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Chem 2222. Quantitative Analysis Name /( I y
First Examination. 100 points
May 30, 2008

Part I (52 points). Show your work on problems. Evaluation based on correctness, completeness and clarity. Use
appropriate number of significant figures in your final result.
STATISTICAL DATA ARE ON PAGE 3

1. (14) A 2.5000 gram sample of pure oxalic acid dihydrate (H,C,0,-2H,0, 126.1 g/mol) was dissolved in water
and diluted to exactly 250 mL.
a) A 20.00-mL aliquot was diluted to exactly 100 mL. Calculate the molar concentration of the resulting
solution.

@ In 250ml, ¢, = % = _Muox _ d.S000,
(M, ) (0.2501) (1261 Gmol )(0.2504)

= 0.07930
inwl/t

)AHVLMl\On)
0 V. .0 c SO = i
<, = _.L‘(_z’. - (0 7730'“0’/4)(7,;‘) 0.01586 molfr .

b) A second 20.00-mL aliquot (taken from the 250 mL) required 40.00 mL for titration with NaOH to the
phenolphthalein endpoint. Both protons react.
i) Write a balanced chemical equation for the reaction.

Ha GOy + ANaoH —> N& C0p + 3 O
ii) Calculate the molar concentration of the NaOH.
L Qq . - X Navy
’46 l; /d') anaoH n&u& / %ax’)

CMW Kf‘wu = Cyo. Vlﬁ@x (z)

C‘Nw - (.{.9.07?30"10‘/[_)@0%4;) (=)

90,00 m L

= 0.07930 mol/L .

2. (6) A standard fluoride solution is prepared by dissolving 0.0180 g of calcium fluoride in water and diluting to
exactly one liter. Calculate the concentration of the fluoride ion in parts per million.

Atomic weights: Ca= 40.1,_F =19.0 ;/ga J
= “igq F f ----—-——-'78 l
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hF Ql‘a-F)_ [’Z) ) /ﬁﬁ: (2) = d Gh (z) - 4.¢/x)0 Zwl.
Wer B 78,19 o) Gul3

mF = qé, X 'O—Lflh-ol X 19~08/nwl = 8:7L Kl0~33 = 8'76 ma-

CF= M = 8.‘74 f‘@m
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(12) Sulfur in coal may exist primarily as iron pyrite, FeS,. The sulfur in a 1.2000-gram coal sample was

analyzed by combustion. The liberated SO, was absorbed in dilute H,0, to yield H,SO,. The H,SO, was

titrated with 40.00 mL of 0.1000 M NaOH.

a) Write chemical equations for the reactions to establish the stoichiometric relation between the FeS; in the
coal and the NaOH titrant. Based on these reactions, write a simple mathematical relationship between
moles of FeS, and moles of NaOH.

F;Sl ___W&__} ,,2502’

L W2S0, + 4 Naol —> A N2 SOy + FH O

Ao = L RS,
Sy = Wao ( f Neon

b) Report the sulfur in the coal sample as percent FeS, (119.98 g/mol).

89 ks, - Wt RS, (madezt) 100

w{‘é‘tn\f,b
= gy (MWRS,) too _ Musos Vit /-LIL) (Mies, )10
o Wi Sanpl - —~

wl&anf(»
= (@.IODOra”meL)(th'MmL) (Z,I)(O, ”ﬁga/mmol) /MA%
= 9998 2. = 10.007 fe$;

(8) Write the full name and structure for the following substances used in the companion laboratory course.

a) The primary standard acid used to standardize NaOH.
KHP = Ptassium aud q:{\‘f‘ﬁa,bdrc
| /\E% N
@)
S~ co, K

b) The primary standard base used to standardize HCI.
I HAM = Eris (hdd axamei‘a%uminpme%nip
ChyOH

CH O
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5. (12) Analysis of an over-the-counter pain reliever yielded the following resuits for percent acetaminophen. Use
the statistical tables on the following page to answer the following questions.

% acetaminophen

a) Based on these data, report the average percent acetaminophen in the sample with 56.18 NN
the 95% confidence limits. {%N 3=3.18 56.12
- _ t( 1 56.34 out
=X *® Sx - 5618 £ (3.8) 0k ol e
/"( e cx o 567 x( CAD) Mean = 58-49— 56.17
VYN Yy Std dev =0.11

g3

= 56.19 + 0,18

b) Based on extensive experience with the method, the standard deviation of the method is known to be

0.08% acetaminophen. Report the results for the analysis with the 95% confidence Timits based on this
information. =

po= XA G 56,9 £ (1.96)(0.08)

W Vs

2 5619 + O, 08

c) Now apply the Q test to determine if a value can or should be rejected from the data set.
i) Identify the outlier

56,34
i) Can this outlier be rejected at thonﬁdence level? Show your calculation and argument for your
conclusion.
ey - Outlien = NN, 5634 —5(,.\8 O.ib 0,67
exp ” = z = [
[ Rarge 56,34 — 56u10 0.2¢

Revit = 6= 0,74

Qu‘\ <Rt = Reteon oudlier :

Values of z
Confidence
Level, % z Critical Values for Rejection Quotient Q
90 164 chit
95 @3} Number of  90% Confidence  95% Confidence

Observations Level Level

Values of Student’s ¢

3 0.94 0.970
Degrees of  90% Confidence  95% Confidence @ @ 0.829

5

6

Freedom Level Level 0.642 0.710
1 6.31 12.7 0.560 0.625
2 2.92 4,30
3 235
4 2.13 2.78
5 2.02 2.57

Continue to multiple choice questions
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