
1. Platinum supported on Alumina -> more effective in breaking
chemical structure of pharmaceuticals than -> Palladium
supported on Alumina

2. Basic pH solution -> more effective than -> Acidic pH
3. Reaction ran ≈ 36 times faster.
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Introduction and objectives

How This Relates to Your STEM Coursework

Experimental Methods
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Pretreatment
1. Obtained 90 mL of water for each reaction
2. Pd on Al2O3, and Pt on Al2O3, 0.04g each 
3. 20min H2, 5min N2, 30min air (O2)

Catalytic Reaction
1. Add albuterol and paracetamol solution
2. Sampling roughly hour intervals via syringe

Data Analysis 
1. Liquid Chromatography (LC/MS-QTOF, Agilent) 

to identify concentration of solution based on 
mass to charge. 

2. Using area and standard curve, found 
concentrations of pharmaceuticals.

3. Recorded the data and graphed

• From the Orange County Water District, I learned 
that a number of methods are already being 
implemented to help treat wastewater, but more 
work must be done. More efficiency in energy 
usage is needed as well. 

• I learned that with catalysts, we can increase 
rates of chemical reactions, and apply that to 
real-world issues, like making our freshwater 
supply more sustainable. 
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• I did not take chemistry at school yet, which 
posed a challenge when partaking in this 
program. But I was still able to apply my 
knowledge of biology. I applied the principle of 
catalysts speeding up reactions to the provide a 
sustainable potable water supply for the planet. 

• I also applied my mathematics to work with 
Moles, the Avogadro constant, atomic masses, 
and concentrations in given solutions. From 
SHINE, I can take away what I learned about 
how chemical reactions work at the atomic level, 
with the activity of electrons and charged atoms. 

Results

Figure 1. (A) Diagram of Reactor (B) Real-Life Image of Reactor 

Figure 4: Degradation of (A) paracetamol and (B) albuterol with Pt supported on 
Al2O3 in different pH; pH 2.95, neutral and 11.97 catalyst dose: 0.4 g/L [Albuterol]0 = 
1 ppm and [Paracetamol]0 = 1 ppm

Standard Curve

Results

1. Different concentrations of same 
substance (ppb)

2. Measured area of solutions and
drew graph 

3. Derived linear equation
4. Found the concentration (in ppb) 

of a particular substance of any 
given peak area

y = 209.48x + 2036.6
R² = 0.9991
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Figure 2: Standard curve for albuterol
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• The research in our lab is to understand how we 
can find better ways to treat substances that are 
difficult to be broken down. Through alternative 
chemical methods we can understand how to 
purify wastewater. 

• We can use catalysts to break down 
pharmaceuticals, making the process more 
efficient. I am testing catalysts to see how they 
affect reactions needed to break down harmful 
pharmaceuticals that can remain in treated 
wastewater.

Figure 3: Degradation of pharmaceuticals with heterogenous catalyst (A) Paracetamol 
with Pt supported on Al2O3 and Pd supported on Al2O3. (B) Albuterol with Pt supported 
on Al2O3 and Pd supported on Al2O3 catalyst dose: 0.4 g/L [Albuterol]0 = 1 ppm and 
[Paracetamol]0 = 1 ppm
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