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Enhancement of photoluminescence of ZnO rod structure by catechol chelation
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Abstract: The effect of catechol as chelating agent is used to study the structures and photoluminescence
of ZnO one dimensional rod like materials by hydrothermal methods. We find that the morphologies and
length to diameter ratio are depended on the concentration of catechol. The XRD test show that the crys-
tallization degree of ZnO one dimensional rod like materials increases remarkably with the addition of
catechol. By increasing the amount of catechol, the ZnO crystal exhibits preferential growth along (100)
direction. When the amount of catechol reaches 1 g/L., the crystalline degree of ZnO crystal shows the
highest degree of crystallization. In addition, the photoluminescence test shows that ZnO one dimension-
al rod like materials exhibits strong photoluminescence enhancement around UV-vis spectroscopy. In
combination with morphology and phase analysis, the influences of the crystallization and surface defects
of ZnO materials on the photoluminescence enhancement are revealed. This work reveals the chelating
effect of catechol on the growth of ZnO materials and improves the photoluminescence properties of ZnO
by modulating the quantity of catechol.
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Fig. 1 Ultraviolet-visible absorption spectra of the diluents
with different components aqueous solutions: (a)
catechol+ NaOH; (b) Zn(NO;), +NaOH + cate-
chol(before the reaction); (¢) Zn(NO;), +NaOH
+catechol(after the reaction)
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Fig. 2 SEM image of ZnO products with different contents

of catechol; (a), (b) 0 g/L; (c),(d) 0.25 g/L;
(e), (D 1g/L; (g),(h) 2 g/L. The inset in Fig. b
is EDX spectra of ZnO products

Rl ) XRD S5 R an &l 4 Bros s )\ A7 53
W43 51 F1 75 5 A ZnO 8 (100), (002), (101),
(102),(110) . (103) . (112), (004) [fi A8 X} 197 » 138 BH
53 A 40 K B I IOK B S X O AR R £ e,
M4 W& L A AT ISR B HoaR B, i FLR A
I T SR A5 2% 0 A IR 0, 2 BH P A5 210 1
i 2 ARG HAERE R . X LU TR AB28 — m
NS BB RE B R B, ZnO Ak (100) T8 F1(101)
TR X5 58 B T B AR fk. AL XRD K3 a~c
e n] LUK B, Bl A S0 2R B in A = 3 K, ZnO
A AR (100) T AT 5 56 B8 S BT 184 R, TRl s JHE (L0 D
FCO02) T 4 437 5 5k B8 2 Dk /s, PRI, B 2K — 1



724 v K FRCA KA F O

% 56 &

VRN FARET I AGEGE AbAT C Bt BRI AR
s 5K 2 18 3 R R R AL B TR
LI RRI ARV &, BEE R R IA L A=
AR A R 10 2 T R 4 L T 49 22 T P R Y
EAENBTIA L BT T ZnO BRSO
PEBE. SR, Bl QBRI A AR O R
KAk A Zo*" gt —L G, T Zn® Bk
BA S ECUR MR AR PR XA T S A K e
Py ST A% 3 o DRI it R ) 2 I T P R A T T 2248
[ 7 AR R THT 25 5t B0 A SE A L
Bl de.d PSR AL AE & B, AR Il in A it 3k
B 2 /L F SAARRE R A 25 & R B BRI

S

=

—_ —_
[\S) (=)}
T T

oo

Length-diameter ratio

-

0.0 0.5 1.0 1.5 2.0
Content of catechol (g/L)

A 3 REARR_BmAZ 68 5K 2%t
Fig. 3 Statistics of ZnO products length to diameter ratio
with different contents of catechol
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Fig. 4 XRD spectra of ZnO products with differ-

ent contents of catechol: (a) 0 g/L; (b)
0.25 g/L; (o)1 g/L; (d 2 g/L
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Fig. 5 PL spectra of ZnO microstructure with
different contents of catechol
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