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Influence of substrate on structural and optical properties of CdS thin
films growth using chemical bath deposition (CBD)

Malihe, Maghouli; Hosein, Eshghi

Faculty of Physics, Shahrood University of Technology, Shahrood, Iran

Abstract- In this study, cadmium sulphide (CdS) thin layers are deposited on glass and FTO substrates by chemical bath
deposition technique. The FESEM images showed the influence of substrate on morphology and variations of nano-
grain sizes in such a way that their average sizes are changed from about 70 to 100 nm, respectively. The results of
XRD spectra indicated the effect of substrate on the improvement of the crystallinity of the CdS layer grown on FTO.
Analysis of optical properties revealed that with variation in substrate, the optical band gaps of the layers are reduced
from about 2.41 to 2.36 eV.

Keywords: chemical bath deposition, thin film, nanostructure

A
Al gy B WWWLOPSIIFN coles jo a8 coul jlael slls 5,50 50 allie oyl


mailto:*h_eshghi@shahroodut.ac.ir
https://www.opsi.ir/article-1-1744-fa.html

[ Downloaded from www.opsi.ir on 2026-06-20 ]

(Ol Sgisd (659U 5 (st (il a1 el g ol Sgie8 g STl il jaiST reoiy g G
WAV o M-8 oll Gl ¢l oo

Job L CuKa 95 5 5l eolazwl b X o5 3l (slagS!
ax oVl Ye 008 0 Y0 aygly 5 -/VOT-OF NM 740
HITACHI S-4160 Jo— FESEM oK ws .ol oo
ol I g Laasged mhw (55158 )90 ()2 St
&= UV.Vis,, Shimadzo — 1800 ,:iegsg3g Sl
0 S y0 Ladised 5,5 iz g j5ue Glocib i

ol 00 oolawl Yo e =Ae e NM Ot thl:

b 539098590

- oo LAY lasls wi, Kiles (V JSb) FESEM s 5las
5 i Sl ISy wiges gl cusliy aliz a2l
el 10595 1 St diges b anlie jo (6 JESIES, o515
g e MU O 0,0u8 05 5 diges o baails olal
Gysb 4w VY MM B Y o058 10 Sy (g diges
Ggk ¥ p) S Heas 5l (LBU wlgiee Il &S
wele>! idu j0 aS FTO Lwly Y LS, saiges o
aded ¥ b aslio o iy ol M kel

sl Byeel sl b

Si

tCds=206.6 nm

TR T R - -E.s-‘

500 nm

[ = )
20.0kY X608.8K 50@nm

addllae 550 sloaiges FESEM jyglas i) S

doddo

Jsoz b 5 p9d 09,5 5l (5 5 Sbluyes G CdS
Ol (Sogyslgnl ples a a¥ ol Cusal ol YIF
D ssi 00 bgpe Saldggd slas )5 s ofgn
3 aS ols vgzg Y pl Cole Cyo s sla g,
ot plox (I8 0sm; 4 lg o0 gl ol
o Lol (ALgasS 5 5dspb (el o)l s (CBD)
s Olyie 4 CBD lagbs, cnl ol 51 IY 5 Y] ges
Clo Sl oS oal aslis anieeS 9 ol i,
a4z L CAS &Y [f] ojls Iy cslio oS b a2
Sl s sloaY ;69 » Wlgee 92,5 g9
—a¥ ;59 » CAS Slisa¥ gw)p 5l (SLo,155 gl
cilizee glaaY s J1 (pdize 010 3929 ciliae lo
sanlie g 05,5 wyn CAS &Y (55, 5 |, ITO alox |
L [5g 0] ol aiBl sgnpe 4Y (Sl Lolys a5 wis S
plo> o9, 4 1) oS sdlgn S5L Y Galiod cnl o
L (SnO2F) FTO 5 aseds sloa¥ 5 55 2 (oloond

los S dlie oo L 1, Ll (S
Silo)T plsl s,

il ploz Jslxe S 51 CAS SHL Y anes sl
ok | el o/ ¥TM ol s
ol oy sel -1\ M ¢(Cd(OOCCHs),.2H,0)
5 (HNCSNH,) 0,55 +/-#V M ((CH;CO,NH4)
ol 00 03l ol (NHLOH) a S50 o5 isal
s34 Jole o pH= 1) 59+ °C les yo laasY 5
iz ol 5o ailesgy Heabee Y OMIn ok g sogec
g il s Jal s i lise Gboa 5 95 b oy p @

it 2l clsie & Sz 51 1o digai s ) FTO
Ko )‘ oslar_l l._' L_Qd._:y XRD ;Q._JO w."d.o‘é).’

