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1. These questions concern the weak base sodium propionate, Naﬁ;gk&%z ywa @ Ems:c

a. An aqueous solution of sodium propionate has pH>7. Write a Eaianced net ionic eguation
to explain this observation.

C4Hs0,” 4 H,0 — HCyHsOy + OHT
tnu 8% ’DH

b. You add the following indicators to separate samples of the sodium propionate soiution and
note the resulting colors (see last column):

Indicator "] pH Interval of Color Change Color Change Color in NaC;H:0.(aq)
Bromecreso] green 3.8 -/5.4) Yeilow to lue’ blue = 23,4
Bromthymol blue 6.0 ~ 7.6 Yellow to/blug biue = = .0 |7

Phenol red vg_y(;}%§ - 80 Neliow to rét . orange <> ~}-§

Thymotl biug ©.0- 9.6 SYellow to blue vellow = £ 3,01%
Thymoiphthalein 937105 Yellowto blue vellow = <9,3

Estimate the pH of the sodium propionate solution as precisely as you can: 4.6 - 8-_ Q

c. If you wanted to convert 1L of 0.10M sodium propionate solution to a buffer,
w©. 05 mol HCL | . e W Ca WO
could be added * What would you add {provide a chemical formula)? SR St
§ VY‘@WF HOH About how much of it (in mo!es) would you need to add? __ O« | MmO le
005w 5’% No complex calculations are requ.'red _
(M) 05 wal C3Hs0, ) moles base = moles acid = {L % 0.0 ~» O. |mol
[eftova d. Writea balanced equatlon (any type) that explains how your new buffer resists changes in
pH if HCl is added.

L souree &) Hy0* 3 e voust Show hawd this 1S censums

H”SO% * CZH‘IJJOQ“_ —> HC%’J{SO‘”Q + HLO

2. Here are some data you can use to calculate the molar absorpt:vsty of an indicator. Calculate
€ and show how you find its units. (Recall:. A= £,bC and A, ora=Aspm+Ay 1n-)

o 'Ff'ﬂcf fﬁzm) maas e 74’ U)M’V" @”L_j \) b 1.00cm
) ; A 0.002

H i - diedl in owr expt). | Pun
Th alosor b5 (@5 it P A 0.742
Cindicator | 1.59 X10° M

iHIm - AHL”\ /b CHIn
O 602)/ oom,\)( i S9 o"‘-*M>
':Jw/)(,o Om_/\/[“l‘ t -




3. Rank the followin soiutlons in order of increasing pH: &
g gp \ w 1&375

P8 ok Wk e o o
NaCsHsO», HC!, HC3H502, KCi NBOH,MC;;Hst

ot el HGHSO, BEL L NaG gD, Naok] O
Z;NHQCZ\"%O.
kL»Mmf:u.lur.f,x, bk noed Mov cn—‘ro abond

m\aﬂcwe S’kr@w:‘fﬁks 52-5 NHg T vs C4HsO

o smcru Prect SQ«!j

4. To measure the pK, of an indicator (“HIn"), you make three solutions from the stock
indicator (3.75x10™ M) as described below. From earlier pH paper tests, you are sure that
the indicator undergoes a color transition between pH 5.5-7.5. '

UO‘W
SOLUTION A: - 3.00 mL stock indicator + 5 mL 1M HCl + water to 25.0 mL < toted

SOLTUION B: 3.00 ml stock indicator + 5 mL 1M NaOH + water to 25.0 mL
SOLUTION € 3.00 mi stock indicator + phosphate buffer (pH 6.5) to 25.0 mL

a. Which solution has the highest pH? S‘crﬁﬂg loase W?ﬁwﬁ A @ no difference

b. Which probab!y has the highest concentration of HIn? @ B no difference
moLe H«,,O % PV‘EM £ Py v, P mr;*M
c. Whati the total concentratlon Ofi ator in SOLUTION A? d( 50 X (O
C= [3oomL % 3.7 S/C 5.0mb
d. If the indicator actually has a pKa = 6, predict the ratio ratio is <1 =1
of {In- in SOLUTI C.
LIV In SOUTIONG o s He 2 (4 ond (VT Y
e. At right are the spectra for two of the solutions TA”
"you made. You decide to measure the _ Solution B

concentration of HIn in SOLUTION C. Show on
the graph a good wavelength to use for this

measureTentM Mo absorbs bfjﬁ o~

oé’, rm’i:
f. Which solution, A or B, has the greater molar

absorptivity (¢) at the wavelength marked with
vertical line?
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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
waords or less. ' o
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