
Research and Development
�

Petrochemicals
In this segment, we are fully utilizing our propri-

etary technologies for catalysts, organic synthe-

sis, and polymer synthesis to meet the needs of 

manufacturers of printing ink, paint, electronic 

materials, and automotive parts. We are improv-

ing the performance of existing catalysts and 

developing new catalysts for acetyl chemicals 

and allyl alcohol to further strengthen our propri-

etary production processes. As for n-propyl ace-

tate, an allyl alcohol derivative, we are continuing 

steady production at our plant completed in 

December 2009. Furthermore, to meet growing 

demand for allyl ester resin for use in optical 

materials, we are increasing production efficien-

cy and developing new grades. We are develop-

ing new optical materials and glass-substitute 

materials for displays, and providing our sam-

ples for customer evaluation. In this regard, we 

decided to build a pilot plant for heat-resistant 

transparent film for completion in May 2011. In 

addition to the enhancement of energy efficiency 

at our ethylene plant through the renovation of 

naphtha cracking furnaces and the improvement 

of the waste heat recovery system, we are 

developing technologies to increase the use of 

non-naphtha feedstock and enhance the value 

of cracker products. We are also developing new 

energy-saving technologies for naphtha crack-

ing and CO2 recovery under national projects for 

the development of basic technologies for green 

sus ta inab le  chemica l  p rocesses . The 

Petrochemicals segment invested ¥1,969 million 

in R&D in 2010.

Chemicals
To quickly meet wide-ranging customer needs, 

we are developing photofunctional materials, 

solder resists, high-performance gels, organic 

intermediates, base materials for cosmetics, and 

functional polymers.

 Regarding photofunctional materials that sup-

port the production of high-performance LCDs, 

we are developing a new multifunctional-thiol-

based compound for addition to photo-curing 

resins as well as photo polymerization initiators, 

while developing markets for these new prod-

ucts. We are building a multifunctional-thiol-

based-compound plant for completion during 

the first half of 2011. We are developing perfor-

mance functional polymer materials based on 

our proprietary monomers. Our new solder resist 

for flexible circuit boards in LCDs and mobile 

phones has been well received by the market, 

and we are further developing its applications 

and new grades. Regarding this technology, we 

are working as a member of a national project 

for the development of environment-friendly, 

halogen-free insulating resin, which constitutes 

part of basic technologies for green sustainable 

chemical processes. For this research, we 

received, together with the National Institute of 

Advanced Industrial Science and Technology, the 

2010 Nippon Keidanren Chairman’s award for 

contribution to cooperation among industry, aca-

demia, and the government.

Showa Denko and its Group companies 
promoted R&D in line with their medium-
term consolidated business plan “Pas-
sion Project” to  establish technological 
advantages in the fields of electronics, 
fine chemicals, and new materials.
 We focused on the three target mar-
kets of electronics, automotive parts, 
and personal care/environmental goods, 
 allocating resources preferentially to 
growth businesses as well as new busi-
nesses covered by the six strategic mar-
ket unit (SMU) projects for these market 
areas. 
 Showa Denko and its Group compa-
nies invested ¥20,670 million (US$254 
million) in R&D in 2010. A breakdown by 
segment of R&D efforts and investments 
during the year is as follows: Allyl ester resin

Heat-resistant transparent films
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 In high-performance liquid chromatography, 

we are expanding the variety of liquid chroma-

tography columns. Development is under way 

for sample-preparation cartridges for the analy-

sis of trace amounts of chemical substances. We 

are developing organic intermediates for agro-

chemicals and disinfectants by fully utilizing our 

position in raw materials. Meanwhile, we are 

developing new performance chemicals for use 

as base materials for cosmetics. We are devel-

oping new liquid electrolytes best suited for 

large LIBs for vehicles, combining a new electro-

lyte salt technology of Air Products and 

Chemicals, Inc., of the United States, and our 

proprietary liquid electrolyte technology. The 

Chemicals segment’s R&D investment amounted 

to ¥1,616 million in 2010.