Aol a5 « Bruker/d8advanced Joo X o5, 3l

Al gy B WWWLOPSLIT Colus jo a5 ol jliel sl)ls g0 ,0 alie oy


https://www.opsi.ir/article-1-1744-fa.html

[ Downloaded from www.opsi.ir on 2026-06-20 ]

Olpl Sgig8 (553l g (qwiige ;85 a3l g (! Sigied 9 SUl il AT ezt g s
WAV Goge V-4 ‘Ql)'il Gl ol oRails

a5l 0 S ol o3l D cain o o Ly o P
ol 5l el @l el X5y oo Job A g Sl
Ol b opl 5l loass &I Y Jaaz o Olawlows
S5k o3l Shls Sy ay s Sp Y A 28 A
Govk K8,00 5 85 Ol 3l e 5 S5

Bl (g0 )I,55 2 (6 S

ot Aol 5o (58,0 S (Lo 555K do Sl o ) Jpar
oad 3 CAS S5L oy )5 550k Olriw

g | D € 3 d a
M) | 6y e yem?) | A) | A
S V4/0 \/VY YIVY YIVY | O/YY
S, AR V7O YIYO YIVO | O/A-

Sl sl S
¥y fl B> 1S 95 by Cir b Y S
aS 09l oo abaxde gl pl 4y azgi b oo o lis |
cdz 3l Sy gdiged (Yeoenm —¥ev) Sooasl o

ol 10595 10 St (ghiged A s 6y

=
o

=
=}

Absorbance (a.u.)

o
o

0.0
300 400 500 600 700 800

Wavelength (nm)

addllas 550 slaaiges i b ¥ S

oY i Cwlxs )l Sle ..xslj.’;‘_ga Ego50 &2

Aol Sy digei b auslie 10 Sy sdiges

Sl b Shg

sl 5l bdiges o)t sla iy o)n sz
XRD Cib ¥ S el oo ooliiasl X g5, Lol
aled sloa¥ 9, » ead 7w CAS SU slaay
YOYSIV Copxbye o adly ald .ams o olii |, FTO §
Jisbe 4 atals OVY) ik pfiwx b bl
XRD (il 5 cosliy azliz ail e CAS _aSe
oddlice 3 (6,50 leald s pl 5 oogdle Sy (gdiges
ald cpl ailoads (astive (3) o)l Cudle b a5 Wigd oo
Y5 50 @it g5k Sbas Sz 4 atly Lilos b
sl o FTO

2000

(111) * *FTO

=
[
o
o

Intensity (a.u.)
=
o
o
o

20 30 40 50 60 70
2 0 (degree)

asdlas 3,90 GL‘Z’A:’B'“:’ XRD u’"l)" ngi” YJS...;
Samlre @ Sl olo> 538 (o n jsbaie @
sl i S 3 0) b X3, 0 JB> (D) Sl o5l
L2 5 A Y] iaslassls b3 s ks Laly, .l (€) 5,0k

1 h2+k2+2
2 - 2
dhii a )
D=0.9A/BcosO )
€ =1Bcose
4 )
5=1/D* (f)

@S5 Sl @ s sk Slrio ( alolid T s a8

Al gy B WWWLOPSIIFN coles jo a8 coul jlael slls 5,50 50 allie oyl


https://www.opsi.ir/article-1-1744-fa.html

[ Downloaded from www.opsi.ir on 2026-06-20 ]

Sy diged

[1]

[2]

[3]

(4]

[5]

(6]

[71

(8]

[]

Ol Sgish (659l 5 (wdige il 1S el g ol Sigigs g Sl el jaS ety g S
WY o 1= oll 5lid il oSl

2 Gly A el Sl bages Sl

L

T. Sivaraman, V. Narasimman, V.S.
Nagarethinam, AR. Balu, “Effect of chlorin
doping on the structural, morphological, optical
and electrical properties of spray deposited CdS
thin films”, Prog Nat Sci Mater, Vol. 25, pp.
392-398, 2015.

