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Abstract

The research studied the stricture characteristics for the
lead sulphate (PbS) thin films deposition on glass substrate by
the chemical spray pyrolysis (CSP) technique. The procedure
was carried out by spraying an aqueous solution of 0.1 M lead
nitrate and Thiourea . Substrate temperature (632 K) . X-ray
diffraction measurements demonstrated that the PbS thin films
iIs polycrystalline , the dominant orientation is (200) .
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17,6,5,31 (PbS) waba ) i S 3alal dagall aibiadll s (1) o

Properties PbS
Formula Weight gm/mol. 239.25
Density gm/cm® 7.5
Melting point °C 1114
Boiling point °C -
%)_tlefflment of & linear Expansion at 300k 2 03*107
Energy Gap at 300 K(eV) 0.41
Gap Transition Direct
Electon Affinity (eV) 4.21
Mobility of Electrons at 300K (cm?®/V.Sec) 500
Mobility of Holes at 300K (cm?*/V.Sec) 600
Effective Mass Electron 0.25
Effective Mass Holes 0.25
Work function at 300K (eV) 4.53
Dielectric Constant (Relative) 17.0
Lattice Constant (A) 5.936
Colour Black

taad) quilad) L2
Jallaal) diygs 2-1

oaball i Sale (e M8 casiind Gabay ad el dpdd] sy
@ (CS(NH,), ) Lsll 3alag A Lead Nitrate (Pb(NOs),)
) palaydl clii sale ¢y WS L(PDS ) pala)l) s Apde ] judaas
General ) 45,d e 3jgaally (99% ) 35l cils dad) 1 A& cuaadiia
-(Purpose Reafened BDH-Limited Poole-England



Diala, Jour, Volume, 37, 2009

3G dlig (0.1M ) Al el @il (aldl) Jslaal) juiaad a3
Baaly hlall slall e (50MI ) 2B Gala)l) i 5ala ¢ (3.312gm)
Jslaall zadif al i day (sl anae (3l Jstae @l Gls 4280 (15)
Ll ol podall g2 b llss A Ssas) Liad el (3,9 Aauly:
(99% ) 53kl il Liayf (,gd daaiional) Ly goll) Balal dpuailly Laf ¢ ypucanl
a8 Lugall) 33l Jstaa Oy LaS coBle 8 9Shal) Lguudi ) (1a B34a
o Luslll Bala e (7.612gm ) 434 lldg (0.1M ) Agylaay opudans
oo Ulaa dlliyg 358 (10 ) DA LS cyld By jhaial) ¢lad) ¢ (50m)
Sliall ABleal) A8 phal) ully ) glaall adiss o3 By (ol anae (33 Jslaa
ubn (e adiiead Jglaall 130 padand b dasiieall dlgall ¢35l - gl
(10 gm) 4imlua (Mettler AE-160) g5 (s

G (ol L 5l Jslaa e galuall il Jstaa e o3 Ll
Bala Ay Coulsl) Byl AU S cplglaall Joli e Al By Laggpuant
Jelil A g LS plall 8 il dall agaisal) iy pabasll iy S
:[8] A

Pb(NO3), +CS(NH,), +H,0 —PbS +2NH,NO; +CO,* + H,0
e Sas aad lliyg 5)hadl Jady aguisa¥) il Jatl quu i) dis

NO oAl jl&y (alw J& s29) NOy gl syl (AU & Jia
o PbS Bale (e sldd o Juaad g s lall Adiyg NH3 Ligad) 5l
Aalaal) (385 Lileal clilen) Jlaa) Jiiad oSy Lalajl) sae i o

sdailiaast)

R

Pb(NO3),+CS(NH,)-
>+H,0 - PbS+2N H4N03+C02T +H20ﬂ>
PbS+NO,1T+NO 1 +NH;3;*+H,O1

) dady) agaa ddalaigy ey adldn 2-2



Diala, Jour, Volume, 37, 2009

5 ) PDS LY el Sl o dijadlly paduidl) a3
bl i Gua (XR.D ) dpiaed) Andy) agen 4k Ay Lialyg 20158
(Peaks ) aad gl Cigud sliall phau o Alma Llgl Avivw dadl 4aja
Laie  Juaay Ay Agjlsiall Ayali) zohan ull oo @l clulady dag

sl 4ady) clagal (Constructive Interference) sy JAIX
:[9] Y (Bragg’s Law) &l o sl audads allg cgde dusaiall
20SINO =NA tiiiiiiiiiienesssssssssssssssssessssssscsssssssssssns (1)
O G

