
Effects of Acidic Rainwater on Leaching of Sphalerite 

How is the leaching of  
Lead (Pb) in the 
mineral Sphalerite 
affected by differing 
acidity of rainwater?

1 Measure out the water and acidify
2 Weigh out the Sphalerite and add to water
3 Wait for a month, agitate every week
4 Filter out the excess Sphalerite
5 Weigh the quantitative filters for each of the trials
6 Add KI to each of the solutions then, filter the solids 
with the quantitative filter
7 Let dry for a week then, weigh the final weight of the 
filter and subtract by the original mass of the filter

The graph of 
average Lead 
(Pb) 
precipitated 
over the pH of 
the water.

Mining companies should be wary of acidic 
water as it can drastically increase Pb 
leaching.

Treat mine waste with basic solutions to 
mitigate potential hazards associated with 
the storage of Pb.



Introduction

Sphalerite is one of the most 
common Zinc ores used. Although 
the official chemical formula of the 
mineral Sphalerite is ZnS, other 
metals such as Pb (Lead) and Fe 
(Iron) can substitute and take the 
place of the Zinc.

Zinc (Zn) is a very important metal 
modern society. It is used in 
everything from computers to 
pennies.

In the mining process, the Lead and Iron are discarded as they cannot 
be used to obtain Zinc. The excess mine waste is placed in mine waste 
facilities. Lead can escape from mine waste storage areas and seep 
into the environment. This is called leaching and it poses a big 
problem in local mining ecosystems.

This is an image of one of the Sphalerite samples 
provided to me by South32 Mining Co.



Problem
As more CO2 is added to the earth, it forces a chemical reaction with the ocean. This reaction 
creates carbonic acid in the following formula CO2+ H2O ⇌ H2CO3. Carbonic acid lowers the pH of 
the water causing the world’s water to overall decrease in pH and become more acidic.

This is an image I took of San Diego Bay, California. 



Proposed Experiment
I created an experiment that would test how much Lead (Pb) was leached if the pH of the 
water was decreased just like what is happening in the real world. I would purposefully 
change the pH and see how the amount of Pb leached was affected. This means that the pH 
of the water is the independent variable and the amount of Lead leached is the dependent 
variable. The amount of water, Sphalerite, and temperature are assumed to be held 
constant.

Materials Needed:
Distilled water, at least 360 grams of fine ground Sphalerite, 180mL of > 0.1M KI or other 

Iodide solution,  < .01M HCl ,a pH meter, many beakers and vials, parafilm covers, 
gravimetric analysis tool, funnels, qualitative filters, quantitative filters, and of course, 

time.

This is an image of all my trials laid out before I let them sit for a month in Step 4



Hypothesis
As the pH of the water decreases (increases in acidity), the amount of Lead (Pb) leached out 
will increase. 

pH Pb



Procedure
Step 1: Measure out 18 40.0 mL vials of distilled water and split 
them into groups of 3. Label them the different pHs you want them 
to be at. I used 7, 5, 3, 2, 1, and 0 pH. 

Step 2: Using a pH meter (shown on right), use an acid to get the 
vials down to the specific pH needed. I used HCl because it is very 
common and categorized as a strong acid. Also make sure that 
your pH 7 water is actually pH 7. Even though water is technically 
7, it almost never really is. 

Step 3: Measure out 20.0 grams of fine ground Sphalerite powder. 
Then add 20 grams to each of the 18 vials.

Step 4: Cover the vials in parafilm to protect from outside variables 
that could tamper with results. Let the vials sit for a week and 
then, agitate the vials. Do this 3 more times. This means the vials 
are sitting for a total of 1 month. (4 weeks) This was taken when I was doing Step 2 



Procedures Continued
Step 5: Filter out the Sphalerite with a qualitative filter. This 
should filter out all the solid Sphalerite and only leave the water 
and the Pb dissolved in the water

Step 6: Then, add at least 10 mL of .1M KI into the filtered vials. 
This reacts with the Pb to create PbI2 which is an insoluble solid. 
If Pb is present, it turns yellow.

Step 7: Weigh out the exact weight of quantitative filters and 
write the mass of all filters down, one for each vial. 

Step 8: Filter the solution again with a quantitative filter. This 
will capture all the solid PbI2 and let all the water and ions 
through. See image on the left.

Step 9: Let dry for a week and then weigh all the filters. Then, 
subtract the original weight of the filters from the new mass to 
get overall gain in weight. 

This was taken as I was doing Step 8



Data
● As the pH of the water 

increases, the amount of Pb 
dissolved in the water 
decreased.

● The change in the amount of 
Pb dissolved is not linear but 
always decreases by some 
degree

pH
Total grams 
of PbI2

7 0.0196
7 0.0136
7 0.0144
5 0.0199
5 0.0232
5 0.0232
3 0.0254
3 0.0256
3 0.0198
2 0.0303
2 0.0344
2 0.0324
1 0.0438
1 0.0500
1 0.0407
0 0.0481
0 0.0509
0 0.0513

pH Average PbI2

7 0.0159
5 0.0221
3 0.0236
2 0.0324
1 0.0448
0 0.0501

These are the 
average values of 
the data on the 
right. I graphed 
them on the left 
to see the clear 
trends emerging.

These are the 18 
trials that I 
conducted in my 
experiment.



Data Interpretation

This was taken during the week of drying in Step 9

As clearly seen, as the pH decreases the amount of Pb increases. 
This can be attributed to the behavior of ions. As the pH 
decreases, the more H+ ions are given off by the solution. These 
H+ ions can interfere with the solid rock and pull the bonds 
apart resulting in Pb2+  ions in the solution. 

Although there are clear trends, some of my trials were pretty 
far off the average. For instance, one of my trials at pH level 3 
was .03 off the average of pH 3. This can be attributed to a low 
substitution rate. The samples I used were collected all over the 
South32 mine near Tucson, Arizona. This means that in some 
parts of the mine, there is not as much lead around to substitute 
with the Zn. This is why I took 3 trials of each pH level and then 
took the average. This offsets the individual discrepancies 
somewhat and better represents the whole.



Implications

This was taken during the straining process in Step 5

The results of my research is not good news for the mining 
industry. This is because as more carbon is added to the air by 
cars, airplanes, and manufacturing and powerplants, the 
leaching of toxic lead into the environment will increase.

Although there is no direct way that mining companies can stop 
the carbon emissions, there are ways to stop the speed of the 
leaching process.

I suggest treating the mine tailings and waste with a basic 
solution. Bases accept H+ ions which could otherwise break the 
bonds of the lead in minerals like Sphalerite. This can be a good 
mitigation strategy to relieve the local ecosystem.

Also, frequent testing of the environment around the waste site 
could provide insight and warning of impending lead poisoning. 
If they detect a lot of lead in the ecosystem, then they can take 
the waste elsewhere or try to treat the environment.
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This was taken when I was doing Step 6


