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Investigation of Capable CO, Fixation and Economical Study about Seaweeds Cultivation
and Utilization Products Business on an Offshore Platform Facility
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Summary

This paper shows main results of investigation project confided by Ministry of Economy, Trade and Industry to examine
capable CO, fixation by seaweeds and effective utilization technology on an offshore platform facility. At the project, selection
of seaweeds to maximize CO, fixation, suitable cultivation condition, effective method to utilize cultivated seaweeds were
investigated and conceptual design of cultivation facility and were examined. Economical evaluation and amount of CO,
fixation were also examined.

It is confirmed that business including extract products like fucoidan or ulvan has potential. Amount of CO, fixation was
calculated as 50,000 t when ulva meridionalis is cultivated on 1km square platform.
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Table 2 JEAERFFEIHERD S0
Factors and levels at basic cultivation test
i JHH ARBRIX
St 1 200umol/m’/s
i (C) 20 25 | 30 | 35 | - — | Wi/ 120/12h
SR | FBHRKHESE M-Tris (1171, H 583)
SRR K+ 25C
(amol/m’s) 100 140 | 170 | 200 | 240 | — Fﬁ/ﬁ% P 12h/12h ) 3
T SRIEI  FE ERAESH H-Tris (100], 7 HZCH)
ki - 25T
CO,E (mmol/kg) % 100-400pmol/m’/s
(BAIREE TR — 5) : 2428 3T T T g i
Se2e4 1 FEWEKN P,Fe, VitaminB,, (2[0] / H ##5:51)
SRR 0:0 st 1101 | 202 | 404 | s0s o - KR BAY (FIEiEAK & EAE T )
(RIEN:PE VL) GERgk) | ) ) ) | AINSEARNE  NaNO,, NaH,PO,2H,OD{A % AAEI 2 T
St 1 200umol/m’/s
i (C) 10 15 | 20 | 25 | - — | BA/IE 1 12h/12h
FAEE KK ESE -Tris (18], 2 H Z84)
N =) JKi © 20T
Ztij/f " 140 170 | 200 | 240 | - | — | BYES: 120/120
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Best Condition for Seaweeds Cultivation and the Growing-up Ratio
W%, IR hET % CO, EfE™ KA H R
(C) (umol/m’/s) (mmol/kg) (umol/L) (%)
IFITAHY 25C 240 DL L 7.0 ULk N:20, P:2 136
F=T7=< /) 15C 240 PLF IR R 7% L N:20, P:2 40
9 A 15T 100 #2.2% - 283

X1 AR RE
X2 A ADTF—FIZCEME (HREEZIZ15C, 100pumol/m’/s, WIREEM 16h : 8h, #EIE/KMEH TOFERE)
%3 CO, I 1500ppm % 42 i R I | 244
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Factors and levels at cultivation test for cultivation facirity
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Relation between growing ratio and cultivation density under several photon Relation between growing ratio and cultivation
conditions density under deferent CO, condition
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Table 5 REVEHHOH AR (1)
Results of chemical analysis contained in seaweeds, Part 1

E2 g 73
TN—"7 ERiEd Ty TOVE VR FER TUNY | O—R | NI O—A | KR | EPA | #EEES )~
% % % % % % mg/kg mg/kg
35374/ R - - 18 7.9 5.0 0.11 2300 100 i
AT E ) o U - - - 14 18 0.12 | 9000 100K il
[ AVTH ) LE2E) - - - 4.6 21 020 | 8500 100 it
75T A HEE - - - 5.0 14 0.10 | 4500 1004 i
I FUHT - - - 16 19 0.58 60 100K il
k=) i - 17 - 5.9 16 0.11 500 45000
k=) HEE - 22 - 2.5 38 0.52 320 25000
AL TIE WEE - 20 - 5.0 52 0.03 480 30000
IRy SV - 14 - 2.7 75 0.03 370 15000
1) A At - 21 - 12 22 0.02 200 22000
7 h A HEE 15 - - 5.0 13 2.4 360 100K it
R I 27 - - 3.6 8.2 3.4 320 1004
E= R 46 - - 5.2 3.1 8.5 1200 100 A1
e §NNEEY HEE 28 - - 5.9 7.1 10 120 100K it
XRAYT T W 38 - - 4.6 13 0.28 50 100
THEY S 22 - - 5.9 8.0 0.34 20 1004
|SVES FLHTE 47 - - 4.7 9.3 0.62 600 100
Table 6 KREVEHO B HATHEE (2)
Results of chemical analysis contained in seaweeds, Part 2
S N PRt e s 3 v
TI—7 B4 i #EEE | EYIVBR| TV [ AT = <5;/‘:i> w;f_‘);;l\%) pHUFy | €3I VK
ug/kg ug/kg mg/kg mg/kg ug/kg ug/kg ug/kg ug/kg
IFITH Y| K 450 31 - - 1001 5800 36000 -
AVTH ) | AW 600 10 - - 100 A 9000 27000 -
FRIE ATTA ) | HEE 470 11 - - 10043 8700 35000 -
THTAY | EEE | 1700 23 — — 100 i 3400 15000 —
IV BUHTE 340 150 - - 100 2600 9000 -
k=) HHHME | 3500 7.5 200 - - - 16000 -
F T/ %3 890 3.1 200 — — — 13000 -
FLHE TIE HZE | 1900 0.1 Al 200 - - - 3000 -
AL SURTHE | 01K 0.1 A i 200 - - - 2000 -
1 A R 2000 8 200 - — — 15000 -
77 A L E2G 1600 0.1l - 260 - - 46000 2900
77 A A | 3200 0.1 - 200 - - 20000 1900
<~ar7 R 800 0.1 i - 50 - - 4600 ROES(
ey FRINNFEY | WSS 440 8.9 - 60 - - 35000 504
XAYT T A Wit 230 0.1 - 4K - - 13000 3600
THEY ST 500 0.1 i - 4G - - 19000 170
SRS FLETHE | 1200 0.1 - 4k - - 19000 RIES ]
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System flow of a facility for seaweeds cultivation
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Overview of a part of seaweeds cultivation process
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Utilizing process of seaweeds in this work
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Environmental condition assumed on each sea area to examine concept design
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Stability calculation results of gravity type platform
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Analysis results of dynamic response on pontoon type buoyant body structure
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Examination condition of the business income and expenditure
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