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A brief synopsis: Energy conversion materials for suppling future clean energy. Here, we report a facile
fabricated biohybrid catalyst with good catalytic performancethis ; approach offers a facile, low-cost,
and environmentally benizn method for synthesizing advanced metal oxide-based catalysts from

readily available materials with potential application in areas such as industrizl level photocatalyst for

the wastewater treaunent.

A brief synopais: The global epidemic cavsaed by COVID- % has raised awaraness of the necessity
of food safety and uncoated foodstuff. We report facile and environment-friendly processes to

fabricate biodegradable hybrid Zpld/chitozan coating with significant antibacterial and =uitable
[-filtering properties. Fp(l NP= as fillers synthesized using wild Mentha pulesivm extract. The
tramsparent and flexible bichybnd film coated on the fruit surfaces reduced deterioration speed,

remamead frazh under storage condifions.




1. Introduction

The magnetocaloric effect (MCE) for cheap and stable material is an
appropriate solution for solving environmental problems such as the
substitution of harmful gas cooling technology, toxic gases, ozone
depletion, and global warming [1-5].

MCE operates as both a warming and cooling factor in magnetic
materials in the presence of a magnetic field (H). In the adiabatic con-
ditions and the presence of an H on ferromagnetic (FM) or antiferro-
magnetic (AFM) materials around critical temperatures (Curie or Neel
temperatures), the spins are aligned with the H direction. As a result, the
decrease of the magnetic entropy (ASxy) and subsequently, an increment
of the lattice entropy of the system is expected. Consequently, an in-
crease in the temperature will be observed. In contrast, by removing the
H, the spins show random rearrangement, and in turn, ASy will increase.
Moreover, in the adiabatic temperature (AT,,), the lattice entropy and
the temperature of the sample will decrease [3-6]. The correlation de-
gree of such quantities may result in remarkable variations in ASy; and
AT,4 and the relative cooling power (RCP).

In ceramic materials, the perovskite manganites La;_,A,MnO3 (A =
Sr, Pr, Sm, Gd ...) have been remarkably studied because of their po-
tential applications in magnetic refrigeration [1,6-21]. As mentioned

* Corresponding author.

mnan.ac.ir (M.H. Ehsani).

eramint.2021.05.252

before, the large change in ASy oceurs around the Curie temperature
(T,) for FM compounds. To prove the A8, of these materials, a consid-
erable spontaneous M and an explicit variation of the M from the FM to
paramagnetic (PM) phase at T, is required [2 1. In addition, tuning
the T¢ parameter is a critical issue. In this regard, at high T, (T¢ ~
300-380 K), the LajSr,Mn0O3 compounds (x = 0.17 to x = 0.5) are
found to be promising candidates in magnetic refrigeration [24].

Mn-site doping with magnetic and non-magnetic ions affects the
Mn*+-0%-Mn** networks and the Mn**/Mn** ratio in the lattice and
the double exchange (DE) mechanism. In addition, the average ionic
radius of the A-site can have a direct impact on the A-site doping,
indicating an intertwined relationship between the Mn-O-Mn bond
angle and the narrowing of the electronic bandwidth [25-28]. The T¢ in
LaySr,MnOs compounds is controllable by the Mn*t /Mn*t ratio, lat-
tice distortion, and external or chemical pressure [24].

The Lag gSrg -MnO4 is a unique compound in manganites and it has
the stable FM phase and suitable magneto-caloric effect around its Curie
temperature (T ~315 K) [24]. The main focus of the present study is to
show the effect of gradual La-site substitution by the Sm ions in
Lag gSrg oMnOs on magneto-caloric properties.

