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Hollow cobalt submicrometer spheres have been prepared by controlling the redox reaction of CoCl2 with
NaBH4 within the interface between the water and oil in cyclohexane/water/polyglycol emulsion system at
60 � C. The diameter of the hollow cobalt spheres is mainly in the range of 300 � 400 nm and the wall thickness
is about 70 � 10 nm. It is more interesting that the wall of the Co spheres is composed of roadlike particles
with � 100 nm in length, � 20 nm in width. Furthermore, based on the high-resolution transmission elec-
tron microscopy (HRTEM) analysis, some of the roadlike particles are of tubular structure. It was also found
that the components of the emulsion system and the reaction temperature have an important influence on the
formation of the hollow cobalt spheres. i) The yield of the hollow Co spheres is variable with the volume
ratio of the cyclohexane/water. For example, few hollow Co spheres could be seen at the 1:3 volume ratio of
the water/cyclohexane while the yield of hollow Co spheres greatly increases at the 2:3 volume ratio of the
water/cyclohexane under the transmission electron microscopy observation. ii) The formation of the hollow
spheres strongly depends on the reaction temperature. For example, when the reaction temperature was raised
to 75 from 60 � C, the thread crystals were obtained instead of spheres. We thought that the reaction rate in-
creases with the temperature raises, and when the reaction rate increase immensely, the redox reaction not only
takes place on the interface between oil/water, but also easily and mainly occurs in bulk solution, as a result
the function of the template is not obvious at the high temperature. When the PEG concentration raised from
1.5g polyglycol/10g H2O to 3.0g polyglycol/10g H2O, hollow Co spheres with smaller sizes( � 100nm) were
obtained, however, the mean size of the hollow spheres changed little. In addition, the reaction rate was slower
when the polyglycol concentration raised, partially due to the increasing of the emulsion system viscidity. The
magnetic properties of the hollow Co submicrometer spheres are also preliminarily studied. The typical coer-
civity is 88 Oe, which exhibits enhanced coercivity by comparision with that of the bulk Co (around 10 Oe for
Co) [1]. The saturation magnetization of the hollow Co spheres are 58 emu � g � 1
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