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Abstract: Recently, various type of nanomaterials such as nanorod, nanowire, nanotube and their

core/shell nanostructures have attracted much attention in photocatalyst due to their unique properties.
Among them, Type-II core/shell heterostructures have extensively studied because it has exhibited
improved electrical and optical properties against their single-component nanostructure. Such  structures
are expected to offer high absorption efficiency and fast charge transport due to their stepwised energetic
combination and large internal surface area. Thus, it has been considered as potential candidates for high
efficient photocatalytic activity. In this work, we introduce a novel chemical conversion process Lo
synthesize Type-11 ZnO/ZnSe core/shell heterostructures. A plausible conversion mechanism to ZnO/ZnSe
core/shell heterostructres was proposed based on SEM, XRD, TEM and XPS analysis. The ZnO/ZnSe
heterostructures exhibited excellent photocatalytic activity toward the decomposition of RhB dye compared
to the ZnO nanorod arrays due to enhanced light absorption and the type-1I cascade band structure.
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FE-SEM
Zn0/7nSe core/shell heterostructures for different chemical

Fig. 1. images of 7Zn0O nanorod arrays and

conversion reaction time of (a) 0 h, (h) 12 h, respectively.
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Fig. 2. X ray diffraction results of 7ZnO nanorod arrays
and /nQ)/ZnSe core/shell heterostructures.

.'.'.b.’! o= sebwgl 2 $o] XRD A3} ZnO e
2o A ul g ZE (002) d=27F HFEE Ao, o
_v:.-'.*-t] cZ (0oonwel wiErde Ze U
wurtzite 7722 ZnO(JCPDS No. 36-1451)7} <+4
How AAHYSS o = gk A :ol/4l olF

Fzo| A= S Al ZnO (JCPDS No. 36 1451)¢}

alw4 A ZnSe (JCPDS No. 37-1463)°] *+ ¥]=1%

83 B

gag 4 olrh ol fiel ZnO(002) I|=e] i
% 391e 4 gzl oli= ZnSed) BACl UHkEE

o FWoANE Fi o|F Yol we

} el A
o] c},

Zn0O/ZnSe #ol/4 o] F -z WF = shis
MAYES 29 3o Ll-t:-i-tll?l:}. slah gl 8o
g Ao ukg wWAUES St R ojeud pPoR
3 A 4= ook [14] dwbH o Zn0° &3k
W2 (K 68%10 7% ZnSeo] 36107 mrh Ax
ac)h o)i= & ZnO7F e/l oF FXE
olat A HARA Mol AEE F 5 AEFE

o) | g},

Vol. 27, No. 3. pp. 178-183, March 2014 W.-H. Lee et al.

In NaHSe(Se*! conversion solution

S
e in*
St St
S ™ 1{" |
: in* % ’\l
gl - V
! Iat 200 Znld
: Zn0/ZnSe core/shell
Zn0 nanorod
heterostructure
Fig. 3. Schematic illustrations for chemical conversion
process  from  Zn() nanorods to  Zn0/ZnSe core/shell

heterostructures with a conversion solution of NallSe.
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Fig. 4. TEM, HR TEMl(inset) and compositional line
profiles of Zn0O  nanorod(a-h), Zn0/ZnSe core/shell
heterostructurele-d), respectively.
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Fig. 5. The XPS scanning spectrum for 7n0)/ZnSe

core/shell heterostucture and detailed scan for (a) Zn 2p

and (b) Se 3d, respectively.
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Fig. 7. Schematic illustration of the photoexited charge
separation/transfer mechanism in the Zn(0/ZnSe core/shell

heterostructures.
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