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Year 2002 * A core business company for the “ Mine Waste utilization and development of advanced
construction materials” (2002. 7. 29)

« Authentication for the development and commercialization of preservatives for the de-

J . /
Year 2004 sulphuring equipments for Yeosu, South East Thermal Power Plant.

Year 2007 * Discontinue of company business due to the amendments of legislation (Mines
Development Act)

Year 2011 -+ The second phase started with the attempts for the technological development
and application of silica Aerogel

« Approval for the establishment of research institute from the Ministry of Knowledge and
Economy (2011.10.23)

« Selected as Knowledge Economy Corporate Strategy Development Institute by the Korea
government (support of 1 billion won for 2 years)

Year 2012

Development of outstanding Organic/ Inorganic Aerogel coatings technology

+ Development of ‘Aerogel inserted Fibers' technology (Scope of application: Insulation,
Sound Absorption, warm Clothes, Sleeping bag, etc

. Development and operation of the world's largest (single batch) Silica Aerogel production

.............................................................................................................................................................................
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Patent No.

8,137,651

Z1.200880010
090.5

10084885600
00

10092478100
00

10092478200
00

10103894900
00

Filing date

Sep. 23, 2012

Sep.27, 2009

Mar.27, 2007

Sep.19, 2007

Sep.19, 2007

May 09, 2008

Registered date

Mar. 21, 2012

Jan.04, 2012

July.28, 2008

Oct.27, 2009

Oct.27, 2009

May 30, 2011

“Patents for core technology”

Application Patents ”

Title of invention

Method for Preparing Hydrophobic Surface Aerogel And
Hydrophobic Surface Aerogel Therefrom

Method for Preparing Hydrophobic Surface Aerogel And
Hydrophobic Surface Aerogel Therefrom

Method for Preparing Hydrophobic Surface Aerogel And
Hydrophobic Surface Aerogel Therefrom

Method for Preparing Surface-Modified Transparent Bead
Type Aerogel and Aerogel Prepared Therefrom

Method for Preparing Surface-Modified Transparent Bead
Type Aerogel and Aerogel Prepared Therefrom

Process for Synthesizing Nanosize Silica Particles

Registered Domestic/ International Aerogel and

USA

China

Korea

Korea

Korea

Korea
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Competitiveness
Patent No. Filing date
10110663500 | ppril 23, 2009
10102518100 | (.10 5009
00

10082429100 | | .1, 13 2007
00
= Mar.15, 2007

10112937500 | | s 04 2009
00

10055440300 | 1. 16 2002
00

10084(?50300 Jan.11, 2007

Registered date

Jan.10, 2012

Mar.21, 2011

April 16, 2008

Feb.29, 2012

Feb.15, 2006

June 17, 2008

Title of invention

MANUFACTURING METHOD OF POLYPROPYLENE WITH
SILICA AEROGEL POWDER AS FILLER AND
POLYPROPYLENE PRODUCT

MANUFACTURING METHOD OF INSULATING AND
FIREPROOFING PAPERING PASTE WITH SILICA AEROGEL
POWDER

Method for Preparing Surface-Modified Nano-sized Silica

Method for Preparing Surface-Modified Aerogel

Porous Ceramic Prepared From Sodium Silicate and
Aerogel and A Method for Preparing Thereof

Recovery of V, W, and Ti components from waste de-
Noxcatalyst

Method for Preparing Permanently Hydrophobic Aerogel
And Aerogel Therefrom

Korea

Korea

Korea

Korea

Korea

Korea

Korea
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The main scientific and technological achievements:

Established experimentally and developed the theory of nanostructured structure of
liquid semiconductors.

Developed a technology for effective protection from UV radiation coating (nanofilms
and nanopowder).

Developed a transparent nanophosphors.

Developed the technology of splitting the carbon dioxide at low energy
consumption.

Developed a new fire-retardant and heat insulating paint.

Has developed a nanostructured powders and granules with low thermal conductivity
as a base energy-saving material for panels, blocks, bricks.

