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Study of the Influence of substrate temperature on optical properties of
solar selective copper thin films obtained by spray pyrolysis technique

Maryam Asadi , Seyed Mohammad Rozati
Department of Physics, University of Guilan, Rasht, 41335, Iran

Abstract- Selective solar absorber coatings of copper oxide (CuO) on stainless steel substrate are prepared by spray
pyrolysis method. Effect of deposition temperature on optical properties of thin films investigated. Optical parameters,
absorptance (o) and emittance (g) were evaluated from reflectance data. It can be deduced that the porous structure like
as a light trap can greatly enhance absorbance ,while the composition ,thickness and roughness of thin films can greatly
influence the emissivity. XRD study indicated the single phase nature and high crystallinity of the prepared CuO
nanostructures. Solar absorptance are found to be in the range of 85-92%.

Keywords: optical parameters, solar selective absorber, spray pyrolysis.

A
ABb (oo i o8 WWWLOPSELIT Cols jo oS cunl jlel lils 5 )s0 j0 alas oyl


http://www.opsi.ir/
https://opsi.ir/article-1-466-fa.html

[ Downloaded from opsi.ir on 2026-02-04 ]

Gl oS Jlo 5 oS ks FO- °C 5 Fer . YO
Jsle a8 azils a% ol Yeo oY e ol
i) e Y+ az> 4 (MERCK) Cu (CH;CO0,).H;0
A oolaiwl o sl Y agd gl ool o lsie @
CoHsOH 99.9% ) gllae Jobil 5 jubais b g0 e ol
wiad oolitel Pl lein sl Caees 4 (MERCK
ok Sl e Voo Y il b oole e sk
M o) oad 0,5 Ll el slo Y 5 55, g0
5 00 el gl g sl SO IS5 000 (oS jlade b
10 (0 0 ST s 5 o Yoo o0 oloms b
o0d dngs (610 &Y s ik (6 el 00 55 slales
Sly o3y 5k oyee ¥0r € sles g (95 S8 cod

b wasduo sl S5 -Y-Y
e Gl Sae g e el $n GBln 655
Philips  Joe XRD oSiws lowgs Yo-Y+o Yo odguze
sogamme o UV-Vis-NIR ol .25 plsPW1800
Jae Avantes egisdy pSwl lawg leg S Y-+ 4
by 50,8 gole wlSwl oL 4 Avaspec_2048_TEC
Jsb oogawe o Perkin EImer yogsgdg Sl
03gate ,o Sl I plowil e S V,0-Y0 slozge
dmslme (Slgp bwg fag)Se Y0 Slezge Job

RE W)

S (555 0l Loy oS 585 5 soedyss iz
[L]00s a5y dals, 5l eslizeal s R(D)

2.5
[2-RAPun(2)d2
0.3

*=""735 M
[Pun(2)02
0.3
25
[2-RPs(1)02
g=25 ™
[Peara
2.5

AY

St S e oKssls N YAY oLo..{O YO LYY

doddio —)

Wge nF me L e sadyer i S sl Qi
Gl (Fhe 5 CotS wiies ard e o Srex sl
Lo ool Zews 5l g o5l iy 3 90 e LA (S
S il S 50ys] ey Gl ply A8 30 LT
UV-vis a>l )0 Logas) Yo i gl a5 gand )95
0l 5e,8 ygole 4l o o ale)S i o( Near IR o
Gl 555U Jyol IS clle ol coanl 8
Cizr gl ppile b p ginS S ghe (b
sl Qildblo; aes 318 4Y g Jis )ls 0429 (S0
5 Sl so B (Sujeels o ey sl 4Y s
w5k Jlenl st S Qi mhe SO maw cdl
Jsb edgaze ;o (@) Vb (a3 i o pd (il
0d9ae )3 (€) o5 (2lo)S ;5 g Jleg S VY g
Sk (o0 05,1 sles yo fiegSee V0= VO zoe Jobo
5 ok @ ol CILS ol JS5 woliw g ST ST 5k
Gdys (i yS @I Gl )b sk e 9pS]
sy (CUO)Y ol o 0S| [2] Wit (oo oolical
sy Sl (G00595 (A0S Abg sl (995 Wl
s lp colae Sl glo (S osle cnl &5
3] sl ools plas 0 5l gundyes ol Seisd
&= Cupric Oxide (CuO) 4 Cuprous Oxide (Cu, O)
VY 5 VLY cuiyn BB wib sl 65, L P g slable,
Rl e 3l Sl o a5 sl oo Sy (e Sl
ax Sl ool &ly gobj azgi 8,50 00T ooy )5
=S g Skl cdn (gandyr slaop )5l CU0
sl Jsho 0 00 gl e el A0
Gl Y g Jes jakay CUO o)l 05,15 gl o>
P 2le)S pi g ok el i cle i S

Oghas (o) 2
Gile3T gy -¥

oY and )Y
Y 53 b 3l dols ol py Oiear Lo aig polis
@ir, P= 22 ml/min ) Jol> ;i ,Lzs 4 (H=30 cm)
Gl ooy 5 Jib ales 8 oln o ol ol
slles o Y 55 sled g wind atily o5 ol o Jole


https://opsi.ir/article-1-466-fa.html

[ Downloaded from opsi.ir on 2026-02-04 ]

1600

(111) 1400

(111 -

1200

1000

800

400

T 1)

