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Abstract

Magnetocaloric materials employed

in magnetic refrigeration do not have

yet the desired characteristics,

namely exhibiting the undesired

hysteresis; low MCE, low cooling

capacity, the out of room Curie

temperature

 A systematic study of the size effect

on the magnetic and structural

properties of Y2Fe17 nanoparticles is

performed

 As the size of the nanoparticles is

reduced, there is an increase in

magnetization per unit of applied

magnetic field, a decrease in the

coercivity and a substantial reduction

in hysteresis

 Finding the most economically

advantageous magnetic refrigerant

with the highest performance, to

make magnetic refrigerators

commercially viable
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 Samples of Y2Fe17 nanoparticles with gold coating were synthesized using

Alkalide Reduction chemical synthesis.

 To obtain different-sized nanoparticles, the concentration of the salts was

varied.

 Yttrium-Iron nanoparticles have hexagonal closed pack structure and a

phase prototype similar to Th2Ni17, with space group P63/mmc(194)

Some SEM images of Y2Fe17 nanoparticles. Average particle size in (a) 42 nm, (b) 28 nm

(a) M(H) of the 21 nm sample. (b) M(H) plotted from 8,000 to 10,000 Oe. (c) M(H) plotted

within +/-600 Oe. (d) Coercivity as a function of temperature for the 21 nm sample.

Effect of temperature on magnetization and coercivity of nanoparticles 

(a) M(T) under 1000 Oe applied field for different-sized Y2Fe17 nanoparticles. (b) Size-

dependent magnetization of Y2Fe17 nanoparticles from 10 to 316 K under 1000 Oe

applied field.

Effect of nanoparticles’ sizes on magnetization

(a) M(H) of Y2Fe17 nanoparticles measured at 292 K, (b) Coercivity of Y2Fe17 nanoparticles

as a function of size.

Effect of nanoparticles’ sizes on coercivity

M(H) of the annealed and unannealed 21 

nm sample, measure at room temperatureM(H) of the 42 nm sample annealed at 350, 

400, and 500 C for 6 hours.

Effect of annealing on magnetization

 The effects of temperature and size on the magnetic properties revealed a significant

improvement in the magnetic properties of the nanoparticles. Magnetization increased with

reduction in particle size. Coercivity decreased by reducing the size.

 Y2Fe17 nanoparticles as compared to their bulk counterpart have an enhanced magnetization with

less hysteresis which is especially important in the magnetic refrigeration technology to become

commercially viable.
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