Electronics
We are accelerating the development of state-

of-the-art technologies to meet the increasingly 

sophisticated market requirements. As for stor-

age materials, we are continuing to develop new 

technologies as the world’s largest independent 

HD media manufacturer. We are producing HD 

media with higher performance using perpen-

dicular magnetic recording (PMR) technology, 

which we have commercialized for the first time 

in the world. At the same time, we are develop-

ing shingled write magnetic recording media, 

the next-generation technology that will further 

increase recording density, as well as thermal 

assist recording and bit-patterned media tech-

nologies. We are making preparations for com-

mercialization of these new media products. 

Using PMR technology, we are making commer-

cial shipments of 1.89-inch and 2.5-inch HD 

media with recording capacity of 160 and 375 

gigabytes per disk, respectively, which repre-

sented the highest recording capacity for those 

sizes in December 2010. Also, we started com-

mercial production of 3.5-inch, 750 gigabyte-

per-disk HD media.

 In display elements and materials, we are 

continuing to develop LED chips with higher 

brightness and power. As for indium gallium 

nitride (InGaN) LED chips, we have developed a 

proprietary Hybrid PPD™ (plasma assisted 

physical deposition) process and introduced a 

4-inch epitaxial wafer production line based on 

the process, thereby substantially improving the 

productivity. We are developing their applications 

in LCD backlight, automotive parts, and white 

lighting. Using our proprietary light emitting layer 

technology, we have developed AlGaInP LED 

chips that emit red light with a wavelength of 

660 nm, the optimum light for accelerating the 

growth of plants. These new LED chips have 

been adopted at various facilities for growing 

vegetables in an environment of controlled light-

ing.

 We have realized commercial production of 

silicon carbide (SiC) epitaxial wafers with the 

world’s highest surface smoothness, ensuring 

improved power device operation. We are sup-

plying these wafers to device manufacturers on 

a full scale. To realize the production of wafers 

with larger diameters, we have become a mem-

ber of the R&D Partnership for Future Power 

Electronics Technology and started research 

work in 2010 under the New Material Power 

Device Project sponsored by the Ministry of 

Economy, Trade and Industry. In the area of neo-

dymium-iron-boron magnetic alloys, we are 

meeting market requirements for high-perfor-

mance magnets through sophisticated casting 

technologies and the better control of alloy 

microstructures. We are continuing to develop 

new materials that will maintain high levels of 

magnetic force at high temperatures to meet the 

needs of the automobile industry. We have 

developed SCMG ™ graphite anode material 

based on our graphitization technology accumu-

lated over many years. Due to the ability of 

SCMG ™ to improve quick discharge perfor-

mance and prolong the cycle life of large auto-

motive LIBs, we are accelerating its sales to 

electric vehicle manufacturers at home and 

abroad.

LEDs

GaN epitaxial wafer

SiC epitaxial wafers

Organic EL
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 In the area of organic electroluminescent 

(organic EL) materials, we are working to further 

improve the new device structure and the effi-

ciency of coating with phosphorescent materials, 

and to accelerate the development of devices 

with a longer life. In semiconductor processing 

materials, we are developing chemical mechani-

cal polishing (CMP) slurries for metal polishing 

at very small line widths and high-purity gases 

for etching, cleaning, and film deposition. We are 

also developing high-purity chemicals for deter-

gents and solvents as well as new charge dissi-

pating agents for electron-beam lithography 

processes. The Electronics segment invested 

¥10,241 million in R&D in 2010.

Inorganics
Our development efforts in this segment focus 

on nanotechnology-based materials through the 

full utilization of our proprietary material/process 

technologies. Having established the world’s first 

volume production technology for VGCF ™ car-

bon nanotubes, we completed a 400 t/y produc-

tion facility for VGCF-X™, a new grade optimized 

for resin-composite applications, within the 

premises of our Oita Petrochemical Complex in 

2010. We have started commercial production of 

VGCF-X™ and we are working to develop appli-

cations in the area of resin composites. As for 

Super-Titania™ nanoparticle titanium oxide for 

use in multilayered ceramic capacitors (MLCCs), 

we will increase monthly production capacity 

from 180 tons to 240 tons from the middle of 

2011. We are working to improve the product 

quality of Super-Titania™ to enhance the per-

formance of MLCCs. We are developing a 

 visible-light-responsive photocatalyst for deodor-

ant, stain-proofing, and antibacterial/antiviral 

agents as part of a national project. In addition, 

we are developing various functional ceramic 

fillers for heat sink applications. The Inorganics 

segment spent ¥861 million on R&D in 2010.

