyo its power grid, China has 

em_b~rked on a~~t drive to change the 
way It g;.;t1!.,Eg transpotts and consumes' 
power. enationaleffoniso ningup 
m a opportunities for chemical and 
materials companies around the world for 
which, in many ways, China is a more ap­
pealing market than the U.S. 

"I think it's safe to say that China is 
sometimes bolder in its initiat ives, and 
China is faster," says Weiguang Yao, Dow 
Chemical's Shanghai-based chief technol­

"In China, when they trust the 

management team, the investors will 

put the money down-and quickly:' 
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ogy officer lo r the Asia-Pacific region. "The 
decisio nmake l'S are supporting ahernative 
e nergy, and thiS is the kcy in China." 

Onegood reason for China w become a 
world-class innovator in e nergygeneration 
is tha t it has to change the way it powers 
itself A nine-dnyrrnffic jam in August on 
a highway between Inner Mongolia and 
Beijingwould not have been nearly as bad 
ifthe Chinese capital were less dependent 
on coal to powcr itself. Roadwork'W3s 
mosdy to blame for the gridlock, but trucks 
fe rrying coal to Beijing's power plants rep­
resented a large proportion of the vehicles 
caught in the monster jam. China's glitzy 
capital relies on a steady stream ofcoal 
trucks to keep the lights on. 

But theepic trafficjam actually ranks as 
oneofthe more trivia l reasons whyChina 
is urgently seeking to developaltemative 
sources ofpower. For mostofirs energy 
needs, China depends o n coal and im­
poned. oil, and that 'S clearly an undesirable 
state o f affairs. 

OTHER THAN HAVING to be transported 
over long distances, coal generates air pol­
lution and COl emissions for which China 
attracts stem internatio nal criticism. And 

major pan ofChina's energy mix for decades 

a more developed 
m::arketthan the 
U.S.uWe~the 

U.S.asanemcrging 
market andChina 
as the established 
market," says Ed­
ward Frindt. chief 
executive officer 
ofO hio-based No-

HIGH PERFORMANCE 
liquid silicon rubber 
from Dow Corning 
helps provide stable 
electric power to the 
Qinghai·Tibet railway. 
located in extremely 
inhospitable 
conditions. 

vOlyte Technologies, a supplier ofelectro­
lytes to the lithium-ion ban ery industry. 

Whereas many major companies pro­
duce sophisticated batteries in China, he 
says, the industry in the U.S. is still govern­
mem supponed. Theoutlook for electric 
vehicles is also brighter in China than in 
the U.S., Frindt notes. "There's a long h is­
wry of internalcombustion engines in t he 
U.S., bu t in China, they're developingan 
infrastructure that maybe more supportive 
ofclecrrieoncs." 

Because bio fu elscould reduce China's 
dependence o n imported o il, enzymes pro­
ducer Novozymes sces vast opportunit ies 
in the country for its second-generation 
biofuels technology. These fuels, w~ch are 
still not commercially mature, are made 
from corn and wheat waste materials rath~ 
er than from the grain itself. Novozymes 
has teamed up with oil refiner Sinopec and 
the Chinese agricultural products supplier 
Cofcow build a cellulosic ethanol plant 
that Novozymes will supply with enzymes. 

"1'his techno logy reduces pollution and 

water use, which fits with the Chinese agen­
da," says Michael Christiansen, president 
ofNovozymes China. "Moreover, it helps 
the agriculrural economy by upgrading the 
value chain for farmers producing com who 
would otherwise not use the waste." The 
large-scale adoption ofcell ulosic biofuels 
in China could create 6 million jobs, Chris­
tiansen says, while reducing the country's 
dependence on perrolewn byte%. 

China's clean energy market has come 
under crit icism abroad (orbeing closed 
w (orcign manufacrurers. The European 

to come,the COWltry'S achievements 
in tM development of al ternative 
energyare impressive. Last month._ 
Em~'(oung ranked. china first in 
the world in it:S.UtcSt Renewahl~­
ergy~c~ 

In29Q9. "China led the world 
inde~Qgy.ilWt!soments ,,, 
states a reporT released earlier this 
year bythe Pew Charitable Trusts. 
The report adds that China has some 
of the world's most ambitious renew­
able energytargcts: 30 gigawatts of 
new energy generation capacity each 
from wind and biomass bY 2.020. 

