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Abstract CdTe nanocrystals have attracted great attention due to their unique nature of quantum confinement
effect, size effect, dielectric limited domain effect, macroscopic quantum tunneling effect and surface effect. They
have become a kind of essential material in the field of nonlinear optics, magnetic agent, catalysis, medicine and
functional materials and so on. The extensive applications in biological sciences and information technology are
performed. In this paper, a detailed description about the production and application of CdTe nanocrystals is made.
These five typical methods of preparation including organometallic thermal decomposition method, water phase
method , hydrothermal method , solvothermal method and microwave thermal assist method are summarized in detail.
Their corresponding advantages and weaknesses are figured out. The challenges about preparing CdTe nanocrystals
are also indicated. The preparation of CdTe nanocrystals with controlled morphology and size under mild conditions
is a worthy goal. CdTe nano-materials with unique morphology and excellent performance can be prepared by the
self-assembly techniques. Such nano-materials can be used to meet the development of CdTe semiconductor nano-
device, which is of important scientific significance and becomes the popular area of future research. The

applications of CdTe nanocrystals in optoelectronic devices, biology, core-shell structure, nano-electronic devices
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are reviewed. These applications not only has been achieved in the fields of optoelectronic devices, biology and

other fields, but also will continue to be deepen and extended to develop new fields. Finally, the future research

directions are also proposed.
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CdTe nanocrystals; quantum dot; preparation; application
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A, oS H M AERR E 7, LA NaHTe 4EFiT 3K 440
AFLRR S i G i CdTe 99K S, Hit™
A B K SR AR TT DL BO7E S R A B K R G B TR
B AR LG G 2 H A i, anA% Fe gk
P Si0,/CdTe 4K dhiEk, ] FH Tt 2% m bt Fi A=
WA, B2 I RIIE BE e — P ] PG R R
FHHCH A J7 s . Wang 20 FEIIAETE CdTe &
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R R ER PR RPN 2L [F] 2 A CdTe K df s
AR, HARBE T CdTe 40K S RT o4 28 F& 6
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3 CdTe K BERINF
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BTk, SE BRI L A HL AR R RN AR 2 I
UNAESCHL A F 7 T A K PHBE L o 5 AR ROt
X RIS AT BT RO MR
D55 e AR T, B FH SN 32, A W pE ek
AR E O BEE E BRI E AT R
i AT BRILZ A TR TFrEiE
H41%e L BRI RR AW E SRS T
WAL ZWNH, H CdTe & 75 EHA—EM
B, R, AT H B R rh — B B L 4,
M2, CdTe T BAK TEVF 2 8080H B R AT &
3.1 FESCHLER Ty
3.1.1  KFREH S

H AT, ANJSIE H G & PR A WAL F e IR H
o e 10 7 ) R P B A A N T T A R A
5 RN o B DG TR A S BRI, 30 AR R AT R R
FH 68 T & FAI H A58 2E Al AVl A R —Fh o
B AR KRR M RO —
Z R MTHRYICH . 2002 4, 35 E 5K 68 IR 5056
% Nozik FIRIF]IHT B AR £ K2 Green B4~/
[l 1Y . Bl S i TN O A TOGIER
ity (14 W D' B e e SR AN 2 s I AR R S DAL
HLF1%) 2004 4, 55 [ 37 58 P4 55 35 307 B 47 5
7 5 S8 3 9 Klimov 2581 YR FHSZBE R 1 1
WHHE , 2006 4F Gupta %' 1 CdS/CdTe K FHAE
FLBAS B AR ZRCR 915 B0, B CdTe J2 09 JE BE
2.3um J& £ 0. 7um, 2009 4F Major i l60) 5k 5 4R
CdTe/CdS K BHAEHL I Y25 fi A B A — Pk T T
5T, MATR I p-n 45— M2 1 ik, 5 300 KB

A3 WMCIE B R P I A0 i 7 R RIS . X 4
ERRY BT, A0 ES CdTe 2 /)5 fil
SRS A — A 8 22 (1 BE BS ( 2% CdTe J2 &
), XM, LSS A E S R BT
HER, 1 AT R SE Y s A7 T
AU LI (OBIC) /AN FRCR (EQE) REEAH &
PEE MR R R, X E R A K LA
400—900nm, Jt 573 HF R AEIA B 12. S5pum, ML AP,
Lan 25\ SHE R £ 2 CdTe K FHAE R Mb AE R Lt
1 THF5E, Ruland %5 Z SR @ RUA 7 200 i3 &
HHT CdTe B2 M Ab BEE: AR A2 F5, 2 SR
PLAK AR (NCS ) B AR i 1Y) 43 #8332
FH# IR )2 2 H 405 (LBL) IR R 7T
CdTe FYJCHL , 531 1 IR — D e PR BB
GRS (FRET) (5 40 35 6 6 SO I B [ iy 3% = i
BT, AT — IR TS ER FRET #AR
e BHBE L b 0 GG B e A B, A AR RN
FAE CdTe 40K Al T K BHAE Hth, A AT 2 28 0E B
TEEZL)Z TCA@ CdTe HHE SR AE F A% 18 (11
OB G 5% 25 M AR E AR 25% . Kamat
O N SR FHAE L AT T ST, Brown 25700 X
Pl A -CdTe 4B IRIR G KB E ™ & 1. 2
TTHE,

