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Study on anti-biofouling of ocean optical window based on electrolytic
chlorination of semiconductor composites
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Abstract: With the continuous development and utilization of marine resources, the application of
underwater sensors is more and more extensive. However, the optical window of the underwater sensor
is easily affected by marine biofouling, resulting in serious misalignment of the collected data. In order
to better solve the problem of biological fouling of underwater optical window, Co(OH ), coating with
high catalytic effect was prepared on conductive glass ITO by electrochemical potentiostatic electroly-
sis. The results show that the hypochlorous acid produced by electrolyzed chlorine is a good bactericide
and has a good biocidal effect on marine fouling organisms. In 3.5 wt% NaCl solution, the catalytic
activity, selectivity and durability of the prepared catalyst coating are better than those of traditional
precious metal catalysts, and the cost is lower. Compared with conductive glass ITO, conductive glass
ITO deposited with catalyst coating can effectively inhibit the attachment and growth of algae in the

optical window and help maintain the high transmittance of the optical window. This method provides a
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useful strategy for the anti-biofouling of marine optical sensors.

Keywords: biofouling; electrolytic chlorine generation; underwater optical window; electrochemical

deposition; cobalt hydroxide
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A% — 2 7 L Ae AR R AR ) A i B 2 R
SRR A K ROIRE5 Y o AE AR ZE KT, NO,
T A JF A OH, 5 3 AR K AL T Ak 1 Co™ IV HUTH #E
HH 7 A2 1 Co™ RIS IX B K A AE A A Z
(A AE MR B B, (A Dy ) e L F 91T 150 s B
KA R, A KGR A B RIE TG
FEBIMEAK R o Bl OB ] B ZE K, 40 K 38 R AR
AR, RS R B O, HL AN . R R DR AR
W FEST-HEY ITO e Ti b & AR iz, B il 2 FL 9 oK
Fo HTFBETFEANNRIEE EERKBCRAF, HIE
KT8 A i S AR AR [a] i AN 6] R B pHL{EL Y
AL — AR NO, Y I8 Ji 2 I 7 I % 2 i %
Syt OH o BLAb, Ab 2 N OH TH AR Y 3 B 18 T
LAk 27 [ I OH 77 A=, 5 3 OH 76 H A 2 THI HE AR .
R i S5 ) A R R pH(E L 4 TR
ST A e A R A, LS AR BB pH L)1 T iy
T o RS B R AR o3 A 8 43w, FL D R R A KA
ST RIS R TG PR 5 . A= B T pH (L AY 38
e B RY IS M E RS BEATRE . XL
FECT A TE BB 9K B TS 4r A . 150 s
J& I T IR 218 N . X — BB R E RIS
SRR AR W 2 BT 7R o FE 300 s i 75 A
W= Z R0k g5k R RIS AR KR E
150 s W E . BUARIR] 2 600 s I (4n &l 2¢
BRI A T 300 s #4974 F BE WS A A% . DI
WRZE0 1200 sBF IRJZFF R E KR, AERKBEAR
B 018 % RO IRIZ DU & AR B . AR SEM &
TELEA 2 1 DRI [E] R 300 s #58R R4



2023 47 H

LR R

W45 % 5 T WA 364 1)) - 47 -

(c) 600 s

B2 AR EF?E Co(OH), SEME
Fig.2 SEM images of Co(OH), obtained with different deposition time
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Fig. 9 Fluorescence microscope photos after immersion in diatom suspension for 1 day
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Fig. 10 Fluorescence microscope photos after immersion in diatom suspension for 4 days
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Fig. 11 Fluorescence microscope photos after immersion in diatom suspension for 7 days
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Fig. 12 Fluorescence microscope photos of different coatings after immersion in diatom suspension for 7
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