For many major chemical and ma­
terials makers, the Chinese alternative 
energymarke[ is an important one. 
"We're mostacrive in solar, butaIso 
in windand in energy infraStructure; 
Chinese e nergy generation is a big 
deal for us," says Jeremy Burks, presi­
dentofDowCorningGreaterChina. 

Some companies in the energy 
materials field even find China to be 

UPSTART" 
China is ramping up alternative energy 

in addition to coal 

ElE~ICITY GENERATION 
CAPACITY. GIGAWATTS ",'"u.s. "'" .., ,..,All types '069 1,216 
Coal·fi red 313 325 326 337 
Wind 16 64 64 69 
Solar 1 1 

CHINA 
All types '021 I.2A2 L92471" 
Coal· fired 496 625 750 1.233 
Wind 39 63 130 
Solar 0 4 6 " 
 " 

SOURCE: OOE.lntema!ional Energy 0u!1oo~ 2010 

Union Chamber ofCommerce in 
China complained last ycar that 
foreign suppliers aTe locked OUt of 
the Chinesewind rurbine market 
even though they've built plants in 
the COWltry to comply with local· 
content reqUirements. Last month, 
the United Steelworkers tmion filed a 
trade case against China's predatory 
practices in the clean energy sector. 

IN CONTRAST, producers of chemi­
cals and materials with energy ap· 
plications find China to be aland 
ofopportunity. Frindt, who lived 
in the counlTy for three years, says 
Novolyte's sales ofbattery materia]s 
in China will grow by as muchas so% 
this year. Th.e companyoperates a 
planr in Suzho u, is open ing a second 
p lan[ as a join[ venrure, and also 
runs a 11-chemist R&D center in the 
country. ''The Chinese market is sev­
eral times bigger than the U.S. o ne," 
Frindt observes. 
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The [~p end of [he Chinese market is 
where fo reign producers ofchemicals and 
materia ls usually find the bestopponuni­
ties. "Typically, we work with the medium­
to large-scale producers," says Paul H. tiu, 
who heads Solutia 's Asia-Pacific opera­
t ions. He explains that Soluria supplies s0­

lar-cell cncapsulants suitable for both thin ­
film cells and cens based on polysil ioon. 

China has about 40 producers ofe ither 
polyvinyl butyrnl (PVB) encapsulants for 
thin-film solar cells o r ethyl vinyl acetate 
(EVA) encapsulants for polysilicon-based 
cells, Liu notes. Because their faci lities are 
tOO small or dleir product performance 
is inferior, many of these producers can 
supply only marginal solar cell firms, tiu 
claims. "The smaller producers ofPVB or 
EVAwork v.ith the smaller producers of 
solar cells," he says. 

For Marc Doyle, global business direc­
!Orof DuPont PhotOvoltaic Solutions, any 
protectionism that might exist in China's 
clean cncrgysector is a nonissuc. China is 
the biggest buyer of DuPont's solar materi­
als, including Solamet solar metallization 
pastes, encapsulants, and Kevlar films used 
as solar-panel backsheets. The country is 
the world's larges t solar-cell producer, ac­
counting for about 40% of world output. 

Because China is such a big market for 
alternative energy, it makes sense for com­
panies supplying related chemicals and ma­
terials to build manufacturing and R&D ca­
pabilities in the country. Both DuPont and 
Dow Coming oper9[e protOtyping lines at 
their R&D cemers in Shanghai, where they 
test how their solar materials can be inte­

grated ioro cusromers' production lines. 
"Especially forthe paste, the re's a lotof 

customization to meet customers' unique 
processingoonditions," Doyle says. Du ­
Porn: finds the potent ial ofthe Chinese 
solar market so vast tna t it also fo rmed 
DuPont Apollo, a panel-manufacturing 
venture in southern China that'S speclfi ­
cally for the Chinese marker. 

