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Sinking in form of marine snow

Burd, A.B. et al., Particle Aggregation. Annual Review of Marine Science 1, (2009)
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Marine snow

Taken from the
depth of 80 m

Chajwa, R. et al., Hidden comet tails of marine snow impede ocean-based carbon sequestration. Science 386, (2024)
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Marine snow

Taken from the
depht of 80 m

*Boyd, PW. et al. Multi-faceted particle pumps drive carbon sequestration in the ocean. Nature 568, (2019)
**Friedlingstein, P. et al. Global Carbon Budget 2023. Earth System Science Data 15, (2023)
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Smoluchowski equation

0 = 0 (k(z,m) @) — 3,(u(z,m) ) +T'(z,m, p(z,m))

Where: z — depht, m — mass of particles, ¢ (z, m) — concentration of particles for given mass and depth, x(z, m) — rate of
demineralisation, u(z, m) — settling velocity, F(z, m, p(z, m)) — aggregation term
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Collisions
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Terms depending on encounter rate between particles
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Encounter rate
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Encounter rate

Re K 1

Particle is
absorbed
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Advection - diffusion

Stokes Flow: u(r)

Advection — diffusion

d0.c =DV?c—u-Vc

/x c constant in time,

:’ 2a \‘ dimensionless

Advection — diffusion (dimensionless)

Véc =Peu-Vc

Where: U - sinking velocity, ¢ — concentration of particles, D — diffusion constant, u — Stokes flow around
a sinking sphere, a — sphere radius, Ua/D = Pe — Peclet number
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Peclet number

T ———

Where: ¢ — concentration of particles, D — diffusion constant, a — sphere radius, U — sinking velocity, r — particle radius
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Diffusion dominates

0.7
0.6
0.5
0.4
0.3

0.2

|0.1

umnrtrialdeq Jo uoneajuaduod

op = 4macD

S ———

Where: ¢ — concentration of particles, D — diffusion constant, a — sphere radius, U — sinking velocity, r — particle radius
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Advection dominates

S
~

=
o

Particle is

absorbed / \\\ \

<
U1

< 3
(]

I
—_

o o
w =
umnrtrialdeq Jo uoneajuaduod
—T
— —p
e
___,..---"" —
\\-—.——-f’

-
-
->
>
s
e
-

op = 4macD

T ————

Where: ¢ — concentration of particles, D — diffusion constant, a — sphere radius, U — sinking velocity, r — particle radius
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Limiting cases
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Where: ¢ — concentration of particles, D — diffusion constant, a — sphere radius, U — sinking velocity, r — particle radius
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Literature comparison
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Non zero particle radius
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Non zero particle radius
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Non zero particle radius

Effective diameter

A
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Our results
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Advective kernel
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Summary
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