UNIT8-DAY4-LaB1230

Monday, April 22,2013
3:35 PM

Thinking Like a Chemist
About Electrochemistry Ill

Potential, Free Energy & K

UNIT8 DAY4

IMPORTANT INFORMATION

LM’s 37 & 38 due Th 9 AM

Course Instructor Surveys NOW OPEN!
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What are we going to learn today?

Determine Voltage in Electrochemical Cells
Containing Different Concentrations of
Reactants

Relationship between AG, E and K

Quiz: Clicker Question 1

1 Ampere is the same as:

A. 1Joule/Coulomb —'\/o\‘\'
1 Joule/second — \W at

C) 1 Coulomb/second

D. 1 Coulomb/mole e
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Quiz: Clicker Question 2

Faraday’s Law of electrolysis: The amount of product
formed or reactant consumed by an electric current is
stoichiometrically equivalent to the amount of
electrons supplied.

A7 4 3> ALK

How many moles of Al (s) can be produced from Al, Oy if
5.0 mol of e~ are supplied?

9 1.0 LAt A
D1 &] Ajs\er\ W | Al

Quiz: Clicker Question 3

Given: 1 mol e- = 96,485 Coulombs AND 1 Amp =1 gj»\
Coulomb/sec (9‘5\ O

Co

How many hours is required to plate 35.0 g of copper metal
from 0.5 M CuSO,(aq) by using a current of 3.0 A?

2 3.5hr Cs'wven 35/3 Cw
DTON )ed T e
10 hr

Q::r o s\'wj\“"‘\"‘a ?Dv(‘}% P“‘*jo

Faloloke o 0 |2 alaT[GoagS (s [In [l

lCo3<§3 | we co Jindh | A odle R0 Gosedau,,

WORK ON Learning ACTIVITY.....
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}E;‘;Q"\ ol Co el &2 [QnddaT[d04g8 (s [In [l
1 e3Ca | ek co Jink [ A odla-[R0] Gosedta,

WORK ON Learning ACTIVITY.....

Relationship between E and AG

AG is energy
E is electrical potential

Electric work (energy) = -(charge X potential)

work = -charge X E
AG = work,., AG = - charge X E,,

From now on we’ll know the Potential we calculate is
the theoretical maximum

Real world never actually that good
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Relationship between E and AG

AG =-charge XE

What is the charge?
charge=nXF
n is number of moles of electrons (per mole rxn)
F is the charge of one mole of electrons
F =96,485C (Faraday's Constant)

Poll: Clicker Question 3

- F 2Con — 2 G

—

2 ‘ R
From the given thermo data, what is the value of AG® ?

C” log)

) Ik
E))ilfekli//nr;oo” QAN BT 3o 24

1159 k/mol <= 2 orteune 5V s\
d)+1159 kJ/mol

Poll: Clicker Question 4

From the given computed value of AG® , what is the value of K?

@Enormous

b)Infinitely small
oo -
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From the given computed value of AG® , what is the value of K?

C?Enormous >
)Infinitely small _ i Z ‘
c)1 Aé@(\ — = K{\K

Poll: Clicker Question 5

From the given standard reduction potential data, what is the

value of Eg” ? g\gm\'\‘affw& rc’.adn\mq

dore by e S’Qs\% 0[[0"“%5/
JVPOII: Clicker Question 6 \\/
o= -ll6% CLMQQ;%\JQS "

\L

What is the maximum amount of electrical work that can
extracted from running this cell under standard conditions.

1] >
a) +2316 kl/mol . _
£1158 kJ/mol A C=FE =W

c) +579 kJ/mol . D)
d) ¥239 kJ/mol UJR&‘\’ S 0.




d) £510 KJ/ MOl
b) 1158 kJ/mol
c) 579 ki/mol
d) 239 kJ/mol

Meon Standacd Condiriong

DERIVE NERNST EQUATION

AG = AG® + RTinQ
(s equlibeiom  AG° = ~RTLK)
-nFE =-nFE° + RTInQ

N
_nFE =-nFE® + RTAQ

Tae)
Il

_ (o oo™ mo

-

(0. oN® [/‘l()’é’ l

E = E°- 00591|og(Q Q=

Calculate the emf of the cell:
<Al(s)|AB*(ag, .001 M) [[Cu*(ag, .01 M) |Cu(s)> loa\ =g
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E=E°-0.0591l0g(Q (N = —L%\I?)—;-

" /@S(IHO’”): 24

Calculate the emf of the cell:
<Al(s)|AlF*(aq, 1 M) ||Cu?*(aq, 1 x 10-8 M) |Cu(s)>

Nernst Equation — Dependence of Cell
Potential on Concentration

E = E° - 0.0591 log (Q)
n
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What did we learn today?

Calculate the cell potential for a nonstandard cell.

Describe fully the relationship between the free energy and
the cell potential.

Describe fully the relationship between cell potential and the
equilibrium constant.

Explain thermodynamically the operation of a concentration
cell, and be able to predict the concentration in the cell based
on the cell potential.

Understand the relationship between charge delivered or
produced and the amount of reactant used or product formed

for both galvanic and electrolytic cells.
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