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B OE HAARAMEEEAN. EABEPHET CTe XK G GEINA cF . ERHE(PAA R KK
BHBAT CdTe ARRBHRER UE 8 WER PAAMAETEIREREERNR T S 8K Cd'
TEEEANER BT 5AKGEEREEOHEHELEDN, 8 RABRELRR CdTe K RBH“HR”.PAA
BLEABHBRES CAT- SRR AEBNEMCHEIAEN, TLEFRKSEE FH CiTe K RERKYEE
HLORENRES Cf HHEFASENARENES EREIETAKRRTLHNERYE FIIRE
R REER BB EREFREERS  TURBMARRTHRSERE.

XA CdTe, WK S, B

EER, MEREKLFOER, BXAHH &
TZHETE, AMIESTTLH &L R 9N
KGN R Ak RN ENERESHER
HEHBTEMAFKE. AR, A
EEA G RS TR THEY B TFRFRTH
REGITEFE, AR OB R T = S MR et B C &
HEBEARERERE AR AL
HERFENKEWBEBRIBEMH, AU A S
BB IR, R BR M 45 R R GO ORI 6
MR EEEEHY B ABRBSENNE RN
K A AR R TG B RERRL
LEg =

KA ERIEMAKRERFERFE . TH
N BHBEFSES ZR T ENERY &
DARTA TAE s, BRATFI A CdTe Sk REEHNRE
BREHHT T —RIWE A RAE " R
BRAZREAR, B a M HERN LT
MHRR_BRAR W EAE(PDAC) i CdTe A
Kb & T CdTe 99K 5 PDAC B AR TH
e g ohoR ol i R R B R IR A ALK CdTe FUK
REBABIHT BESRAYREHITAKE
SEAT CdTe HHBERAYUMWESTY AR
CATe K BEEHWREETREBA N LHAKIIGEL
RUTH S A TRAEESBERNHES

NERE MM KHEESRBHKSRWEEAE
SR ES AXPHAXEREERE,E
BB HMEER RUMAEEMR, BRITHET
CdTe Pk R B E MK, HidEH Cd* .PAA BN
ABRFHEREXRHR T, AEEKHETHEE
CdTe 44K R BB FRAE 2514 .
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Sl o K B R A2, (] B Bt 1D AR 4K N K SR BORE AR R
K NTIBBEEBENGEELAM CdTe 440K
412 B TEM B34 CdTe ¥ ¥ 7 2 o BE 50 I B9 55
B E L RTEREH LT,

1.3.2 C&"" 'R PAA & B R B 21k & W MR
Ll A PIRERE N 2.6 x107°,5.2x107°,
1.95x 1074.2.6 x 107*,5.2 x 107*.6.5 x 107,
1.17x 10°*.1.3 x 10> mol/L B CdCl, ¥ W, B
TH 10 mL CACL BH(ZAEMAEE FXK)M
A 10 mL CdTe W+ . FEH] K 4 0.1 mol/L
B PAA(M, = 4.5x 10°) K% %, F§ NaOH % A
pHZE 9.0.## T , % 3 mL PAA B HMA 100 mL
CdTe BB .
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3 FETEEE T M CdTe Gk BT T RIE,
TEM # B CdTe 40k &0 B4 Bk 25 H MR TE =L
B LG H B L4 BB G ADKR R TRLR 2 3
% 2.8 om.3.3 om.3.6 nm.4.0 nm, BLAE 7 A4
H15%" MR X WENHRERE THHE
BIH CdTe S KB EE I HINFH R

T CdTe RAK RBER B IMARREEH
CE” BB BHERSATRRRE CIKE
ﬁkﬂtiﬁ?ﬁ*%itﬁﬂﬁﬂﬁﬂﬁﬂﬁﬁﬁﬁﬁ.
cd e ER/M, RE L E WML B, {H HPLC
(B DIBRERE CdTe FIK KB REE, HES
BEEEEESTERF MRS . CdTe HK &L
FRBEHLAFEMN, K2 TFRBAR. X CdTe
ok & DAL B R AR, 2 F R E/D, IR
mE e e R EER, TR R
B 142 | B B HPLC B CdTe 20K R
HFREHFAERER B 1(a) ~ ()2 R FH CdTe
BRMUEMA 2.6x107°.,5.2x107°,1.95x107*
mol/L B Cd** A ¥ ¥k 9 HPLC R 4L A8 O . 37 il 38
1 CdTe Bk db A& LAPRLTE A7 , DR i [
#BE . BE 1(b) ~ (A)FUBHBEE cd' KER
W, CdTe K SR ML A M BERE KA.
BA2a)NTRAESHNEMASH.2.6x107°.5.2
x107*.6.5 x 107*,1.17 x 107*,1.3 x 10”* mol/L
() Cd>* B Y T B 4 SR M, B 2(b) B RO
fr R W 4% Yo iR BERE Cd° ¥ AR . T A
BAMA Cd BE, SR D 543 om HE T
(BUF AR SMR d g ) L B A, (ER R EmE

B, AR .
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Fig. 1 HPLC of CdTe nanocrysials freshly prepared (a) ,and
adding different concentration of Cd®* (b} ~ (d)

From top to bottom, the adding concentration of Cd'* is 0,
2.6%x1075,5.2%x107%,1.95 x 10™* mol/L, respectively.

