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HAE—ANEANESTRE, BRAENEN S —fEY (B Predation is a fundamental ecological process,defined as one

= ++ &= organism (predator) preying onanother organism (prey) (Begon et al.,
#) BRTRFEN (O81) (Begond, 1997) . e
EESSOER | RN — e EEmamhA , thasge Within a community, predation can affect thedynamics of a specific
ﬂ['ll]*ﬁl/?lﬁfg%#@ﬂ’ﬂi)jl* = = = e trophic level as well as thedynamics of the entire community
= HTEE e structure.

SIFEABSE RN AN TS EEEsE | YN For the entire community, pedation is crucial formaintaining

sobr = 3oz o =z \ . lation structure stability, food webprocesses, and stable species
RMBERYTHHEREEEEESENX ( MengeZ, 1986,; POPU ok Y. .
: : . numbers within thepopulation (Menge et al, 1986; Garrity and
Garrity#Levings, 1981; Murdoch#1Oaten, 1975) , Levings1981; Murdoch and Oaten, 1975).

—%?r, a: Tﬁﬁ%ﬁ/ﬂ% ( Ener%@Hughes, 1978) . 1. Some factors, such as predator size (Elner andHughes, 1978) and
NEENEEFHTNFBRHMEINHEE SIEWZERIZ  habitat complexity, can affectpredation and subsequently influence
SRR, the dynamicrelationship between predators and prey.
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RIS ZIEREXE

Numerous marine molluscs, including both gastropods and bivalves, Numerous marine mollusks, including both gastropods and bivalves,
show phenotypicplasticity in their shell morphology in response to exhibit phenotypic plasticity in their shell morphology in response to
predation risk (Appleton & Palmer1988, Trussell & Smith 2000, predation risk. Predation can act as a directional selection pressure,
Bourdeau 2010). Predation can therefore act as adirectional selection resulting in specific prey phenotypes, such as thicker and heavier
stressor that produces particular prey phenotypes, such as thicker and shells, rounder shell shapes, and .ower growth rates that can reduce
heavier shells, round shell shape, and lower growth rate (Leconard et al. susceptibility to predation (Appleton & Palmer, 1988; Trussell &
1999, Trussell & Nicklin 2002, Hollander & Butlin 2010, Bourdeau 2010) Smith, 2000; Leonard et al., 1999; Trussell & Nicklin, 2002;
that can decrease the susceptibility to predation. Hollander & Butlin, 2010; Bourdeau, 2010).
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Over the past several decades, with the explosive growth of renewable energy,
large-scale energy storage technologies allow intermittent renewable energy to
replace traditional energy. High-performance secondary batteries are one of the
most promising candidates for large-scale energy storage intermittent
technologies. Since commercialization, lithium-ion batteries (LIBs)have become
mainstream energy storage devices with their high output voltage, high energy
density, and long cycle life. In order to meet the strong demand for further
improving its electrochemical performance, the search for sustainable anode
materials that provide lithium-ion batteries with safe and stable cyclic
performance, while providing high capacity and high voltage curves, has sparked
in-depth research and discussion. As a promising candidate for anode materials,
alloy-based anodes such as silicon (Si, 4200 mA h g-1) show extremely high
theoretical capacity, nearly 10 times higher than the capacity of commercial
graphite anodes (372 mA h g-1). Unfortunately, these types of materials suffer
from large volume expansion/shrinkage during the lithiation/delithiation process,
leading to the formation of cracks, separation of active material from the current
collector, and disruption of the electronic conduction network within the
electrode,ultimately resulting in a sharp decline in Li+ storage capacity and
attenuation of cycle life. In order to overcome these problems, previous research
has put a lot of effort into improvingelectrode durability.

Over the past several decades, renewable energy has seen explosive growth, and large-scale energy
storage technologies have played a vital role in enabling intermittent renewable energy sources to
replace traditional forms of energy. Among these technologies, high-performance secondary
batteries are one of the most promising solutions. Lithium-ionbatteries (LIBs), in particular, have
become the mainstream energy storage devices since their commercialization due to their high
output voltage, high energy density, and long cycle life.

Nevertheless, to meet the increasing demand for even better electrochemical performance,
researchers have begun to explore sustainable anode materials. The goal is to find materialsthat not
only ensure lithium-ion batteries have a safe and stable cyclic performance, but also offer high
capacity and high voltage curves. Among various options, alloy-based anodes, especially silicon (Si,
4200 mA h g-1), have sparked in-depth research and discussion. This is primarily due to their
extremely high theoretical capacity, which is nearly 10 times that of commercial graphite anodes
(372 mA h g-1).

Despite their potential, these alloy-based anodes have significant drawbacks. The main issue lies in
their large volume expansion and shrinkage during the lithiation and delithiation process. This can
result in the formation of cracks, active material separating from the current collector, and a
disrupted electronic conduction network within the electrode. All ofthese issues can cause a sharp
decline in Li+ storage capacity and a shortened cycle.

Therefore, much of the previous research has focused on improving the durability of the electrode
to overcome these problems.
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In addition. theleft valve of each mussel was examined for
compressive force (shell strength)following Burnett and
Belk (2018). A universal material+testing machine(MTS
System Corporation, Eden Prairie, MIN, USA, Model 661;
Figl,)was used to determine the shell strength. Each shell
valve was placed horizontally with the shell edge on a flat
surface, while a compressive force was applied at a
constant loading rate of 10 mm-min until the real-time
force curve on the monitor screen fast drop indicating

failure occurred.

In addition, the left valve of each mussel was examined
for compressive force (shell strength)following Burnett
and Belk (2018). A universal material-testing machine
(MTS System Corporation, Eden Prairie, MN, USA,
Model 661; Fig. 1) was used to determine the shell
strength. Each shell valve was placed horizontally with the
shell edge on a flat surface, while a compressive force was
applied at a constant loading rate of 10 mm/min until the
real-time force curve on the monitor screen fast drop

indicating failure occurred.
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