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Abstract of Thesis

Thermoelectric (TE) technology which can convert heat to electricity directly. Its interest is
increasing due to the problem of massive energy consumption and environmental pollution.
Exploration of new materials with nontoxic and low-cost characters is an important way among
various strategies for getting practically applicable TE materials. In this thesis, potential TE
materials are explored and metal hydrides are focused as a totally new group materials which
have never been studied in TE field.

Chapter 1 showed the background and basic knowledge of TE technology firstly. Then the
research progress of TE materials was described including the existing problems and challenges.
The detailed purpose of this work was also presented.

Chapter 2 addressed the methods used in the present work, including both the theoretical and
experimental methods. The explanation of first principles calculation, density functional theory
and exchange-correlation potentials related with present work were explained in this part. And
the method on metal hydrogenation technique and related characterization methods of sample
were introduced, too.

Chapter 3 focused on the TE properties of semiconducting metal dihydride materials. The
Seebeck coefficient, electrical conductivity, and thermal conductivity of hydrides MgH2, CaH:
and YbH:2 were investigated by first-principles calculation. The results of our study gave a
support that the three binary hydrides could be potential thermoelectric materials with
comparably promising electrical properties.

Chapter 4 investigated the potential of ternary hydride materials Mgz2FeHs and Mg2RuHs as
TE materials with first principles calculation. The Seebeck coefficient, electrical conductivity,
power factor and lattice thermal conductivity were obtained and analyzed. It’s concluded that
these two trihydrides could also be promising in TE filed due to the intrinsic maximum ZT
around 0.12 and 0.14 and much higher ZT values were obtained when minimum thermal
conductivity was applied.

Chapter 5 mainly performed the experimental study of a potential dihydride YbHz. The
hydride materials YbHx were fabricated successfully by a Sievert’s method. As far as known, it’s
the first report on the experimental study of hydrides as TE materials. The parameters related
with TE properties were obtained. The results proved that ytterbium hydride material might
have various potentials as an innovative thermoelectric material.

Chapter 6 concluded the all the above work and gave an outlook of future work for the study
of hydrides materials as TE application.




£k =7
MXBEAEOREREOE T R ONHEYHE

K % ( Yunxia Wang )

() £ 4

E # HEHR M 1]

WLEERLE | @ A B dbm F

il 75 B (i S

Al 2 B SR i
MXBEOEROES

BEAFUIAT RN X — L BRIV — L OEHELEHETHY | S OREE « =3V F—[E~ORLOEE Y
XY FREERENTVDTRAX B TH D, TOEMEOTZDITIE, BEEDME S DLl 7 HT I BVER £
DEBPVETH D, AL TIE, BRESFICBNTINE TRIMFAEN TR LUVMEHIEL LT, 4
BARFICER L TVD,

B CIIAF IR 5 & BV O OW TR R D & L b, BEMEOBBEOMER, EMEBRICE TS
HIEICOWTE LD OLNTEY  KEICAWILDOBRIPRENTVD,

BB TIIAR ST TV S AL BRI R OVERIFIEIC OV TR RS TV D, & — BT DSV - K4 FREL
R DOFR FE, KFEER KOS FEEEREOREF B OV TR SN TN D,

BEETIRREENREI 2R T R B ARRMMITER L. BrTOREFD BRI AN Y TG EKSE
k¥ iz BRI FIRIC L DB —_y 7 /¥ EREESE, AVREEOH RPN RSN TN D, fEF K Y Mghs,
Catl Jx ONYbHo 72 EREWBVENEREZ R L 2 5 Z L A LT LTV 5,

FIEICB W TUIR R E =i RSB AKFICIER L, R THHEEL B X b7 itEiE % b DMg.FeHs,
MgoRuHglZ DWW T OBGRIYTFIEIC L 5 K FEEAEREOF AR ENE L O HNTVD, RIREMREROHEL b L1,
BRI ST Z N TN0. 1282, ALERAEME L 20 B2 L2HLNITLTND,

B RETIHYbH, DV TOERAFHEFERB L L O LN TND, P— UL VIEIZ LD L7 &R KFE L YbH,
REIDOERUCHIIT 2 L & biT, HIO TEORBRHEL EBRIICHALNICLTWD, ZORERND . &RAKED
DHLWEVEM B L L CORREMEZ RO Z L 2R LTV D,

FEARBEIIMMTHY . TNETORRDBEHNINTND EEBIT, BEMEE LTORRBKFHDOESHZDEE
WIRAR BTN D,

PUED XS, KgSUIBESIICB T 22 LWMEHEE L TRBKBMWICER L, 91O TEOBERME
EWELTRY . ZOMRBTAEMEIEONTIRE - mXFXF—THORRICHFET L IABREN, Lo
TARMIITE LR E LTIES 5 b D LB 5,




