
A composite material comprises a filled skutterudite matrix of formula (I) 

IyCo4Sb12 (I) 

in which I represents at least one of Yb, Eu. Ce. La, Nd, Ba and Sr, 0.05<y<l; and GaSb 

particles within the filled skutterudite matrix, wherein the composite material comprises 

0.05-5mol% GaSb particles. Compared with conventional materials, the composite material 

exhibits a substantially increased Seebeck coefficient, a slightly decreased overall thermal 

conductivity, and a substantially increased thermoelectric performance index across the 

whole temperature zone from the low temperature end to the high temperature end, as well as 

a greatly enhanced thermoelectric efficiency. 



India Reduced Claims 

1. A composite material comprising: 

a filled skutterudite matrix of formula (I) 

lyC04Sbl2 (1) 

wherein 

I represents at least one of Yb, Eu, Ce, La. Nd, Ba and Sr, 

0.05<y<l;and 

GaSb particles within said filled skutterudite matrix, wherein said composite 

material comprises 0.05-5mol% GaSb particles. 

2. The material of claim 1, wherein said GaSb particles are GaSb nanoparticles. 

3. The material of claim 1, wberein said GaSb particles are distributed 

intragranularly in the crystalline granules of said filled skutterudite matrix, or 

intergranular on the crystalline boundaries of sail filled skutterudite matrix, or both. 

4. The material of claim 1, wherein I is Ce. Ba or a combination thereof 

5. The material of claim 1, wberein sai 1 composite material comprises 0.1-2.0 

mo!% GaSb particles. 



6. A process for preparing the composite material of claim 1, comprising: 

providing a molten mixture of I, Co, 5b ard Ga, wherein I represents at least one of 

Yb, EiL Ce, La, Nd, Ba and Sr, 

quenching said molten mixture to form a solid bulk material; 

annealing said solid bulk materia! to provide an annealed solid bulk material; 

forming said annealed solid bulk material nto powder; 

consolidating said powder to form said composite material. 

7. The process of claim 6, wherein said powder is sintered by a pressure sintering 

technique to form said composite material. 

8. The process of claim 7, wherein said powder is sintered by hot pressed sintering 

technique or spark plasma sintering technique te form said composite material. 

9. A process for increasing the ZT value i)f a thennoelectric material comprising a 

filled skutterudite matrix of formula (I) 

lyCojSo;: ([) 

wherein 

1 represents at least one of Yb, Eu, Ce. La. Nd, Ba and Sr, 

0.05<y<L 

wherein said process comprises: 

forming GaSb particles within said filled skutterudite matrix to provide a composite 

material of said filled skutterudite matrix and said GaSb particles comprising 0.05-

5mo]% of GaSb particles. 



10. A process for preparing a material corrprising the filled skutterudite matrix of 

foi-mula (I) 

IyC04Sb.2 (I) 

x^herein 

I represents at least one of Yb, Eu, Ce. La, Hd, Ba and Sr, 

0.05<y<L 

wherein said process comprises: 

forming GaSb particles in said filled skutterudite matrix to provide a composite 

material of said filled skutterudite matrix and said GaSb particles comprising 0.05-5 

mol% of GaSb particles. 
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FILLED SKUTTERUDITE BASED COMPOSITE MATERIAL 

AND PROCESS FOR PREPARING SAME 

Cross-Reference to Related Applications 

[0001] This application claims priority to Chinese Patent Application number 

200919196619.3, filed September 28, 2009, titled "Filled Skutterudite Based Composite 

Material and Process For Preparing Same." 

Technical Field 

[0002] The invention relates to a thermoelectric material, particularly to a filled 

skutterudite-based composite material having superior thermoelectric property and a 

process for preparing the same. 

Background 

[0003] Thermoelectric conversion technology is one that takes advantage of the 

Seebeck effect of a material to accomplish direct conversion of thermal energy to 

electric energy or the Peltier effect of a material for refrigeration. Characterized by no 

operating components, high reliability, long life, environmental friendliness, etc., the 

technology may be used in a wide variety of fields such as power generation using 

residual heat, aerospace power supply, medical refrigeration, home appliances for 

refrigeration and the like. Thermoelectric conversion efficiency is mainly determined 

by the dimensionless performance index ZT of the material (ZT=S^aT/K, wherein S 

stands for Seebeck coefficient, 0 for electric conductivity, K for thermal conductivity, 

and T for absolute temperature). A higher ZT value of the material means a higher 

thermoelectric conversion efficiency. 

[0004] When a p-type thermoelectric material and an n-type thermoelectric material 

are combined to form a thermoelectric device, the thermoelectric conversion efficiency 

of the device is closely related to the temperature difference and the average Z value 

between the low temperature end and the high temperature end. The maximum 

thermoelectric conversion efficiency may be figured out as follows: 
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