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Abstract

Background and Purpose: 85 percent of the total amount of produced lead in the world is consumed to
produce lead/acid batteries. Due to the limited lifespan of these batteries, they can be used as a source of
secondary lead extraction; they are considered hazardous waste. Lead recycling from scrap batteries
results in the production of metallic lead fumes, as well as emissions of sulphur dioxide and carbon
dioxide. This study aims to determine the efficiency of the air filtration system in reducing lead
concentration and the effectiveness of using a scrubber to reduce SO, concentration in the secondary lead
production units of Jannat Abad Industrial Park.

Research Method: The ambient lead concentrations were sampled using the SKC personal sampler unit.
Sampling of SO, concentrations was also conducted using the Testo 350XL unit at four monitoring
stations located in the North, South, East, and West of Jannat Abad Industrial Park, 4 times in winter,
spring, summer, and autumn, 2015. Simultaneously, the total suspended particles and lead particles were
sampled by Westech M9096 sampler unit and SO, concentrations were sampled in three points of the air
purification system (including the exit point of the stack in one of the six secondary lead production
factories in Jannat Abad Industrial park and also at the inlet and outlet of the pilot scrubber) by Testo
350XL gas detector unit. Then, the lead concentrations measured at the eight stations mentioned above
across four seasons were analysed using an atomic absorption unit.

Results: The results showed that by applying modern and new engineering systems, including cooling,
cyclone, bag filters and installation of online particle monitoring system, the average particles
concentrations at the stack exit is 9.5 mg/m® and the average of lead concentration is 1.57pg/m’ and the
removal efficiency for lead particles and total particles is 99.5 percent and it meets the standard limits.
Sulphur dioxide was not removed; instead, it was collected by air-conditioning and cooling systems and
then exhausted to the atmosphere through a stack, with an average concentration of 4470 ppm (the
standard limit is 800 ppm). Applying the pilot scrubber reduced the SO, concentration to 650 ppm.
Conclusion: In the secondary lead production units above, lead particles are removed to the standard
level. It is recommended that the most appropriate method to remove sulphur dioxide is using sodium
carbonate for reacting with lead sulphate and converting lead sulphate to lead carbonate and reducing SO,
emissions in the production process and simultaneously using the most appropriate dynamic scrubber
system with a removal efficiency of SO, gas at up to 85.55 percent and reduction of SO, concentration at
the stack exhaust gas up to 650 ppm.

Keywords: Lead, SO2 gas, Scrubber, Cyclone, Bag filter.
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Figure (1): Geographic location of Jannat Abad industrial town.
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Table (1): Unit characteristics of measuring lead and SO, concentrations in the air purification system, stack exhaust
and around the industrial park
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Figure (2): Sulphur dioxide removal process by a pilot scrubber
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Table (2): Results of measuring seasonal particle concentrations, lead concentrations and SO, concentrations in the
air purification system and stack exhaust
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Chart (1): The average concentrations of lead in the outlet hood of the furnace, the channel located before the cooling
unit, the channel located before the bag filter and the stack exhaust in four seasons.
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Chart (2): The average concentration of sulphur dioxide in the air purification systems of the factory in four seasons.
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Table (3): Results of seasonal measurements of ambient lead and SO, concentrations in the Industrial town
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Chart (3): Lead concentration in Jannat Abad industrial town in the autumn of 2015
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Chart (4): Concentration of sulphur dioxide in the industrial town of Jannat Abad in the autumn of 2015.
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Table (4): Results of absorbed SO, with sodium phosphate using a dynamic scrubber
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Chart (5): The effect of increasing the inlet gas flow with a constant flow of absorbent on the SO2 absorption
efficiency with sodium phosphate.
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Chart (6): The effect of increasing absorbent flow with constant flow of inlet gas on the SO, absorption efficiency with
sodium phosphate.
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