Physical and chemical properties of cesium-bearing microparticles and their impact on the ocean
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1. Cs-bearing microparticles on land - {1-4. Deposmon area and mlgratlon through the river)
(1-1. Introduction) s ;-gjj e 1 [ oy, Plumes (P2, P3) including
Two types of Cs-bearing microparticles (CsMPs) from Fukushima Daiichi Nuclear Wi iyl = Type-A particles from Unit 2
Power Plant have been reported on land. R Wy, Type-A particles were deposited over a
er s - Gy »-- wide area including the Kanto region.
Similarities Type-A Type-B m = "_,, e Miura et al. (2018) reported Type-A
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Differences (Adachi et al., 2013) (Ono et al., 2017) W e/

particles from suspended particles in the
river.
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K, value (solid-water distribution) of Cs in
river is affected by CsMPs.
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Type-A Type-B Type-A particles from  Plume (P1) including

134Cg / 137Cs >1 <1 the Kuchibuto River Type-B patrticles from Unit 1
. -0 1 10 (Miura et al., 2018)
Size (um) | 0.1-10 _ 10 _1 000  lomg s @ 00 sk o R e [ype-B particles were deposited in a limited
Shape Mainly spherical Various B £ SR NN 'S ¥ area to the north due to their large size.
137 " 3 _ 8_ 9 _ 4_ 6 ! ekl y P Qo v N -
Cs concentration (Bg/mm?) 10°-10 10%-10 T et . Tsuruta et al. (2014); Nakajima et al. (2017);
Elements Na, ClI (volatile) Ca, Ti (refractory) Chinag ;|al(2(§10 615)8 )Ta}fnaggtea(gto?'z)(%%ﬁ):o (2017)
(1-2. Motivation) (1-3. Wet separation method) § <1-5 X-ray p-computed tomography (CT) for Type-B particles)
We separated ~100 radioactive CsMPs by the new -
How CsMPs were generated? method to understand physical and chemical properties : SEM S Slice Relationship between '7'Cs and volume of

systematically Types-A and -B particles

— related to physico-chemical

'y - . Previous method — 1 particle/day _f__:Typzri’a . 137Cs concentration
condition of units at the accident 1 ethod s 1 particle/hour g | o vorpnearye s
pOasS i S ~10,000 times difference
_ SN i N = between Types-A and -B
The number of reported particles o S o &

. . = ~10 times difference
was small because_ of the Particulate sample . autoradiography petween Spherical and
difficulty of separating. @ Non-spherical Type-B

Volume of particle / mm

1 x j> Repeat 30 ’Flmes

— wet separation method let us 1/2% = 1 billion

: _ [ Add
iIsolate CsMPs easily. ® |l e e

There are differences between Types-A and -B particles.

Nal 5
| measurement [ Raton — It is possible that these differences reflect physico-chemical
(Miura et al., 2018) CO tape condition of each unit at the accident.
wﬂ : . Particle volume of Type-B was Unit2---Type-A Unit 1- - - Type-B
CsMP(e) . " calculated by CT. Gas (mainly Cs, H,, Rb?) was Melt (fuel and other materials) was
Other particle(e) = * Fe exists heterogeneous. emitted from blowout panel. emitted by hydrogen explosion.
- Type-B particles has a lot of voids.
2. Cs-bearing microparticles in the ocean i - (2-2. Miura et al. (submitted))
| 1.1 ¢ :
: Type-A . : . . .
(2-1. Kubo et al. (2020)) ; e e e oh ;’p --==Unit2 : CsMPs were isolated from various marine samples.
. o SENRTRE. A I — e FeUnit3 e g
25 CsMPs were isolated from marine sediment samples. | « - : B PM-A _PM-B_ PM-C BE B e
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| Cs concentration (Bg/mm?3) :
. - PM-A, -B (suspended particles)
— [ o . rat q el tal + : - PM-C (plankton net) Type-A
By 13 = thS corécel\r/\”:r;a ion and e grr;enta _frc])r_lr_]posu?l)on Ot' I ~ + PM-D (sinking particles) particles
93194 S 1 S Were consistent with 1ype-b particies - PM-F (suspended particles at estuary)
but 134Cs/13’Cs was >1.

The plume from Unit 3 was directed toward the - MS-E1, E-2 (marine sediment)

ocean. ‘
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Cs concentration and '34Cs/13’Cs of MS particles were
consistent with Type-A particles but they look aggregate.

| . These CsMPs probably originated from Unit 3. MS particles include Ca possibly from concrete.
. (Type-A particles do not include Ca.)
The contribution ratio of CsMPs to each sample The molten core concrete interaction was more limited In
ranged from 4.1-99.5% (median 58.8%). - Unit 2 than in Unit 3.
The plume from Unit 3 was directed toward the ocean.
The large variation of Cs activity in marine ‘

sediments might be explained by the presence of ~ MS-E1 and -E2 probably originated from Unit 3.
CsMPs in the ocean. =

The presence of CsMPs can cause overestimation of the

Plumes PO, P4 :
from Um(t 3 ) - Kd of Cs for marine samples and a high apparent

contribution ratio (%) = w %100 CF(concentration factor) of Cs for marine biota.

Cs in bulk sample

CsMPs from Unit 3 were deposited

mainly onto the ocean surface.
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