LIZARDI BHI 2008-09 Topics: Marks:
Batxilergoko 2. maila Thermochemistry

1st exam Chemical kinetics

2008 - XTI - 26 Chemical equilibrium

Name:

@ @ Tue reacktiow is ewdotherunic

® The eutopy- clhange (s poditive; oune of the
products is a gas

© [ AH>0 aud AaS>0, the graplie AG-T for
the fuuctionw AG=2aH-TAS has tlhis shape:

A the systew is

.\ spoutaneous betweeu
i | T, and o
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\ w whete
_m

t 0
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@ Tue f[ormation eubhialpy-change of aluwminuuma
oxide is

L (aae+20,8) — 2 4,0, M=-3352 €7 )

241 ()+ 30, (9) > A,05(5) .. AHF: ~1676 T/pol

© e The voluwe of 0, formmed ab STP

x—.:?ﬁ)glﬂxs | 92 XZZ.LIL =ﬁ.6?LQZ
(Lx2H)gAl  Aweol O
[e——
10%

e The puce of the energy supplied:
6

X = 30 g Al X 3,352 «ID TJ “« 0.10F & - 0,028 E
108 g Al 3.6 x10%7
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@) ® Tue formation euthalpy-chauge of
acetyleue :(Z¢(s) « H,(9) —» CzHz (3))

The reacktious we ueed to comblne aze:

CaC, (S)+2ZH0 (1) — GH, (9) + Calonl, (s) AH= —230KJ

Ca (OH),(0— Ca. () + 0,19) + H,(3) M= +986 LT

Ca(s)+2C () — CaC Cs) AH— + 8% kJ
24 [Hy(0) + 4 0 (@) — w0 (O an= -286K7 ]

2CG) +H, () — G2 H, (9) M = +223 K/weol

endotheTvaic

® The combustion euthalpy-chauge of
acetylene : (GH, (9) + 25 0,60) = 20, (9) + 4,0 (2))

The reackionsd wWe wneed ko comibine ate:

CoMz2 (8) + Ca (oM, () — CaG () +2H,0 () BH=+230 J

Co 0,(9) + Wy (g) —> Ca (oW, (s) M = —986LT

CaG () — Cals) + 2.C (s) M= -%3K7

H.Z_D[U — HZLQ)-E--'iOzlg) M= +286%]
D [CCS)+DQ_L9) — €0, (9) Al — 395\:'.1]

=
G4, (9) +2.50,(3) — 2 €O, (g) + H, 0 (L) AW = _1303:__51
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®We stazt by building up +e bable of # of wwoles
NyOy (@ = 2 NO, (9)  Uiokal

w inikial 1% — 13
w chauﬂe - % Zx 2
1.2 4%

w eaquilib, 12— % 2x

w initial cawn be calculated:

1 [
w = 120g N,0, x %: 1.3 wol N0,

L
M (N,0,) = (2xi)+ (Ux16)= 42 9/wol

I{ we apply the ideal gad law , the number of wmolesd
at equilibtiuwe caun be \uowwn :

\J 33 Qatm x 2L
— n=f_____.. i —
i Rt RT 0,082 abwl y 313K
K . wol

w=224 woles o:? gasd
From hete, we get the value of x-

A 4x=221 > X= 72.20=-4.3 = 0.99 wol

@) The didsociakion percent («)

Winikial 13 haa dissociated

®) Mole Fra.chiow‘s
Tue wuwber of wwlea ak e.c*u,iu.bmiu_m ate

n 0L0) = 1.3 —x = 0,39 waolod
n (NO)) = 2x = 1.82 wwoled

"N okal = 13+ % = 2.21 woled
The wole fractious ane:

X (N0
2 2.24 wwoled
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2.21 wwoles

© Pattial pressutesd
P"‘a.oq -.:;anpk x Pr = 0.176 x 33.8 atwm = 5.95 atu

sz = Xy, xPr = 0.824 x 338 atw =21.95 atm

@ The concentrotious ak equilibtiuwa ate:

(0,0,] = 22700l95 _ g 495 1

(N, ] = M = 0. %] p1
2

© The equilibtiuma conatauts

K = o J® oA _ g

2 2
koo ey BB ie0i%6
Py 00 5.45

© Disluzbawce ——> How the systemt shilks

o N0 4 NOg ¥ > skuifts ko products
b. NO, ¥ NO, 4

P £ nt =,
4 N Pe Py N &) shifls to reactants
e T4 heat? heat ¥ & shifts to prducts

£ 1t has wo effeck own cowmposition
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@ Tue table of # of woled and concentzationd

B + CL =2 2A )

w iwitial 05 0.3 2——
n r_\A.amge e 0 —-% X
v equcl. 0.5-x 0.35-% 2% = 0.2 wol
(1 equil. 0.5-% 0.3 -% 2x
\ J V

Fromr the value of x, We cawn conclude that the
wioles at equilibziuma aze:

n(®) = 0.5 —%= 0.4 wol
w (C)=0.7 -%x = 0.2 wol
VL (A) =2x = 0.2 waol
The equil.ib't,iu.wt. coustantd aze:
Koo (A2 _ Q2n)*
(81(c] @.u/u)(o-i/u)

kP:’-—' Kc.. CE_T)A“-A_-—-—-} k’-P = KC. =05

w=0

® After equilibziuua is distuzbed
Blg) + C( = 2Al)

w initial 0.4 0.2 A.2
w claunge X « 2%
w equil. o.Uu+X 02 4% 4.2 -2x%
Bk, 0.4 +X 0.2 +% 12 -2X
L 1 eci—u..t. v ; -
2
K —o5._ A2-23 o agx AR
c =Yoo=

(0.4 +x) (0.2 +3) T x240.6x+0.0%
— 0D )(.2 +0-3X+00L[': lez'—“.gx +4.44 —»
- 235x2-54A%x+44=0

= 542 J'ZG.OI-—- 19.6 %= 0.%61
=3
The cowmposition at equilibricm will be :
W (B)= 0U+x= 0.767 wol; n(C)=0.2+%x= gvset:
n (A)= 4.2_2x= 0.U66 wol

EXAM 5

Lizardi Institutua
Thermochemistry, kinetics, and equilibrium

2008-09



