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Estimation of the Iron Release Mechanism of the Vivary™ Unit
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Abstract

To clarify the iron release mechanism of the Vivary™ Unit (VU), a fertilization material that
supplies iron derived from steelmaking slag as a nutrient for seaweed, a tank experiment was con-
ducted using a large-scale seawater tank installed at Sea Lab L, located within R & D Laboratories
in Futtsu City, Chiba Prefecture. The experimental setup modelling practical installation condi-
tions in coastal environments, and the behavior of dissolved oxygen and dissolved iron inside the
VU was evaluated. The results showed that a low-dissolved oxygen environment was formed and
maintained inside the VU, leading to elevated dissolved iron concentrations, whereas dissolved iron
concentrations in the surrounding tank seawater remained low throughout the experimental period.
These findings suggest that, in addition to maintaining a low-dissolved oxygen environment inside
the VU, installation designs that consider seawater exchange between the interior and exterior of
the unit are essential for maximizing the iron supply effect.
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setup

H A& # 8 B W #4275 (2026)

7NV TEBSHE7,

214 KBE=&2U>Y

FEBEAAE S, I 2 W F 20 3 M, (FIEE CENC 2
DPHTOBKGEP SR L, AR L2MKIL 045um A
TG A, KEGHIHEL 720

2.1.5 KERH

SIATIEEL, pH, K, 78k (Dissolved Fe, LT D-Fe),
AT IEHEREZE 3R (Dissolved Inorganic Nitrogen, NH,-N,
NO,-N, NO,-N Ofil, LI'F DIN), V) > FgRE) > (LT, PO,-P)
Thbo pHIIEMETHE L 72. D-Fe T Tid, 3EFE
(Ultrapur™ (B 5ALA:) ) % BBk 16 L C 0.2% N L 7212,
RN -ICP Y600 6T (/8—F > 1)~ —, Optima
8300) % 7ziX[EIAHFH -ICP-MS #:CT43#T L 720 DIN, PO,-P
&, F—F7F 5 4% — (BL-TEC, QuAAAtro39) ZiH L
HftsEm L7z NH-NidAf ¥ F7 =/ — L& NONB
FUNOSN T TV 7)) v 7, POSPIREY 7T
FEEZTHMT L7,

21.6 YU TNy FRHZER

212 THEBL L 72 VU O DO &4 T2 BT A IEAEHED
BHART VU VEILIRT A2 L2 HE L CEHRERE
fTole HE2LOFR) 7OEL VR VIZVU 100g &
1L Ok % A, K%z ZEFHIT > L TDO % 02mg/L
R IZHELL 7212, 100rpm OE S TR E HHEH L 72
KL, HEBHKE T T AMES K KL T PRFEDE 1.0um,
Whatman, GF/B) TAi L CTHH L7z 2 HE721X 3 HIRIZ,
30 43 DL i E L EE Y & Tl S 7RIS AR R, B
BEOWES 7R PVIZH LWIlK IL 22 THUMRE 9
L7z —EOBIEE 10 B YR L 720 BULL 72 i
045um AR (7 RN T v 7, ATV r 740y —{LFF
0.45um) TH# L7, KESHIHL 72,

22 #& R

221 LY TILINy FAHHER

L 72K ORI pH (X 7.99 TH Y, 11 HOEHIE
D pH I 659 T L7225 2 [0 HPFIEKROEHRIC
PR 2 BF L, 10 IH OB TIE pH 7.58 7R L7z (&
3a), D-Fe DR HIEIE, 10 MHT40mg 2L (X
3b)e ZOfi% 20kg H T 2L, VU 2L OEMART Vv
JVIEHT 800mg & HEE L 720

2.2.2 KIEEER

RAERTIL, VU ONER LKL 72> 7 vx “VU N
7, VU 25 L7 Lo BAK L7z 7V g K
K " LEFR L7,

RAE WK O pH IR 238 L T pH 8.0 THR L 72 (K



ENU="2Zy MIBUBHDBEE A HZZLDEE

—~
()
~
—~
o
~

o

pH
ON -~ DO
[mg]
O =NWhHLrOM

Cumulative D-Fe

012345678910
Seawater exchange

012345678910
Seawater exchange

3 JUTIINy FARHRAERICH TS (a) pH, (b) D-Fe D
RIFALEE

Changes in (a) pH, (b) cumulative D-Fe during the serial

batch leaching test

(@) . | Still-water [ Wave-making | Tidal |
1 . . : . —
8 |
I 6}k
o
4 }
2t
0
0 20 40 60 8 100 120 140 160
Time [day]
(ON. Still-water [ Wave-making | Tidal |
10 : , . . —
=8
E6 [ Al
o4 t : E :
o ! : ]
2 : : :
4 S
0 20 40 60 80 100 120

140 160

Time [day]

4 JKAERERICHTS (a) pH & (b) DO DIEEFZEAL
FIVUREE, 7~ KIEBK, FEHE  BAREOZ213IT
EERICIEK - & - BYDEEEERT,

Time-series of (a) pH and (b) DO
Blue=water inside the VU; red=tank seawater, the red
dashed line: timing of seawater exchange. Still-water, wave-
making, and tidal phases are shown at the top.
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Time-series variation of dissolved iron (D-Fe) in the tank
experiment.

Blue indicates D-Fe inside the VU, red indicates D-Fe
in the tank seawater, and the red dashed line: timing of
seawater exchange (a) D-Fe over the full experimental
duration. (b) Magnified view of D-Fe inside the VU during
the later phase (120-160 days).
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