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Abstract: Absorption spectroscopy in the ultraviolet andiblés region is widely used for quantitative
determination of a large number of inorganic, orgamd biological species while micro hardnesshestbeen
used as an alternative test for measuring materialhsile properties. The authors have studiedUle
spectrum of NaF, NaCl and NaF: NaCl crystals, thelative plots and their band gap energies. Thecebf
temperature and load on the hardness of grownatsyilsés also been studied.
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Introduction and experimental

The band gap is an important parameter in semiagodand nanomaterial industries. The band gapggrar
insulators is large (> 4eV), but lower for semicoaimrs(< 3eV).The band gap properties of a semiaciod
can be controlled by using different semiconduetitwys such as GaAlAs, InGaAs, and InAlAs.[1,2]Anith
has used UV- 2400PC series, Shimadzu spectrophtdprite absorption spectra of crystals at slit widtO
nm. Sample was scanned between UV-visible rangasghengths from 200.0 nm to 800.0 nm) at sampling
interval of 0.5 nm by Auto scanning mode. The autiook 0.1 grams of NaF, NaCl and NaCl: NaF mixed
crystals. Then dissolve them into 10 ml distilledter and made 1% solution of each. The standargleanas
water. The UV spectrum of NaF and NaCl crystalsséi@vn in Figure 1. Figure 2 shows the UV spectaim
NaF:NaCl mixed crystal. For classifying materidlardness test are performed more frequently thgroter
mechanical tests. In the present work the micraess of the grown crystals is measured by Vaikashi
Vicker’'s micro hardness tester. Vickers Hardnessnseasure of the hardness of a material, calcufeden the
size of an impression produced under load by ampgrashaped diamond indenter [3]. The work hardening
coefficient (n) of the material is related to tbad (p) by the relation P=ad---- (1) , Where ‘a’ is an arbitrary
constant. From Eq. -(1) log p=log a+n log d --.BY comparing Eqg-(2) with y= mx + ¢, y=log p, xglal and
m=n=slop of the graph [4-7].A relation between Im@sk of temperature was suggested by Ito & Shishike
the form, H = A exp (-BT) -------- (3) Where, H ibe hardness equivalent to the mean compressies fréhe
absolute temperature; A is known as the bindingderof the lattice. This is constant and corrahaii®
sensitive to crystals structure. The constant $&dérived by extrapolating InHv verses T/Tm liketo K.
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Constant B is called softening coefficient of hasimand is derived from the slope of the grapterAftowing
the crystal, the effect of temperature on the hegsdrof these crystals was studied. For this purpbseeating
coil is used. The line diagram of the coil is 0r& with 6 cm in length. In order to determine théeef of
temperature on the micro-hardness of NaF, NaCl Ba#:NaCl crystals, they were carried out from
temperature 303 K at an interval of 5 K by keepimg load of 0.010 kg, loading time of 10 second<)®-The
graph of Hardness vs. temperature are plotted @arsin Figure-3.Then the effect of different loadsm
0.010 kg at the interval of 0.005 kg by keepingstant temperature and loading time of 10 seconds w
studied [11-13].The graphs of Hardness Vs Load gogted as shown in Figure-3. The work hardening
coefficient and softening coefficient of the groenystals were calculated from the graph of log dogsd and
InHv vs. T/Tm respectively.

Results and Discussion

From the spectra of each crystal, conclusion isvdraut that the maximum Absorption for NaF cryssad.036

at the wave length 222.50 nm, for NaCl crystal.i02 at the wave length 258.50 nm. and for NaCl: hé¥ked
crystal is 0.203at the wave length 223.50 nm. Times maximum Absorptions for all these crystals iare
between the wavelengths 200 nm to 400 nm whialitia violet region and least amount of impuritees
found in the above analysis. From the Table 1, lusimn can be carried out that the Band Gap EnefdyaF
crystal is 5.02 eV and the Band Gap Energy of Na@tal is 2.55 eV. But the Band Gap Energy of N&€l
mixed crystal is in-between NaF and NaCl crystaBg8V), while in the case of hardness, as the tespe
increases, the hardness of the crystals decre&gp8)( For NaF Crystal, the Hardness becomes d@lmos
constant from 343 K., for NaCl Crystal, the Hardnbsecomes almost constant from 358 K. and for NaEIN
mixed crystal , Hardness becomes almost constant 833 K. The softening coefficient of NaF NaCl and
NaF:NaCl mixed crystals are found to be 32.47, 17/a8d 7.67. Thus the softening parameter B of mixed
crystal is very low relative to that of NaF and Nagystals. The extrapolated intrinsic Hardness féf NaF,
NaCl and NaF:NaCl crystals are found to be 11.9¥fB.and 5.538 respectively. It is evident from Hig.3,

the HV value increases with load up to 0.035 grons\laF crystal, 0.055 grms for NaCl crystal andd6.@rms

for NaF:NaCl mixed crystal and then the hardnesd4¢o become constant and independent of loathols
saturation beyond these loads and the value olbtdioen the saturation region, therefore, represtmastrue
hardness of the materials. The hardening coeffisieh NaF, NaCl and NaF: NaCl are 2.445, 3.828 fand
6.627 respectively.Thus the Work Hardening coedfitiis very high for NaF:NaCl mixed crystal as cangpto
that of NaF and NaCl. Thus temperature and loa@ffeetive parameters for hardness of the crystal.
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Figure 1: The UV spectrum of NaF, NaCl and NaF: NaCl crgsta
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Figure 2: The UV spectrum of NaF: NaCl crystals
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Figure 3: The graph of hardness vs. temperature and Hardsekead

Table 1: Band Gap Energy of The grown Crystals

Crystal A EinJ EineVv
NaF 2.48E-07 8.04E-19 5.02
NacCl 4.87E-07 4.08E-19 2.55
NaF:NaCl 3.78E-07 5.27E-19 3.29
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