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LEAD PIPE IN POMPEII

Vesuvius 79 AD

pipes to 200 BC



Facts about lead (answer the question “what is lead?”).

Describe where lead is found and why (answer the 

question “where does lead come from?”).

Talk through public health issues brought on by lead 

(answer “why should I care about lead and how 

concerned should I be?”).







WHERE DOES LEAD COME FROM?





LEAD ORE DEPOSITS

https://pubs.usgs.gov/of/2009/1297/





Miners came to 

Wisconsin in early 1800s 

when lead was 

discovered. The lead 

miners were nicknamed 

“badgers” because many 

of them lived in burrow-

like dwellings through the 

winter.





By Gordon B. Haxel, Sara Boore, and Susan Mayfield from USGS; vectorized by User:michbich - 

http://pubs.usgs.gov/fs/2002/fs087-02/, Public Domain, https://commons.wikimedia.org/w/index.php?curid=11215468

Earth’s Crust



source: NASA



Arcones, A., Thielemann, FK. Origin of the elements. Astron Astrophys Rev 31, 1 (2023). https://doi.org/10.1007/s00159-022-00146-x



source: NASA; Hubble Space Telescope image of the Veil Nebula



LEAD FROM ORE

2 PbS + 3 O2 2 PbO + SO2

2 PbO + C 2 Pb + CO2

2 PbS + 3 O2 + C 2 Pb + SO2 + CO2

2 PbO + PbS 2 Pb + SO2



ELEMENTAL USES

lead projectiles 1500



ELEMENTAL USES



USE OF LEAD COMPOUNDS – POTTERY GLAZING

https://www.invaluable.com/auction-lot/superb-roman-lead-glazed-pottery-skyphos-45b-c-5ff46fab85

Roman



USE OF LEAD COMPOUNDS – PAINT PIGMENTS

dates to 4th century BC; banned in 1977



USE OF LEAD COMPOUNDS – PAINT PIGMENTS

used for centuries; still used in pottery, plastics, industrial coatings.

lead chromate

chrome yellow



USE OF LEAD COMPOUNDS – MAKE-UP



USES OF LEAD – SWEETENING WINE

lead acetate = sugar of lead

Romans sweetened wine 

with sapa, a syrup made by 

boiling down grape juice in 

leaded vessels



USES OF LEAD – GLASS MAKING

leaded glass - lead replaces the 

calcium content of a typical glass. 

PbO is added, typically 18–40% (by 

mass), imparting clarity and improving 

molding.

dates to antiquity

1670’s Britain = first industrial production



USE OF LEAD ALLOYS – SOLDERS

banned in 1986 prior 

up to 50% Pb

still available



USE OF LEAD - ELEMENTAL



USE OF LEAD COMPOUNDS – GASOLINE ADDITIVE

introduced in late 

1920’s; banned in 

cars with catalytic 

converters in 1975. 

Complete ban in 

1996.

2021 UN said no 

more automotive 

being sold



USE OF LEAD COMPOUNDS – GASOLINE ADDITIVE



USE OF LEAD ALLOYS – FREE-MACHINING STEEL

Lead is insoluble in steel and makes 

imperfections that result in chips that 

break off during cutting.

Not weldable!



USE OF LEAD COMPOUNDS – PVC STABILIZERS











https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4961898/

LEAD INTERACTS WITH CALCIUM BINDING SITES

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4961898/


LEAD DAMAGES RED BLOOD CELLS

Basophilic stippling is a typical sign of lead poisoning. The 

term refers to small, blue, dot-like structures scattered 

uniformly throughout the hemoglobin area of red blood cells.



DOI:10.1016/j.mehy.2023.111095

LEAD INTERFERES WITH HEME SYNTHESIS

http://dx.doi.org/10.1016/j.mehy.2023.111095


LEAD INTERFERES WITH NEURONAL ACTIVITY

https://sitn.hms.harvard.edu/flash/2016/deadly-biology-lead-exposure/





some

Economists hypothesize that regulation of leaded gasoline and lead paint in the 1970s caused crime rates to drop in the U.S. about 20 years later.CPSC = Consumer Product 

Safety Commission. SOURCES: Rick Nevin, FBI Uniform Crime Reporting Statistics 



…the best available science which shows there is no safe 

level of exposure to lead.   

There is no level of exposure to lead that is known to be 

without harmful effects. 

There is no level of exposure to lead that is known to be 

without harmful effects.  

https://www.epa.gov/ground-water-and-drinking-water/basic-information-about-lead-drinking-water 

https://www.who.int/news-room/fact-sheets/detail/lead-poisoning-and-health 

https://www.atsdr.cdc.gov/csem/leadtoxicity/physiological_effects.html













Effective January 1, 1996, leaded gasoline was banned 

by the Clean Air Act for use in new vehicles other than 

aircraft, racing cars, farm equipment, and marine 

engines.

The UN announced Algeria used the last of  its 

automotive leaded gasoline stockpile on August 30, 2021.



TEL stops knock at 1 part per thousand

Ethanol requires 10%



The FDA will continued to allow lead acetate in haircare 

products until January 2022, but will not enforce the ban 

until 2023. Efforts to stop this use in 2018 resulted in 

objections and a public hearing request. Lead is found in 

more than 60% of  lipsticks on the market. Lead is even 

found in dyes used for cake decorating.  Recent reports 

of  elevated lead in dark chocolate and cinnamon.



action level 1ppm

12 of 36 above; 3.52 highest

from soil

450 cases from apple sauce due to 

lead chromate

2010 testing 

61% tested all >2, <10ppm

10 ppm FDA safe level

https://www.cdc.gov/lead-prevention/news/outbreak-applesauce-pouches.html



https://southernillinoisnow.com/2021/09/29/nyc-department-of-health-warns-about-lead-found-in-traditional-ceramic/

2021

15 poisoning cases



2019

https://arstechnica.com/science/2021/10/toxic-frosting-children-poisoned-with-lead-copper-from-cake-decorations/

25% Pb in color dust





https://www.pvwc.com/lead-in-water-pipes/

1940 Plumbing Manual by the 

Bureau of Standards:  “Lead 

piping in water-supply lines shall 

not be used unless it has been 

definitely determined that no 

poisonous lead salts are 

produced by contact of lead with 

the particular water supply.”









Facts about lead (answer the question “what is lead?”).

Describe where lead is found and why (answer the 

question “where does lead come from?”).

Talk through public health issues brought on by lead 

(answer “why should I care about lead and how 

concerned should I be?”).



MJPHD.net
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