Absorbance

1 T
400 500 600 700

Wavelength (nm)
585 200
—o—Peak position

580~ —®—PL peak intensity H180 _
- . s
E 575 L 160 f_;:
- B £
g di40 5
(=8 =
2 565+ %
g ~120 g
& 560 . i

S I —100 &
555 o
5500 -180

1 3 L 1 1
0 02 052 065 117 1.30
Cd** concentration (x 10 mol/L)

Fig. 2 (a) UV-Vis absorption spectra of CdTe nanocrystals

treated by adding different concentration of Cd®*

Frot bottom o top. the adding concentration of Cd** is 0,2.6 x

10°4,5.2x 1074,6.5x 1074,1.17 x 1077, 1.3 % 107% mol/L,

respectively. (b) The photoluminescence (PL) peak intensity and
jon of CdTe yetals versus concentration of Cd”* . The

excilation wavelength is fixed at 400 am.
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BHASRANEGT. . CATe AR BEEBRE S o
MHEEREIEAR S RMEEERY . .cd ™
E5EHMRRBAETEE, YXFEIMRRRET
TRIA IR, CdTe SBBE LA C& AR ERAER
£ REAPHORIE ELA PSR, AT E
AR A BRI, 5 IR A3 R A
Faoe EMER-BEMEERASIETERERER
AL, SR FE kG aB  EIBE AR TR
X R OB R b ok A & R T A s e,
MoxmEERRERESMNERENEILER
B EEERTEFHRENEWE LR, —i
BEF (41 Na' K*)AREME CdTe KRS EBE ;W =
HEF( AP ) HFEREWIERT, SRBRIRE
AAR,AUEERNER Cdle AXRARE,H
WHBBPRTUM CdTe 91k R EBE #1505
H CdTe kAT MAFEBW AR E Fo 32k
N EABFR(TEEMASEKENEZETF
K. ELEBREMBEE, AL IR
BREA-% NERORANLEEN  FEE
KEEN ' #— S L T ERFEREN
.

Table 1 PL peak position of CdTe nanocrystals when treat with different

cation

Concentration [cd* ] [cd* ] [AP*]
(mol/L} 5x10°*  1x10"* sx107*
Photoluminescence

548 558 570 571
peak position (am) .

2.2 MAPAARIEM ,
PAAGTFHAAREBHRE HF PAARER
HATREFENEW . E 3 B CdTe 4K K H
BiA PAA JSI TEM B A, BRPHATR+H
100 nm EA W EER , AR (E3b)AIFH
BEE S ER N ILD S0k /NEOBL SR, /M B0k
588 CdTe AR R T B AT PAA B
MAR, BEARMRTHEZEL. RERB,
PAA ﬂn)\&ﬂ:‘ﬂaﬂ%ﬂﬂﬁi%%ﬁﬁk;ﬁu)\z
mf, BEER T/ BT CdTe WA R F@MY CL&
ERBEFEMEIEM, —N CdTe 41K R 5 PAA
B EILNTREAATERAREAREH; KB
CdTe ik 4 5 PAA EJHBAIE IR T TEM K b
(E 3) R B E A& . PAA IR A B BT, CdTe A5 4T 5
Z.PAASE LM CdTe ML, ERW B ERR TH
K.BEZ PAAMABEZHBERHREER .
XA, EEBE-RIORESF, TLHES

¥ PAA R SCH .

b 50 nm

Fig. 3 TEM images of CdTe nanccrystals in the presence of
PAA (a),and the amplified images (b)

The concentration of carboxyl groups from PAA in the solution
is 3x 107% mol/L. ‘
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Fig. 4  Normalized UV-Vis ahsorption and fluorescence
spectra of aquecus CdTe nanocrystals before {solid), and after

(dash) the addition of PAA
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B2 cd MBEREAEHERBERAE. BT