M. Shaban, M. Mustafa, A.M. El Sayed,
“Structural,  optical, and  photocatalytic
properties of the spray deposited nanoporous
CdS thin films; influence of copper doping,
annealing, and deposition parameters”, Materials
Science in Semiconductor Processing, Vol. 56,
pp. 329-343, 2016.

D. Kim, Y. Park, M. Kim, Y. Choi, Y. Seob, J.
Lee, “Optical and structural properties of
sputtered CdS films for thin film solar cell
applications”, Materials Research Bulletin, Vol.
69, pp. 78-83, 2015.

H. Metin and R. Esen, “Annealing studies on
CBD grown CdS thin films”, Journal of Crystal
Growth, Vol. 258, pp.141-148, 2003.

Hong Zhana, Jian kang Lib, Ya fei Chenga,
“Preparation and properties of CdS thin films
deposited by chemical bath deposition”, Optik,
Vol. 126, pp.1411-1414, 2015.

Lee, J.H. “Influence of substrates on the
structural and optical properties of chemically
deposited CdS films”, Thin Solid Films, Vol.
515, pp.6089-6093, 2007.

A. Guinier, X-Ray Diffraction, San Ferancisco,
Freeman Press, 1963.

E.Ylcel & O. Sahin, “Effect of pH on the
structural, optical and nanomechanical
properties of CdS thin films grown by chemical
bath deposition”, Ceramics International, Vol.
42, pp.6399-6407-2016.

S.A. Vanalakar, S.S. Mali, E.A. Jo, J. Y.Kim,
JH. Kim & P.S. Patil, “Triton-X mediated
interconnected nanowalls network of cadmium
sulfide thin films via chemical bath deposition
and their photoelectrochemical performance”
Solid State Sciences, Vol. 36, pp. 41-46, 2014.

A

say By peiie )ly BB sarmbre jlais o
sa oslazwl (@hv)*= AL-Ey) St akal, 51 S3b
hd )ly B 55 By 9 wix a ol o a8 cul
S )y b ddlge Coll glade A g y5ig8 (555
5 odls olisy e et 5 (D) s (V)
S plgiee = Gl 4 (Bl jemme L VL (6550 4l
5388 Jelows ol bl (F JS2) 051 w1 (6155
30 Gly BB cul ol &l S denes loges
eV 4 Y/T) ) canlails als Sp 4 caud Sy diged
oAy ee s )l b Wles oo Sl ol (YYF

sl CdS sl w, 4Y (So5d ele>

1.4 :}
1.2 '1
!
N 1.6
%\ 10 :| 14
S 08 e
2 0.6 3 oo
E‘/ <,
0.4 1 0:2
02 : 0.02.30 2.35 2.40 2.45 2.50 2.55 2.60 2.6!
OO j hv (eV)
0 1 2 3 4 5 6 7

hv (eV)
Joges axlllas 3,50 sl aigei o hY sy (BNV)? i ¥ S

o3 o LS YU sle (65500 Sy 1 e cols o5l s deies
25 &9y » CAS JLSlogl slaay  tagh 5 cpl j0
LY oled ple> B9, 4 FTO 5 ass sy
lay slals ai, Sles FESEM yolas o glas
aS Cowl QT 3l S kaises XRD sbocad .ail o
LSle hls Y 55 90 18 (55, p a8l 0, slaay
SIFTO 59y » oo i (g0l g 009 (xS (2 y5h
soosls Ll canl o650 s yeh cuals

Al gy B WWWLOPSIIFN coles jo a8 coul jlael slls 5,50 50 allie oyl


https://www.opsi.ir/article-1-1744-fa.html
http://www.tcpdf.org

