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Abstract

PrAl; alloy was prepared by arc melting and vacuum annealing, and its phase transition type and
magnetocaloric effect were studied by measuring its isothermal magnetization curve. According to
the Arrow curve, the phase transition of PrAl; alloy belongs to the second order phase transition.
The magnetic entropy change of the alloy was calculated based on the isothermal magnetization
curve, and reached its maximum value near the Curie temperature under the same magnetic field.
In a magnetic field of 50 kOe, the magnetic entropy change and the refrigerant capacity of the alloy
are 14.61 J/kg-K and 175.33 J/kg, respectively. This indicates that PrAl, has potential application
prospects as a magnetic refrigerant.
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Figure 1. The temperature dependent DC magnetization of PrAl, under an external magnetic field of 100 Oe. The illustration
shows the curve of the compound’s reverse magnetization with temperature, where the red line represents the result of linear

fitting of the high-temperature part
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Figure 2. Isothermal magnetization curve of PrAl, compound
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Figure 3. (a) Arrot curve of PrAl, compound, (b) The fitted parameter A(T) and B(T) as a function of temperature of PrAl, compound
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Figure 4. Temperature dependent changes in magnetic entropy of PrAl, compounds at different magnetic fields
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Figure 5. (a) The relationship between maximum magnetic entropy change (—ASy) and (b) refrigeration
capcity (RC) of PrAl, compound and magnetic field
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