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Characteristics of synthesized CdSeTe powder
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CdSeTe semiconducting material was synthesized for the first time by a chemical method
using selenium and tellurium with cadmium oxide in the presence of reducing atmosphere.
Hexagonal mono phase CdSeTe powder of different compositions were prepared and
characterized by X-ray diffraction and optical absorption studies. © 7999 Kluwer Academic
Publishers

1. Introduction The powders were characterised by X-ray diffraction
Semiconducting compounds CdSe, CdTe and CdSeTiechnique using JEOL X-ray diffraction unit with By

are suitable for the conversion of solar energy into useradiation. Diffuse reflectivity measurement was con-
ful electric energy by Photo-Voltaic or Photo electro- ducted using Hitachi U-3400 UV-Vis-NIR spectropho-
chemical devices. CdSeTe is a promising semicondudometer and density measurement was carried out by
tor which is used for various applications. In the case ofgravimetric method.

mixed compounds such as Cd3$e;-_x), the optimal

directbandgap 1to 1.7 eV can be achieved by changing Results and discussion

the value ok which in turn changes the opto electronic ~
properties [1, 2]. Preparation of Cd3e_x) by sin-
tering the mixtures of CdSe and CdTe were reporte
earlier [3, 4]. The films prepared by using the material
o_btalned by sintering method show a mixture of CU- CdO+ xSe+ (1 — x)Te — CdSgTey_ + 1/20,

bic and hexagonal phases, moreover the desired unifor-

mity in distribution of CdSe and CdTe was notachieved  x.ray diffraction studies on prepared powders of all
throughout the samples. In order to avoid these difficul.ompositions indicated the polycrystalline nature of
ties, a novel method was adopted for the first time bythe powder with hexagonal phase only. X-ray diffrac-
an easy and convenient low temperature wet chemicahgram of the representative samples CeiSe s is

with CdO. Samples with differentvalues varyingfrom  cajculated using Vegard's law expressed as follows:
x = 0to 1 have been synthesized and results on struc-

Cadmium seleno telluride powder with different com-
osition of CdSe and CdTe were arrived as per the fol-
owing schematic chemical reaction.

tural and optical properties are reported. X(acdsd + (1 — x)(acate) = acdseTe, ,, Obtained
)

2. Experiment X(Ccdse + (1 — X)(Ccdte) = CcdseTe,,, Obtained

Semiconducting compound CdSeTe was synthesized )

at 80 to 90° by the reaction of cadmium oxide with
elemental selenium and tellurium in the presence ofyherea andc are the lattice constants attained from
oxalic acid. This technique consists of the reduction of
cadmium oxide and the reaction of Cd with Se and Te. 1/d? = 4(h? + hk + k?)/3a + 12 /c? (3)

3 to 4 g of CdO powder was taken in an aqueous ox-
alic acid solutionand 1.5to 2 g of Se and 0.5 to 2.5 g Tewhered is the distance between lattice planes hnkl,
was added to the solutions. By changing the seleniurh the miller indices.
to tellurium ratio the different ratios of CdgBe;1—x) The end composition of CdSe and CdTe were
were obtained. In each step after 1 to 10 hours of realso prepared by this method. X-ray studies on the
fluxing at 80 to 90° powders of requried Se to Te ratios CdSgTey_x) powders indicated that thel value
have been formed. The resulting powder was dried in achanges as composition was varied from 0 to 1. Lat-
electric oven at 60C. The materials were then treated tice parameters versus composition listed in Table I.
with hot KOH solution to remove any unreacted Se and Generally the alloy structures depends on the compo-
Te. Finally the powders were treated with acetic acidsition and mode of preparation. Conventional method
to remove traces of unreacted CdO. The dried powdersf preparation resulted in CdSeTe with mixed of cubic
were ground into fine powder using an agate mortarand hexagonal phases. Conversion of cubic to hexag-
70% yield was obtained by this process. onal phases required an additional heat treatment step
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TABLE | Lattice parameters for

different composition of TABLE Il Comparison of crystallographic data and band gap

CdSegTe;—x
Interplanar Band gap
S.No. X 1-x Hexa % Cubic% a (A) c (A) S.No. Composition  Structure distamteé,&) (eV)
1 0.93 0.07 100 0 4.31 703 1 CdSeysTep? Hexagonal 3.736 1.65
2 0.86 0.14 100 0 4.33 707 2 CdSesTe 14 Hexagonal 3.750 1.62
3 0.82 0.18 100 0 4.34 7.08 3 CdSesTess Hexagonal 3.767 1.61
4 0.65 0.35 100 0 4.40 718 4 CdSessTess Hexagonal 3.815 1.565
5 0.55 0.45 100 0 4.42 727 5 CdSessTeus Hexagonal 3.831 1.535
6 0.48 0.52 100 0 4.44 725 6 CdSegTes) Hexagonal 3.847 1.52
7 0.41 0.59 100 0 4.46 728 7 CdSey1Tesg Hexagonal 3.864 151
8 CdSessTegs Hexagonal 3.880 1.50
- TABLE Il Density vs. composition

