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Thermoelectric Nanocomposites

@ Technology Overview

« This technology pertains to fabricating and synthesizing Bi-Te based nanocomposite with high thermoelectric performance (ZT)
« The thermoelectric nanocomposite : nano-materials (i.e. carbon nanotubes (CNTSs), graphene, nano-diamond) are homogeneously distributed into Bi-Te matrix
materials in order to control carrier and phonon transport properties
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+ Development of a new process where carbon nanotubes, nano-diamonds, and graphene materials can be homogeneously distributed into thermoelectric material by
chemical and powder metallurgy routes

« Development of thermoelectric composite powders applicable in various forms through the new process [CNT/Bi-Te, Graphene/Bi-Te]

« Enhancement in thermoelectric performance of the newly developed nanocomposites with high density
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KIMS's HIP equipment
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Graphene/Bi-Te composite powder [p-type] Carbon nanotubes/Bi,Te; composite powder [n-type] Fabrication of larg , uniform ic material
© Highlights and Strengths
+ Proprietary technology to successfully distribute carbon nano material into Bi-Te matrix material by | ™ . o1 —
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using a combination of chemical and physical processes.
- Synthesis of Bi-Te base thermoelectric material where carbon nanotubes are distributed
[1 patentin U.S., 1in Japan and 3 in Korea]
- Synthesis of Bi-Te base thermoelectric material where graphene material is distributed
[1 patent in Korea, 1 PCT]
- Now possible to fabricate large-area thermoelectric elements using hot isostatic pressing method
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+ Now possible to fabricate thermoelectric elements featuring minimum loss during material
processing and highest performance indicators (ZT) possible
- Average ZT: Over 1.0

+ [Patent] KR10-1180263 US8,845,918 JP5214695 A THERMOELECTRIC POWDER AND COMPOSOTES MADE FROM THERMOELECTRIC MATERIAL AND METHOD FOR
FABRICATING THEREOF

@® Business Cases

« Today, most thermoelectric materials and elements are used for cooling.
By 2020, the cooling module market alone will be as large as 60 trillion won.

« Currently, large enterprises such as Hyundai Motor, LG Electronics, LG InnoTech and
LG Chemical and some SMEs are among those moving first.

Applicable products and services

Generation using waste Thermoelectric Compact fridge (Water ~ Heated and
+ Powder generators using waste heat from industrial sites [incinerators, steel yards] water from automobiles  generation elements  purifier dispensing cooling seats for
. " : hot and cold water) automobiles
« Thermoelectric generators [mobile electronic elements]
. ng.hly valuable coolers.such as wine coolers, heaters & air conditioners for electric vehicles Transferable technology
* Noise-free compact fridges - Technology to synthesize thermoelectric powders which provides high energy-conversion-
- active precise cooling systems efficiency

« Technology to fabricate thermoelectric material in a cost-effective manner (HIP process)
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