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Standard Reduction Potentials

Reaction” E°, volts
Au**(aq) + 36~ — Au(C) 1.50
0,(g) + 4H*(aq) + 46~ — 2H,0() 123
Ag*(aq) + e~ — Ag(C) 0.80
0,(g) + 2H,0(1) + 46~ — 40H(aq) 0.40
Cu*(aq) + 26~ — Cu(C) 0.34
2H*(aq) + 26~ — Hy(g) 0.00
Sn*(aq) + 26~ — Sn(C) —0.14
Ni?*(aq) + 26~ — Ni(C) -0.24
Fe?*(aq) + 26~ — Fe(C) —0.47
Cr**(aq) + 36~ — Cr(C) -0.73
Zn?*(aq) + 26~ — Zn(C) —-0.76
AP*(aq) + 36~ — AIC) -1.68
Mg?*(aq) + 26~ — Mg(C) -2.36
Na*(aq) + e~ — Na(C) -2.71

® The state of the species is indicated by {(C), crystalline solid ;
(), liquid ; (aq), aquated ion ; (g), gas.
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Colletotrichum gloeosporioides
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nvﬂnuwmmqr&mqﬁﬁamnannmﬂaﬂénﬂ Colletoirichumn gloeosporioides 1UR Type A URE
Type B ludiealfiins Taolamneduddiv 0.25% qzwnuﬁ‘mm.uumnmamma\laﬁvmwun Type
A #8 30, 20 uaL 25°C T 4, 12 uee 24 Faluamundy doustlefidenaiia Type B avmn’lnnﬁwqmunu
30C luszumansihaniu ihufwmmuﬂxwm.amnmm?rumq germ-tube rewdarnfmeniinece o)
Tudosguunnil  20-30°C qmunﬂnmﬁaum«.wadamm&"\mﬁm. appressorium i3s3 fasessila
mwaaowunqmwa (5-10°C) uay Qtwnugq (35 40‘0) cﬂunuﬁé’emmmiwnun Type B #701705238N
Ugea¥IY appressorium UUEMNITU 0.25% Vnidensiin Type A «waﬁumﬂhmoqummmnw
JanUATaFNg appressonum “Nl%b?ﬁ Colletotrichum gloeosporioides wiia Type A URY Type B atinals
Aty At )

Abstract

In vitro studies ware made on the effects of temperature on germination of Type A (22260) and Type B
(22269) conidia of Colletotrichum glososporioides using 0.25% water agar. On this medium, the optimum tem-
peratures for conidium germination for the Type A isolate were 30, 20 and 25°C at &, 12 and 24 h incubation, res-
pectively, and was 30°C at any incubation time for the Type B isolate. The optimum temperatures for germ-tube
growth of both types of isolates were in the same range (20-30°C). Appressorial formation of both types of isolates
seemed to be greatest at very low (5-10°C) or high (35-40C) temperatures. 1t was to note that the type B isolate
showed higher percentages in germination and appr&sorial formation than that of the type A. [t was concluded that
temperature had significant effects on conidium germination, germ-tube growth and appressorial formation of both
Type A and Type B isolatcs of C. gloeosporioides.

A1
Hom C. gloeosporiides smgradlan  radlseuudinen q vasindlala wu ludes
WBUUNIAlUF (anthracnose) WUATIUIN  (eaflet), Wiy (stipule), Foman (inflorescence),

unindlalaluulamanasivaeimiul aa  Fueen (peduncle),  Pafhu branch) uasddin
1973 (Sonada, 1973) Wenimlfiieaims  (stem) mulfigmwunfanfimuzan vl

- ' - - -
fhemsanand madndginnuazhans sasmyaimani yninndsvonudu
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Preparation and Electrical
Properties of CdTe

* A.Hatsamir, N.Suttisiri,
V.Amornkitbamrung, Y.Jittakhawee

ABSTRACT

The crystals of CdTe was prepared by Bridgman growth technique at about 1150°C. The electrical
conductivity has been measured as function of temperature between 100° and 300°K

UNARYD

nraedounBnuanidiuunaglsd TniBusuun figaumpll 1150°C i dasuiimalwiDueddu

-

fuanmniiain 100°K Wi 300°K

1. Introduction

CdTe is a semiconductor with a direct
energy gap of = 1.6 eV at low temperature, be-
cause of the excellent match of its band gap with
solar spectrum, it was suggested as a candidate
for solar cell material since 1847.

