South Pasadena ¢ AP Chemistry Name Period

21 ¢ Electron Transfer Reactions
STATION 1 - CELL NOTATION

anode reaction  Co(s) = Co’(aq) + 2 e
cathode reaction Cu’'(ag) + 2¢ > Cufs)
overall reaction  Co(s) + Cu®(aq) Co’'(aq) + Cu(s)

Cobalt -

— Cupper
{anode)

(cathodea)

The “cell notation™ for this electrochemical cell is Co(s) | Co™* || Cu®* | Cu(s)
Use the above information to answer the following questions:

1. The left portion of the cell notation represents the Ay DE (@nod®/ cathode).

2. The "[|” represents the sAtT B4nGE (anode / cathode /&alt bridge)y i

3. Write the cell notation for Cly(g) + Zn(s) — 2 CI” + Zn** Zh | Zn || L2 | @7
4. Write the cell notation for 2Ag(s) + Pt** — Pi(s) + 2Ag" M | A'a"' | _P4+**| Pt

21 ¢ Electron Transfer Reactions

STATION 2 - E° VALUES
1. A cell is made from Sn in 1.0 M Sn(NOs); and Al in 1.0
M AI(NOs3);. The E° of the cell is*[l.S2 volts.

Standard Reduction Potentials (volts)

Ag'(ag) + € = Ag(s) +0.80 Bleou= Bluwr Bloy= _ 1y +(+lbt)
Is(s) + 2" — 2I(aq) +0.535 . . :

5 ) 2. A cell is made from Sn in 1.0 M Sn(NOs), and Cd in 1.0
Cu™(aq) + 2¢" > Cu(s) +0.337 M Cd(NOs),. The E° of the cell is +» 2{s volts.
Sn**(aq) + 2¢" — Sn**(aq) +0.15 - Y + (+. Y 0)
SI(ag) +28 —> 81§ 01413 A cell is made from Ag in 1.0 M AgNO; and Cu in 1.0 M
Cd™(aq) + 2¢” — Cd(s) -0.40 Cu(NO3),. The E° of the cell is *.463 volts.  (+.4le )
Zn*(aq) + 2¢ > Zn(s -0.763 EFE T+ : :

: y ) . ] +~.%0 4—(—'~33—7)

2H,O(1) + 2¢” > Hy(g) + 20H (aq) -0.828 | 4. A cell is made from Zn in 1.0 M Zn(NOs), and Agin 1.0
A]"‘*(aq) +3e = Al(s) .66 M AgNO;. The E° of the cell is™l.Se3 volts. (+ 1. S'b)

.90 + (+.703)



21 e Electron Transfer Reactions

STATION 3 - NERNST EQUATION

Standard Reduction Potentials (volts) 1. Fe(s) + Cu™(aq) > Fe(aq) + Cu(s)  E*=+0.78V

) o a) Whatisn? 2  moles
Al*(aq) + 3¢ — Al(s) -1.66 _[LS]
P T [Mo] 15 Ali5)> 2103
Ecen = E° - _Fln Q
n ¢) Calculate the E_.

look at your equation sheet for R and F. s Bl = (43! v'%-.?) (G ;—%—))LQ 108 ) =

“n” is the moles of electrons gained or lost in a “« T L“?‘ L300 k.
redox reaction. Py

b

= 1YY =i-75 v )
A cell is made from Sn in .25 M Sn(NO;), and Al in 0.25 M Al(NO3);3 at 25°C.

a) The E°of the cell is (-SZ volts. =, i4= (4 l-lel) =

b) The reaction at the anode is: AL = ALY+ e~

c) The reaction at the cathode is:  Qu ** *+ 2e~~3 S,

d) The overall reaction is: AL # BSaY — Z A4V 354

¢) The value of nis (g  moles.

