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Facile Synthesis of CdSe Nanomaterials with
Tunable Morphologies and Structures
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Abstract By simply changing the reactant compositions, CdSe nanomaterials with tunable morphologies
and structures were synthesized through a solvothermal route using ethylenediamine as solvent. It was found
that the amount and gaining rate of Se*~ ions determined the morphology and structure of the final product.
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NITERIR CdSe gk IIHI#%: ¥4 3.08 g (0.01
mol) Cd(NOj)#4H,0 IIAZ &K 250 mL, #47 50 mL
enfrIBEAr, WL BEFE 5 min, 153, B
A 100 mbL 7555 DU G S0 N AT IANER AR S N 28, InA
0.7896 g (0.01 mol) Se ¥3 1 20 mL [#) NoHzeH,0, 140 C
RN 10 h. K ETS A ATE RE, IR TOK Sl
I B /KPER JF1E 60 C R T4 5h.

N7 CdSe gK Rl £ EdR N TR CdSe
YK SRR TV OV ARAE TE A AR ], AR Se
N &48 4 1.5792 g (0.02 mol).
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SERJFRIEAE Rigaku D/max-rA (Cu Ka, 1=0.1542
nm)Z! XRD X S e RATHAY(XRD) EREAT, TESRIE
7t Hitachi H-600-2 (il Hi /& 100 kV) A& B HL 7 B s
(TEM)_L3EAT.
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FEMI NN T iR CASe(LTRERT 45 1), Wik Eh a=
0.4299 nm, c=0.701 nm (JSPDS 8-461); H1[&l 1(b) A4,
2 Cd:Se BEREH 102 I, RIS K 07 R
CdSe(IN FEl™ 45 1), ks % a=0.6077 nm (JSPDS
19-191). & 1(a)Fi(b) 3 A A TLE W AT S A HH B,
Wi AE AR R P AN o 4 S S A I b, e BAAS:
FIAIH] SR CdSe r=4).
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Jr. B 2@ 7T BLE H, Cd : Se IR EE A 10 1INH3 1)
INTIHH CdSe FeH H—4ERIAKFR R IR, BRI 2
100 nm, B4 K 15~20 nm. MK 2(b)rl LLA H, Cd :
Se /RGN 10 2 WA RIS 7 A CdSe =4t AT I
LKA M E F Al K ok 4 1%, K422 4 100 nm.,
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P9 Qian Al Li AP DL en Sy BRI 4% IS
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en X fge 287 W) 1 TS0 I i A i 14 75 AH =4 (R T 1k
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CdSe+0.5en ¥ R ATIKAA; WETH S G en 40T
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Figurel XRD patterns of the as-prepared (a) wurtrite CdSe and
(b) zinc blend CdSe nanocrystals
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Figure 2 TEM images of hexagona CdSe nanorods (a) and
cubic CdSe nanoparticles (b)

TR, ROTR AT OK R BE BD R AR R, 43 2 i 2Rk CdSe
P AEARR T, RN ILL Cd L Se BEIREE R
10 1AL 2/ AN RS B SN, BRG A0 R

M Cd:Se M1l ViHE 80 CH(ILE RN %
PEARAR), 138 — KA PHE. XRD SRR X FhK (i BE
K& CdSe 724, A EATA—Rf s Wi, A Li 2520
i 1) CdSe-0.5en AH[F] (¥ 3a8). TEM 45 KL 1, 5
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DUEAE 120 C F/KHG AL 5 h, JRAT £33 75 7 A 4R
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Figure 3 XRD patterns of (a) CdSe+0.5en obtained at 80 C
and (b) wurtzite CdSe products obtained after hydrothermal
treatment of the precursor at 120 C for 10 h
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Figure 4 TEM images of (a) CdSe+0.5en nanosheets and (b)
hexagonal CdSe products obtained after hydrothermal treatment
of CdSe+0.5en.
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Figure 5 XRD patterns of (&) mixture of cubic CdSe and

CdSe+0.5en obtained at 120 ‘C with Cd : Seratio 1 : 2 and (b)

mixture of cubic CdSe nanoparticles and hexagonal CdSe nano-
rods obtained after hydrothermal treatment of mixture (a)
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Figure 6 (a) TEM images of mixture of cubic CdSe and
CdSe+0.5en obtained at 120 C with Cd . Seratio of 1 : 2 and
(b) mixture of cubic CdSe nanoparticles and hexagonal CdSe
nanorods obtained after hydrothermal treatment of mixture (a).
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Figure 7 Relationship among temperature, Cd . Se ratio, and
crystal type of final product
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