Enhanced Catalytic Self-Propulsion

Scientific Achievement
Directed self-propulsion of chemically active colloidal
particles is enhanced by surface charge asymmetry.

Significance and Impact
Our findings suggest a new avenue for the design
of biomimetic microcompartments through
specification of size and surface properties that
optimize self-transport in ionic media.

Coo

(i) Uniform Charge, Janus Flux | (ii) Janus Charge, Uniform Flux

= E i Research Details

(i) Janus g:t:asrig(jeésJanus Flux, | (iv) J:;r;:les é:iz:;rge, Janus Flux, . . . .
« We employ a combination analytical continuum theory and
numerical finite element simulations to quantitatively
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Top: Schematic of a self-propelling particle with surface asymmetries and bulk ion concentrations.
asymmetric surface charge that produces fluxes of ions. « Janus nanoparticles of sizes smaller than or comparable to

Bottom: Propulsion speed of Janus nanoparticles as a :
function of bulk ion concentration for four different Fhe_ Debye length, that are endowed Wlt_h Su_rface Charge,and
configurations of surface charge and ionic flux. ionic flux asymmetries placed on opposite sides, results in
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