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INFLUENCE OF NANOCRYSTALLITE SIZES ON THE ABSORPTION 

SPECTRUM OF CDS NANOCRYSTALS

 
Recently, special attention is paid to the magnetic and semiconducting nanomaterials, 

and the interest in them is increasing. This is due to the enormous practical importance 

of these classes of materials for the development of information, medical, chemical, and 

electronic technology. Nanomaterials based on semiconductors (eg, A
II
B

VI
 and A

IV
B

VI
 !

have unique optical properties and are promising materials for the active elements of 

nonlinear optics and nanoelectronics devices.

In this paper, the synthesis of nanocrystals was performed by two different methods: the 
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with an aqueous solution of cadmium nitrate. The technology of obtaining nanocrys-

talline structures with colloidal solutions by both methods were worked, we’ve found 

conditions and reagent concentrations necessary to produce nanocrystals of a given size. 

The characteristic size of the nanocrystals on the optical absorption spectra. With the 

help of the data was calculated energy level spectrum, characteristic of these objects. 

The good agreement between the values   obtained with the theoretical data podtverdaet 

possibility of approximation of the form of a spherical semiconductor nanocrystal quan-

tum dots.
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crystals obtained by two independent methods: the 
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reaction of colloidal solutions of cadmium 

nitrate (Cd (NO
3
 

2
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in aqueous solution photo jelly (14 g gelatin in 
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of isolated nanoparticles in the volume and acts 

as a dielectric matrix. Chemical reactions was 

performed on formula:
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In the course of chemical reactions in aqueous 

solution Cd (NO
3
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solution of gelatin in 1:1, with continuous stirring, 
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samples, the temperature of the solution was kept 
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The second method as an alternative method 

for making nanocrystals used technology in 
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a solution of cadmium nitrate. The chemical 

reaction of the synthesis:

Cd(NO
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Cadmium is a source of hydrated Cd (NO
3
 

2
!V!

4H
2
O c concentration of 0.007 grams per 50 ml 
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gelatin.
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of concentrated aqueous sodium sulphide by the 
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Was synthesized two series of samples, one 

for each method, each with three samples with 
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was 0.007, 0.06 and 0.05 g of Na
2
S per 50 ml of 
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content photo gelatin for the second method.

Usually, we obtain reducing the size of the 

nanocrystals shifts the fundamental absorption 

edge to shorter wavelengths [1, 2]. The shape of 

the absorption band depends on the conditions 

of synthesis of nanocrystals and the number of 

initial reagents. The absorption spectra obtained 
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The absorption spectra for the second alternative 

method of obtaining CdS nanocrystals are shown 

in Fig. 2:

The absorption spectra of the second series in 

Fig. 2, obtained by the second method has more 

complex structure than the absorption spectrum 

on Fig. 1. This indicates the presence of different 

types of optical transitions.
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the absorption spectra of Fig. 2. They are shown 

in Fig. 3. The fundamental absorption edge is 
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Values   of the effective band gap, determined by 
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extrapolation of the absorption edge to the energy 
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of the nanocrystals:
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where R- the radius of the nanocrystal,  m
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To determine allowed optical transitions of 

different types are necessary to build second deri-

vative of the absorption spectra of Fig. 2, which 

are shown in Fig. 4:
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Table 1

Number of 

 !"#$% %&#'(
1s 1p 1d 1f 1g 2s

E 5E6&7574@: , , eV
2.68 2.82 3.06 3.25 3.68 3.16

E
e÷p574@: ,

, eV
2.68 2.8 2.97 3.24 -- 3.16

Number of 

nuclons
2 6 10 14 18 2

Thus, in this paper, the necessary conditions 

for the formation and concentration of reagents 

 &' )!*)"!*' #"#&+!,$ "-$' &.' "' $)*+%/+' $%0*' 1*!*'

obtained. Displacement measurement edge of 

the main absorption band in the short wavelength 

region with decreasing the size of the nanocrystals 

[5] allowed us to calculate the effective size of 

the objects. A comparison of the radii, calculated 

theoretically and experimentally obtained from 

 2*' &) %+"-' "3$&!) %&#' $)*+ !"' +&#/!4$'  2*'

theoretical assumption about the shape of the 

spherical nanocrystals as quantum dots [6, 7].

Conclusion. Based on these data the energy-

-*5*-'6%"7!"4'89%7:';<='12%+2'+"#'3*'%# *!)!* *6'

"$' $%#7-*>)"! %+-*' $ " *$' &.' %#/#% *' $?@"!*' 1*--'

for several values   of l <6 and n. This shows that 

with the increase of the well depth levels are 

dropping. Also the decreasing of the energy level 

occurs with increasing width of the well, i. e., the 

parameter I. Table 1. shows that the course of the 

-*5*-$' %#' "' $?@"!*' 1*--' !*)!&6@+*$'  2*' /!$ '  1&'

magic numbers 2 and 8. Number 2 corresponds 

/--*6'A$>$ " *=' 2*'#@43*!'&.'B'+&!!*$)&#6$'/--*6'

1s-and 1p-states. We can assume that also played 

a third magic number of 20, because the levels 

of 1d and 2s Rural location close to each other. 

