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Abstract

Lead-acid batteries are always accompanied by the deposition and dissolution of lead sulphate
during use. Over a long period of time or under incorrect operation, this can result in the deposi-
tion of large amounts of lead sulphate on the surface of the pole plate, affecting its life and effi-
ciency. The use of pulsed current charging is now a common charging method that can effectively
alleviate the sulphation problem of batteries. In this paper, we design a charging curve that can
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effectively repair sulphated lead-acid batteries by establishing an electrochemical model of the
battery and simulating and analysing the internal structural changes during the pulse charging of
the battery, as well as designing the charging power supply circuit topology. After simulation and
experimental analysis, the results surface that the charging method proposed in this paper can ef-
fectively remove the lead sulphate from the surface of the battery pole plate and achieve the acti-
vation effect.
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Figure 1. Physical and geometric model drawings of lead-acid battery plates
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Table 1. Basic parameters of lead sulphate
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Figure 2. Three-dimensional displacement diagram of lead sulphate before and after charging

2. REHIEWERE = B E

3. MERSRBRMB SRR HEER
3.1. REEE

FEAT FC R DL AR (P AR AR A BIHEAT BT T AEEIR B s A AR b, 58 A A R R A A R
YRR A AR . WA 3 R, R TEROR, DU 1A R S E SR AR AT R
TR BT 45 e, i € DX SR ) e B A R R VA R«

%107 m
251

201

151

-54

-104

-154

x105m|
25 20 -15 -10 -5 0 5 10 15 20 25
T x/m

Figure 3. Geometric model diagram of lead sulphate crystallisation
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Table 2. Basic parameters of lead
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Figure 4. DC charging lead sulphate variation diagram
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Figure 5. Pulse-charged lead sulphate variation diagram
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Figure 6. Surface view of the pole plate under different duty cycle charging pulses
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Figure 7. Charging circuit topology
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Figure 8. Positive and negative pulse currents
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Figure 9. Output current waveform
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Figure 10. Charging process waveform
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