Gl gieal) ¢ ddlcall :d

gl dagl : 0

(sl 4 culi in

Jhlud) g lnll agall Jglal) 2,

:[10] 4N ddall (ha (@) ASadd) Cull Gilua a8 1) 2y

e cdlles Jia : (hk1) G

Cilbalgally Aad) Ad) 3 Slga aladiuly cu (X.R.D) Aaps ¢l

F W]
Type Philips pw 1840 Speed: 3°/min
Target: Cu Current: 20 mA
Filter: Ni Voltage: 40 KV
Wave Length: 1.54 A Rang (26): 10°- 60°

TS ) clagadl) guilts -3

L) dady) aga 3-1



Diala, Jour, VVolume, 37, 2009

Sl o claglia sle) 8 58 dpar) cilagadl) (e goill 13gd ¢
o dpall Balal) ga o ciill oo Suad gl quagiyig Salall gy sl
(d) Balal) chd clygioea ¢ Adlunally (@) ASpdd) cull alag) SDA
JSa) b g pall diedd) da) ages cida il JMA (1
ookl daate CuSyi @l cils Spasal) (PDS)  dudd) o)

O <(2)
(200) 5 (111) L sl sladly (F.CC) gsill o (Polycrystalline)

GiL g (dijlas L) cang (ASTM) cilllay aa giliil) 45,080 DA (g

Gl laa a3 (3.3 ) ABlall gadaiyy [13,12,11 ] Aiylad) el piai) s
Adld Al eyl Al Aall Wi ((5.94A ) (osbay 4d) gy Al
[11] (5.936A) st

a9 ik (e gale Jguand) a3 Al miliilly claglaall cr (2) Joaally
i) dady)

(PDS) ¢ ldit Loivull dedd/ dgun cdibs gilii (2) (Lot

20 (deg) from d(A) from
ASTM cards ASTM cards

20 (deg)

(200)

- ]
l PhS/glass

100 |

t5)



Diala, Jour, VVolume, 37, 2009

Lalajsaell o Ll PbS Ll L) dail) Cigha (2) Jeil)

latitiuy) -4

Bpaaall pabayll Ay s ] o) Ao Adud) dady) aga
spanall 5alall Auga dalaj sl e (CSP) @bl Al il 48y
A8,y §panal) e Jladl g LaS pLiad) yacaad 48y by WAL aasg
oobll aatia cus i cld Wgdly ([14] ELAN A lal) il
e sl olas¥ly F.CC 4ag¥) JSaidl g4l g (Polycrystalline)
(5.94A) dsudl) eyl dad cilsy « (200)

JJLA.AM -5



Diala, Jour, VVolume, 37, 2009

[1] S.M. Sze, “Semiconductor Devices Physics and
Technology”
Translated to Arabic by F.G. Hayaly, H.A. Ahmed,
Baghdad,
(1990).
[2] K. Hideyuki & A. Sadao, “Journal of Applied Physics”,
Vol.83,
No.11, June (1998) P-P 5997-6000.
[3] L.Pintilie, E. Pentia , I. Matei , and 1. Pintilie , “Journal
of
Applied Physics”, Vol.91, No.9, May (2002) P-P 5782-
5785.
[4] R.C. Weast and M.J. Astlc “Hand Book of Chemistry
and
Physics”, CRC Press, (1979).
[5] N.N. GreenWood & A.Eraushaw in “Chemistry of The
Elements
, 2" edition, Butter Worth, UK, (1997).
[6] Philips Laou, “Heterojunctions on Monocrystalline
Silicon”,
Dissertation Abstracts, Mc GILL University, Canada,
1994, MAI
33104, P.1307, Aug (1995).
[7] B. Sapoval and C.Hermann, “Physics of
Semiconductor”,
Springer-Verlag, New York, (1995).

orglall ¢ 1 il ¢y I oL (3 3Ty amill ) lens [8]
(1978) s dmalaaslall ZSc 15

¢ pilly Ao Ll ZaSall s deal Al o3 cJlasl) g5 s [9]

.(1990)

[10] L. Eckertova, “Physics of Thin Films”, Plenum Press,
New
York and London, (1977).



Diala, Jour, VVolume, 37, 2009

[11] H. Elabd, A.J. Steckl, and W. Vidinski, “Solar Celles”,
Vol. 1
(1979/1980), P-P 199-208.
[12]  H. Elabd and A.J. Steckl, “J.Appl. Phys.”, 51 (1), Jan.
(1980).
[13] B. Thangaraju and P. Kaliannan, “Semecond.Sci.
Technol.”, 15
849-853 , June 2000 .
[14] Alwan M. alwan , “ Eng & Tech ”, Vol. 25, No. 10,
2007 .