7E PAA 2K CdTe 7B LAY R P, CdTe MBI BE

PAAKESERE, RN ER-BREALERE
A, B it B AR AR - ﬁ?&*ﬁﬁf’ﬁﬁﬂ%lﬁﬁ%ﬂ’ﬁ&ﬁ@m
AEALHA

7E CdTe 41K S P MA PAA ﬁjm/\ cd Bt
A, L9 PAA X CdTe BB|BIF MR E
B . BT PAA LBERURRESFE.ES
CdTe WA E/EH X BT AR M EL/EA, PAA
HEIHAKBREE cdTe ERBENMEM . A5
PAA WP R ER B AR, SmAHRE
9 Cd* B (S H N PAA # CdTe PFHEAH L), Cd™”
BES CdTe RENMEEPHE .
2.3 BESE®W

FiHl i CdTe %*ﬂ%ﬂ&ﬁﬁﬂﬁﬁ#‘lu
BEREE. N HPLC E LR BIHH B R XR

SUBSLIERFFE(E 5a) , MERBRHERLUE

£ A FEE(E 5b) . B 6(a) i (b) BAHR K TEM
BE . AESsME 6 AR UERERLENKRLFE
EFRURKNZSAFHE,HPLC RE 5 TEM
HEMER, BikACH HPLC fE AV RIEM EE
FE.
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Fig. 5 HPLC of CdTe nanccrystals freshly prepared (a),
stored for half a year (b}, and stored sample after 15 min
ultrasonic treatment {c)
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‘Fig.'ﬁ Transmission electron microséopy ( TEM) imsges of
freshly prepared CdTe nanocrysials {a) ;and CdTe nanocrystals

stored for_half&year (b)
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Fig. 7  Normslized UV-Vis absorption spectra (a), and
fluorescence spectra {b) of agueons CdTe nanocrystals before
{dash),and sfter (solid) ultrasonic treatment
Inset: Amplified fluorescence spectra of CdTe solution before
{dash) and after {solid) ultrasonic treatment
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B HETAKEAHENEARETERPEALR
Mol UERRERR, ENAEEDNT HRE
A, BRI THREAL . EREEFTERRKMH
. RERMAEAANEENE, KB E
CdTe WK RBEHREHFBTIH G TREKS
CdTe R EEMBEAF, FENQER L X DERA
], 875 Al LA — e R BB R RERSEET,
THRALER EFIEEBENIREERL
BEHNIR(REAMCHMBHTR). B BN
FHBREE MR ETNORE S FREFEOOL
AT HEEEREMME LR TH
BEERARE, RAREMNEANRBEDT H#
BRMEA BHBFEREERFITEHRER
AMEAGRE. LRLERBFABRBETHHEH

MERENE-BRERERENTASHER, R
REANMNMAXRBERPEESN G S5RED
FiHt—HBH T CdTe AKX BEFmMHL RS, B
RITADX MBS CdTe KRB EBEPHF
S W ok LAY

G, AXFEET CdTe AKX SEEKEHR
FHEEREENE WA C& B PAAT AR
CdTe MK MTE IR, B Cd*" KB PAA
MABRTRAERERNR YT . # - FERTHE
X CdTe K B HFER MR M, 5 B o BB ] B
B e WHEEMAGIR CATe IR RBRERE.
B EE RN K P E CdTe KR W B RBE
HWEBEENE X, Rt dA#H— L ERKEN
KRB EHRETSE.
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THE FIRST STEP OF PREPARING SUPPERLATTICE WITH AQUEOUS CdTe

NANOCRYSTALS
——THE CONTROLLED AGGREGATION OF NANOCRYSTALS

WANG Chunlei', YANG Bai', LI Dongmei®, LI Minjie' , HAN Kun', ZHANG Junhu'
(' Key Lab for Supramslecular Structure & Materials , Jilin University , Changehun  130012)
(2 State Key Lab of Super Hard Materials, Jilin University, Changchun 130012}

Abstract Water-soluble CdTe nanocrystals were prepared in the presence of 3-mercaptopropionic acid {MPA) . By
adding additional Cd** or poly (acrylic-acid) { PAA) to the solution, aggregates of CdTe nanocrystals were
obtained, and their size varied with the amount of Cd® or PAA. Cd®” or PAA have an important effect on the
aggregation process of CdTe . Additional Cd®' can accelerate the formates of aggregates by linking with carboxyl on
different CdTe particles, while PAA also acts as a linker between CdTe particles. When the freshly prepared
nanocrystal solutions were stored for a long time, the interaction between the carboxyl and Cd”" on different particles
would lead to the formation of CdTe aggregation. The aggregation process was also a process of surface passivation
which Jed to the dramatical increase of photoluminecence intensity. These results showed that the size of the
aggregates could be controlled by adjusting various conditions of aggregation.

Key words CdTe, Nanocrystal, Aggregation



