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EXPERIMENTAL DETAILS

Fabrication of yolk-shell and dense CoFe,O4 powders

In this study, yolk-shell and dense CoFe,O, powders were fabricated by a one-pot spray
pyrolysis process. In the spray pyrolysis system, droplets were generated using a 1.7-MHz
ultrasonic spray generator consisting of six vibrators. The droplets were carried to a quartz
reactor of length 1200 mm and diameter 50 mm, using air as carrier gas at a flow rate of 10 L
min’!. Reactor temperature was maintained at 900°C. The aqueous spray solution was
prepared by dissolving cobalt acetate tetrahydrate and iron nitrate nonahydrate. Total
concentration of Co and Fe components dissolved in distilled water was 0.2 M. Sucrose
concentration was fixed at 0.7 M for fabrication of yolk-shell-structured CoFe,O4 powders.
Characterizations

Morphology of the CoFe,04 powders fabricated by spray pyrolysis was observed by scanning
electron microscope (SEM), (JEOL JSM-6060), and transmission electron microscope (FE-

TEM), (JEOL JEM-2100F). Crystal structures of the prepared powders were investigated by

X-ray diffraction (XRD), (X’Pert PRO MPD) using Cu Ko radiation (A = 1.5418 A) at the

Korea Basic Science Institute (Daegu). The amount of carbon in the powders was determined
using thermal gravimetric analysis (TGA), (SDT Q600). Specific surface area of the powders
was measured by the Brunauer-Emmett-Teller (BET) method using N, as the adsorbate gas.
Electrochemical measurements

Electrochemical properties of the prepared powders were analyzed by fabricating a 2032-type
coin cell. The anode was prepared from a mixture of the active material, carbon black, and
sodium carboxymethyl cellulose (CMC) in a weight ratio of 7:2:1. Li metal and microporous

polypropylene film were used as counter electrode and separator, respectively. The



electrolyte was composed of 1 M LiPFs dissolved in a mixture of fluoroethylene
carbonate/dimethyl carbonate (FEC/DMC; 1:1 v/v). Discharge/charge characteristics of the
samples were investigated by cycling in the voltage range of 0.001-3 V at various current

densities. Cyclic voltammograms (CVs) were measured at a scan rate of 0.1 mV s



Table. S1 Electrochemical properties of CoFe,O, materials prepared by various processes.
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Fig. S1 TG analysis of the yolk-shell CoFe,O4 powders.
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Fig. S2 (a) Nitrogen adsorption-desorption isotherms and (b) pore size distributions of the

yolk-shell and dense CoFe,04 powders.
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Fig. S3 Initial charge and discharge curves of the yolk-shell and dense CoFe,04 powders at a

constant current density of 1 A g-!.



