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Abstract :

In this study, the physical and optical properties of ZnS:Mn**

Quantum Dot prepared by wet-process

condition with Mn/Zn ratio was valuated. The powder characteristics and optical behavior were investigated through
XRD, TEM and Photo spectrometer exicted by various UV light source. We found the main peak of ZnS (111)
was shifted by 0.8 degree to low angle position with increasing stirring energy from 200 RPM to 600 RPM, which

is thought to be the increase of lattice defects during wet process. The photo luminescence at 600 RPM shows also

higher blue intensity which is well correlated with XRD results.
become higher and shifed by 8.5nm to right side, by the increment of substitutional Mn*

Keywords

With increasing Mn/Zn ratio, the PL intensity

ions.
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Experiment

Zn(CH3C00)2-2H20
D.IWater 10ml
10min stirring

Solution 1

H{

Na2s
D.IWater 10ml
10min stirring

Mn(CH3C00)24H20
D.IWater 10ml = .
10min stirring ® Mn/Zn ratio

10min stirring [ Solution 2

D.I Water 50ml
Drop 10ml solution 2 into the solution 1

Na(P0)35.1g Stirring X rpm 30min

20min stirring (200rpm) ® Stirring Energy

Fig. 1. Wet-rocess of ZnS : Mn2+ quantum dot.
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Table 1. Synthesis conditions of ZnS:Mn*" QD.

S/Zn ratio (0.8)

Solution 1 Solution 2

Zn(CH;CO0);  Mn(CH;COO), Na(PO); Na,S

‘2H,0 (M) -4H,0 (wt%) (8 M)
0.1
1
3

1.2 5 5.1 1
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Fig. 2. PL properties of the ZnS:Mn®" quantum dot accoding
to the stirring energy 200, 400, 600, and 800 rpm; (a) PL
spectrum and (b) PL intensity.
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Fig. 3. XRD diffraction pattern of the ZnS:Mn**
accoding to the stirring energy (a) 200 rpm, (b) 400 rpm, and (c)
600 rpm.

quantum dot

= 5738 ¢ 245

ofA} AMERO] ZnS:Mn?' quantum dot& EA5}7]
st Sefole kA -r]oﬂ 1 mL =9 &2 2%
otz o]&sto] WolEd &, 429 A5 7oA
24/\17_} OJ ARAA F45HA .

&

XRD 9476 EHS ¥, AL oiA}HS o]
235} ?} st quantum doto] Ao
Z9] ZnS2 A= 718 =Ql & 4 9lom, solution

17} 2% ;”S:l o]
YFR]Z(full width at half maximum, FWHM)o] &7}
s 01% A (1)

- A pebye-Scherrer Verfah (1)

= Breost, ebye-Scherrer Verfahren
(= Qrtel 271, K= 2% 44, A= YA X419 ot
Ay B= FWHM, 6= peak bragg drgee)2 &3l nyl
4%7F 200 rpmoflA] 600 rpmog ZIIEPF YA}
o] 3717t Aot A2 & 4 do [11.12]. oy
gt A= B 25 FolME =9 & & Qe E4
2l ZnS:Mn? quantum dot9] YA} A7|E ZA5}7)
215to] FEIAQ] Tecnai G2 F20 229 TEM(HE3HA
At u)74)S o] 8519t &4 ZAxt, solution 11t 22
4 Al WY S50t 200 rpm@ W ¥4 ° 2%

o] 37|17} 4.06 nm
SRS

ANE¥ o, P &2 5 600
= 259 nmz ZnS:Mn?
quantum dot®] YA+ 7|7} ZAgH S RIS
of. ol2jgt Aak= #19] Al ()2 2" 39 XRD Zif
ote AR|ZH.

rpmo. 2



R\ KA Rete] =2 x|, A30Y A1S pp. 4247, 20179 19: &Hx]9l = 45

Table 2. ZnS:Mn®" quantum dot particle size according to the
stirring energy 200 and 600 rpm (TEM HR image).