(20

& L
13 Yk (20 200

10 d s | wpuny |
LI 7

20 30 40 50 80 70

AY s sles jo oad 4y Y LSOl g Gilp o) SS
f..°C

Sle gla (Shy -)-Y

Fer °C sloo o 0ol aupd diges wSol g5 p Uil 5Ll
Gebaie 45 0l abnil (g by aslllas jglane 4y () JSC5)
4 by e a5 .l [JCPDS —Card no.01-080-0076]
CuO  leord Jgo,8 9 Monoclinic  Jlaws S i
& byiye ol oad ools ;lis SS L aS Sy 50 ailos
S 90 4 bgy e Sdling )5 ojlailaciloe Juowl Y 53
wdse L L (V) Vg ) ) 1)) 6,5 cu o5 )|
Jsed 3l eolawl b aS aile ogl FY 9 VO iy @

[4] s acwle g

Sl gle (Shy V-
50 0dls dngd CUO S50 sl Y wlSal s (V) JSCG
Ay O Ol IS opl dede lis 1) alize sl Lo
Ol ) fegSae + Y=V.0 slo zge Jsb 5o 1, CUO la
pid g i oo b Y WSl asdlas 1 aiey e
i3Sl 0a 03,91 ) Jgaz 10 g edd dewle oS
SLaS Wl o Cewdy pi5 G po 4 i Sl s pdy
aS ol Sgpuinn wd> polie (59, ! oad cols lis
Y 5 i ¥0+ °C (slos 1o 0 s Y i e
ail oo For C o Y0 °C lales [0 0nls 4y o
b ¥ ol @b 585 curs 5 @i o anlie b
Fee 0C Gloo jo oud ags lo Y a5 cowl malg MLl

AY

g S o825l AYAY ol YO LYY

Lhogi oo Chyyal (goud,er Ll cib Pyn(l) o
VOAM) olse s> sl ISO standard 1EC-904-3
wilb o T lod o obow pua> b Ll Pg(4)
258 oo ol (1) Wolas b SO 936 Lawss Pg(4)
diged Jawgy aS | ol e b 5l case (V) doles

o O 0 s e JS 5 & S €35 oo i

REV- 1
C
Po=—"t,— )
(AT -1)

C,=3.743x10 W m
C,=1.4387x102 mk

Alises glabes ;o ool apd slo a4Y Sl slo She) Joux

Temperature (o) (e) (S)
Yo-. °C <, AF A 1,90
f..°C A0 CAR Y.v¥
fo-°C <Ay <00 V.2V



https://opsi.ir/article-1-466-fa.html

[ Downloaded from opsi.ir on 2026-02-04 ]

R
i cpyge FO °C oo (o oud ags slo 4Y ax

GisS Saled 5o g p o dlie b Ll wnlls 1,
oS Cslagy walizee slalos o oul ans o Y g pdy

Srdy o Jya> slp ke pye Fre C les
Y gl 5wy (oo Sl 4 skl @ly s ol VL
L gyt o oya> Jolls FO- °C sles o ouls auys
sl Y ces e V.0 UM 5l S slezse Job olal
S aslb o0 Fee °C YO °C slales jo ool 4y
odd zge Job odgazme (nl 5 4 (nl Jiie O3> 2 ge
s Y 05l wooaalie VO SS jo 4 jghiles ol
Jsb o s WSl Gl Feo °C 0 glos jo ous
oaims Lis Wlgie a5 ail oo V.0 UM I inn slezge
ods abml bes (pl 10 (655 Yl mlaw a5 Wil g9540 (1l
Az )0 g 508 gole 4l ol WSl el &
Y Cwlbs il ailml il ool S Sl

14 ol Gl i Gl cel wlgiw ol fSis
oo °C loo 0 ol ags Y a5 C8 )5 asml lgie

slales o ol as sl AY 4 Cad Cwols (g S

cel am js o col ansls |, F0+ °C 5 YO+ °C

! 00 u:'.’.)‘)} s u‘)—-uo o oS ol:;ﬂ

&l

[1] Xiudi Xiao Lei Miaoa “A facile process to prepare
copper oxide thin films as solar selective absorbers”.
Applied Surface Science 257 (2011) 10729- 10736

[2] S. Karthick Kumar , S. Murugesan “Preparation
and characterization of CuO nanostructures on copper
substrate as selective solar absorbers”. Materials
Chemistry and Physics 143 (2014) 1209e1214.

[3] E. Barrera- Calva, J.M’endez-Vivar “Silica-Copper
Oxide Composite Thin Films as Solar  Selective
Coatings Prepared by Dipping Sol Gel”. Research
letters in material science, Volume 2008, Article ID
190920.

[4] G.H.Yue, D.L.Peng, P.X.Yan , L.S.Wang ,W.Wang
,X.H.Luo, “Structure and optical properties of SnS thin
film prepared by pulse electrodeposition”, Journal of

Alloys and Compounds 468(2009) 254-257.

A¥

St S e oKssls N YAY oLo..{O YO LYY

Dbl oo Lo 1) e 5035 (e

Slade 4 ol (Sae b aY ol @Y IR LulSal

Seil o Slaeal Sl bwyg e SasSTy
[2]oil Sl gige

100 T=350°C
80 4
L4
g
B 60
3]
=
@ g
& 40 4
20 4
04
T T T T T T T T T T 1
[ 5000 10000 15000 20000 25000
wavelenght
100 - T=400*°C
a0 4
-]
(=]
=
= 60
(%]
[«!]
=
&40
20 4
o
T T T T T T T T T 1
Q 5000 10000 15000 20000 25000
wavelenght
100 4 T=450°C
80 4
=
&0
§
=
@40
I3
20 4
o4
T T T T T T T T T 1
0 5000 10000 15000 20000 25000
wavelenght

Al glales ;5 onds 4 slo Y LolSiail ca b IS


https://opsi.ir/article-1-466-fa.html
http://www.tcpdf.org

