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Colloidal synthesis of IR-luminescent HgTe quantum dots

Hyunwoo Song, Kyoungah Cho, Hyunsuk Kim, Sangsig Kim
Electrical Engineering, Korea University

abstract

HgTe quantum dots were synthesized in aqueous solution at room temperature by colloidal method.
The synthesized materials were identified to be zincblende cubic structured HgTe quantum dots by
X-ray diffraction and transmission electron microscopy image revealed that these quantum dots are
agglomerate of a individual particle. The colloidally prepared HgTe quantum dots have the sphere-like
shape with a diameter of approximately 4 nm. The optical properties of the HgTe quantum dots were
investigated with photoluminescence(PL). The PL appears in the near-infrared region, which represent
a dramatic shift from bulk HgTe behavior. The analytic results revealed that HgTe quantum dots
have the broad size distribution, as PL emission spectrum covers the spectral region from 900 to 1400
nm. In this study, the factors affecting PL of HgTe quantum dots and particle size distributiont are

described.
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gzol=E PHYULE HeTe FAAE T4,
A9 HgTe GAAe 2|9} e 2 1 EYL

4 z7¢ photoluminescence(PL)E %3 3334
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Age] AT A FEL, HgTe FAHY 98
7} Bl EZ 24 Hg(ClO4); = 3H,0(Aldrich, 98%)
9} Al Tes(Cerac, 99.5%)% AH835x, §4E &
A4 etFAZA 1-Thioglycerol(Aldrich, 959)
# Ethylenediamine(Aldrich, 99.5%), £uZ+ =
& AHE3FA T

Z¢4 125mLe] Hg(ClOy): 0.94g(2.35mmol)
1-Thioglycerol 0.5mL(5.77mmol)& A7} & oo
IM NaOHE #H7}ste] &9 pH(=1163)& =H
stk o £9& Ay Xt S E2A
Y3 A4 7k2 EY71A 08 FS HEFS
%, AlLTes 0.08g3 0.5M H:SO4 10mLE %FE-AA
BAG HTe 7428 A4 7t2sh &4 &4 %
FAZAD ojd, ZelxaAuleA wgo] F dojut
EE f98 AR, IFE WolFHAM 4¥
< PPt g F Ao W 4% =
2 ol#iH ol E o] 83ty o 0mL AEE F
A 711, AAAZHN 2-Propanold &Eo] EAE
g7x] Hed F, £4E F 3AL AR AHAFR
t}. 1-Thioglycerol® Ethylenediamineo} 4
HgTe 4A4& 4428 E T3 F¢Hz A4
o}

1-Thioglycerol® Ethylenediamine A7} &
EFF ooz AHFs: AL WA €%
FAe YA gHdAMe AdE Edo2X 4A
g AHNTE 4 dt AT 293,
1-Thioglycerol& t@AZ a3 Hg™'sh Te* o)
SHATA =wE 4721008 1: 023 1:
0692 #3tA WA HgTe ¥AHE 43U

48 BAY 24 ¥ ATE 42 Hyo
X434 E47|(RIGAKU, D/MAX-TA)s 343
2807 (JEOL, JEM 3000F)& AH&staix, #38
A BAL 98t Ar-ion #HolA (o718 5145
nm)E ©]43% PL(photoluminescence)S 3%

o},
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GAAZN F74A #7183 1-Thioglycerol®
Ethylenediamined %3t §A% HgTe ¥AA
S 942 E F9 AN E g 49y g2
doich FAHE EFE 7957 9std XA A
E471(XRD)E °) &8, 1 ¥4 AFJE 19
1o Jehddet 28 i@e AYEA=
1-Thioglycerol S AM83te] ¥ HgTe IxHA
o] XRD #Hd¥eold, ¥ Ilbe FPEA=
Ethylenediamine$ Al-&3t4 43 HgTe ¥4
9] XRD #{&le|th,

{a) Thioglycerol-capped HgTe QDs
(b) Ethylenediamine-capped HgTe QDs
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I3 1. I-thioglycerol(a)® ethylenediamine(b)®]
7AW d HgTe ¥AHY X4 3d A4,

Fig. 1. The XRD patterns of HgTe quantum
dots capped by 1-thioglycerol(a) and
ethylenediamine(b).
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g, GAA Y FE7T FAA A nXNE 4TS
kol 71918, XRDst PLS T3 EAHE ZAx,
ou B¢ F=u((Hg™] : [HAA] = 1: 247
EATS AT F AT

1-Thioglycerol® ¢+A A2 &, Hg”< Te¥ 9
AT A FEH Wzld uwgl FAHY HgTe &
AMEY F3H B FHEr) Yy, 4
(300 K)ellA PL ~¥EHE FAsly 1 ARE
a9 20 JehlUT o, FHE A4FLS ¥AH
S 3T A8 g ARG ALYt

[Hg™} : [Te’]

{a) 1:0.08

{b) 1:0.23
(@ {c) 1:0.69

PL intensity (arb. units)
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a8 2. AFA Y Fxule] el ¥4 ¥ HgTe &
A9 42(300 K) PL 2 EH,
(a) [Te"1/[Hg"1 = 0.08,
(b) [Te*)/[Hg*] = 0.23,
(c) [Te*V/Hg™] = 069

Fig. 2. The room temperature PL spectrum of
HgTe quantum dots at different
concent. of precursors.
(a) [Te*VI[Hg™] = 0.08,
(b) [Te*V/[Hg”] = 0.23,
(c) [Te*)/[Hg*] = 0.69

ay 20A4 2YE, AZEA =N #4d"
HgTe %At o] % 900%E 1400nm7HA 2 A4
Aggel A4 3L A + AU 1Y
2(2)9] 7%, 1082nmelM PL ¥ a9 HYA7 &
Az, olwe] FWHME 140nmydch 2¥ 2(a),
(b), ()& vlEZHEA, Te¥ 9 ¥=7F 008Y
PLS A717F 7} 23 WX Fo] 714 F& Wy,

Te o) ¥ =7 AR4E PL A717F Folg3 x|
o] ¥t YA £X3A HUA A Hox =
FRFZog oFEgE ¢ F Ak EF, YA
o]z ozrRE <zl HFAVIE AR A,
Y FAHY AN Z7d 37(ZY 20a),
384(2 ¥ 2(a), 41Tnm(Z¥ 2(a))Hch. oA B
€ XRD 3AdAHoz FHZ HFAY F= AN
Y FAHE A2 437 Y8ME, 2 A
ZIRXE 2 Hyo] g ALY BFEAC] T8
s}, ol WA, REATAY FEYE ¥
el B 54¢ AYAE FAT WFYL ¢
= A2l

13 32 1-Thioglycerolg ¢tAAZ sz, wg
AFA S FEuE [Hg™] : [Te¥] = 1: 02322
3l A HeTe FAF ] tigt TEM Apxelch
PN Bl wiel Zo], £ A FA4E
AL 2~6nm AEY vj$ @A A7]o}7] o
Fol TEMoZ EAs7]dle 2 s o8
ol gitt. AfH o2 FAE /MAY FAH A
o] ¢3¥ HHIE EAs IS HUE F

AT

33 3. HgTe ¥4 9 TEM ARzl
Fig. 3. The TEM image of a HgTe quantum
dots.
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43P E o g HgTe FAH S E2ol= AH
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