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Abstract- In this research CdTe/CdSe/CdS core/shell/shell QDs were synthesized by a novel and simple
photochemical approach. Thioglycolic acid (TGA) was used as simultaneously as both of the capping agent
molecule and S™ source for CdS shell growth around CdTe/CdSe QDs. XRD results confirmed successful
formation of CdTe/CdSe/CdS core/shell/shell structure. Effect of *'Co gamma irradiation on optical and
structural properties of CdTe and CdTe/CdSe/CdS core/shell/shell QDs was investigated. source for CdS shell
growth around CdTe/CdSe QDs. The obtained results indicated stability of crystalline structure of QDs after
gamma irradiation but PL intensity of the CdTe/CdSe/CdS QDs was decreased gradually after receiving different
doses of gamma irradiation with a red shift in PL peak position.


http://opsi.ir/article-1-2619-fa.html

[ Downloaded from opsi.ir on 2025-11-06 ]

Ol Sgisd (5,903 5 gwdigee (il S (o33l 5 ol Sdgisd 5 Sl Gl RS ety 5 G

Keywords: CdTe/CdSe/CdS, QDs, Gamma irradiation, Dosimetry, luminescence

4dal el g o> el a0 glils Gland dlge dan

g oolazw! i

CdTe/CdSe/CdS  ogilgS bl joew

G55 5 oS g295,S0le 3g, L CATe cagilss’ blis
6@9&‘95 blas preew Lg‘)" [?] KW Jresw Sl 00
C:H-CdO:*YH-O t")f ~,~?\°‘CdTe/CdSe4_’m9{./m
@ TGA 1 5l G 500l J> DI O od (Lo ¥e o
oo A 4y ool adlsl NaOH lawss Jole PH 5 Joloxe
yod o Yo y0 NarSeOr 4,5 + A0 Joloxe o0l
b%@bo&o&b]JMsoW‘oM&D| g_j
529950l s 50 00 03lel Jslmo Cold )0 5 00
ol Gitu 0l g0 p)S ABISY Dok 4y 50,5 o0 yl)8
oole S TGA .ol CdS atwg wis, LIS ol was
s ol 3 Gy (nl o S (oo i1, ST iy
ol ye a8 18 eolatul 5,90 CATe/CASe  ogilsS
his #l sl sa CATe/CdSe  ogulsS bl o S,
Sy Jold sln 658 )Lad og ¥ (lidy, Cod
Jslee 50 5oL Cd™ (slgigs &8lg jo .canls 18 Calise
3929 so9lsS bli slo Jole 0 TGA sl JsSUge 5l
S™ g05,5 aje |, TGA JgSge ity el yglo anisl .ol
L R oot U P P K S TR IIPRY | WIS DUWERS LS00
slygle axil ol Loy b Leas CAS awg Cuoles 0,559,
A e a5l Ko (SO a5 cl e LB e
5 JiSle olss LS (b 8B ) sl el ]
CdTe/CdSe/CdS aiw g/ diw g/ diangungislS blas (5,98
LFe-cdlS ace (il Cod ool jiiw cogiileS bl ¢
Sade b calizee slajge slp V) GY/s ol 590 ole
Y-kGy 4 0kGy KGy .-Gy Y--Gy &Gy

doddo

aS 5,9k e S8 LS a5 sam jao olgegl 4
abis 05d (65, Hlgi olml el 65,1 sl (S
oS S yye 5o bloyes ,o [V ogs o aiS egiileS
alaii Sy 5 jpr OyienS] glad 5 a8 6,553 sla
3 A eole 6550l o cely g ouds oloyl segilsS
sla Sy oogtlsS bl (S (n fpte 2580 55!
@ $5Pl slaly ez (oeslys bLE ol (Sl
bla ojlasl Jyu8 b wisgd oo bos 5,50 slajly
JrS 515 ool 551 B ol oo Vb 280 b (oogiilsS
b Olgee Al BB JpS S e Griores g0
o)l asiilsS Ll 1l 5,8 aseiis |, byl (6,8
Glogs sani e sl Jokw jo dlex 3l WSyl g0l
Sl 3l () 039 al [Y-TTlo gt 5 oS 5
Ll b,y 5 oobsle gl Sis 5 LE s
o5 5o wae olge 8L jslaie 4 egtileS
&S sk A el BT 15 axgl 9)50 (5 ye 0
ailosls 1551 Lasgs sl IS b gob; o ,Kimgs
2 L LE G B phles 5 Sl ¢ Jle job &
o CdSe 5 CdTe eguilys” blis 6,5 sbo Shs
Ll ol b5 oo a5 ol oLt Ll s o wiles,S
S5 iz Gl L slagiy (b s (peglsS
i S ohen g 550y cuizmen 5 [F] conlon S lay
CdTe/ZnS  ogulsS bl oU,s o Shg » 1, LE
Sad a5 wols lid 0e iegh ,o g wilesls 5158