Particle size (nm)

2.56 nm

particle size :

2 394 XRD 57\47:‘51}01]/\1 solution 11}t
2571 600 rpm¥ ©ff, ZnS peak
(111)

ol ,l—‘l
|.|

2]
29] Z Al o
(111) =rgko] peak7} 200 rpmIt 400 rpm]
peak {X[oA YdZFo=z FO|HITH=
oj2{gt Aib= ZnS:Mn X
of A 7Hse ulshedl, 1a Yol
IR g ol SE HA} 2
o2 o]Fsto] of7] EHA Mnoj 9§t orange
o] ofjat © 2 ma oixle] Blue WL o7
ch [5,6]. ozl A (2)= 7]& bulk A{=o] WHEZR of
HX|Q} AR =7]|9F 7(131:2 o]_Q_o]-o:] J\HI\ )
QAte] MER oUR|S et Aolct (£, e
AR, R 2N, m,,-HAieh Rolel s

[7,8]. YA} =77} Aol A=

%

rlﬂ ofd oo mY oXx mlo

B R\ 1 1 1.8¢7
= m e o [ea) @

o, 2% 49] PL spectrum
191 Zn@t Mno]&o] &o}9lx= 898y}t solution 29]
Solgo] kool 28U FAAY Gol LY £&
7' 200 rpmofA] 800 rpmOo=z ZI7tLE blue
emission @491 460 nm ~ 480 nm9 peak 7}t=7}
Fobhe 22 BAT 2 9tk ok A (A &

oisol, & 29 Awel @Y =7t FNALE Yrt
o b Aobdel o3 JFU AM AI

st
7ZnS:Mn? 34 A &4 = x o] Ao o

z

=R
=

—200 rpm
— — 400 rpm

Intensity (a.u.)

450 450 470 480 430
Wavelength (nm)

Fig. 4. Blue emission range(460 nm ~ 480 nm) peak intensity

of ZnS:Mn®* quantum dot PL spectrum according to stirring

energy.
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Fig. 5. PL spectrum of ZnS:Mn”* quantum dot according to

Mn/Zn ratio at stirring energy 200 rpm; (a) PL intensity and
(b) PL spectrum peak shift.
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Fig. 6. XPS data of ZnS:Mn*" quantum dot according to Mn/Zn
ratio; (a) Zn 2pip, Zn 2psp binding energy, and (b), (c), (d) S
2P binding energy.




7R 2 otel=&A], A30E ALz pp. 42-47, 20173 19: AR

751* binding energy 3ol S 2ps, A HECE

A S 2py, AYY HF F2
sto 2 oxide ¥ carbonit F=Z
. S 2Dy AT Q9] surfer, zinc?t AT
6*Ur 1% 6(b)ollAl Mno] ZF7FE A ZnS9| S
2p1p0 A des 45.3%. S 2p3pll AY dhv
57.79%0]H, &7] Mn ZA7tFo] 0.1 wt%Q I3 6(c)
= S 2p1p9] AE & 49.4%, S 2pss= 52%, E7|
Mn 7d7tol 9 wt%l (d)2 B9 S 2pn A &
80.9%, S 2p32 23.3%=Z Mn/Zn ratio?} S7dL=
S 2p0] AE AEE Z71IT. S 2ppe] AT PR
+ dasts A2 & & dY. ol Mn/Zn ratio?}

0FrO
s

4”]?&@- E ?_‘O}Oq ‘i‘:_ha}oﬂ t*o“l 0}% Mn <fo]9]
g3Fo] HR|HA ZnS:Mn?" YAFEQ] PL intensity 3F
gl 7105t Aoz AbsHT [10].