Aluminum
We are developing light, strong, and high-perfor-

mance materials, parts, and products to meet 

market needs while conducting research on 

basic technologies pertaining to their production. 

Utilizing our proprietary pressurized continuous 

casting technology and forging technology, we 

are developing new alloys and products. In the 

area of heat exchangers for car air conditioners, 

we are developing next-generation products to 

reduce environmental impact. Furthermore, we 

are developing innovative heat exchangers 

based on new types of refrigerants to meet 

tighter environmental regulations in the future.

 Together with Toyota Industries Corporation, 

we received the 45th Oyamada Memorial Award 

from the Japan Institute of Light Metals for our 

joint development of cooling devices for power 

control units installed in new models of Prius. 

Demand for this cooling technology is expected 

to grow, not only in the area of automotive parts 

but also in energy-saving devices. Meanwhile, 

we are improving our die technology for extru-

sion, forging, drawing, and press working; our 

process technologies for purification, fabrication, 

and bonding; as well as our simulation technolo-

gy for structural and hot fluid studies. The 

Aluminum segment’s R&D investment amounted 

to ¥2,311 million in 2010.

Common R&D Projects
Showa Denko’s Corporate R&D Center conducts 

basic research into new areas with a view to 

fostering new businesses and developing tech-

nologies common to different segments. The 

Analysis & Physical Properties Center and the 

Safety Evaluation Center support each segment’s 

R&D efforts by conducting analyses and investi-

gations. Common R&D expenditures in 2010 

totaled ¥3,673 million.
SCMG™ VGCF ™
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Under the new medium-term consolidated busi-

ness plan “PEGASUS,” we have decided to focus 

on the two business domains of “Energy/

Environment” and “Electronics.” To maximize 

the values we provide to society in the two 

domains, we will brush up our own key technol-

ogies and acquire innovative technologies, 

thereby creating new businesses. We will 

aggressively pursue “open innovation” and 

establish ties with partners inside and outside 

Japan, and quickly realize commercialization of 

new technologies.

 To meet growing social needs for conve-

nience, comfort, and reduction in impacts on the 

environment, we will develop original products 

and solutions through interconnection of our 

inorganic, metal, and organic chemical technolo-

gies. Thus, we will establish ourselves as an 

“evolving chemical company with individualized 

products.”

 The chart shows our strategic research 

themes under PEGASUS. In particular, we will 

focus on the development of LIB materials, SiC 

epitaxial wafers for power devices, organic EL 

for lighting, and glass-substitute heat-resistant 

transparent films.

 During the five-year (2011–2015) period 

under the new consolidated business plan, 

Showa Denko will invest a total of approximately 

¥120 billion in R&D, up 20% from the previous 

business plan Passion Project. We will allocate 

60% of the total R&D budget to growing base 

businesses and other growth businesses to 

accelerate their growth.

R&D Strategy under “PEGASUS”

R&D Themes Pipeline
Concentrate R&D resources on two business domains

Carbon-coated-aluminum foils (SDX ™) Aluminum packaging material

Seeding                        Research                     Development          Commercialization

Organic EL for lighting

Advanced battery materials

LIB electrolytes
Materials related to 

LIB anode
PEFC separators

LIB anode materials

Bio refinery sphere
PEFC

Pt-substitute 
catalysts

SiC epi-wafers for 
power devices

Next-generation 
magnetic alloys

Semiconductor 
specialty gases

Photocatalysts

Printed electronics 
sphere

High-performance 
nano material sphere

Halogen-free epoxy
Heat-resistant 

transparent films

Next-generation 
photoresist

Energy/Environm
ent

Electronics

  Business
Domains

: Priority themes for quick commercialization
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