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Abstract

This study investigated the influence of a CO. stripper on pH regulation and buffering agent usage in a
marine recirculating aquaculture system (RAS) rearing juvenile olive flounder (Paralichthys olivaceus). Two
identical systems (control vs treatment) were operated for 68 days with the CO, stripper activated only in
the treatment from day 38. The primary goal was to determine whether physical degassing could
effectively stabilize pH and reduce sodium bicarbonate (Na/CO,) additions required for pH correction.
Water quality measurements indicated that the treatment system maintained greater pH stability than the
control and showed lower dissolved carbon dioxide levels and approximately 20% less NaHCO; usage
during the final 30 days. Fish performance evaluated via feed conversion ratio (FCR) and specific growth
rate (SGR) improved slightly under CO, stripper operation suggesting benefits from a more stable rearing
environment. Overall incorporating CO, stripper proved effective in mitigating pH fluctuations reducing
buffering requirements and enhancing cost-efficiency highlighting its potential as a practical solution for
advanced marine RAS management.
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[Fig. 1] Schematic diagram of experimental recirculating aquaculture systems.
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[Fig. 2] Photos of Small-scale degasser Equipment
and Tubular packing media
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[Fig. 3] Changes in pH and sodium bicarbonate addition in control and treatment depending on CO,

stripper operation status
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<Table 1> Growth efficiency and survival rate of
juveniles olive flounder in control and

treatment
FCR SGR (%) Survival rate (%)
Control 1.00 1.58 97.9
+ 0.02 + 0.02 + 1.9
Treatment 0.95 1.65 98.0
+ 0.00 + 0.00 +1.2
P-value 0.982 0.042 0.989
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<Table 2> Changes in concentrations of total ammonia nitrogen (TAN), nitrite-nitrogen, and phosphate in
the control and treatment systems after the operation of CO, stripper

Culture days (after operation of CO, stripper)

Parameter Group P-vaule
0 10 20
Control 0.027 0.105 0.118
TAN + 0.001 + 0.004 + 0.003 0.846
(mg/L) Treatment 0.028 0.085 0.112 '
+ 0.001 + 0.000 + 0.010
Control 0.007 0.015 0.025
Nitrite-N + 0.001 + 0.001 + 0.003 0.112
(mg/L) Treatment 0.014 0.025 0.024 ’
+ 0.001 + 0.001 + 0.001
Control 0.076 0.068 0.112
Phosphate + 0.001 + 0.001 + 0.000 0.834
(mg/L) Treatment 0.101 0.086 0.088 '
+ 0.001 + 0.001 + 0.001
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