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The rest of the report can be completed after the lab session. 

1. In Trial #1, what is the initial concentration of tBuCl when all reactants have just been combined?
Use the correct number of significant figures in your final answer.

(0.18 M tBuCl)(1.00 mL tBuCl soln)       0.005625 M tBuCl 

      (32.00 mL total mixture)
      mol tBuCl / L 

2. Is the reaction-profile shown on Graphs p.2 that of a zero-order reaction?
Explain why, or why not:

No.  A zero-order plot would be linear, not curved.

3. Comparison of the R2 values for the two plots on Graphs p.3 indicates that, by the method of
integrated rate laws, the hydrolysis of tBuCl is of what order wrt [tBuCl]?     (circle answer)

first-order or second-order 



2
Rate-Constants & Half-Lives 

Trial # 
Rate constant   k (s-1) 

obtain from graph #4 slopes 

Half-Lives (t1/2) 
give to nearest 1 second 

% Difference 
for t1/2 

(no decimals) from Graph Calculated 

1  RT 

2  hot 

3  cold 

 use the slopes for the three first-order plots shown on Graphs p.4 to obtain rate constants, k,
as per the discussion in the lab manual; ensure the correct sign is given.

 measure each t1/2 (nearest 1 s) using Graphs p.5, as discussed on the printed graph.

 calculate each half-life (t1/2) to the nearest 1 second, as per the Treatment of Results.

 using the equation in the lab manual, determine each % difference to 0 decimal places.

Temperature Dependence 

Trial # Temp (K) 
report to 5 sf 

1 / Temp  (K-1) 
report to 5 sig figs 

ln k
report to 3 decimals 

Arrhenius Plot  
from eqn of best-fit line  

1 RT slope =  

Kelvins 2 hot 

3 cold R2 = 

 fill out the Temp, 1 / Temp, and ln k (the rate constant) columns as per the Treatment of Results.

 record the slope (to 0 decimals) and R2 values (to 4 decimals) from the Arrhenius Plot.

Calculate the activation energy (Ea) for the hydrolysis of tBuCl using the slope of the 
Arrhenius plot and the method discussed in the Introduction.   Give your answer in decimal format
with the correct number of significant figures. 

slope = -Ea / R 

Ea = (- slope)(8.3145 J / K mol) 

Ea =         kJ / mol 
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