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A Microreactor-Photocatalysis Device Based on ZnO Nanorod

Arrays Growth on Inner Walls of Microchannels
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(State Key Laboratory for Modification of Chemical Fibers and Polymer Materials,
College of Materials Science and Engineering, Donghua University, Shanghai 201620)

Abstract: The uniform ZnO seed film was fabricated on the inner wall and then ZnO nanorod arrays were

obtained on the inner surface of the capillaries. Methylene blue (MB) was used as a model compound on evaluate

the photocatalytic activity of the microreactors. The effect of residence time to the photocatalytic activity and the

long-term performance of the microreactors were investigated. The results show that at the residence time of 80 s,

the photodegradation rate of MB is 95% and when it is repeatedly used for 180 h, the photocatalytic efficiency is

still more than 80%.
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(a) Syringe pump; (b) PTFE tubes; (c) Silica capillary with re-
moval of polymer outer coating; (d) Sample vial; (e) Magnified
capillary inner wall with ZnO nanorod arrays
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Fig.1 Schematic diagram of the ZnO nanorod arrays

modified microchannel applied in photocatalysis
HZR51TE

21 ZnOMAKBEMBENREHEK

Pl 2 2 7E fGE T N R A5 B ZnO A R B
1) FESEM B F W& 21 f FP B o3 A 3 50, AE S5
T IRATTE F CEEAE R il 48 ZnO R R R = R
S ZR KM L, B R R A ek )
RAF R AL, e R A W 2R TH0 9K 7, AR AR
ZnO 0K S 5 I RE R, $2 5 ZnO 99K i A%
B RN AT AT R ) AR B K Y ZnO AR L AR
F L BEM /N T4 2818 K | Zn>F1 OH7E £, B rh (1 v
FEAR T oK, BRAR T SN 4 B e B sk — 20
il ZnO 4K SRR ¢ AR K B E0R A R RN
1) ZnO YRR HTE B, fieJe Zead 150 CHYIR Kb 3
K58 ZnO FoRL S THOE TE N R S5 G 7, T TE T
W N RIS T Zn0 BAFZ,



B

fof v R A5 . R T G T P R T T AR B ZnO AN OK R I A1 B RS R s B AL R 2023

SEI 10.0kvV  X80,000 100nm WD 8.1mm

2 HCEIE AR E Zn0 fFEE FESEM BT
Fig.2 FESEM image of ZnO crystal seeds on the inner
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Fig.3 Typical FESEM images of pristine ZnO nanorod arrays on the inner wall of capillary: top view (a) and cross-sectional view (b)
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