Alamp F focussing lens
B monochromator G beam steering mirror

C chopper ) H objective on Z stage |
D beam splitter | sample on x-y stage
E photodiode J lock-in amplifier K computer

B 1 AU R (OBIC) /A it FA0% (EQE) 414
J5 7R 7 !

Fig.1 Schematic diagram of the combined optical beam
induced current ( OBIC )/external quantum efficiency

(EQE) system"®’
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Zhang %" ] pH &I [ CdTe &7 55 45 0 i
FAG A AAGIN BT &, WA, TR & 1 mibRis
P18 €00 2R 20 AL s B AN SR AN HO Y 8 Vi B
o Cui 7 CdTe s S/ LA RSO ER
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WA FEE A RIE AR A )2 R
TFF 0 — T 78 o2 50O S 8 o Bt R 4, () B BB A
W — 251 HER AT 0 R R B 253 1 R GE 1 4%
Frfg P e 2 Fos, 723 A (1T0) I 5e i
BRI T R T T B Ak B (PDDA) AR, 4K
J TE BT 1 P B b B2 9 4 9 KR T (GNP)
B2 FOkRAE GNP L[ & B ILEHTR (Ab)) |, &I
FHUR (Ag) , 5 PR TS T B M 0 BT
(QDs-Ab,) &5 &, 15 2 1 UREIE AT HL Ak 27 Fn G B
VAT . A A 2 M L R 0. 1—500ng/ml, 17
FE A PE— BN % 0. 005ng/ml, M AE RS B
A RAFAORE B, REUE S RRE i, R LTk
FHTFSEPRFE S BRI, H 5 ELISA ¥ K I 45 S —
., Winiarz 27 ] CdTe & T AR B CES
T A BRI e 7 s [ 345 i N AT A
PR RIRGUK IR RO R R G A B —
KEZEMMEL, RECITEREWE G EURA T
st AFRARAFAE—SE A2 | ANATT S RIS I A i) [0 3
FEMS A S 2 BRI T A RN T il
CdTe BRALSMY CdSe, Hom 7 i [8] AT H 1. 05s 5k
F 171ms, Ma %7 BB K Z 2B CdTe
W RUR BRI AR, DR )ZRZ)E A4
B DUBUENT A B B ff () CdTe 1 A5 A1 PDDA &
G XK Z 2R Pt CdTe T 8
EFAK ERAKET, BT ANIOERIERE
R Tk B #E 5—500ppb 3 [l A 38 i 2 21k T B, %t
FH I AR A 1ppb., [RIAS FHEEXT CdTe & F /5%
JE IR ML B AR B PR AN 5, 12y ik T i, PR
HEA RAF e M R R, o] FH 338 R
B, Zhang 4570 38 A% Tl M 38 o A -5 I 1k
CdTe FI—Fais 43 F EDIC 0 R G W & A il 25 1l — Ff
AL IEM B HRVEAN I 2 i B

B SN FE BAC 2 g A0 R v B S AR A
CE4f ANF CdTe & F £ T 51 A X — 4
BT Gao ZE Y FIH CdTe BT H S S -Gk
HAESITHEORG], XAE G TFRiEER,
FESR AT 25 H B0 155 A ) 119 25 80, BE IS ¥ 2 b ik
RS SU R AR, BFSE CdTe 2 1 f50F0 Hofl 9y 5
(AW F U] B Wy F YRS ) 1298 L PR fig
BB AT RIE , WORE T
BT, BRILLASN 78 pH DI E A= 5 8as Al ok
IR E MR A VFZ S

# R 524 4%
PDDA GNP
A =

ITO .

fli” iy
/" \\

electrochemistry optical assay

2 CdTe ft 1 8 M5 B AL A S I 19 70 A

J“?‘Wﬂ

Fig.2 Analytical procedure of fluorescent and electrochem-

ical immunoassay based on CdTe QDs label !

