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SOLUTIONS
PROBLEM 1
a) PbC,0, > Pb* + C,0,* AG®!
Pb%" +2e - Pb AG®?

PbC,0, + 2e — Pb + C,0, AG® = AG®' + AG™
AG®" = -RTInKgy = -8,314 - 298 - 2,303 - log(8,50 - 10™'%) =
= 51,75 kd/mol = 51,8 kd/mol
AG®? = -nFE° = 2*96485 - 0,126 = 24,31 kJ/mol
AG® = 51,75 + 24,31 = 76,06 kJ/mol;
E°, = -AG®/nF = -76060/(2 - 96485) = - 0,394 V

b) [Pb*'][C,0.*] = 8,50 - 107°,
[Pb®*]=8,50 - 107'°/0,025 = 3,4 - 10° M

c) 1. method from [Pb*"]:
E = E°, + (2,303RT/nF) - log[Pb?] = -0,126 - 0,221 = - 0,347 V

2. method from [C,042]:
E = E% -(2,303RT/nF) - log[C,0.] = -0,394 + 0,047 = - 0,347 V
PROBLEM 2
a) General rate law is v = kK[NO,]"[CO]"

To calculate m we take experimental rate values from experiments 1 and 2

v, kINO,Jr[COL," _([Noz]zj“’
v, k[NO,]"[COI" \[NO,],

0,080/0,005 = (0,4/0,1)™
16=4" m=2
Similarly we obtain from experiments 1 and 3 for n the value 0 and the actual
rate law is

v = kK[NO,J?



b) The rate law corresponds to the slowest step of the overall reaction. For
mechanism | (elementary reaction - only one step) the experimental rate law
is not valid. For mechanisms Il and Ill we can consider that rate-determining
step is the first step and both mechanisms are consistent, but more
reasonable is mechanism Il because it involves only bimolecular steps.
Answer: Mechanism I, first step.
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v
—
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PROBLEM 3
In oxide w(Me)= 0,529, Mg= 52:’7-?’0 = 8,99 g/mol

Me(l) = 8,99 g/mol

Me(ll) = 17,98, Me(lll) = 26,97 , Me(IV) = 35,97, Me(V) = 44,95 ,Me(VI)=
53,94, Me(VII) =62,93.

M(Me(lll))= 26,97 g/mol Al

m(Al)= 0.510. 0,529=0,270 n(Al)=0,010 mol

Am=1,50 - 0,903 - 0,270 =0,327 g

v(H,) = 0,448 - 0,336 = 0,112 L it is 0,005 mol or 0,010 Mg

M(Me) = 8’332 = 65,4 g/mol Zn n(Zn)= 0é35247

Am=0,903 - 0,624 = 0,279 g gained n(H,) = 0,005 mol

= 0,005 mol

0,279

WM(Me)= 0,005

=55,8 g/mol Fe n(Fe)=0,005 mol

Am=0,624 - 0,179 = 0,445g . according properties Cu

n(Cu)= g;‘;‘j =0,007 mol

p=;7797= 19,3 g/lcm® according density Au
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n(Au)= 2= 0,00091mol

2 Al + 6 NaOH + 6 H, 0 = 2 Nas(Al(OH)s) + 3 Hyy
Zn + 4 NaOH + 2 Hzo = Ma4(Zn(OH)6) +2 H,
NH; + NaOH = NaCl + NH;3 + H,0

Nas(Al(OH)g) + NH,Cl = AI(OH); + 3 NaCl + 3 NH;
(Al(H20)3(OH)s)

Nay(Zn(OH)s) + 4 NH,CI = 2 NaCl + Zn(OH), + 4 NH; + 4 H,=
Zn(OH), + 6 NH3 = (Zn(NHs)s)(OH),

Fe + 2 HCI = FeCl, + H,

Cu + 4 HNO; = Cu(NO3), + 2 NO, + 2 H,0

Cu(NO3),+ 4 NH3 = (Cu(NH3)4)(NO3),

PROBLEM 4

100,0.0,0300

n(HCI) = = 0,0822 mol

n(NaOH) = 0,00696 . 7,5 = 0,0522 mol
n(NH,) = 0,0822 - 0,0522 = 0,0300 mol
n’'(NaOH) = 0,00562 . 7,5 = 0,0422 mol
n’'(NH,) = 0,0822 - 0,0422 = 0,0400 mol

n(S0,2) =247 5= 0 0100mol
2334

Using Ba(NO,), instead of BaCl, did not change mass of the precipitate ,
solution did not content SO5* .

Reactions:

NH4N03 + NaOH = NaN03 + NH3 + HQO
(NH4).SO4 + 2 NaOH = Na,SO,4 + 2 NH; + 2 H,0O
HCI + NaOH = NaCl + H,O

NHsNO; + 4 Zn + 5 H,0 =4 Zn(OH), + 2 NH;



BaCl, + (NH,)SO4 = BaSO,, + 2 NH,CI
Ba(NOs), + (NH4),SO, = BaSO44 + 2 NH4NO;

( NH4NO; + 8 FeSO, + 5 H,SO, = (NH,),SO, + 4 Fey(SO,)s + 3 H,0)
2NH4NO; + 2 FeSO, + 2 H,SO,4 = (NH4),S0, + 2 NO,T + Fey(SOy)s + 2 Hy,0
( NH4NO; + FeSO, + 3 H,SO, = NH,HSO, + NO,T + Fe(HSO,); + H,0 )
Fex(SO4); + 12 KSCN = 2 K3[Fe(SCN)g] + 3 K,SO,

( Fe(HSO,); +6 KSCN = 3 KHSO, + K3[Fe(SCN)s])

100 mL of solution A contents 0,010 mol (NH;).SO, un 0,010 mol NH;NO; .
it’s concentrations are 0,10 mol/L.

PROBLEM 5

Structures of compounds B to | are as follow:

OCH, OCH; OCH, OCH, OCH,
COOH COOH
SO.H
OCH
OCH, ® OCH, OCH,
OCH
CHO CH=CH(CH,);O0CH_C.H
261 6Ts (CH,);OH (CH,),CHO

G H | A

OH

OH

(CH,),CH=CH(CH,)sCH,

urushiol
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PROBLEM 6

C6H5HN-C-NH,CHCONI-,CH-CONH-...

|

s R Rz
C6H5\ S

/ - \
O,,C\C _NH
H,
__H'(H30)
o

|
CeHsHN-CS-NHCHCNHCH-CONH-...

4. Widely used method for the determination of N-terminal amino acid is the
reaction with 2,4-dinitrofluorobenzene in mild alkaline media followed by the
hydrolysis of 2,4-dinitrophenylamide. This amide should be separated and
identified.

C-terminus amino acid wusually is determined by an enzyme
carboxypeptidase. It cuts amino acids each by each from the C-terminal of
peptide. It is necessary to separate amino acid and to identify it.

For longer polypeptides cleavage methods rely mostly on hydrolytic enzymes.
For example, trypsin cleaves polypeptides only at the carboxy end of arginine
and lysine. Other enzymes are chymotrypsin, pepsin, thermolysin.

5. Amino acid sequence of bradykinin is
Arg-Pro-Pro-Gly-Phe-Ser-Pro-Phe-Arg.



