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Structure Analysis of Core/Shell-type Fluorescence Nanocrystals

Synthesized in a Microfluidic Reactor
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The optical properties of the isolated semiconductor nanocrystals (NCs) are attractive for light emitting diode
and fluorescence bio-molecules tag. We prepared some NCs which have multilayer structure, like as CdSe/ZnS
and ZnS/CdSe/ZnS, by using a micro-fluidic system. However, the particle size was too small (below 6nm) to
clarify the detail multilayer structure. In this research, the powder diffraction analysis was performed in
BL02B2 for clarify of the multilayer structure.. In all composite samples, the phases of ZnS and CdSe were
confirmed, and it became clear that they were not in “solid solution” at least. Moreover, the lattice expansion
and shrinkage of each layer were estimated from diffraction peak shifts. The lattice deformations would be

occurred on each interface.

I 95, U TIL, B 10nm LT Ok D

TR O T EITHOEM BB B S Rio e RIS T SRR Z < AThi,
~OFAZIZLH ELTRBICIERL TS, a7 - v VIR oA Ic Kk 5F kT
FRLFITEFE OV LIRS DEEER oK OV ThIREINLTWD, ik
B, FRIT LY F R OEF e RS RS B X, CdSe 7/ hiFlzco>\W T~ w7 s



Z =ik O TR TR 2 AT B
TH A X REFE LI~ Ol R = A

1-3)

T o R OERERKICKDI LTS
K TIE, ~A4 2707272 —%HW\T
CdSe/ZnS(= 7 /> = V)& 5 Wit ZnS
/CdSe/ZnS(= 7 /> =)V /¥ =)L) gk B
JRFDOEM RS T, L, ZOR T
FAhEL<, 2T KEBSOUMEEE SPring-8
® BLO2B2 Dy R 1C K 0 Mgt &

1T-7,

HEF ) RT OGHR

1. CdSe/ZnS(= 7T /> = )W)} / ki ¥

CdSe @ K 5 A8 ka0t T 7 R+ D a0k
SR VX ORI R KM 7 IR AT D8,
THRLF—F ¥ v TOFIIRKREVEREYE T
W+ 5 L RO IRmT 5, Feix, <
A7y T7Tya2—yEzLD CdSe & ki T D
nS WE AR BTz, T, ~A w7 X
—{£TCdSe /KL 728G L, £D%, ZnS
WeBAIR & Jiti L 7=, 42 ¥ T & (ODE)IZE

1 RO LS VA UBERN LIRS

NVATFNVT AT 4 (TOP)IZE L %
W LTI, A7 FLT7 I v 2RA L,
CORABEREH LN UDRERE E TN~
A7 a7 I E—ZEDIAKR, —ERRIINEL
L7z, ZTOHEM LT CdSe T/ hif-& v =T
NI F A H NN VTGN TOP IR % iR
AL HE. A7 )7 7 F =10k DiAR,
—ERRIMEA S5 = & <, CdSe/ZnS(=2 7/
vx)F R EAER LT, TEM B XU
SEM IZ X 2 JEHEBLEL 1T » ol A L B AT D
CdSe Hi 134 3nm T, #EZIT 4nm FEE
ThoT,

ZnS/CdSel/ZnS

iy

CdSe/ZnS

Photoluminescence Intensity

400 440 480 520 560

Wavelength (nm)

Figure.l Photoluminescence spectra and STEM and
High-resolution TEM image of Blue-light emitting
ZnS/CdSe/ZnS nanoparticle.
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Figure.2 Powder diffraction patterns of CdSe/ZnS
(core/shell)nanocrystlas.
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Figure.2 Powder diffraction patterns of CdSe/ZnS
(core/shell)nanocrystlas.
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