In this case, the number 20 corresponds to the 

/--%#7'&.'A$>='A)>='A6>"#6'C$>$ " *$:'D2*'#@43*!$'

CB=';E='BC'"#6'ACF'+"#'#& '3*'&3 "%#*6'3,'/--%#7'

a rectangular well nucleons levels without spin-

orbit interaction.
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INFLUENCE OF NANOCRYSTALLITE SIZES ON THE    ABSORPTION SPECTRUM OF 

CDS NANOCRYSTALS

Abstract

Recently, special attention is paid to the magnetic and semiconducting nanomaterials, and the interest 

in them is increasing. This is due to the enormous practical importance of these classes of materials for 

the development of information, medical, chemical, and electronic technology. Nanomaterials based 

on semiconductors (eg, A
II
B

VI
 and A

IV
B

VI
<'2"5*'@#%?@*'&) %+"-')!&)*! %*$'"#6'"!*')!&4%$%#7'4" *!%"-$'

for the active elements of nonlinear optics and nanoelectronics devices.

In this paper, the synthesis of nanocrystals was )*!.&!4*6'3,' 1&'6%..*!*# '4* 2&6$M' 2*'/!$ 'is with 

the introduction dopped'"?@*&@$'$&-@ %&#'&.'$&6%@4'$@-/6*'%#'"#'"?@*&@$'$&-@ %&#'&.'+"64%@4'#% !" *='

the second is'3,'3-&1%#7'2,6!&7*#'$@-/6*'%#'"'+&# "%#*!'1% 2'"#'"?@*&@$'$&-@ %&#'&.'+"64%@4'#% !" *:'

The technology of obtaining nanocrystalline structures with colloidal solutions by both methods were 

worked, we’ve found conditions and reagent concentrations necessary to produce nanocrystals of a 

given size. The characteristic size of the nanocrystals on the optical absorption spectra. With the help 

of the data was calculated energy level spectrum, characteristic of these objects. The good agreement 

between the values   obtained with the theoretical data podtverdaet possibility of approximation of the 

form of a spherical semiconductor nanocrystal quantum dots.

Keywords: nanocrystals, absorption, energy bands.
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W'XYZ[\]^\\'_`\ab'YZYcY\'_^dae^d\'f]\[b\gZb'aeh^dg^ia'd'XY[fX`Y_Y]^djY_ia'^e^Yae-

g\`de[ea='X`dk\a'd^g\`\Z'j'^da'XYZgYb^^Y'_Yl`eZge\g:'mgY'Z_ble^Y'Z'Yh`Ya^Yn'X`ejgdk\ZjYn'

l^ekdaYZgop'qgdr'j[eZZY_'aeg\`de[Y_'][b'`el_dgdb'd^sY`aetdY^^ir='a\]dtd^Zjdr='rdadk\Z-

jdr='q[\jg`Y^^ir'g\r^Y[Yhdn:'ue^Yaeg\`de[i'̂ e'YZ^Y_\''XY[fX`Y_Y]^djY_'8^eX`da\`='R
II
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IV

B
VI

<'Yc[e]epg'f^dje[o^iad'YXgdk\Zjdad'Z_YnZg_ead'd''b_[bpgZb'X\`ZX\jgd_^iad'aeg\`d-

e[ead'][b'ejgd_^ir''q[\a\^gY_'^\[d^\n^Yn'YXgdjd''d''fZg`YnZg_''^e^Yq[\jg`Y^djd:

W']e^^Yn'`ecYg\'Zd^g\l'^e^Yj`dZge[[Y_'X`Y_\]\^']_fab'`el[dk^iad'a\gY]eadM'X\`_in'G'Z'

XYaYvop'XYjeX\[o^YhY'__\]\^db'_Y]^YhY'`eZg_Y`e'Zf[osd]e'^eg`db'_'_Y]^in'`eZg_Y`'^dg`ege'

je]adb='_gY`Yn'G'Xfg\a'X`Y]f_jd'Z\`Y_Y]Y`Y]e'_'\ajYZgd'Z'_Y]^ia'̀ eZg_Y`Ya'̂ dg`ege'je]adb:'

wg`ecYge^e'g\r^Y[Yhdb'XY[fk\^db'^e^Yj`dZge[[dk\Zjdr'Yc`elY_e^dn'Z'jY[[Yd]^ir'`eZg_Y`Y_'
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^Yj`dZge[[Y_'le]e^^YhY'`ela\`e:'wX`\]\[\^i're`ejg\`^i\'`ela\`i'^e^Yj`dZge[[Y_'XY'ZX\j-
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^Yj`dZge[[Y_'jej'Zs\`dk\Zjdr'XY[fX`Y_Y]^djY_ir'j_e^gY_ir'gYkjer:'

,75839:3&;7<9=M'^e^Yj`dZge[[i='XYh[Yv\^d\='q^\`h\gdk\Zjd\'lY^i:
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