Has published 135 scientific and popular scientific works in the most highrating
scientific and technical publications of the USSR, as well as Europe and Korea. Of
these, about 20 patents, and 7 patents in Korea.

Since 2008, | am an academician of the European Academy of Natural Sciences.
Awarded the Leibniz medal Euler medal and the Order of Honor.

Awarded the issue postage stamps with my images in Germany and the United
Kingdom.

H
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Buropéische Akademie der Naturwissenschaften
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Europdische Akademie Europaische Akademie der

der Naturwissenschaffen Naturwissenschaften
Hannaver .V,

Elbor 4t dow (it dhor Nethomatl oo ol mardart
- 5mr~, b wolhonclivioe Buocsaczinfive

fvan Foevwry 1384

DIPLOM

Nach dem Beschluss des Kuratoriums der Akademie

Nach dem Beschluss des Kuratoriums der Akademie und des Wissenschaftiichen Rates
und des Wissenschafilichen Rates wird
wird
: M SEN
Herr Dr. Kim SENGOO Dr. KiM Si
it et mit der
Goftfried Wilthelm von Lelbniz - MEDAILLE LEONARD EULER -MEDAILLI
fOr besondere Verdienste um die fOr besondere Verdienste um die Wissenschaftichen
Wissenschaftlichen Forschungen ausgezeichnet Forschungen ausgezeichnet
Der Vorstand } = 7: uRFE

4

‘orstand \,"‘_T \Tm;v\f@ Prof. Viadimir Tyrminskly fg,ﬁ/{: £

Prol. Viadimir Tyminskiy
Nr /8 Hannover, den ok I‘b‘&”—""
Nr. 7 Hannaver, den 18 November 2008
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Diplom

Neach dem Wrachivss des
Wissenschafthichen Rates dor
Ewrvpdischen Wissensebafifichon
Gewilcheft, dev [ntermaraonalen Rjeter
('m'nwvy und des Prisidivms dev
Ewropdrzchen Ahpdemie der
Weturwissensehafien wird

Dr. Kim SENGOO

Jur sevn engagiertes Wirken auf winenshafif few Gebut
sum Ehremwizsenschaftler Europas
n der Stadt Hannover
ermannt.

Wax dweser hchten fferiicion uscrtBnng i e Stadt eines dor bedestendsten
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Publications by Sen Kim

1. The temperature dependence of ultrasonic velocity in melts of semiconducting compounds Mg2Sn
and Mg2Pb printed. FTS, 1981, v. 15,. March
2. Oscillations in the ultrasonic velocity in the electronic melts when heated in print. Akad, 1983, v.

273, Ne 2 4. .
3. Oscillations in the ultrasonic velocity when heated in liquid gallium in print. JETP Letters, 1983,

V.37,B.52
4.The temperature dependence of ultrasonic velocity in molten semiconductors of various structural
groups in print. Abstracts 2nd All-Union konfereni "Thermodynamics and Solid Materials", Moscow,
1983 2
5. Analysis of the structural features of melts of systems with congruently melting compounds on the
basis of data on phase equilibria and data on the velocity of ultrasound in print. Abstracts 2nd All-
Union Conference "Thermodynamics and Solid Materials", Moscow, 1983 3.
6. Installation for high-speed ultrasound studies in electronic melts pulse-phase method in print.
Abstracts 2nd All-Union Conference "Thermodynamics and Solid Materials", Moscow, 1983 2.
7. Temperature and concentration dependence of ultrasonic velocity in molten systems Mg-Biv, Aiii-
Sbh,
Alii-Te, Aiv-Te, Av-Te printed. Abstracts 6 th All-Union Conference on Physico-Chemical Analysis,
Kiev, 1983 1.
8. Anomalies polyterm ultrasonic velocity in molten mono-and seskvitelluridov gallium and indium in
print. FTS, 1984, v. 18,. March 7 sec.
9. studies of acoustic properties of melts in the systems Mg-Sn and Mg-Pb and assess their
compressibility print ZHHF, 1984, t.58, Ne 8 5.
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124. Kim Sen Guk. The system of natural elements Int-edition
http://www.inauka.ru/blogs/article99559.html, March, 2010

