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A salution known to contain both ferrocvanide [Fe(CN),"] and ferricvanide
[Fe(CN)| ions was exanined spectrophotometrically at 4 wavelength of 420 nm.
where only ferricyanide absorbs. A portion of the solution was placed inte a [-cm
cell and found to have a transmittance of 0.118 The molar absorptivity of
ferricyanide at 420 nm is 505 liter mole” cm™ A platinum indicator electrode was
inserted 1nto the selution of ferricyanide and ferrocvanide. and its potential was
observed to be +0.337 V versus the normal hydrogen electrode. Calculate the
concentrations of ferricvanide and ferrocyanide in the oniginal solution.

[FE(CIN)6"] = ovrerrererereemeerecseeseseesennas M

[Fe(CN)s"] =




Caiculate the absolute and the relative standard deviations (S and—-
: y

respectively), and round the result to the appropriate number of significant figures.
the numbers in parentheses are absolute standard deviations.

79(:03) « log [157(205) = 312(x006)] |
0721(=0.004) = [2.15(x002)]
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Copper in sait water near the cischarge of a sewage treatment plant is determined
by fiist separating and concentiaung it by solvent exiraction of its dithizone at pH
3 into methvlene chloride and then evaporating the solvent. ashing (ash is the
powder remained after burning) the chelate 1o destrov the organic portion. and
titrating the copper with EDTA. Three 1-L portions of the sample are each
extracted with 25-mbL portions of methylene chiorde and the exiracts are
combined in a 100-mL volumetric flask and diluted to volume. A 50-mL aliquot 13
evaporated, ashed. and titrated. If EDTA solution has a CaCO: titer of 269
mg/ml. and 2.67 mL is required for titration of the copper. what is the
concentration of copper in the sea water in parts per million”

Concentration =




IV. A sample that might be a sodium carbonate-bicarbonate or sodium carbonate-
hyvdroxide mixture was titrated using the two mdicator method. A 1.000-g sampie
required 31.64 mL of 0.2000-M HCI to reach the phenolphthalein end point and an
additional 14.36 mL to reach the methyl orange end point. 1dentify the mixture and
calculate the percentage of each component. (Fill the results in the table)

Components Percentage

3




V. Given that the galvanic cell
Pt Fe¥ (0.250 M). Fe' (0.00300 M) | | MnO;(0.0400 M), Mn™ (0.0100 My H (1.00 M) Pr
contains equal volumes of solutions in the two half-cells. calculate:
a) the emf of the cell.
emf = v }
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b) the potentials of the half-cells and the concentrations of the various ions at the
cquilibrium state.

Potential of the left-hand half-cell = ....coverrrrreiriiiriiin 3
Potential of the right-hand half-cell = .ocooiiieiiiiniviiinnninnne. A’
[MNO.] = cooeenercverecrsennns M
Ll [ M
[H] = eeeeeriimrriveeninneens M
[MD™T] = s M
[FE™ ] = rereeceereninerereneesessnnens M




VL N mg of Na,SO..nH-O is dissolved in water and the solutien is diluted to 1000 mL
(solution A). 2X mg of anhvdrous Na;SO, is dissolved and diluted to 1000 mL of
solution B. The potential of a sodium-selective electrode against a suitable
reference electrode is +0.1286 V in solution A and - 0 1675 V in sclution B.
Calculate the number of water molecules n. in the salt Na,SO,nH>O (assume
activity equals concentration).
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Half-Reaction

E? wv=

Formal Potential. ¥V~

Alyminum

AT~ 3e” == Alls)
Antimony

Sh:0sls) ~ 6 H™ ~ 3™ =1 SbO™ —- 3 H-O
Arsenic

H_::\SO: ~-2H - 2e” = Hj,A.SO; - HgO
Barium

Ba®™ = 2 e~ = Bafs)

Bismuth

$e” =4 Br+) - 3 HO
BrO7 —6H ~6e” = Brm —3HO

Cd*™ + 27 = Cd(si
Caleium

Ca-" = 22~ = Cals)
Carbon

CeH.O~ iguinone! — 2 H™ — 2e¢™ = CeHs(O1LI2
2 CO-_ig) ~ZHT - 2e” = H:C:O;
Cerium

—~_ 4~ L 3+
Ceim - 2" = Ce

Chlorine
Clrigy ~ 2 = 2C17
HCIO — H™ — ¢~ =+ Chig - HO
CiOy —6H" —3e” =

Chromium
Tt -

Ceim = e = Crist
Cr0f = 14 H™ ~6e” =200 - 7 HO

Cohait
Co~ -2
Co* e = Co

wn

== O

140 oL

Coupper
cpit - 2e” = Culs)
CU:* - £
Cu* + g~ = Cufs)
Cyi~ = 17 - e~ = Culis)
Culis) — e~ = Culs) = 17
Fluorine
Falgl = 2H™ ~2¢ = 2 HFtag!
Hvdrogen
THET - Te = Halg
Todine

Iais) — 2e” =21

Isag) — 2 7 =21

i —2e =317

10 = e == h hafs) = 2C17

—1.682
-0.381
+0.559
—2.506

~=0.320
-0.16

- 1,063
~1.0872

—-1.22

- 1.44
—.403
-2.560

~0.659
~0.49

-1.335
~1.62
w47

—0.408
-{.744

-1.33

—-0.277

—1.808

1.05 0 4 M OHC]

0.606 in 5 M HCL BCG.. H-50.
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H-50

~0.00% in T M HCL KGO,




Half-Reaction E4 v Formal Potential, ¥+

Iron
Fe'™ ~ 2 e~ = Fels) ~0.440
Fe'™ - ¢ = Fetm ~0.771 070000 1 M HCL 0.732 i | M
HCIO.: 0.68 in 1 M HaS0;
FelCN)™ — e™ = Fe(CN)e~ ~0.36 0.7 in I MHCLO™2in 1 M

HCiO.. H.50.

