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1. These questions concern the weak base sodiunn propionate, ^^^^^- ^ ( ^ ^ ( C ^ ^ r 9 ^

a. An aqueous solution of sodium propionate has pH>7. Write a balanced net iontc equation
to explain this observation.

>^Sf'C

C^HsOr ^ [A-^O-^ H-C^Hg -̂  OH"

b. You add the following Indicators to separate sannpies of the sodium propionate solution and
note the resulting colors (see iast column):

Color in NaC3H5O2(aq)Color ChangepH Interval of Coior ChangeIndicator blueYeMow to m^3.8-(SA)Bromcresol green blue •=>Yellow tc/bludJ6.0 " ^oithymol blueBF
/fellow to re'd=> orange -rp^ f - a

yellow ^ JS
<"&.8 " 8.2^Phenol red

(TfelloiXi) to blueTO- 9.6Thymol blue
yellowYeilowto bjue^.3-Pl0.5Thvmolphthalein

Estimate the pH of the sodium propionate solution as precisely as you can: - / X ' o- Q

c. If you wanted to convert IL of O.IOM sodium propionate solution to a buffer,

'^'fo^ld'S^^^djd ' What would you add (provide a chemical formula)? J.- iC-^HgO^ ,

io ^^^^^^..' About how much of it (in moles) would you need to add? ^ Q ^ I vv̂Q J e
0'0'^mol f^^b^'f'Pi f^o complex calculations are required. .

A-^,DSm^/ ^^50 /^ rv^oU<, bass. - moles a-Od =• IL^O.iOH -^ O, I ynoj
L kJ f̂̂ nn/v, d. Wrlte^ balanced equation (any type) that explains how your new buffer resists changes in

pH if JjCL's added. , j -, -f- i i /s iS //^^SYISU/VV^'

hl<0. + H , 0WC3^f^O*- + C.3H5

2. Here are some data you can use to calculate the molar absorptivity of an indicator. Calculate
EHin and show how you find its units. (Recall: Ax= EibC and Ai,totai=Ai,Hin+Ax,in-)

[o find £ b

AxHln

Aj^ln"

t j Indicator

1.00 cm

0.002

0.742

l59x10'^iVl

HJ^ mi-^su-ui.tux . /« i^ • ^

^s

i rtXh / b
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3. Rank the foilowing solutions in order of Increasing pH: ̂  ^ ^

NaC3H5O2. HCI, HC3H5O2, KC!, NaOH,_NH5C3H5O2

High pHLow pH

To measure the pKa of an Indicator f HIn"), you nnake three solutions from the stock
indicator (3.75x10"^ M) as described below. From earlier pH paper tests, you are sure that

Cz 5^^

4.

the indicator undergoes a color transition between pH 5.5-7.5.

SOLUTION A: • 3.00 mL stock indicator + 5 mL lM HCI + watertp_25X^rnL "'^ ^ ^
SOLTUION B: 3.00 mL stock indicator + 5 mL lM NaOH + water to 25.0 m l
SOLUTION C: 3.00 mL stock indicator -f phosphate buffer (pH 6.5) to 25.0 mL

a. Which solution has the highest pH? <,tr&i^5 lorujx p^^.se.tJ' A ( S ^ no difference

B no difference

j ̂ ai^^-^"--^

Which probably has the highest concentration of HIn2

What is the total concentration of indicator in SOLUTION A?

If the rndicator actually has a pKa - 6, predict the ratio ratio is <1 =1
of [In~]/[HIn] in SOUJTION C. . y ^ , , u^ ^>^rr -~\ ^ ru A (^T "\ ^

At right are the spectra for two of the solutions
you made. You decide to measure the
concentration of HIn in SOLUTION C. Show on
the graph a good wavelength to use for this
measurement., . ^ , Xc U A-

Which solution, A or B, has the greater molar
absorptivity (e) at the wavelength marked with
verticai line? D ^—

ft / _ ^scuvvo Â trr- l^ctK

9 - " /L L '^

^"aa^--^

Solution B

f. 0

wavelength

A bonus question:
A potential acid-base indicator has two colored forms, HIn, and In.
The spectra are shown at right (for purposes of answering this
question, it doesn't really matter which spectrum corresponds to
which form). Will this make a useful indicator? Explain in 15
words or less.
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