125. Kim Sen. Natural elements system Int-edition http://www.inauka.ru/blogs/article99628. html,
March, 2010

126. Kim Sen Guk. SIGNAL 6P6P4P4P

Int-edition http://www.inauka.ru/blogs/article97301.html, November, 2009

127. Kim Sen Guk Volatile AND FINAL Venus "Int-edition
http://www.inauka.ru/blogs/article100816.html, April, 2010

128. Dr. Kim Sen Guk, purification, Cor. Lang. Int-edition http://kr.blog.yahoo.com/prejjang/1,
November, 2009

129. Kim SG, Mambeterzina GK SVERHZASCHITNYE SVERHEKONOMICHNYE MATERIALS AND
PRODUCTS Int-edition http://www.inauka.ru/blogs/article101611.html, June, 2010

130. Kim SG, Mambeterzina GK ENERGY FLEXIBLE TEPLOBARERAMI Int-edition
http://www.inauka.ru/blogs/article101975.html, June, 2010

Mambeterzina GK

131. Kim SG, Mambeterzina GK Energy Saving water heater Int-edition
http://www.inauka.ru/blogs/article102320.html, June, 2010

132. Kim Sen Guk ENERGY SUFFICIENCY Int-edition http://www.inauka.ru/blogs/article102472.htm|
July, 2010

133. Kim Sen Guk

TECHNOLOGICAL innovatization (T1) Tl Peculiarities of the National IN RUSSIA

nt-edition http://www.inauka.ru/blogs/article102763/html, July, 2010

134. Kim Sen Guk 50-Year SPACE AGE

nt-edition http://www.inauka.ru/blogs/article102892.htm, August, 2010

135. Kim Sen Guk EROGRADATSIYA AND SPACE ERA Int-edition
ttp://www.inauka.ru/blogs/article 102993.html, August, 2010

136. Kim Sen Guk PROTECTION FROM FLAME FAILURE Int-edition
tp://nauka.izvestia.ru/blogs/article104046.htm!, November 2010

137. Kim Sen Guk HEAT SAVING AND FIRE PROTECTION Int-edition
ittp://inauka.ru/blogs/article104630.html, December 2010
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Fire Extinguisher K k5l

_

l The extinguishing tool of aerosol form — Product feature v % E ﬁ‘iksl;ﬁ3 ’ ﬁﬁﬁ%‘ﬂz ’

TAbFERINFTRIFT R K

)_Extinguishing Power 2

+ It is possible to apply to most of the fires in occurring everyday life, J(ﬁ*‘ll‘
« The material of reinforcing liquid is a new extinguishing material which received a new

technology from the Ministry of Commerce, Industry and Energy.
. g:swgao?c?}:goﬁg&mmh surely that although it is a small amount , because a v E\ZFH ?%ﬁ)ﬁ @ E}I ;E
which the three effect of ex
i Safety
« It can u{:gthe winter safely because it does not cool at the below 20°C. v ﬁﬁﬁ E//l\ il] g&%ﬁﬁ
« It is not almost physical properties change though it saves for a long time.
v ZT20BWMAEH

- Itis concurrentl)égossible to apply to the effect of cooling, suffocation and no catalyst
8-
B KR
It i\&:&qssible to maintain regular emission pressure regardless of remaining amount by
pauchi

. llispossibleto'mewrybodyregardleesofpeopleofallagesnndboﬁlacm becaus

. zt;::::nest:ght;g sl:f:i?al:ll; because the spray range of reinforcing liquid is above ‘/ 'ﬁiﬂ:{ / J\ ’ mﬁj‘j‘@

« It i; easy to equip anywhere owing to use of the exclusive use goods which can  put on
: fisliaton T aioli W v IWMrgE, S HET

- PHismiddle. : ' 5
« It can minimize soot and smoke or poisonous gas when fire was appeared.

