Chemistry 220 « ch Test #2 o Spring 2005 Name: %@%{i M@ Y 4,

Directions: Answer the questions in the spaces provided. Show all work and units to receive credit.

. (20 points) Calcium oxalate (CaC,0,) is only slightly soluble in water. In order to determine the K;p of
calcium oxalate at room temperature, 30 g of calcium oxalate was placed into a beaker containing 100 mL
of water and stirred for one hour. The solution was then filtered and a 25.00-mL sample was titrated with
standardized 0.100 M HCl solution. (Nete: the oxalate ion (C,04° ) accepts 2 protons. )

Initial buret volume (mL): 344mlL
Final buret volume (mL): 1878 mL.  — =N RN HCA, }{‘“f}% Lo jf*
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Based on these data,

A) Calculate the molar solubility of CaC,0,.
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B) Calculate the K, of CaC;0..
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C) Calculate the solubility of CaC;0y. in the units of; g/100 mL. %ﬁ% R AT 5 ijw%
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2. (20 points) A 15.0-mL sample of an unknown monoprotic acid (HA) of unknown concentration was titrated using

standardized 0.250 A NaOH solution. The pH was monitored during the titration, and the following titration data was
collected.

pH Analysis of a Weak Acid / Strong Base titration
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Draw in the appropriate curve. After making an appropriate graphical analysis of the equivalence point, answer the
following questions:

A) What is the pH at equivalence?
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B) What is the concentration of the unknown acid?
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C) What is the pK, of the unknown acid? .
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D) What is the K, of the unknown acid?
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(15 points) A buffer is prepared by mixing 25.0 mL of a 0.200 M sodium c (CH:COONaj solution
and 15.0 mL of 0.200 M acetic acid (CH;COOH).

Acetic acid: K, = 1.8 x 107>, Henderson—Hasselbalch equation: pH=pK, + 1og;(w[ué~;]~}
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A) What is the pH of the buffer?
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B) Can the buffer consume more moles of strong acid (SA), strong base {SB), or equal amounts of SA or
SB before the buffer capacity is exceeded? Explain briefly.
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C) Indicate the influence (INCREASE, DECREASE, NO CHANGE) on the pH of the solution with the
addition of each of the following to the buffer solution (assume buffer capacity is not exceeded).

i 1.0mLof LOM NaOH __ e reame
2

i, 1.0mL of 1.0 M HCI

iv. 5.0 mL of 0.50 M CH;COOH

v. 5.0 mL of 0.50 M CH;COONa
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4. (20 points) The following Ksp data was collected for the dissoiutiof??i’f’?ﬁfé salt, vanadium (III) phosphate: VPQ,.

(Note: Actual graphing of the data is NOT required and will NOT be graded. All of the points very closely fit a line.
The grid is provided only if you find graphing helpful in answering the question.)
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The relationship of K fo temperature is;
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Some of the following relationships may also be useful in answering this question:

Slope is defined as m = %‘i AG® = —RTInK AG® = AH® — TAS®
: X

You may assume AH and AS do not change
over the temperature range of this experiment.
Therefore, AH=AH® and AS=AS°.

Based on the data provided,
A) Calculate AH for the reaction.

Al AL =- 143 8073 = =403
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B) Calculate AG*® for the reaction.
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C) Calculate AS for the reaction.
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