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A (a) 0 mL; (b) 0.25 mL; (¢) 0.50 mL; (d) 0.75 mL
Fig. 1. SEM images of WOj; crystal topology structures

with different concentration of HCL: (a) 0 mL; (b) 0.25 mL;
(c) 0.50 mL; (d) 0.75 mL.
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Fig. 2. SEM images of WO; crystal topology structures
with different concentration of oxalic acid: (a) 0 mol/L;
(b) 0.05 mol/L; (c) 0.10 mol/L; (d) 0.15 mol/L.
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10 pm

B3 R AR, 2241 WO, BRORIE M IR 5 M 7R R O A 2t 19 SEM T A

Fig. 3. SEM images of WOj3 micro-peony crystal structures with the porous structure in different magnification.

10 .pm' i

400 nm

100 nm

B4 HIRAEL, SEIE WO, HOKAE S IR 25 K8 75 A [ I R A5 BT (1 SEM BR

Fig. 4. SEM images of WOj3; micro-peony crystal structures with the smooth structure in different magnification.
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WOj3; seeds WOg3 crystallites

Magnification

Quenching in ice water

(d) s

Porous structure

Natural cooling in room
temperature

Smooth structure

Bl 5 IR BOR AE AR S Fh R T 45 A AR RoR T

Fig. 5. Schematic illustration of the micro-peony crystal network topology growth mechanism.
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Fig. 6. XRD patterns of WOj; blooming peony and small peony.
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Fig. 7. TEM images of WO; micro-peony topology struc-

ture.
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Fig. 8. SEM images of WO; crystal network flower petals

assembly process.
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S
S
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Fig. 9. Schematic diagram of WO5 micro-peony crystal topology structure.
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10 AEA0IR WO, dAIHFMS Y SEM IR Rz 4R B 1A
Fig. 10. SEM image of WO; flower-like topology structure
and its simple image.

500 nx

11 RO A R AL S R WO, W (3 T 45
SEM [ Jr

Fig. 11. SEM images of WOj3; micro-peony topology struc-
ture with high magnification.
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Abstract

In this work, WOj; crystal structure films are deposited on conductive glass substrates by seed layer

assisted hydrothermal reaction method. Through controlling the concentration of hydrochloric acid, oxalic acid,

and the hydrothermal postprocessing temperature, the micro-peony, micro urchin-like, and porous petal-like

WO; crystal structures are obtained respectively. Scanning electron microscopy (SEM), X-ray diffraction

(XRD), transmission electron microscopy (TEM) and electrochemical characterization are used to study the

formation mechanism of different structures and their effects on the electrochromic properties of WO; films.

The Cl" in HCI has a strong promoting role towards the ¢ axis in WO; crystal growth and oxalic acid has a

promoting effect towards an a axis. In terms of color efficiency, the CE value of micro-urchin is 42.37 ¢cm?/C, far
greater than those of two other WO; structures, 15.21 ¢m?/C and 12.71 ¢cm?/C. Owing to the cold-water

quenching treatment, the CE value of WO;3; micro-peony with porous surface structure is 56.95 cm?/C,

quadruple CE value of the smooth surface structure, slightly better than that of the micro-urchin structure.
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