SN

Pb-7 — 2 e” = Pb(s] -0.126 =0 141 M HCIC.; -¢.2%1n
: 1 M H,50.
PoO~isy ~ 4 H™ - 2e” = P':*l‘_— 2 H.0 -
PeS0us) — 2 &~ = Phis) ~ 50;° ~C
Lithiem
LiT —e™ == Li(s) —3.045
Magnesium
Mg~ = 2e” = Mgis) —2.363
Manganese
Mn'T -2
Mt - e = MpoT $Am TAEMEA:
L\1n93{5_>_ -24H” - 2e =Mz -~ 2H-O .= 13
= MrO; - 8H - 3e = Mn"" - 4H-O AL
MpOr=4H7=3%e” = MnOaisi — 2 H20 —1.605
MnC: ~ e” = MnQ;~ ~{.564
Mercury
Hgz™ - Ze” = Ha ~0.788 0274 m 1 M HCLE 76 In | M
L . HCIG - U674 1 - M H-580.,
2 hﬁg' - e = Hg +0.920 0,907 m 1 M HCIC:
Hg" - 2e” =2 Hals — (.25
Hg.Ciss) ~

leT =2Hghh -20C~ +(.268 0.244 in sat’™d KCE G282 in T M
X KO 033200 001 M KQL
Hega804(s) — 2 e~ = 2 Heg(l) =~ 501~ =0.615

Nickel
NiFT o4 ZeT = Nifs) ) ) —0.250
Nitrogen
Nolg) — S HET — 4e” = NoH: . —.23
HNO- - H™ - 27 = NO(g: ~ H:G - -1.00
NOT -3 HT - e = HNOG: - H:O -(.94 062 1In 1 M HNGH
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Oxgy -2H" = le = O~igr — E-O ~1.07

Palladinm 3
PdiT ~ 2e” = Pd(s) ~(.9%7

Platinum
PiCl:” - ¢
P -
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K™ —e” = Kisl —-2.925
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Selenium
HsSeQy — 4 H™ — Ze = Sefs) — 3 H-O —0.740
SeQ;” - 4 H™ - 2e” = H.8eQ; = H:0 ~1.15




Half-Reaction

Formal Potential, V7

Silver

AgT — e7 = Agls)

= Snis)

12 )

Sat™ —
Titaniem
T~ o = T

TiO™ - 2H” - e” =TF - .0

= Sn-

Uranium
UosT = 4 HT —2e = U - 2HO
Vanadivm
VIt e = At
VO - 2H — e = Vit o« H50
VOB, - H ~e¢ = VO - 3 HLO
Zinc
7niT = 2e” = Znis

=0.141
—0.250
~0.i72

0.2281n 0 M HCH 0752 m 1AM

HCIO,: 077 in 1 M HaSC:

0.228mm 1 M KT

0.0+ in 1 M H:504

—{.2tin 1M HCO;

1.02 10 ¢ M HCL HCIG,
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Half-Reaction E°, v* Formal Potential, V1
Silver
AgT = e” = Ag(s) +0.799 0.228in I M HCL 0792 in 1 M
HCl0:; 0.77 in 1 M HaS04
AgBr(s) + e~ = Ag(s} + Br~ +0.073
AgClisy + e™ = Ag(s) + CI7 +0.222 0.228 in 1 M KCl
AgiCN)7 +e” = Ag(s) + 2 CN7 -0.31
Ag-CrQys) + 2 e~ = 2 Ag(s) — CrO3~ +0.446
Aglls) + e = Ag(s) + I7 —0.151
Ag(S«_O;)%— +e” = Ag(s) T 2 5203 +0.017
Sodium '
NaT + e~ = Nals} -2.714
Sulfur
S{s) = 2 H* + 2 e~ = HaS(g) +0.141
HySO3 + 4HY +4e” = S(sy + 3 H,O +0.450
SOi_ +4H " +2e” = H.50; + H:0 +0.172
S.05” +2e” =2 $,0% +0.08
5,037 +2e” =1 8057 +2.01
Thallium
1" + e” = TIs) ~0.336 ~9.551in I M HCL -0.33in I M
HCIO,, HyS0,
TP~ +2e” =T1° +1.28 0.77 in ! M HCl
Tin
Sn°” + 2e” = Sn(s) ~0.136 —0.16in | M HCIO,
St~ +2e” = Sa** +0.154 814 in | M HC
Titanium
Tii™ + e~ = Ti°F ~0.369
TIO* + 2 H™ + e” = Ti"" + H,0 +0.05%9 0.04 in 1 M HaS04
Uranium
U0 +4H* +2e = U + 2H,0 +0.334
Vanadivm
ViIToeeT = VI ~0.256 ~0.21in 1 M HCIO,
VO + 2H +e” = VT + HO +0,359
VIOH) +2H” e = VOt + 3 H,0 +1.00 1.02 in | M HCIL, HCIO,
Zinc
Zn " + 2e” = Zn(s) —0.763




