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Abstract — In order to enhance ultra battery performances, the electrochemical characteristics of nano Pb/AC anode
composite was investigated. Through nano Pb adsorption onto activated carbon, nano Pb/AC was synthesized and it was
washed under vacuum process. The prepared anode materials was analysed by SEM, BET and EDS. The specific sur-
face area and average pore size of nano Pb/AC composite were 1740 m%/g and 1.95 nm, respectively. The negative elec-
trode of ultra battery was prepared by nano Pb/AC dip coating on lead plate. The electrochemical performances of ultra
battery were studied using PbO, (the positive electrode) and prepared nano Pb/AC composite (the negative electrode)
pair. Also the electrochemical behaviors of ultra battery were investigated by charge/discharge, cyclic voltammetry,
impedance and rate capability tests in 5 M H,SO, electrolyte. The initial capacity and cycling performance of the pres-
ent nano Pb/AC ultra battery were improved with respect to the lead battery and the AC-coated lead battery. These
experimental results indicate that the proper addition of nano Pb/AC into the negative electrode can improve the dis-
charge capacity and the long term cycle stability and remarkably suppress the hydrogen evolution reaction on the neg-
ative electrode.
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Immersion Ultra-Sonication Washing
AC :> (ethyl alcohol) :> (Pb(NO3)) :> (D.I. water)

Nano Pb/AC Washing and Ultra-Sonication
composite @ dry :: (H,S0,)

Fig. 1. Manufacturing procedure of nano Pb/AC composite.
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Fig. 2. SEM image of nano-Pb/AC composites with (a) nano Pb/AC-1500 (x20,000) (b) nano Pb/AC-1500 (%x200,000) (c) nano Pb/AC-2000
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Fig. 3. XRD spectra of AC and nano Pb/AC composite.
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Table 1. Discharging ability tests of lead acid battery and ultra battery at 1C, 2C and 3C discharge rate

1C rate 2C rate 3C rate
Disc. time [sec]  Disc. Capacity [Ah] Disc. time [sec] ~ Disc. Capacity [Ah]  Disc. time [sec] Disc. Capacity [Ah]
Pb 910.2 2.528 101.9 0.566 1.7 0.014
AC-1500 1193.7 3.316 297 1.65 834 0.695
AC-2000 1055.5 2.932 244.5 1.358 56 0.647
Nano Pb/AC-1500 1248.5 3.467 305.2 1.698 72.9 0.607
Nano Pb/AC-2000 1194.5 3.345 284.9 1.498 64.2 0.594
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