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dieldrin 

Homework #2 

Due Wednesday, March 16 at start of class 

Important Notes 

You are encouraged to collaborate with classmates on approaches (not answers) to problems, but worked turned in 

must be your own. Unless otherwise stated, you may only use the following resources: 

 your class notes,  

 assigned readings,  

 handouts/power point slides (available at “go/echem” course website), and  

 a periodic table  

 

For example, I am often asking you to predict a property or draw a structure that could be looked up on the Internet 

or in a book. Looking up the answer (instead of reasoning your way to an answer) would be a violation of the honor 

code. If you believe you are missing necessary information, please let me know. Remember that when I ask for a 

prediction I am looking for reasonable answers. I don’t expect your answer to match exactly.  

 

Please show all work/calculations used in arriving at your answer, including unit conversions so 

I can award as many partial credit points as possible.  

You are free to look up values/units for universal constants (e.g., R) and any unit conversions 

(e.g., Pa-to-bar), as needed. If you require an empirical constant that is not available to you (e.g., 

σ), use the data you do have to estimate a value for your problem and explain your reasoning.  

 

1. Predicting vapor pressure 

Aldrin and dieldrin are both POPs covered by the Stockholm Convention. Aldrin breaks down to 

dieldrin quickly in the environment, and it is dieldrin that actually persists and has the desired 

insecticidal properties. It also is known to be neurotoxic and endocrine disrupting to humans. 

a) Which intermolecular forces operate between dieldrin molecules when in its pure condensed 

phase. What intermolecular forces operate between aldrin molecules in its pure condensed phase? 

(a list with brief explanation (for each) is fine, be specific) 

b) Qualitatively predict whether aldrin or dieldrin has higher vapor pressure. Explain your 

answer based on molecular structure and intermolecular forces. Be specific. 

c) Empirically estimate the vapor pressure and maximum gas-phase concentration (g/m
3
) you 

might be exposed to (i.e., making a local equilibrium assumption) if you were spraying dieldrin 

in a field (at 32 °C).  

d) Semi-empirically estimate the vapor pressure of dieldrin at 32 °C using a single vapor 

pressure-temperature data-pair that you find in the literature or on the internet. Please cite your 

source.  

e) Compare your answers to (c) and (d), including (at least) how well they agree, why they may 

differ, and which estimate you place more confidence in. 

 

 

 

 

 

 

aldrin 
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Tm = 176 °C  Tb = 385 °C 

2. Exposure to gasoline vapors lab 

a) Is the ratio of benzene-to-xylenes, ([B]/[X])air, concentrations that we were exposed to through 

inhalation while pumping gas are the same as the concentration ratio in the liquid fuel itself, 

([B]/[X])fuel? Explain your answer and if not the same, explain which ratio is higher/lower. 

 

b) Recall in our lab that we extracted the BTEX off of the ORBO tubes using a CS2 solution that 

contained an internal standard (decane at 14.6 mg/L). I will refer to this solution as the IS 

solution. Recall also, that it is the ratio of analyte (e.g., benzene, B) to decane that governs our 

measurement. So if this ratio is altered due to errors in our procedures, then the measurement 

will also be in error. 

For each of the following non-ideal experimental scenarios, briefly explain whether the benzene-

to-decane ratio, B:C10, would increase, decrease, or remain unchanged relative to the ideal 

experimental scenario. The “ideal” represents the textbook/lab handout scenario where all 

solutions/procedures were prepared/executed flawlessly. 

 i) the IS solution was opened to the atmosphere prior to extraction. 

 ii) the extract (i.e., post-extraction) was opened to the atmosphere 

 iii) the ORBO tube was extracted with <1 mL IS solution 

iv) for desorption efficiency tests, the tube was spiked with <10 μL of the BTEX spike 

solutions 

v) the BTEX spike solution for desorption efficiency tests was opened to the atmosphere 

prior to spiking 

 iv) the GC method got altered and injected 2 μL of extract (instead of 1 μL) 

 

3. Bonus. Do a quick search to identify (name and chemical formula) an important (high vp!) 

compound that contributes to “new car smell”. Draw the compound here and cite your 

(scientifically defensible!) source of information. 

 

 


