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CHEMISTRY IN DAILY LIVES

Lemon-powered clock? Water-powered clock?




E? mn volt

O+ 27236 + 100 am

Au(aqg) + & — Au(s) +1.68

ELECTROCHEMICAL s 6
Bry() + 2¢” —» 2Br(aq) +1.09

SERIES Sl =
Ia(s) + 2¢” = 2(aq) +0.54

o Ag*(aq) + e~ 2> Ag(s) E°=+0.80V < Ox(g) = 2H,0() + 4 > 40K (20 +040
——  Cu™(aq) +2¢" — Culs) +0.34

o Cu?*(aq) + 2e- 2> Cu(s) E°=+0.34V «— S(5)+ 2H(s0) + 26 > HoS(@) +014
—————— 2H(ag)+2¢ —Hyg) 0.00

o) 2H+(aq) + 26" > Hz(g) E°=0.00V < ;’(aq}+2e'—>ﬁ(s3 -0.13
— (aq) +2¢” — Sa(s) -0.14

o Pb?*(aq) + 2e- 2> Pb(s) E°=-0.13V < N0+ ) s
o Sn%*(aq) + 2e- > Sn(s) E°=-0.14V | N o
o Ni**(aq) + 2e- 2> Ni(s) E°=-0.23V =< i%*f:;_—rﬂ:ﬂ;mw o
0 Zn**(aq) + 26~ > Zn(s) E°=-0.76V <«—— [ Meden6 ;oY
o AP¥*(aq) + 3e- > Al(s) E°=-1.67V < R 2!
o Mg?*(aq) + 2e~ > Mg(s) E®°=-2.34V <———| X0 2

N

o Na*(aq) + e = Na(s) °=-2.71V




Principles of electrochemistry

A Spontaneous Redox Reaction: Zn + Cu?*

In one l)Ot Zinc strip

reaction, electric

current flows |

. Copper (II) &
directly between sulfate solution -
: =/

atoms
o Zn(s)+CuS0O4(aq) = ZnS04(aqg)+Cu(s)
o Simplified: 20 atons

e (solid)
)

Zn+ Cu? = Zn*" + Cu

2 .
Cu®" ions
in solution

!‘ Zn(s) + Cu’*(aq) — Zn**(aq) + Cu(s) l
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Electric Current Flowing Indirectly Between Atoms
Galvanic cell (named after Luigi Galvani) or Voltaic cell (hamed after Alessandro Volta)
In(s) =2 Zn**(aq) + 2e"

Cu?*(aq) + 2e > Cu(s);) - | /n+ Cu** 2 Zn** + Cu

- - —
/,/ f‘."_‘¥‘_ —
| | _—
Anode | g Saltbridge Cathode
Zn(s) 3 containing \ Cu(s)

L 2e lost by each =
N Zn atom oxidized
. 4

KNO;(aq)

Zé' gained by each
kCu“ ion reduced £

Glass wool
plugs allow

ions to pass Cu?**
v ® @
Zn(NOy),(aq) Cu(NOs),(aq) Q
{ Oxidation J { Reduction J £
Zn(s) —— Zn*" + 2¢” Cu’t +2¢ — Culs)

Current will be produced if the Cu*™ and Zn are separated and connected with a wire. °
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CHEMISTRY IN DAILY LIVES

Photochromic glass / lenses
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LENSES ARE CLEAR WHEN INDOORS
OR AT NIGHT AND AUTOMATICALLY
DARKEN TO A SUNGLASS TINT WHEN
EXPOSED TO SUNLIGHT.

Protection against UV



Photochromic glass

* Sunglasses - Protection from harmful UV rays. Eveglasses with
photochromic lenses eliminate the need for sunglasses.

* Ordinary glass — a matrix of silicates — transparent to visible
lights

Lenses are responsive to outside
environment! How to achieve this?
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How TO CHOOSE THE RIGHT CHEMICAL
REACTION TO HELP?

o Ag*(aq) + e 2> Ag(s) E°= +0.80V
o Cu?*(aq) + 2e- > Cu(s) E°= +0.34V
o Pb?%*(aq) + 2e- = Pb(s) E°=-0.13V
o Sn¢*(aq) + 2e- 2 Sn(s) E°=-0.14V
o Ni%*(aq) + 2e- = Ni(s) E°=-0.23V
o Zn%*(aq) + 2e- 2 Zn(s) E°=-0.76V
o AlP*(ag) + 3e~ 2 Al(s) E°=-1.67V

o Mg?*(aq) + 2e- = Mqg(s) E°=-2.34V
oNa*(aq) + e= > Na(s) E°=-2.71V




CHEMISTRY IN DAILY LIVES

oVegetables turn yellow after cooking.
oHow can we keep it green?
» Natural pigment in vegetables




CHLOROPHYLL IN GREEN VEGETA




Reactivity of chlorophyll
* What 1s the chemical property of chlorophyll?
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