CHM2123 Quiz #8: Ester Synthesis and Applications
Assigned November 15th , 2012                                                                                                                                Due Monday, November 19th by 4pm

Name:___MARKING SCHEME_____________________
Student #:  





Name of Demonstrator:    




   
Required Reading: S&F, 10th Ed. Sections 17.7, 17.8, 17.12
1. A student synthesized benzyl acetate following Fischer esterification, and combined 3.4 mL benzyl alcohol (MW = 108.14 g/mol, ρ= 1.044 g/mL) and 0.57 mL acetic acid (MW = 60.05 g/mol, , ρ= 1.049 g/mL) under reflux for 50 minutes. With an equilibrium constant of 3.0, determine the theoretical yield of the ester formed. (3 points)
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2x2 - 0.117x + 0.00081 =0
x =0.050 or 0.0080
x = 0.0080 since the value cannot be greater than the init. conc.

the theoretical yield of moles of ester formed at equilibrium is 0.0080, or 1.23 g benzyl acetate.










· - 0.5 points if only solving for x.   (must indicate that value is moles of ester formed)

· - 0.5 points if a % yield is calculated.  Theo. yield is not a percent yield.

·  -0.5 points if calculation error, but the necessary steps are performed.
2. Regarding the protocol outlined in part A,

a. What are the purposes of the steps outlined in #5? (2 points)

i.  Washing with water removes excess sulfuric acid. (0.5 points) 
ii.  Washing with 5% Na2CO3 deprotonates any unreacted benzoic acid, and moves this to the aqueous phase. (1 point) (Any remaining sulfuric acid is also neutralized)
iii.  Washing with NaCl increases ionic strength of aqueous phase, and ensures unreacted methanol remains in the organic phase. (0.5 points)
b. What distillate do you expect to form at the end of the experiment? (1 point)


Methanol
3. Using key words, briefly describe the physical properties of a cross-linked polymer. (2 sentences max, 2 points)

Cross-linked polymers have generally poor solubility, (owing to the significant increase in molecular weight) and varied elasticity (rigid to stretchy) depending on the composition.

(1 point each)
4. In part C of the experiment, you will prepare a slime with a ‘’borate-ester’’ composition.  If you add H2O to the slime you form in part C, it dissolves. Why? (2 points)

Adding water drives the equilibrium back to the reactants, and the cross-linking is 
reversed, reforming the borate and PVA, which are more soluble. (2 points)
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