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Abstract: To resolve the problem that the release rate of cuprous oxide is not constant in seawater when used as anti-
fouling reagent, a chemical reduction method was used to prepare the cuprous oxide nanoparticles with various shapes and
sizes by controlling the concentration of glucose and pH. SEM, XRD and dynamic light scattering (DLS) particle size an-
alyzer were used to characterize the shape, size and composition of the synthesized cuprous oxide nanoparticles. The re-
lease rate of cuprous oxide nanoparticles in the artificial seawater was monitored by inductively coupled plasma —atomic
(ICP) emission spectrometer. The results show that the release rate of spherical shape is the greatest, followed by octa-
hedral shape, and then cubic shape; for the same shape, the smaller the particle size is, the greater the release rate is.
The spherical cuprous oxide with a size of 398. 5 nm releases copper ions the fastest, and cubic shape with a size of 801.
-

5 nm releases copper ions the slowest.
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Table 1 Raw material ratio of the Cu, O nanoparticles
with various shapes and sizes (mol/L)
No. CuSO, * 5H,0O NaOH Cs Hi2 Os

1 0.2 0.8 0.8

2 0.2 1.2 0.8

3 0.2 0.8 0.4

4 0.2 1.2 0.4

5 0.2 1.6 0.4
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Fig. 1 XRD patterns of the Cu, O nanoparticles
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Table 2 Composition of the artificial seawatert>*]

(g/L)

Compound NaCl MgCl, Na,SO, CaCl, KCl

Composition 24.53 5.200 4.090 1.160 0.695

Compound NaHCO; KBr H;BO,; SrCl, NaF

Composition  0.201 0.100 0.027 0.025 0.003
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Fig. 2 SEM morphologies and DLS analysis of the Cu, O with various shapes and sizes
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Fig. 3 Copper—ion release rate of the Cu, O nanoparti-

cles with various shapes and sizes in artificial seawater
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