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(Chemical equilibrium)
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PCls(g) == PCls(g) + Cl2(q)
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igure 17.1 Reaching equilibrium on the macroscopic and molecu- equilibrium is reached, the concentrations of NO, and N.O, are con-
lar levels. A, When the experiment begins, the reaction mixture con- stant, and the color reaches its final color. D, Because the reaction
sists mostly of colorless N.O,. B, As N0, decomposes to reddish continues in the forward and reverse directions at equal rates, the con-
brown NO,, the color of the mixture becomes pale brown. C, When centrations (and color) remain constant.
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Ufnsegannuiou (Endothermic | gfsenmennuiou (Exothermic
reaction) reaction)

A+B +100kJ C+D A+B -100kJ C+D
A+B C+D - 100 kJ A+B C+D +100kJ
A+B=— C+D AH dun |[A+B=——= C+D AH duau
A+B C+D - heat A+B = C+D + heat
A+ B + heat C+D A+ B - heat C+D

A C+D A+B =— C
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N>(g) + 3H,(g) = 2NH3(g) + 92 kJ
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Ugnsensean H,

When H, is
added to an equilibrium | — Hy added at this time
mixture of Ny, H,, and NHj, I . ‘

a portion of the H, reacts - nitial 1Equlhhnummcslah]mhcd
with N, to form NH,, thereby equilibrium
establishing a new equilibrium
position. F 0

Concentration
T

Time ———
aan a =
Ugnsenmsian Hy naznishs NH;
Hz ada'eni'| “NH, removed |
| at this time || atthis time |
=y | B (s
N
p T
Effects of the I
addition of H, and removal of NH, &
on the equilibrium ®
c
Ni{(g) + 3H;(g) == 2ZNH,(g) 8
When H, is added, some N, reacts 8 | | |
and more NH, is formed as the ! ! I .
e > e —
system returns to equilibrium. When Equilibrium | | Equilibrium | r—[qumhnum
NHj is removed, more N, reacts ; ! ! !
with H, as the system again comes fy t2
back to equilibrium. Time —p»
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1 1] Y
Mothei 13.1 mawssumadames laseonlad (SO3) e lilumsasdulumamion
nsadaiian Tasmahmadamies lasenlus (SO,) whiljnzndumasesndiauds

aung

2S0,(9) + O,(g) = 2S04(9)

=< aan dyd aan 9 Y o a A I Y a ] 4
Falgnsentiul§isemennuiou wldnanmerunediomio 1 lanansmailsumwn
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uuUHnHaTiANS 09 aunanu
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1. vama K veseumsae 1l Tunsainderdums T Ky waz Ke naziven

] -4 @
aumstaanNuduiutves Ke fu Ke a1

1. 2NOCI(g) =—= 2NO (g) + Clz(9)
v.COCl,(g) =—= CO(g) + Cl2(9)
a.NO(g) Y === Ny(g9) + ¥20,(9)

3. Zn (s) + COy(g) — ZnO (s) + CO(g)
1. MgSO.(s) = MgO (s) +SOs(9)
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2. aumsvestl§isen CaCO; (s) == CaO (s) + CO,(g) famngi 800 °C

anudnves CO, iy 0.236 atm wdam (n) K (v) Ke fioam N1l

3. uweuTwilsumivuua ( NH,CO,NH, ) aanedadsaums
NH,CO,NH; (s) 2NH3 (g) + CO2 (9)

A g9 Aana A = 4 A g 2 A ' = A
@'ﬂuwNG]UTJ{(]ﬂﬁfJTJJllﬂﬂJIiJlufJ‘JJﬂ']ﬁ‘]J'IL?JﬁT]LTJHGUENLLEUQLW‘(’N’@EJ'N!ﬂfJ’J Hagiyoguurgu

U

40°C wuniianuauvesmay (NH; naz CO,) mvn 0.363 atm asfuamiiningd
auqa (Kp)

4. nnnzauga a1 Ke vesaums H, (g) + CO,(g) =—— H,O (g) + CO(g)

winy 4.2 fguugil 1650 °© C dieiudulgnsenii CO, 0.8 Tua aahli/Tunaue
A Aa ' o Y v ¥y 9 A o <

vua 5 ans 11 Hy og 0.80 Twa asiaranududuyedssniduuazasHand um

nAzauga
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5. vaan1an “iindu” “anas” wie “linlasumnlas” driimssuniuaugavelfnsen

E4
ao llaslugeeinaligndes

H,(g) + Cl,(g) ==2HCI(g) + 68kJ

msnlasuinlag [Cl;] [HCI] K
iy Hy adlal

a

gyl IR usEUY

mufSunas I nusz U

6. UgnssmawmsenuenTutis N, (g) + 3H2(g) = 2 NH3 (9) ﬂﬁﬁ?m‘ﬁ;ﬂu

ann a o J A aaan 4
Ufnsegannuiou TugadmnisudesmsIn lanaanusiuniganeljnsendousindgie

T erdeauiizeandanvesasyuaeae lumsildld NHs uin q aansaiildlag
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