-~ 700 8 Density values

a

g S.No. Composition Theoretical Experimental

g 1 CdSesrTeos 5.7436 5.680

~ 2 CdSeysTepr 5.7840 5.685

> 350 3 CdSessTe 14 5.7568 5.662

@ 4 CdSegrTe g 5.7616 5.720

c 5 CdSessTess 5.7820 5.730

L 6 CdSegTesz 5.8024 5.760

E 7 CdSeyTess 5.8192 5.756
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Figure 1 X-ray diffractogram for CdSegsTe 45 Powder.

[3, 5—7]. By this synthesis method only hexagonal phasctaI

is obtained for all compositions.

Diffuse reflectance measurements indicated that th
band gap values varied from 1.49to0 1.65 eV as the com-

70

variation of band gap with compositionisin good agree-
ment with variation ofl with composition. This is illus-
trated in the Table II. Experimentally estimated density
values of the synthesised powder with varying compo-
sition were in close agreement with theoretically cal-
culated values of the same. This is shown in Table .

glly as a quadratic form [3, 8, 9].

position was varied from CdTe to CdSe. The energy gap
as a function of composition for the wurtzite phases ofwhereEp and Eg are the energy gap of the pure com-
the (CdTe)_4(CdSe) system is given in Fig. 2. This pounds A and BEy is the energy gap of the alloy,Ay,
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Figure 2 Variation of band gap with mole fraction of CdSe.
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The variation of the direct energy gap with composi-
on in semiconductor alloys is expressed convention-

Ex = Ea 4+ (Eg — Eo — C)x 4+ CX?
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TABLE IV Bowing parameter values for different composition 3. Itis a low temperature synthesis technique_

CdSgTerx 4. Does not involve costly imported material and
Energy gap of the costly imported equipment. _
end component 5. Experimentally estimated density values for all

S- " Bowing compositions are reported for the first time.

No. Composition Ea (eV) Eg (eV) parameterQ)

1 CdSeysTegr  1.47 1.70 0.46

2 CdSeseTers  1.47 1.70 0.39 References

3 CdSessTe1s  1.47 1.70 0.32 1. M. BURAGOHAIN andK. BARUA, Ind. J. PhysA6 (1987)

4 CdSessTess  1.47 1.70 0.24 1559.

5 CdSessTess 1.47 1.70 0.24 2. M. YUKAMI ,M. KEDA,Y. HARADA,M. NISHITAM and

6 CdSegTes, 1.47 1.70 0.24 T. NISHIKURA, Trans. Electron. Devices EB3(1986) 520.

7 CdSey;Tesg 1.47 1.70 0.22 3.1l. OSTORVSKAYA,L. E. YATTOVA,G. A. KITAEV and

8 CdSeyTess  1.47 1.70 0.21 V. 1. DOIMIN, Zh. Prikl. Khim 49 (1976) 1212.

4. H. TAI (a),S. NAKASHIMA (b)andS. HORI ShortnotesPhys.
Stat. Sol. (230 (1975) K115.

5. K. R. MURALI,V. SUBRAMANIAN,N. RANGARAJAN,

Bx andC is the bowing parameter. The bowing param- A S. LAKSHMANAN andS. K. RANGARAJAN, SPIE's

eter fitted to the experimental results shown in Fig. 2 International Symposium on Applied Science and Eng. 1991, San

tedt Diego, Vol. 1536, 1991, pp. 289-293.
and listed in the Table IV. 6. M. S. BRODIN,N. I. VITIRIKHOVSKI,D. A. KIPN and

I. B. MIZE, Tskay Soviet Physics Semicondu@@t972) 601.
7.M. T. GUTIERREZandP. SALVADOR, Sol. Energy. Mater

4. Conclusion 15(1987) 99-113.
A novel method has been attempted for the synthesis ¢f °HN P- DOW, Phys. Rew1 (1970) 3358, N

. . . .J. A. VANVECHTEN andT. K. BERGESTRESSERIibid.B1
CdSeTe. This method of preparation has the following™ (;1970) 3351,

advantages:

1. 70% yield is obtained. Received 28 July
2. All the compositions exhibit hexagonal structure.and accepted 30 November 1998
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