5 Ozgﬁ]f 2s)* \ ” Iand = 13806

—_—

[Sd*] ® s )® T

g) Calculate the E.p. . \
(5.3 vﬁ—%)("“‘l‘)(mw S V"‘“l
(6 mt> CH5°0%)

Eceu-’- l~S‘ZV -

21 ¢ Electron Transfer Reactions

STATION 4 - BALANCING REDOX EQ’'S(ACIDIC)

Balance the following equations in acidic solution:

Cr,07 *(aq) + C204*(aq) - Cr**(aq) + COx(g)
‘.( - lqur . Cr01q T 2Cp P+ 1 LD

. e
JCLO%L— —» 2 CO, 0—\%5\"

Cr;(}?l— Lg BCZO‘{I—  [YHE — ZCy'b"' +#(@CoL+ TIHLO

MnO; (aq) + SOx(g) = SO, (aq) + Mn**(aq)

\
\&' D%N\" S Ma0 —= Mt

- Q\
)
L qee X\’
E.{Y(L—RO -»5'50-,’ ——-'5'550¢,L *\QH'-" ;—\i

2Mh0y~ +» 550, + 2HLO — 5 30y = D Muk FHHT



21 ¢ Electron Transfer Reactions
STATION 5 - BALANCING REDOX EQ’'S (BASIC)

Balance the following equations in basic solution:

Mn**(aq) + ClO; (aq) — MnOs(s) + ClOx(g) N
Wb, » Matt 2 Ma Oy oS R

e~ ,‘(‘&g{;;uoa’ — &L O "‘M

M« 2C207 — MO, + 2L02

Cly(g) = CI (aq) + ClO5 (aq)
)

s -
- x U — AL
seroy- + 1TH* )

letho « U, '
2 |2 W+
. o v 299 ( y
(L Clp, + lito (20

rov™

(0Cly + Med + 1 2O0H7
(oCl, + 20w~ ==

e
Lou‘ + Z—O(O.g'— k%HLO
o O

loce™ + 2

21 ¢ Electron Transfer Reactions

STATION 6 - ELECTROLYSIS
How long will it take to electroplate each of the following with a current of 100.0 A?

1.0 g of Al(s) from aqueous Al">,

) - ImekL , 27.99AL - 009 32 s
100.0 Ay Lo . bt ‘g"_‘,,,,g/ef‘ ( sl AZC

oAt |ogs duS0Z ;o
o %
/Lq - lo7 .2 Se< R w 'FL(
Ao = Sub= 4P
1.0 g of Ni(s) from aqueous Ni*". { e 5%"‘6

e Ri_ (|, Zoller GuseoX &S . 3, gg s..
Vge,g,q&\ (e Il o~ | &
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21 ¢« Electron Transfer Reactions

STATION 7 - REACTIVITY
Consider the following half-reactions and E° values:

Ag'(aq) + ¢ — Ag(s) E°=0.80V
Cu*?(aq) + 2¢” > Cu(s) E°=0.34V
Pb*(aq) + 2¢” — Pb(s) E°=-0.13V

L.+ b,
. P,

2. Which is the strongest reducing agent? EH;” (wgf L.'lul.? o a,vl' oyibl‘b@{))

1. Which of these metals or ions is the strongest oxidizing agent? A’ﬂk L"‘w s+ Ll

Predict whether each of the following reactions will occur as written:
3. Cu™ +Pb® — Pb*" + Cu°

4. Pb™ +2Ag° — 2Ag" + Pb° N (opposede reach s o vk o ccii )
5. 2Ag" + Pb** — 2Ag° + Pb° N (,bo-lrk redawd _)

21 ¢ Electron Transfer Reactions

STATION 8 - SKETCH A CELL
o D’m \ Consider these half-reactions & E° values:
[ § Ag'(aq) +e — Ag(s) E°=0.80V

Vv
Y‘ e \\J p .- Cu(aq) + 26’ - Cu(s) E°=0.34V
o Pb**(aq) + 2¢" — Pb(s) E°=-0.13V

c’

Which two metals and 1.0 M solutions

)
3 Y\’ = P4 would give the greatest voltage? lb
@ / ! salt bridge ﬁ é %'

g S (& @ Label:

- v* the anode reaction
L “% the cathode reaction
% the overall reaction

L ] % the met?!s LfSCd .[or eichillec;tr%(?f Lukdevirt
L + «® the ions in solution * < .
electrofe o kﬂ elettrode < ¥ the expected voltage Blws * +.80 (#.13)
| salt solution salt sohticn «® the direction of flow of electrons Awobe =) Catvm
L »39{" - Nol’ B v % the flow of ions in the salt bridge
«"% the charge on each electrode (+ or —)
. . ) ™ jons you might use in the salt bridge &+ ™03~
G Cathode reduction reaction 4 h hserved changes in the electrodes
Tb = Pp*r 2e~ Ayt em > A’Q, ANONE GeTS Shuatien

Por 2,‘3c6+ — 2A3 + Pb“* ANIUNE TS LANLASR,