[6] el 8L 50

lo jiole;]
.)‘5.0

)09 ‘(CsH'&CdOz*YHvO) 45‘).,\.,{::& Sl ra%.oolf
w5 (TGA) SUSUSssapml (A97)  ao)sls
Sl 5 S yo olond <550 51 (NaBH:) &l jaimse s


http://opsi.ir/article-1-2619-fa.html

[ Downloaded from opsi.ir on 2025-11-06 ]

Olpl Sgigd (659L8 5 (st WS rend oz 9 Gl SSE558 5 Sl el el 5 S
VE- o o VF Y ol iy o8l oo g ol

=—CdTe
= CdTe/CdSe
= CdTe/CdSe/CdS

Intensity (a.u.)

100 150 200 250 300 350 400 450 500

RAMAN Shift (cm™)

CdTe/CdSe/CdSCdTe oyl blis ylaly 5JUT:Y S

5 CdTe/CdSe  oguilyS blis PL cab ¥ S5 o
oads duslie CdTe _oguilyS Llis L CdTe/CdSe/CdS
SalBl ez BB ek 4 A0S Bud zaos 4l
5 CdTe/CdSe sl cus 5 as U5 eajl (inad 5 il
IAD as ailna Y+ 50+ 540> 4y CdTe/CASE/CAS

e —CdTe
== CdTe/CdSe
= CdTe/CdSe/CdS

o 16 S

F \ 8
d [\ é
< | >
z { | <
=1 | £
7 [ @
= | F-1
3 [ A H
-] Il 3
- &
|
<

400 450 500 550 600 650 700 750 800 400 450 500 550 600 650 700
Wavelenght (nm) Wavelenght (nm)

CATe/CASE/CAS _aglys Llis PL cals ¥ IS

L b s

bl o bl 5 5,58 olem 2 L b STL Il yo
LT by 5 0 o0 |, CATE/CASE/CAS _sogislsS
B eon 5 LB ylejes plgie a oslaul ly )
aslllas (gl £ -dLS LS il calises 3o gy 5l S
ey Sl o ol ogiileS bl Lolys LS 5T
5 4555 CATE/CASE/CAS egiilsS blis (b L5l
o sesilsS bl XRD g5l .as plosl XRD Ll
Sles oolel sl wiges asline 1) L3l (sl ald LIS 2l
Ll gysh Htsle LEE b culply o (FUSE) ol

Llas yoss 1, CdTe/CdSe/CdS  osilgS

bulyd )0 gy laie 4 0 Gy L aiges S aid 518
A Al a5 580 auslie gl il
CdTe/CdSe.CdTe (sl 5S Jalsi XRD 581V JSCo
Ao o lis 1) CdTe/CdSe/CdS  aiw gy/asw g/ an
CdTe =58l sS Llas 5| XRD ool 0 Lol als au
38 amao (YY) g (YY) « (VW) & bgr o 0)ls 0424
ol CdTE S

YOI 6 = na M

Coddge b SV Llgs 4 Al lo ald (o jo5 ess
3,5 4wl 1, CdSe/CdS ; CdSe (sls gy sl

—— CdTe/CdSe/CdS
CdTe/CdSe

15 20 25 30 s 40 45 50 55 o0
2 Theta (degree)

CdTe/CdSe/CdS . CdTe/CdSe.CdTe ogiilyS Llis XRD (6551 1) JSi
CdTe/CdSe .CdTe _oguilss blis 3l o), b ¥ St
Ll o), b aes oo oles |, CdTe/CdSe/CdS
ATV eMlogas o Lol alb a5l CdTe oglsS
Sob gisd el L aS cl ous LS5 VFOF o) FY))
JBsb 4« Te yae E 3 A cJl> (LO CdTe) s,
> A Sy s (LO CdTe)als o)l caillas alisdls
5 CdTe/CdSe  egilsS bl o\lol, il ,o Te jaie
E o als Ll ¢ ol sanliw L5 CdTe/CdSe/CdS
Slr s Jds &5 il 4y o 5l TR paie
IV] .ol CASE/CAS 5 CdSe sl arwgs ois, oy


http://opsi.ir/article-1-2619-fa.html

[ Downloaded from opsi.ir on 2025-11-06 ]

