Chem 2222. Quantitative Analysis Name__ K F /Y
Fourth Examination. 100 points.
June 20, 2008

Part I (48 points). Show your work on problems. Evaluation based on correctness, completeness and clarity. Use
appropriate number of significant figures in your final result.

Data
Couple E°, volts Couple E°, volts
Ce(IV), Ce’” 1.44 Sn**, Sn** 0.154

T TI 1.25 Zn”", Zn -0.762

Ag, Ag 0.800 SCE 0.244 (E vs SHE)
Fe’', Fe' 0.771 Ag,AgCl 0.222
Cu™, Cu 0.345 Pb™, Pb —0.126
VoI V© 0.359

1. (12) A 1.00-mL serum sample was digested with nitric acid to eliminate organic matter, and the sample was
diluted to exactly 10 mL.

[of Hadilnled sampC )
a) A 2.00 mL aliquotrequired 4.50 mL of 0.00200 M EDTA for titration at pH 10 using Calmagite indicator.
Calculate the totaf‘molar concentration of Ca + Mg in the serum sample.
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b) A second 2.00-mL aliquot of the samigsample requiréd 2.60 mL of the EDTA using Calcein indicator after
the pH was adjusted to pH 12 with NaOH. At this high pH the magnesium prepcipitates as Mg(OH), and

does not react with EDTA. Calculate the individual molar concentrations of Ca and Mg in the serum
sample

In a-ml afiﬁua#)
é., = My miy (o.00200 mnwi/mt_)(o?.so mt)

mLC@_ a. 60 ml

= J6o WO‘ ,ﬁz

I") 0["43&%(4\
(’c,., = d.60 10> (’-“-’) = 0.0260 M

cm = C -0 = 0.0450 — 0.0260 = 0.0l90 M
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2. (12) Let us represent EDTA as H,Y, and Y as the Y*" anion. For EDTA at pH 6.00, oy = 2.3 X 107,

a) Fora0.0100 M solution of EDTA at pH 6.00, calculate [Y*]

[ys-)=of ¢ = (23 x;o'r)Co.oyovm\' - 2.3 a0 M
7/

b) Consider a solution prepared by addition of 50.0 mL of 0.0100 M EDTA to 50.0 mL of 0.0100 M zinc(II)
sulfate at pH 6.00. For ZnY*", K¢=3.2x 10",
i) Write a balanced chemical equation for the reaction that occurs.

Zit+ y' — Zn?'a'

ii) Calculate the equilibrium concentrations of ZnY>~ and Zn®" in the resulting solution.

a-
Zn3t 4 >"" = Zn}Y
-ENOT: - - 0.0’0‘00

Eau, X 07' 0.00800 - X

{Zn’zﬂ= 0], = X

v - (zay ] - 0(7 /({ r(a,ax/o"')(z.-zxw”’)
f (&) 67’ !

= 7.4 X0

———————r

~&
©.00800 F2vio M.

7.4 x10”

¥ o.005v00 N,

(Zq?z:]" ©. 00500 — [Zn?t] =
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For the following questions, please refer to the table of electrode potentials on the first page.

3. (12) Calculate the potential at a lead electrode immersed in a saturated solution of lead(1l) iodide containing
0.00100 M of KI. For Pbl,, K, =7.9x 107,

PLAY +2” = Pb°
o — 009592y, |
E- E‘ﬁ,’*)"b a4 )‘g U>b2+‘)

Also
PbIze, = Pt ¢ al

Ksp < ep) (17
K
PY) = —Bp
S T
Then X ,_
EgEf\’\:’*Pb"— o%siz\é il —~o.z6 — 225 (100 x16)
)

k’? & 7ﬂx|o'7
= .p 18% V.

4. (12) Consider the following electrochemical cell.
SCE|[VO* (0.100 M), V>* (0.0100 M), HCIO, (0.100 M)[Pt

Q) .#) Write the half reaction and the Nernst equation for the electrode on the right, and calculate the potential at
the platinum electrode.

3+
auf + VOZ" + 6— ._'A_ V 4 l-l_lO

Vy3+
E = ESpes yar — 022, v

L9 fvor] (W

= 0.357 ~— 6.0692 ‘8 ®.0 100
(0.100)(0.100)*

Ef‘_‘_ = 0.3§9 - 0.0592 = 0. 300 V.

b) _&f Calculate the overall cell potential.

= - - 0.300 —0.2%4 = ©.0%6V.
By = Ery " Boe = © f
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