OTEC 47
Vol.28 (2023), 47 ~ 52

RENE(CEDTZIZRDBKEE~DEE
(1 hrABKEBROHE)

AR Y, ReS £RT

Effect of surface treatment of aluminum plate on seawater corrosion
(Results of one-month sea water circulation)

Hirofumi ARIMA™ and Syunma KUMAGAI'™

“!nstitute of Ocean Energy, Saga Univ., 1-48, Hirao, Kubara-aza, Yamashiro-cho, Imari-shi, Saga 849-4256
*2Faculty of Science Engineering, Saga Univ., 1-Honjo, Saga-shi, Saga 840-8502

Abstract

In the ocean thermal energy conversion (OTEC), titanium is used as a heat transfer plate of a plate heat exchanger (PHE).
The author proposed the application of aluminum material as a heat transfer plate which changes to titanium. However, due to
use an ammonia and sea water as working fluid and heat-source fluid in OTEC, the investigation was required about the
corrosion of aluminum material. The author has performed several researches for clarifying durability to an ammonia until now
using the aluminum plate which surface treated by the resin-based material, the DLC based material, and anodization. On the
other hand, the durability of aluminum in seawater is not clear. In the study, the sea water durability test for aluminum plate
were performed using A1050 pure aluminum and A5052 aluminum alloy whchi surface were no treatment and coated by
anodization. All aluminum plates were installed into two PHEs. The PHEs were installed into deep sea water (DSW) circulation
equipment at Kumijima satellite of IOES and the DSW was continuously circulated during one-month. After one-month
circulation, the no treatment plates were found to have corrosion. On the other hand, the coated plates did not have any
corrosion.
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Test plate Material Thickness [mm] Surface form Coating
TP-1 A1050 1 Chevron angle 45° Anodic oxidation
TP-2 A1050 1 Chevron angle 60° Anodic oxidation
TP-3 A5025 3.5 Flat Anodic oxidation
TP-4 A1050 1 Chevron angle 45° -
TP-5 A1050 1 Chevron angle 60° -
TP-6 A5025 3.5 Flat -
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Test plate No. Coating Before testing [g] After 1 month [g] Mass reduction rate [%)]
TP-1 Anodic acid 90.85 90.83 0.0257
TP-2 Anodic acid 91.91 91.91 0.0073
TP-3 Anodic acid 320.89 320.66 0.0738
TP-4 - 91.00 89.93 1.1758
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TP-6 - 332.04 331.98 0.0181
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