PR T R T U 2 RSt S

HANKOR
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Fire Extinguisher K ‘K28
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FIRIZIR-Zeroignition (Zi) Solution

Zi Products

» Extreme flame resistance and highly efficient thermal protection - 18,000 °
Fahrenheit or 10,000 °

» Celsius without ignition or flame spread.
« Termite and insect resistant.

« Water resistant and mold inhibiting.  “Class A” fire ratings on Zi
Products.

« “Zero” Flame Spread on Dry Wall and other composites.

o PRI H A E T R FE AT RR D - 22 18000 Z 2 £ 10000 &AL AE 2 K A7
FEHE

© TLFAIER.

AL G

o THIEEHIR ER G HFLLE KIGZE T @



HANKOR HJ BB it —
FIRBEW-Zi Solution Product Highlights

Zi Solution and Zi Products have the following revolutionary characteristics,
which, taken together, are completely new and unique:

 Water-based, colorless (looks like water), non-toxic, pH neutral, non-
corrosive and environmentally friendly.

* Non-Carcinogenic, does not contain bromine or any form of PBDE's

(polybrominated diphenyl ethers) and does not contain any form of
formaldehydes.

* Non-intumescent (does not swell up when exposed to fire/heat).

ZIFEDTT =AM AR A BT AL AR R
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SRR ?ﬁﬁ : 11%&91 FREIGHT CONTAINER INDUSTRY
& 54 BR95% 10 Al - CONTAINER MANUFACTURERS

‘\

i}
" ; Oligopoly. Three Manufacturers, China International Maritime
1! Containers Group Co Ltd, Singamas Container Holdings Ltd,

4 and CXIC Group Containers Co Ltd control 83% of the market

Est. Y2010 Global Market Share

I MCI Others

2010 Production Estimates
CiImC 1,411,000 TEUs
Singamas 645,000 TEUs

China produces 95% of global output of containers in 2010
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o B LE CabotHl Aspen’/s FIFE SR T 7 & BRSNS
Cabotfdfi F 2 8 EHR, Az =k R L
Aspen A7 & & 210354, AspenfEfR A0 A N, £l
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HANKOR B4 #
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Aspen Aerogels
(USA)

Markettech

Cabot (USA)

Hankor Tech

(Hankor
process)

s Pore Surface
pany Diameter , Area (m%/g)

TEOS =~ Sheet =~ 2~50nm =

TEOS = Monolith = 20nm "

waierg| Powder =~ 2 20nm ~
lass

W Powder - 2~50nm =

glass

2~50nm

800

600~800

500~800

Process Time

—

Thermal
Conductivity
mW/m-K

14~22

16

10~18

12~19

1930s
1970s
1990s
2002s
2011s

4~5 months
3~4 week
15 day
5~10 day
24 hour

Density
(g/cm?)

0.1~0.2 = 8000 won/m? (0.78/ft%)
0.1 2" X 2" X 05" 240%
: 4" X 8" X 05" 11708
0.04~01 =~ 120~200 USD/Kg
0.04~0.15 =~ 30-50 USD/Kg



Application  H-ah i FATVY: B % [ 5

* Aerogel has verities of potential applications in the industrial sector

Y RFERIRSEE, RE, S, FKE,
<ﬁ%%/551%ﬁ> - EBEME, TokAZiRE, TIAMERALEES] R R E R A
e i R R R RE D
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Application

Building
Insulation

*
*

QOutdoor
clothing

Sound proof

Liquefaction

LNG pipes Aerospace

, .:

Musical
Instrument case

mn =

Thermos

Pipe coating

.
.

Electrical and
electronic
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“The production cost can be
reduced by our large scale
production strategy which

ensures low selling price and

the activation of Aerogel and
application market “
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“ With the development of various Aerogel
applications, scope of Aerogel will be
maximized by leading the global market “
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