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1. Introduction 3. Impact of grain size (cont’d) 5. Impact of grain boundary reactivity

® Both chemical and mechanical | CYY T ® 100% high reactivity minerals We compared a heterogeneous model (in which the reactivity of each
_ - Py Y : | ® 50% high reactivity minerals . . . .
processes act together to control g3 “ e A However, beyond ® 100% low reactivity minerals grain boundary Is dependent on the mineral type) with a homogeneous
the weathering rate of rocks LS N Y RT K ee a critical size there model (in which all boundaries have the same reactivity).
PP P g IS no significant

Weathering rate Vs. rock composition
s § Y N decrease In the

® |n micrometer grained rocks, enhanced dissolution at grain boundaries rate.
cause mechanical detachment of particles.
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Weathering rate [R*]

Weathering rate of rocks with
homogeneous grain boundaries
IS almost constant, regardless
of the mineral composition.
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® Homogeneous grain boundaries

® However, it remains unclear how important this effect is in rocks with Relative grain size
larger grains, and in what way the overall weathering rate is influenced o 0 40 e s 100
. . . . . Rock Iti % | tivity mi |
by the proportion of high and low reactivity mineral phases. et compostion [ fow reaciivly minere
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Mechanical weathering Vs. rock composition
100

The grain boundary reactivity
The weathering rate decreases - o Chemical determines whether mechanical

2. Modeling rock Weathering non-linearly as the proportion of © Mechanical detachment is the dominant

mode of weathering.

® Heterogeneous grain boundaries
1 ®@ Homogeneous grain boundaries
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We use a numerical model to low reactivity minerals increases.

assess grain size and mineral - - -

1t . ' LOW X i 0Rock c§?n ositio4r$ [% Iow6r0eactivit 8(r)nineral]mo
composition Impact on chemical reactivity p : y
weathering and chemo-mechanical mineral
grain detachment.

Mechanical weathering [%]
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Detachment events Vs. rock composition
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The number of detachment events In
Roclfocomrl)ositi‘cl)?w [%Ilow r6eoactivlity m?r?eral]l . the _d_iﬂ:erent mOdeIS reﬂeCtS the
transition from the detachment of
The rock Is represented by a 2D tiny sub-grains to the detachment of

10% low reactivity minerals:
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1 ® Heterogeneous grain boundaries

cross section of mineral grains and . This occurs because large complete grains.
graln bOundaneS reaCtIVIty SeIeCtlve dISSOIUtlon Oquogleneoysgr?in bqundalries | |

mineral Of the hlgh reaCtiVity ORock ccz)?npositio4|'? [Y% Iow6roeactivity8(r)nineral]100
minerals creates S \ e, | o
large clusters of low SO VAR A .
3 | t Of - . reactivity minerals 6. Conclusions
. Impact o1 graln siZe which then become o :ep:f o SIep 780 ® The contribution of mechanical weathering is determined by the rate of
As grain size increases, ROW 000 time steps,large grain detached. O s s S TRETES dissolution along grain boundaries. This could explain the variability of

weathering rate decreases. - | Y™ ey N rock weathering in nature.

Grain detachment eve
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X104 The balance between chemical and mechanical processes can create

— Total weathering, small grains " " complex and non-linear relationships between the weathering rate and
1= Total weathering, large grains |IthO|Ogy
step 905 step 906

EOY 600 time steps, small grains | 90% low reactivity minerals: Our model could provide a way to simulate the mobilization
Watch the movie! of particles and contaminants in a way that cannot be
o~ ENLE achieved using existing geochemical models. W The article
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