3.1.3  HAEE T SAEGORE T2 i n

B A SEAR SR LS H BT (50 T, R MR, L
K K RBEYIIR) B &I A T 4516 1 —Fh 5
AR PR AR 3 OIS P PR AR, T Ge/
Si,InAs/GaAs 5, 743 F W AME (MBE) 84 J& A Pl
2 SAHVERL(MOCVD ) I 4R B Bt S — 4 - i A=
K, B SRR B3N = A AR LR BT I RS
BHAME R FEAS g = 2 B R AE K IR IR R Gife &,
SHE R T 50 HIG A 4S i BF 0 BULEE A 9ok
e E BB FR N 1 A 5 AR 1) s A 1 OF R
QUK TR T &4 TH AR, il
M AR SRR T AR T O S T —
ERTERE X A R S ol T —E it
Wang 27 Xt Ag/CdTe [ 4135 40K 2 4 #RHG L
EVETHEAT THF9E. Ag/CdTe QKA HRHEM IF
L) CdTe fit s Al B HL PR ER 4 oK A -3 1o 5
YRR A 426 G AR T B2 I 3 CdTe it F 45
FIER G KLT43 551 FH s BH 5 1 R B8 74 KR 7 11
B A AT

SEILRI ARG KA T A T SR A R —
MEHE A M EAE RN HEXNSE, Ay
CdTe HKE A MET T &AL K BH g it
TR IRERFEAT I £ %5 . Romdevie 5 XF [ 41256 1Y)
CdTe/ZnTe & S AT L AN G2 TIGE . Yang
N i CdTe & F o5 F 41 2% i T 41 Ak
Hg,  Cd TeZKEER, AT AN G 240 2K £k )i
1l s H2H A, 15 3 700—1 200nm Y 3 4K 3 R
Hg, . Cd, Te #KZE M7E 785nm O T MR 5 R R 1
PR SN ARG RS A . AN TR T 590kE 2 [8]
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3 AHPIEFLAY CdTe 24K it R 1o B e 26 i ol 4 743 51
PR B0 LI Ag A RORE 2 TR AH B T A B /s T R
Fig.3 Schematic diagram of the principle of the interaction
between the positively charged CdTe nanocrystals and
negatively charged Ag nanoparticles obtained by modification

of the surface with thiol compounds®’”’

B4 AR MR ) 4 CdTe@ Cd-TGA &
EYREETE HOG(Z) AT (£ ok (ORI =
365nm) T AR J1 10

Fig.4 Typical photographs of the wet (upper) and dry
(below) 3D CdTe@ Cd-TGA complex hybrid nanostructures
under day light (left) and under UV lamp excitation (N =

365 nm) (right) %
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(APES) fifi 7 35 J ik bt b, SR J5 4% CdTe, 52 R B
(CS) . Z T Hdi BTG i3 ( AchE) 28 %5 iy [ o 3 A 0% A
PIRRT 22868, AR R mE 5 s,

1% APES

CdTe '-r-_*:’q; o=
uartz
4 0.5 units mi™' ﬁ
ACHE 1
sensing assembly _01gL7'CS

e

B5 HUZEHRERE

Fig.5 Schematic diagram of self-assembly multilayers

BRI Z A0 45T T 12 B R A HAl
WAL RARIC , B 1 BThR 0 B 4 AR PN 7 A 0 A
M4
3.2.2  Z4i5E AR (DNA)

Li %5 "l It AR Sio, R fh A (SCCBs) |22
H A AR T A NE R T — A T
EE SR D CIG TR W A, )22 A 3t F2 an
K6 fim,

DK SCCBs ¥R NG HEERFREE (PAH) , RO
CIRTERR AN (PSS) 2R P M g 5 12 £ 1 I AR T 32
WL WA R KNS [R] 2 K 1 & 7 5 CdTe BI9E

[132]

6 EINALE TS S0, B MIRERIY)ZE A 413
TR B AN R RSE F0AS [+ J2 R 1 R R )
Si0, WA f Bk I 153 T AR Y BT AR

Fig.6 Schematic illustration of the LbL process forming the
QD-coated SCCBs.
different-layers of QDs onto SCCBs, different unit codes can

be obtained !

By deposition of different-sized and
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SO PE ME M T ERAE RS R R A5 %4
A BA BedE A KRGS H B B, B IRZ AW
[P R (RFRATTHLS  TEARARPREE  fE 20
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Fig.7 Confocal emission (a) and bright field (b) images
of Hela cells incubated with mercaptoundecanoic acid
capped CdTe/CdS/ZnS quantum dots (red). The particles
are observed to accumulate mainly around nuclei ( stained

with DRAQ 5, blue) ['*!]
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REME 9K S AR 2R, T L F N 1gG A S 28 1
FE U RIE IR AR, R RS I A8 K W
MEF 2 Janczewski 25 F CdTe & 5
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Fig.8 Schematic drawing of the preparation of Si/QD/Ab2

JSJEHN'V‘SE%E Si0z

NH qr"sr.
o

APTSEDC/” % _NHSEDC
aps . i —anti-LMP-1

labels. TEM images of silica nanospheres synthesized using
the improved “seed-growth” route (A and D) before and
(B) after coating with CdTe QDs. (C) shows the color
change of QDs coated silica nanosphere before (a) and after

(b) coupled with Ab1"]
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