Alloyed of CdTe and Hg exhibit energy
gaps which can be very ciosed to zero. Their ap-
plication has been in the detection of infrared
radiation particularly in the 8-14 um wavelength
range band.

CdTe detectors are recent development
which have found application as nuclear radia-
tion dosimeters and probes. For using as elec-
tronic devices, electrical and optical propertles
of CdTe must be investigated. These studies re-
quire single crystals of high quality.

The object of this work was to investigate

the possibility of preparing CdTe in high conduc-
tivity n-type by melt growth technique.

2. Bridgman Growth("¥

Bulk polycrystalline CdTe ingot (1092°C)
was prepared by a tilted Bridgman furnace me-
thod. The element of SN purity Cd and Te of
stoichiometric quantities were introduced in a
cleaned quariz tube and sealed under vacuum
of 107 tor. The tube was then placed inside the

. hot zone of a resistance fumace that tilted 15°

from horizontal position. The furace tempera-
ture was slowly raised to 1150°C.A typical profile
along the furnace was measured and plotted in
Fig. 1.

After one day of temperature stabilization
the fumace temperature was lowered to room
temperature at a rate of 5°C/hr. Sample of CdTe
crystals grown are shown in Fig. 2.

* Department of Physics, Faculty of Sclence, Khon Kaen University
@ Aoceived 9 August 1988 e Accepted 17 August 1988
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Fig. 1. Crystal growth of CdTe by the hurizontal Bridgman method.
(a) Furnace profile (b) Position of growth tube
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Fig. 2. Photograph of CdTe sample,
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3. Structural determination
3.1 X-rays diffraction

X-rays diffraction pattern have been taken using the CuK_, radiation from Shimadzu model XD-
3A diffractometer with Ni filter. The diffraction curve is shown in Fig. 3.

(220)

i

£ (111)

F

2]

s

=
(311)

Bragg angle (28)
Fig. 3. X-rays diffraction pattern.
CdK, (23.109 keV)

TeK, (27.380 keV)

Fig. 4. Fluorescence spectrum of CdTe,
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The vaiue of interplanar spacing are the same as that given in the ASTM cards of CdTe in a
comparable range of diffraction angles. This confirm the chemical composition and structure zinc-
blende of the bulk CdTs.

3.2 X-rays fluorescence
X-rays fluorescence patiern have been taken using Nucleus PCA card.
From this technique we found that the ratio of teliurium to cadmium is not equal to 1.

4. Electrical characterization'*¥

The ingots is cut into 5 x 5 x 1 m.m. wafers and mechanically polished by alumina powder.
The as grown samples were found to be n-type by hot probe technique.

The wafers were then chemically etched(H,S0, : H,0 =1 : 1) for 5 minutes befors application
of contacts, Ohmic contacts were prepared by pressing indium on the wafer and then annealed In
N, atmosphere at temperature 300°Cfor 30 minutes.

The electrical conductivity was measured over the temperature range of 100°K to 300°KThis
results are shown in Figs. 5-6. The typical forward current voltage characteristics at several temperature
were then plotted as in Fig. 5. They show ohmic behavior.

100K
4F

150K
3k

200K

250K

300K

Vimv)
- ~

o
9
>
-
-
h
-
-
3
S

&S L

100 200 300 400
Ii{m&)

Fig. 5. Forward carrent voltage characteristics of CdTe.

0

Temperature dependence of the conductivity of CdTe is due to the change of conoentration
of the current camers,
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*
L e

% 107K
¥ig. 6. log['/,] as a fumetlon of reciprocal temperature for
n-type Cdle from d.c. measurement.

5. Conclusion

It has been demonstrated that the crystals of CdTae can be obtained by Bridgman technique.
X-rays Flurescent analysis shows that the crystals are near stoichiometry.

The electricat conductivity is temperature dependence and the log|§| v.s. T curves can be
interpreted that the ionization energy of donors was 0.014 eV which comresponded to residual impurity
Cl. Further progress. in this respect can be expected.
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