_4

4.4 =

ZnSMn® AR 404 ZnSiMn? @ Lo

o

Sk A, W8 £%7} 200 rpmol|A] 600 rpmog &7}
592 o, YA 2717} 4.09 nmojlA 2.59 nmZ 7}

>

Aston 9 WA ARAME ZrASHITH TS wwt
Sush welA|RA Y Al ARl B/ Ao A
28], olelal Yt 27 U AR Ta, 2F 57
2 olslo] wul £57} Z7}3AE PL intensity?} 7t
AoSti, blue emission peak? 7t-:= Z7tstgith
Z7] Mn A7t 93t Mn/Zn ratiofiglto] oJst &
AL Mn/Zn ratio’t £71&4=E PL intensity7} A<
Tt Mn wt%7F 0.1 wt% THH] 9 wt%o g Z=7}s}
uﬂ, 158 7FF Ar4steich. Binding energyg
Ay, Mn A7FFo] 0.1 wt%oA]l 9 wtho=z
M% ., S 2p1p° AY F=7F 31.5 wt% 7t
at9ict. ol2fgt binding energy ZAip= Zn*" x}2]o]
$El= Mn o] 21t Aol Sriehs 9ulstal,

2 oy ot v ¥R _<1
S 3oz o 38
ﬁ_‘ rOl'

= 47

ol& orange ¥¥o| FLr7t F7tdS <uigttt. AA|
2 PL spectrumo]|A] peak® X|7} £7] Mn @7}
o] ZIHESF oy Zog 85

A=, orange AU

nm 7} olgett AAlmo] @yo] Uehlwal PL
intensity7} Z-7}st9itt.
REFERENCES

[1] ICT Brief :
Korea., (2004)

[2] S. Park, Ph. D. Thesis, p. 1, Dankook university, Yongin
(2013).

[3] T. H. Bang and S. H. Choe, New Physics, 63,
(2013). [DOL: http://dx.doi.org/10.3938/NPSM.63.1048]

[4] J. Ke, X. Li, and Q. Zhao, Scientific Reports, 4, 1
(2014). [DOI: http://dx.doi.org/10.1038/srep05624]

[5] P. S. Joicy, R. Saravanan, D. Prabhu, N. Ponpandian, and
P. Thangadurai, RSC Adv., 4, 44592 (2014).

[DOI: http://dx.doi.org/10.1039/C4RA08757G]

[6] R. M. Krsmanovic, D. J. Jovanovi¢, Z. Antic, B. Bartova,
D. Milivojevica, M. D. Dramicanina, and M. G. Brik,
Jornal of Luminescence, 146, 133 (2014).

[DOL: http://dx.doi.org/10.1016/j.jlumin.2013.09.032]

[7] L. S. Devi, K. Nomita Devi, B. I. Sharma, and H. N.
Sarma, IOSR Journal of applied Physics, 6, 6 (2014).

[8] R. W. Xuan, J. P. Xu, X. S. Zhang, P. Li, C. Y. Luo, Y. Y.
Wu, and L. Lij of Physics, 98,
N0.041907-1 (2011). [DOL: http://dx.doi.org/10.1063/1.3544570]

[9] Y. Gao, Q. Zhang, Q. Gao, Y. Tian, W. Zhou, L. Zheng,
and S. Zhanga, Mater. Chem. Phys., 115, 724 (2009).

[DOL: https://doi.org/10.1016/j.matchemphys.2009.02.020]

[10] G. Murugadoss, B. Rajamannan, and V. Ramasamy,
Journal of Luminescence, 130, 2032 (2010). [DOI:
http://dx.doi.org/10.1016/j.jlumin.2010.05.022]

[11] R. Sarkar, C. S. Tiwary, P. Kumbhakar, S. Basu, and
A. K. Mitra, Physica E, 40, 3115 (2008). [DOLI
http://dx.doi.org/10.1016/j.physe.2008.04.013]

[12] D. Q. Dong, L. Li, X. S. Zhang, Xu Han, and H. P.
An, Chin. Phys. Lett., 24, 2661 (2007).

[13] J. Y. Park, S. J. Park, J. H. Lee, C. H. Hwang, and K.
J. Hwang, Article in Materials Letters, 121, 97 (2014).
[DOI: http://dx.doi.org/10.1016/j.matlet.2014.01.012]

“Quantum Dot(QD) recent trend", TP,

1048

American  Institute



