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In nuclear forensics the amount of Pb to be analyzed isusually in the order of several nanograms; that is >1072 of jonization effici ency is
required for mass spectrometry measurements. The traditional silica-gel-phosphoric acid loading technique istypically used to measure
microgram amounts of Pb, and the ionization efficiency isin the order of 10103, Although the boron-silica gel technique could increase the
ionization efficiency to 103 or higher, it isalso difficult to handle measurement conditions as the ion flow repeatedly increased and decay process
intheionization of Pb resulting in theion emission instability. A new silica gel-perrhenic acid |oading reagent method has been devel oped and



exhibits asignificant enhancement in the ionization efficiency of Pb. Compared with the boron-silica gel technique, the emission of Pbionsisvery
stable with this new technique. The measurement Relative Standard Deviation of 204pp/2%6ph, 207/ 208pp, 298piy/2%ph was 0.4%, 0.2% and 0.1%,
respectively from 1 ng of pb, which is an improvement over the precision with other silicagel techniques. The enhancement effect on theion
emission of Pb was compared with the silica gel-perrhenic acid and some other traditional silicagel techniques. The reagent amount of the silica
gel was optimized to 0.5-3.0 uL and the “sandwich biscuit’ loading sequence was used. The ionization efficiency of the Pb reached 6.0X 103
46X 10 for 1100 ng Pb. The ionization efficiency was close to the boron-silica gel technique, whereasit was about ten times higher than the
traditional silica gel-phosphoric acid technique. A stable ion current was obtained by use of the silica gel-perrhenic acid technique, and the
measurement accuracy meets the requirements for region indicators on nuclear forensic analysis.
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