Fe rro Corp. also is increasing its ability to 
selVe solar-ce1l manufacturers in China. The 
U.S. firm is expanding an exist ing R&D cen­
ter in Suzhou, where it manufactures meral­
1ization pastes, and it is building an applied 
t~hnology center in Taipei that will open in 
a few months. Both labs will offer a range of 
characterization instruments and have the 
capabilityro build prototype solar cells. 
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AuraSource, a much younger and less es­
tablished company, wi ll not customize it s 
productS for China, but rather will develop 
the technology there. Ifcustomization is 
needed, the company will dothat work in 
the U.S. when it transfers the technology 
back to its home base. 

To feed its plant In Qinzhou, in the 
southern province of Guangxi, the finn will 

import low-cost oil shale from Indonesia 
and transfoml it into lightweight fuel oil, 
dry gas, and various hydrocarbon feed­
stocks that will supply nearby petrochemi­
cal plants. The carbon-rich waste will serve 
as fee dstock for an adjacent facility that will 
produce a low-ash coal-water fuel that can 
replace heavy oil in power plants. The main 
advantages of th is mixture, Uu says, arc 
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that power plants don't need a costly retro­
fit to usc it and that ash emissions are much 
lower than those ofcoa!. The low-ash fuel 
can also replace natural gas in steel mills. 

Liu says he's already raised the funds 
for the $60 million oil shale plant, which 
he expects to complete in 12 months. The 
coal-water fuel plant will need an addi­
tional investment ofroughlyS20 million, 
which he is now raising from investors. 
Once the technology is fully demonstrated, 
Uu hopes to build corrunercial-scale plams 
in the U.S. 

Even though the U.S. containsthe 
world's largest deposits ofoil shale, Liu 
developed his business in China because 
he found it easier to doso there. In China, 
he managed to gain access to the basic 
technologies for ext racting fuel from oil 
shale at low temperature and for prooucing 
a coal-water mix with tow-ash emissions. 
AuraSource refined the technologies at the 
company's R&D center in Shanghai at a 
much lower COSt than in a lab in the U.S. 

THE DEVELOPMENT ofa commerCially 
viable way to rum oil shale into fuel has been 
the object ofso much research that a new· 
comer such as AuraSource would not have 
been taken seriously in the U.S., Liu says. 
AuraSource received no moneyfrom the 
Chinese government, he notes,but was able 
to meet with wealthy investors in China. 

The com mercialization ofoil-shale­
based fuel would be a huge achievement. 
Yet, China appears to be capable Ofdeliver­
ing equally significant b reakth roughs in the 
solar energy field. 

In August, when Chlna's NatiOnal Devel­
opment& Refonn Commission organized 
a tender for 13solarenergyfarms with a 
combined generation capacity of2.80 MW, 
some ofthe SO companies vying for [he 
projectS submitted b ids as low as 10 cents 
per KW ofelcctricitydelivered tothe grid, 
DuPont's Doyle says. 

"The bids have not been finalized, but 
ifthat'S me actual price, dlat would mean 
that China is already coming lower than 
anywhere else in theworld,even before 
creating a domestic gigawatt-scale market," 
he observes. The bids were made by Chinese 
power companies thatwill presumablygen­
erate power from Chinese-made solar cells. 

At locents per KW, Doyle says, solar 
energy is competitive with both nuclear 
a nd wind energy. As a result , he anticipates 
that sola r cells, a marginal domestic energy 
source today,could takeoffdramatically in 
China. "Look at the size ofthe country, the 
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total demand for power, the environmental 
issues, the need to clean up the Chinese 
power indusny,n Doyle says. uChina is al­
ready the world's largest producer of solar 
cells, but the growth ofthe solar industry 
will only accelerate here as the domestic 
market develops." 

Although China's domestic solar energy 
market is still small, the country is the 
world's largestoonsumerofwind energy 
turbines. It is building wind farms both on­
and offshore, presenting opportunities for 
material makers. For instance, DowCorn­
ing makes Molykote, a specialty lubricant 
that works especially well under the high 
load factor that is typical ofwind turbines. 

The lubricant is also durable. "When 
turbines are offshore, they're inacceSSible, 
so you want the equipment to be long-last­
ing," Burks says. He notes that some Dow 
Corning products are also used to help re­
inforce the blades' composite materials. 

At Dow, ChiefTechnoiogy Officer Yao 
refers to the Chinese wind energy market 
as "an exciting business." In April, he notes, 
the company Started producing its Airstone 
epoxymaterialsataplant in Tianjin. The 
material makes windmill bladesstronger, 
lighter, and easier to manufacture, Yaosays. 

