Le Chatilier's Prnciple cLep) Moy, 22/

_When a stress is imposed on a system at equilibnum

The equilibrium will shitt position, in Such a way as o

reduce the (but not eliminate) e effect of the siress.
L Equihbra ﬁthr back

— equilibnum position Is the rdahve amount of reactants
vs. products (amount = concentration)

Reactant AT=8 Product
5 ! 2 34
IT ] | l —l'l

A only B only

@ Lie 1o the kft" — 30 reackant , 207 products
@ "Lie fo the right” — |54 reactont, 85 % products
~® "lie far to the nght” — 57 reactant, 95 % products
® " Le very for fo the night* — 1% reactant, 99 7 products
® “ue very far to the teft" — 99.997 reactant, 0.001 7 prdudts |

— Le Chatilier's prindple con be used fo push the
equilibrium Position onre way or another.

Siress s ony change imposed on the equilibrium thot
| con”hove an effect on position (some choanges
moy not be a stress).

Change n remperature — c,honge N heat energy
CNarpe in volume —> change N pressure
change n concenfration (of o reactant or pmduc)r)
= brought about by odding o removing
o substonCe



Things Hat are not shresses :

Y addition of Q camlgsf Wwill not alter eguthbnum position
but will cause equilbrium to be reached sooner)
Ly addition of an unrelated substance
Ly pressure alterotions on an equal molar gas
phase €q(UI|fbHUm

To determine the direchon of shift use!

S stress (wrilen n ferms of equnh\on'um\"r

R: responce (opposite of siress)

i how (wntten n ferms of equilibnum)

D dwechion (either shvts lef"or "shifts nght'

E: eHedt (chonges in amount (easy) Changes in

concentrahion (o«nnoymg))

&On.
) Nagy + 5H, ) = 2NHyg  OH= -
b incréase in remperature

31 inrease N heat erergy (kinetic energy)
R: deuredse in heat energy
H ' endothermic reachon
D shifts left (endothermic)
E ‘-wnaease in omount oF N, "\"‘NZ
" bigger inreose n amount of H, T“Hz
decrease \n amouny ©of N5 ‘LnNH3

- AN, T[H{_\] b [N



”

N;_Cg) + 3H2(.9) F’é 2NH3 (9) AH =
L> decrease In volume

S| intregse in pressure

R decregse in pressure

H ' make less moles of gas

D' shift n9h+ (exothermic)

E - decrease amount of N, (¥"y

y
" bigger decrease amount of Hz(l(“ﬂz)
~ Iharegse amount of NH

- T[Nz]) T [Hz], T [NH;]

3 <1\nNH3
C=n
(v V] larger effect

Notg) + 3Hi) = 2NH; ()
L remove NH; by some "process” ¥¥

S! decrease concentrahon NH,

R ' inuregse concenlrahon NH,

H : makes more NH,

D: shift nght

E ' - deuease amount of N, (Jrn ND

" bigger dewedase amount of Hz(lnﬂh
" tiny decrease of NHj ("‘

n
NH,)
BRAL DY \\,U\‘A, ¢ [Nn,) \) removed *’nNHg
w

oNerol)
deuregse



% yremoval of o substance Is an eFfective WOy to
"draw an equilibrium to completion”

* stress rewording — ["how" wording
’remp —1 heo-l—J —1™ endo or cxojmennic, reaction
heat —T bheat — T endo or exothermic readion
volume  ——> pressure —=> moke more/1ess mois of gas
add/remoie L concentration —> make /use substance
substance