The Sm ion is a magnetic ion and belong to rare earth metals with
lower ionic radius than that of La ions. The double substitution of Sr and

vV V V¥V
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2. Experimental procedure mm and 2-13 mm, respecnﬁv&ly, the samples ufere maintained under the
pressure of 20 tons and sintered at 1350°C for one day. Based on the
incremental trend of the Sm concentrations, the samples were labeled as

The polyerystalline Lag g x5mySrg aMnO3 (x = 0, 0.0125, 0.05, and So, 81, Sz, and S3. The structural properties of the samples were inves-

0.10) samples were prepared using the solid-state reaction technique. tigated using the X-ray powder diffraction (XRD) test (ADVANCE-DS
High purity powders of Laz03, Sm204, SrC03, and MnO; were mixed in  model) with an X-ray source of Cu Ka radiation (4 = 1.5406 A) and field
stoichiometric proportions and were subsequently calcined at 900°C , emission scanning electron microscopy (FESEM) tests. Using the Full-
1000°C and 1200 °C for 16, 12, and 12 h, respectivﬂy. After that, to prof software and the Pseudo-Voigt function, the XRD data were
obtain a tablet with the equivalent diameter and thickness of about 10

analyzed [29]. Finally, based on a quantum design magnetic properties
measurement system (MPMS), a DC M was performed.

. i time were 10 Ass and 15 min, respectively, which were controlled by
2. Experimental details using a quartz crystal monitor (Hind-HIVAC Model DTM-101). SnS
films were deposited on glass, ITO, and FTO substrates at zero, 65 and

&nS thin films were deposited on glass, ITO, and FTO substrates 45" wapor Bux angles with respect #o the source.

. \ The deposited films were then systematically studied by using X-ray
under the same growth conditions by thermal evaporation method diffraction (XRD) (ADVANCE—DS model) equipped with Cuk. radiation

using vacuum evaporation unit (Hind-HIVAC Model 15F6) that works source with % = 1.5406 A, Field Emission Scanning Electron
at room temperature and chamber pressure of 2 x 10~ Pas. All the Microscope (FESEM) (MIRA3 TESCAN), Atomic Foree Micrnerope
substrates were washed in soap and water solution and subsequently by (AFM) (Mano technology GmhbEl DS 95 Series), and UV-Vis spectro-

i L . . photometer (PerkinElmer model Lambda-950). For estimating the
using deionized water and acetone ultrasonically for 15 min. The sub- average surface porosity, the height between 0 and 300 nm were dis-

strates were ﬁl‘.l.EIll]" diried hj" Pll.l'iﬁ!d ]:L'i.tl.'ﬂgﬂl‘l Eas. Ens 'FH:I'W’dEI.’ of high criminated from higher values by using Imaged software application
pu.rit}' (99, 99%q), 5upp]izd h}' Sigma-ﬁldrid'l Cunpan}'_, was put inside a (Mational Institute of Mental Health, Bethesda, Maryland, USA). The

. . porosity estimates were made on the basis of the corresponding binary
molybdenum boat as raw material for deposition process. The sub- im | The actual thicknass of the porous films was sstinated from

strates the distance to boat was about 29 em. The deposition rate and FESEM cross-section images.
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4. Conclusion

In this work, the impact of Sm replacement on the structural, mag-
netic, and magnetocaloric properties of (LaongSmy) SrooMnOs (x = 0,
0.05, 0.1, and 0.15) manganites prepared by the solid-state reaction
method are studied. It is found that its crystal structure matches with the
rhombohedral structure with the R-3¢ space group with no impurities.
The impact of Sm replacement on the bond length and bond angle is
investigated. The MCE is investigated based on measuring the de M. The
specimen is found to have the second-order PM-FM phase transition. The
T values are decreased upon the increase of Sm substitution as a result
of the bandwidth reduction.

By 5m doping, the magnetocaloric effect has been inferred, in which
the ASygat upH = 2.5 T, 3.23, 2.36, 1.83, and 1.59 J/kg K are found to be
x =0, 0.05 0.1, and 0.15, respectively. The Ty reduction near room
temperature and the A5, elevation with Sm substitution shows that the
(Lag g.x5my) Srg 2MnOy compounds are helpful in MR application (in the
H ranges less than 2.5 T).
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Recently, channels with corrugated walls
are widely used in plate heat exchangers
[1] and other thermal systems such as flow

boiling [2]......

Recen’rly channels with corrugated walls
e ed In plate heat exchangers
bther thermal systems

4




Rush et al. [1] performed an experimental
work on the flow and heat transfer in
sinusoidal wavy passages.

> nen (2017) studied the forced
Wel for Reynolds

4
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