Beyond energy generation, China is a 
hospitable market for companies offering 
materials mat belp reduce energy conswnp­
tion or improve energy e fficiency. Dow 
Corning's Burks notes that the company's 
silicone-based pylon insulators are being ad­

opted in China as 
areplacement for 
heavier and less ef­
ficientoncsmade 
from porcelain or 
glass. Resistant 
toextremetcm­
perature changes 
and high radiation, 
the company's 
liquid silicone 
rubber is used to 
provide stable 
electric power to 
Chinese railways, 
in particular along 
the Qinghai-Tibet 
route, where the 

SILENT LOCOMOTION environment 
Many scooters in is famously 
Chinese cities are 

inhospitable.e lectric and use lead· 

acid batteries instead Aprosaic but 

of more efficient potentially lucra­

lithium·ion ones. 
 tive Chinese mar­

ke t is window fil m 
thatcutsdown 

on solar heat."'People talka lot aboutoflew 
technologies and green buildings bur gen­
erally not about a readily available solution. 
like this one," says Solutia's Liu. The com­
pany's line ofwindow films can reject up to 
8l% of solar heat, considerably reducing a 
building's air -conditioning bill. 

The products can be installed on existing 
buildings for far less than the cost of a top-tO­
bottom energy-efficiency retrofit , Liu says. 
The films, he adds, have attracted the atten­
tion ofChinese government officials who 
are required to reduce energy consumption. 
"'There's a lot ofactivity sponsored by the 
government in China," he points OUL 

THERE'S ALSO A LOT ofcompetition 
for window films in China, Liu says, and 
it's hard fora company such as Solutia to 
get the message across about its superior 
technology. "'Everyone can makeciaims, 
and in the end, it's up w\\r-hoeverhas the 
best sales talk," Liu laments. Solutiais lob­
bying for construction standards in China 
that would specify minimum perfonnance 
requirements for solar films. Someoftbe 
films now promoted in China peel off, fai l 

to reduce solar heat, or significantly reduce 
window transparency, Liuciaims. The 
predatory competition from these low­
perfonningproducts "actually hurts the 
reputation ofthe indust ry," he adds. 

As incomes continue to rise in China, 
demand will gradually shift toward high­
quality products, Novoiyte's Frindt predicts. 
Lithium-ion batteries, for which Novolyte 
supplies electrolytes, present numerous ad­
vantages over other types of batteries, be it 
in small- or large-scale applications. 

When used to power China's ubiquitous 
electric scooters, lithium-ion batteries pro­
vide a longer range than lead-acid types, and 
they also have a longer useful life. Lithiwn­
ion butteries are easier to carry,which is an 
advantage for riders who have to lug their 
batteries into their apartment fo r charging. 
Electric bikes offer the advantages oflow 
noise and environmental emissions. 

In large-scale applications such as stor­
ingtheelectricitygenerated bysolar farms 
or wind turbines, lirhiwn·ion ban eries cost 
less over time because theydon't need to 
be replaced as often. The main problem 
in China, Frindtsays, is that buyers have 
a propenSity to consider only their up­
from COSts. "The thinking is progreSSively 
changing, but for now buyers would rather 
replace every year if the initial cost is low." 
He's encouraged that purchasing managers 
for the largest government programs are 
starting to look at the long-tenn cost impli ­
cations oftheir decisions. 

Asked to describe the main difference 
between doing business in the u.s. and 
China, Frindt responds that competi ­
tion is fiercer in China. "Competition in 
energy storage is less in the U.S., whereas 
China forces us as a business to be com­
pering at the highest level. It's very in­
tense," he says. 

The fierce competition in the power 
storage field reflects China's emergence as 
a hOtbed ofactivity for anything that has 
to do with creatingor conserving energy in 
an innovative manner. ReducingChlna's 
rd iance on coal will take years. In the mean­
time, the country's adoption ofa wide range 
ofa1rem ativeenergysources is translating 
intooppol'tunity for chemical and materials 
makers from around the world. _ 

"China is already the world's largest producer of solar 

cells, but the growth of the solar industry will only 

accelerate here as the domestic market develops:' 
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