Olpl Sgigd (659L8 5 (st WS rend oz 9 Gl SSE558 5 Sl el el 5 S

Ve et VE VY ol ol

SleSis 2 LS b 256 s Gl 05 anls

Lel8 gl oo oolel agiileS bolis « CdTe/CdSe/CdS
XRD gl ol oy il calises slajo b & —cdLS
Ll gy5h sl 4 wly o L Lol a5 0,5 0l
5IPL Gos il g ] CdTe/CAS/CAS  ogislsS
ony haid g 8l il LS b 5l e segilsS b
Ll PLls ald 5 cdl pals 2l ,5ekS Yo

bla ol oplpls iods Jaie 10,8 K5, S 4 @9’“"95

bz

['] Molaei, M., M. Marandi, E. Saievar-lranizad, N.
Taghavinia, B. Liu, H. D. Sun, and X. W. Sun. "Near-
white emitting QD-LED based on hydrophilic CdS
nanocrystals," Journal of Luminescence Y'Y, no. Y: £€1V-

FYY, Y- Y.

[Y] Zeiri, N., A. Naifar, S. Abdi-Ben Nasrallah, and M.
Said. "Theoretical studies on third nonlinear optical
susceptibility in CdTe-CdS-zZnS core—shell-shell
quantum dots." Photonics and Nanostructures-
Fundamentals and Applications Y1, )+ +YYo,Y. 14,

[¥] Ncapayi, Vuyelwa, Sundararajan Parani, Sandile P.
Songca, Tetsuya Kodama, and Oluwatobi S. Oluwafemi.
"Green synthesis of MPA-capped CdTe/CdSe quantum
dots at different pH and its effect on the cell viability of
fibroblast histiocytoma cells." Materials Letters Y4 |
Ya9-Y. v Y.

[¢] Feynman RP. Soil engineering in the Arctic, Eng
SCi, YT (A): YY1, 41

[¢] Feynman RP. There’s plenty of room at the bottom.
Calif Inst Technol Eng Sci Mag, Y41+,

[1] Molaei, M., H. Hasheminejad, and M. Karimipour.
"Synthesizing and investigating photoluminescence
properties of CdTe and CdTe@ CdS core-shell quantum
dots (QDs): a new and simple microwave activated
approach for growth of CdS shell around CdTe core.”
Electronic Materials Letters YV, no. Y, Y-\Y,Y«\o,

[V] Amirtharaj, P. M., and Fred H. Pollak. "Raman
scattering study of the properties and removal of excess
Te on CdTe surfaces." Applied Physics Letters €2, no. v
YAQ-YA) ) AAF.

[A] Lawless, Darren, Sudhir Kapoor, and Dan Meisel.
"Bifunctional capping of CdS nanoparticles and bridging
to TiOY." The Journal of Physical Chemistry 44, no. Ye ,
IRAAESARE d FALLYY

557 el Ol ez e oSl

After Irradiation
Before Irradiation

Intensity (a.u.)

15 20 25 30 35 40 45 50 55 60
2 Theta (degree)

Ui 5l aw s LS CdTe/CASE/CAS  ogiilss Llis XRD (5501 ¥ JSi
Ll

LS 2 yxe 50 5285 518 5l o g LEPL oo & IS
o .mswum CdTe/CdSe/CdS CdTe (o,
wosiilsS Ll 5l jiiy atwgy/arugfaas tsls PL
oS CdTe 6&9;;195 L ¢l PL gly ool CdTe
gy Jsb i s PL ol a5 (gp5b @ ol onzmy

wosiilsS Ll gy a8 Jo e ey Soilatacns
Jeily Wlg oo g Cewl Jsene CATE/CASE/CAS

oouleS bla PL ol ol asls LS (g ,0es590
G ab o el LE 590 5l e CdTe/CdSe/CdS

adgl Guls las,o B 4 6,5 LS Ve 5l o &S 55k

...\....:)‘54

— R 5000

3 /\ e ()
() & —:ju:;}.\
—Inmuv-)
5 kGy
20 kGy

4000

PL Intensity (a. w.)
PL Intensity (2. u.)

2000

180 si0 540 0 o0 630 550 [ 630 100

Wavelength (nm) Wavelength (nm)

(D) lp LB (oyme 55 (585 )18 jlam g 3 (26,58 aeb(1LY s
CdTe/CdSe/CdS 4 CdTe

L CdTe/CdSe/CdS  aiwgy/dimg/ains cogilsS bl
b Wad juw gleendgd cole 5 woas hg, S
|, el Coddgeyiw CdTe/CdSe/CAS oS sXRD


http://opsi.ir/article-1-2619-fa.html
http://www.tcpdf.org

