CHSIEMSHS| =2 %! Technical Paper elSSN:2287-7355, Vol, 61, No, 1, pp. 51—60, February 2024
Journal of the Society of Naval Architects of Korea https://doi.org/10.3744/SNAK.2024.61.1,51

M) Check for updates

7FSACHNaOH) M2 0|2t My O[rlstErA ZE
xtx|o| MEF HEA|E

-1 OO =
olgd Lzl 0101 AU MY UElS' - HHER . 2o
tojof o2 20HZ)
tatQ M

ol

ron

Shipboard Verification Test of Onboard Carbon Dioxide Capture System
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Hi Air Korea and Hanwha ocean are currently developing an Onboard Carbon dioxide Capture System (OCCS) to absorb CO»
emitted from ship's engine using a sodium hydroxide(NaOH) solution, and converting the resulting salt into a solid form through
a chemical reaction with calcium oxide (Ca0). The system process involves the following steps; 1)The reaction of CO. gas
absorption in water, 2)The reaction between carbonic acid (H,COsz) and NaOH solution to produce carbonate or bicarbonate, and
3)The reaction between carbonate or bicarbonate and CaO to form calcium carbonate (CaCQOs), And ultimately, the solid material,
CaCQ;, is separated and discharged using a separator, The OCCS has been installed on an ship and the test results have confirmed
significant reduction effects of CO, in the ship's exhaust gas. A portion of the exhaust gas emitted from the engine was
transferred to the OCCS using a blower, The flow rate of the transferred gas ranged from 800 to 1384 m’/hr, and the CO;,
concentration in the exhaust gas was 5.1 vol% for VLSFO, 3.7 vol% for LNG and a 12 wi% NaOH solution was used, The results
showed a CO. capture efficiency of approximately 42,5 to 64.1 vol% and the CO. capture rate approximately 484 to 52 2kg/hr,
Additionally, to assess the impact of the discharged CaCOson the marine ecosystem, we conducted  ‘marine ecotoxicity test”  and
performed Computational Fluid Dynamics (CFD) analysis to evaluate the dispersion and dilution of the discharged effluent,

Keywords : Onboard Carbon dioxide Capture System(OCCS, 4tAb O|ASIEIA FRIEEX|) Carbonic Acid(H2CO3, EHAD - Calcium
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1) Exhaust Gas Flow Rate: Max. 1,500 Nm®/hr
2) CO, Capture Capacity: 50 kg/hr
3) Specification of Verification Test Skid:
— Quenching Tower: 2,500 mm Height
— Sea Water Pump Capacity: 12 m/hr
— CO, Scrubbing Tower: 4,750 mm Height
— Circulation Tank: 2.6 m’
— Circulation Pump Capacity: 10 m/nr
- Mixing Tank: 0.7 m®
— Separator Capacity: 100 kg/hr
— Ca0 Storage Tank: 2.0 m’
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Table 1 Test results in the “HAK-CRS discharges”.

LC50 and/or

Test NOEC|LOEC .

Category

organism Conc. End point| Conc.

PhytoplanktonSkeletonema sp.| 400 | 800 [72h—-EC50]1008.63

Zooplankton | S 2CMONUS 1 g0 | 4600 l9sh-EC50/1339.35
plicatilis

Menidia | 1000|2000 | 7d-LC50 [2824.18

Fish

beryllina 1000 | 2000 | 7d-EC501(5112.86

Conc. unit : mg/L

NOEC : No Observed Effect Concentration
sl =0l SMo| TEE|X| phe Al 3%

LOEC : Lowest Observed Effect Concentration
sHYMEol7 S&o| 2E== K 5

LC50 : Lethal Concentration 50%, 50% XlAlsE
S E0| 50%7t AlEE He 2 FHEE 55
72h(72A121), 96h(96A1ZE), 7d(7Y)

EC50 : Effective Concentration 50%, Blpist &
sl ES| 50%7t GEks LiEke =

H

of, O x[7} 400mg/L HEels =telgh & UAACL o g2
CFD ZAIM CO, 27! 2R 2Mo2 MMEl CaCO2 3|6t
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Korea Marine Equipment Research Institute) ZEX|E 2|10
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42 (MEI, Marine Eco-Technology Institute) ZEAIXE 02274
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