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invention is generally directed to

nanoconposite thernoelectric materials that exhibit

enhanced t hernoel ectric properties.

The nanoconposite

(12rBNTERN & IQNAMMWHWP@LIWEJNDEWHE EAIENT ONOPRRAIION TREATY (PCT)

| east one of the c

structures within t

@ v&)olﬁ?ﬁrlﬁﬁua o eitg 9§%gm

dimn hé conposi t
43) Internatlonal Publication Date

LI 5o

@ thermal conductivity
NIIIHHHIHIIIIH!IHMH#IIIIHHIIM|I|IIIiI||||||l|||||||||||||||||I|I|I|||I|I||I||II|
Q;Ctrlca conductivit

(10) International Publlcatlon Number

28 December 2006 (28.12.2006) PCT WO 2006/137923 A2
(51) International Patent Classification: 02460 (US). DRESSELHAUS, Mildred [US/US]; 147
HOIL 35/16 (2006.01) HOIL 35/22 (2006.01) Jason Street, Arlington, MA 02476 (US).
(21) International Application Number: (74) Agents: MOLLLAAGHABABA, Reza et al.; NUTTER
PCT/US2005/039362 MCCLENNEN & FISH LLP, World Trade Center West,

(22) International Filing Date: 31 October 2005 (31.10.2005)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:

10/977,363 29 October 2004 (29.10.2004) US

(71) Applicants (for all designated States except US): MASS-
ACHUSETTS INSTITUTE OF TECHNOLOGY
(MIT) [US/US]; 77 Massachusetts Avenue, Cambridge,
MA 02139 (US). TRUSTEES OF BOSTON COLLEGE
[US/US]; 21 Campanella Way, Chesnutt Hill, MA 02467
(US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): CHEN, Gang
[US/US]; 128 Skelton Road, Carlisle, MA 01741 (US).
REN, Zhifeng [US/US]; 19 Carter Street, Newton, MA

(81)

(34)

155 Seaport Boulevard, Boston, MA 02210-2604 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KM, KN, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV,
LY, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NG, NI,
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG,
SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US,
UZ, VC, VN, YU, ZA, 7ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, S, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

[Continued on next page]

(54) Title: NANOCOMPOSITES WITH HIGH THERMOELECTRIC FIGURES OF MERIT

14

10\

to'o.o o000 o r.
Q-’//‘,!cr‘rcﬁkﬁu:::auf
eest fowes
eveoe Y
METYTE Ad :.'o,:.:
oc,o:ooo‘. . e

Ge HOST

S1 NANOPARTICLES

(57) Abstract: The present invention is generally directed to nanocomposite thermoelectric materials that exhibit enhanced ther-
& moelectric properties. The nanocomposite materials include two or more components, with at least one of the components forming
& nanosized structures within the composite material. The components are chosen such that thermal conductivity of the composite is
decreased without substantially diminishing the composite’s electrical conductivity. Suitable component materials exhibit similar
electronic band structures. For example, a band-edge gap between at least one of a conduction band or a valence band of one com-
ponent material and a corresponding band of the other component material at interfaces between the components can be less than
about SkgT, wherein kg is the Boltzman constant and T is an average temperature of said nanocomposite composition.
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