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• Paragraph One: Intro (2 points) 

 Introductory statement of the purpose of the project 

• Clear statement of the key findings 

• Values provided with proper units 

 
• Paragraph Two: Explanation of the approach used to obtain the results (3 points) 

 Synopsis of the strategy employed (but no values provided) 

• Assume 1 cm3 of pure explosive at start 

• Determine the amount of heat produced by the detonation by the standard ∆rxnH obtained from 

standard ∆fH values, adjusted for the number of moles of explosive in 1 cm3 

• Determine the temperature the gases will rise to upon absorption of the heat produced in the 

detonation, prior to expansion, based on the number of moles of product gas present in the 1 cm3 

box and the molar heat capacity of an ideal gas. 

• Determine the pressure the gases will rise to inside the 1 cm3 box, at the final temperature, prior 

to expansion, based on the ideal gas law. 

• Determine the volume the gases will occupy at room temperature and pressure from the ideal gas 

law. 

 

• Paragraph Three:  Conclusions: Critical evaluation of the results (4 points) 

 State the simplifying approximations used in the calculations and the impact on results 

 Assumptions 

• Stoichiometry:  The detonation was assumed to proceed entirely by the balanced chemical 

equation obtained by following the guidelines outlined in the project handout in the order they are 

presented: all nitrogen becomes N2(g), all hydrogen becomes H2O(g), carbon becomes CO2, CO, 

soot (in decreasing priority) depending on the available oxygen in the molecular formula. The 

actual detonation may involve other chemical reactions. 

• Using standard ∆fH values to estimate the heat produced: ∆fH values describe the heat produced 

under constant pressure conditions. This problem involves constant volume conditions, thus the 

heat is related to ∆U values, not ∆fH values.  Thus, we are assuming ∆H ≈ ∆U. This is only true 



when no work is done by the system.  Clearly, in this problem, this is not true due to the large 

number of moles of gas produced.  Therefore, we are underestimating the amount of energy that 

goes into the gases, and thus ∆T they will experience, by assuming the only energy put into the 

gases is heat at constant pressure (ie., ∆H).  We would get a better estimate by calculating the work 

done by the production of gas via w=−P∆V, where ∆V can be calculated as ∆nRT/P (∆n = change 

in moles of gas during reaction) and adding that value to the energy that goes into heating the 

gases. 

• Ideal Gas Behavior 

Gases behave ideally under conditions of high temperature and low pressure.  In this application, 

the astronomically high pressure that builds in the 1 cm3 box suggests that the gases inside the box 

will not behave ideally. This will impact the following calculations: 

• Heat capacity of an ideal gas (7/2 R) was used to determine the ∆T. 

• Ideal gas law is used to determine pressures and final volume. 

• Overall quality of writing (1 point) 

 Clear 

 Organized 

 Concise but complete 

 Proper assertions made and supported with evidence 

 Conclusions consistent with the evidence gathered 


