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Ferrite-based magnetic particles in thin film on microcomputer diskettes
consist mainly of ferric oxide modified with some trace metals. The magnetic particle
for storage of information and computer codes is of interest for structural studies and
the determination of chemical composition.

Trace metals in high iron content samples were quantified by using a
voltammetric technique. Two types of microcomputer diskette, 5.25 and 3.5 inches
diameters, denoted as sample A and sample B respectively, and synthesized y-Fe;Os
modified with Ni, Co and Zn samples have been investigated in this thesis. The
elemental composition and the structure of magnetic particle in magnetic thin film of
microcomputer diskette were qualitatively investigated by using XRF, ICP-MS and
XRD.

The XRD patterns of the magnetic thin films and all metal modified y-Fe,0s
synthesized samples show the pattern were of the cubic structure, which could be
confirmed by ICDD data. This result agrees with the qualitative results obtained from
XRF and ICP-MS, which indicates that Fe is a major element. Several minor and
trace elements, including Ni, Co, Zn, Mn, Ba, Mg, Al and Na were also found in the
commercial diskettes. Only some important dopants, Ni, Co, Zn and Pb were of
interest and attempted for quantitative determination by using several modes of
sequential-simultaneous voltammetric technique. DPV, DPASV, and DPAdSV were
applied to determine Fe and Zn, Pb, and Ni and Co, respectively. Fe was found in 2-5
pg/cm? concentration range, which was approximately 1000 times higher than the
dopants. In sample A, the concentration range of Zn, Co, Ni and Pb were found
to be 40, 20 ng/cm’ and 2-5 ng/em?, respectively. In sample B, the concentration
range of Co and Zn were 40-170 ng/cm® while the amount of Ni and Pb were 1-20
ng/cm’. In the synthesized samples, Fe, Ni, Co and Zn are found 0.39-0.66 g/g, 1.07-
4.45 mg/g, 1.58-2.61 mg/g and 7.20-10.34 mg/g range, respectively. The recovery for
the determination of Fe, Ni, Co, Zn and Pb in these samples was 97 to 114%.

In conclusion, the commercial and synthesized magnetic particles have been
successfully investigated for their structure and chemical composition. The sequential-
simultaneous voltammetric technique seems to be a promising technique for
determining trace metals such as Ni, Co, Zn and Pb in high iron content.
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