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Abstract
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Lead (Pb) contamination is a major problem in both developed and developing
countries. The contaminations are often found in products such as children toys, paints, and
food products. As a result, there is an urgent need for an economical heavy metal indicator. In
order to address this issue, the modern approach of layer-by-layer (LbL) assembly to modify a
surface of polyethylene can be used. The strip of polyethylene film (PE) was obtained from
used water and milk bottles. A solution of chromium trioxide and sulfuric acid was then used to
oxidize the surface of PE into multiple carboxylic acid groups. First the monolayer modified
with polyethylene glycol (PEG) to form PE-PEG and with polyethylene imine (PEI) to form PE-
PEI were synthesized and embeded with sodium rhodizonate and dithizone as lead detecting
dyes. The sensitivity of the monolayer modified PE strips was too low and could only detect the
present of lead as low as 5000 ppm. The bilayer modified PE strip with polyethylene glycol
and polyethylene imine through the process of the amidation followed by the nucleophilic
substitution, yielded much better result with the sensitivity as low as 50 ppm. The newly made
PE with hydrophilic surface was non-covalently embedded with sodium sulfide as a detecting
dye that turned light brown or black in the present of lead. The sodium sulfide coated bilayer
PE-PEI-PEG strip could be reused up to five times and was shelf stable for longer than three

weeks.
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