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Kapitel 2

2.10
Hx(g) + COx(g) = H20(g) + CO(g)

[H,0] = 0,00468M
[CO] = 0,00468M
[Ha] = 0,00532
[CO,] = 0,00532

_ [H,0][CO] _ 0,00468M - 0,00468M
" [H,][CO,] ~ 0,00532M - 0,00532M

=0,77387077 = 0,774

2.12.
[NOJ?

[N21[0,]

2

X
1,4-107% =
0,036M - 0,0089M

x?=1,4-10"*-0,036M - 0,0089M

X = \/1,4 -10~*-0,036M - 0,0089M = 2,117924 - 10~ *M =~ 2,1 - 10~*M

2.13
2HI(g) = Ha(g) + Ix(g)

_ [H]1[1,]
~ [HI]?




0,0200M - [, ]

020 =
0.0 (1,33M)2
I,] = 0,020 (1,33M) _ 1,7689M ~ 1,8M
[l2] =0, 0,0200M ~ T
2.14
_ [CO][H,]?
[CH4][H,0]
i1 = [LCHalH201 o 210.200-0.150 oo 0 04109793M ~ 0,0411M
[Ha] = [CO] ~ |l 137-102 7 v o
2.16a
[H,][I,] 1,00 - 1,00
= - =1>K=136-10"3
[HI]2 1,002 > 3610

Eftersom Q > K kommer reaktionen att ga at hoger.

b

[HI] [Hz] [I2]
fir. 1,00 1,00 1,00
A +2x —Xx —X

vijv. | 1,00+ 2x | 1,00—x | 1,00—x | M

_ [Ha][I;]
[HI]?

(1,00 —x)(1,00 —x) _ (1,00 — x)?
1,00 + 2x © 1,00 + 2x

1,36-1073 =

pg-formeln ger:

x = 0,937471

[HI] = (1,00 4+ 2x)M = (1,00 + 2 - 0,937471)M = 2,874942M =~ 2,87M

[Hp] = [I;] = (1,00 — x)M = (1,00 — 0,937471)M = 0,062529M =~ 0,0625M

2.22a
0O2(g) + Na(g) = 2NO(g)

[NO]2  (0,22M)?
[0,][N,]  1,00M - 1,0M

0= = 0,0484 < K = 0,097



Reaktionen kommer att ga at hoger.

[02] | [N2] | [NO]

fr. | 1,0 1,0 0,22

A —X —X +2x

vij. | 1,0-x|10-x|022+2x | M

N0
K= 1T0,mN]

(022 +2x)* (0,22 + 2x)?
(1,0 —x)(1,0—x) (1,0 — x)?2

0,097 =

(0,22 +2x)%2 0,22 + 2x

4/ 0,097 = . =
(1,0 — x)? 1,0 — x

40,097 - (1,0 —x) = 0,22 + 2x

/0,097 — /0,097 - x = 0,22 + 2x

/0,097 — 0,22 = 2x + /0,097 - x = x(2 +,/0,097)

v0,097 — 0,22
= ——————=0,03956317
2 ++/0,097

[0,] = [N,] = (1,0 — x)M = (1,0 — 0,03956317)M = 0,96043683M ~ 0,96M

[NO] = (0,22 + 2x)M = (0,22 + 2 - 0,03956317)M = 0,29912635M =~ 0,30M

2.22b.
Oa(g) + Na(g) = 2NO(g)
(0] [N2] [NO]
fr. [096...+050 | 096... |0299... M
A | -x —x +2x

vj. 1 0,96...+0,50—-x | 0,96...—x | 0,299...+ 2x

_ INop
" [0,IN;]



(0,29912635 + 2x)?

0,097 =
(0,96043683 + 0,50 — x)(0,96043683 — x)

Ekvationen forenklas och 16ses med pg-formeln:
x1=-0,396803; orimligt

x2=10,0300772

[02] =(0,96... + 0,50 — 0,0300772)M = 1,43035963M =~ 1,43M
[N2] = (0,96... —0,0300772)M = 0,93035963M = 0,93M
[NO]=(0,299... +2 -,0,0300772)M = 0,35928075M =~ 0,36M

2.28.
2BrCl = Br, + Cl,

_ [Br,][Cl,] _ (0,15M)(0,15M)
~ [BrCl2 ~ (0,30M)2

=0,25< K =0,46

Eftersom Q < K kommer reaktionen att ga at hoger.

[BrCl] [Bra] [CL]

frr. 0,30 0,15 0,15 M

A —2x +x +x

vjv. |1 030—-2x|015+x | 0,15+ x

[Br,][Cl;]
[BrCl]?

0,15+ x)(0,15+x) (0,15 + x)?
(0,30 — 2x)2 ~ (0,30 — 2x)2

M B (0,15 + x)2 _ 015+x
27 100,30 — 2002 0,30 — 2x

x = 0,0226907 (Vi kan bortse fran rétternas negativa losningar eftersom de ger orimliga

0,46 =

resultat.)

[BrCl] = (0,30 — 2x)M = (0,30 — 2 - 0,0226907)M = 0,2546186M ~ 0,25M



Kapitel 3

3.14.
CH;CH,NH, + H,0 = CH;CH,NHZ + OH"

[CH,CH,NH$][0H™]

b=

[CH;CH,NH,]
[CHsCH,NH.] | [CH;CH,NHZ#] | [OH ]
fir. 0,750 0 0 M
A —X +x +x | M
V.jv. 0,750 — x X X M
5610~ = — il

T0750—x 0,750 —x
pg-formeln ger:
x = 0,0202158 (Rotens negativa 16sning ar orimlig.)
[OH]=xM = 0,0202158M =~ 0,020M
3.17a.
K, 1,0-107'*M?

Ky=— =" =161290323-10"°
b= % = 6z 107 61290323 - 1075M

b.
Vi kan skriva kodeinet K.

K+H,O=2KH +OH"

[KH*][OH]
Ky =——
[K]
(K] [KH'] | [OH]
for. 0,0020 0 0 M
A —X +x +x M
v.jv. | 0,0020 — x x x M

2

XX x
1,61290323-107¢ = =
0,0020 —x 0,0020 —x

pg-formeln ger:



x = 5,59955 - 10~° (Rotens negativa 16sning #r orimlig.)
[OH"] = xM = 5,59955 - 10~°M
pOH = —Ig[OH ] = —1g(5,59955 - 10~5) = 425184687

pH = 14,00 — pOH = 14,00 — 5,25184687 = 9,74815313 = 9,75

3.30a.
Coyra 0,050

pH = pK, — Ig (—) —476—1g (—) — 5,06103000 ~ 5,06
Cons 0,10

b.
Csyra 0,25

pH = pK, — Ig (—) —924—1g (—) — 9,01815125 ~ 9,02
Cbas 0,15

C.

H = pK 1(Csyra)—705 1(0’15)—752712125 753
pH = pK, —1g(22=) = 7,05~ Ig(g735) = 7. ~7,

Kapitel 5

5.32.
CH;COOH + C,Hs0H = CH;COOC,Hs + H,O

_ [CH3CO0C,H;5][H,0] _ 0,40M - 0,40M
~ [CH3COOH][C,Hs0H] ~ 0,15M - 0,15M

=711111111 > K = 4,0

Eftersom Q > K kommer reaktionen att ga at véinster.

[CH3COOH] | [C;H50H] | [CH3COOC:Hs] | [H20]
fir. 0,15 0,15 0,40 0,40 M
A +x +x —-Xx —X
V.jv. 0,15+ x 0,15+ x 0,40 — x 0,40 — x
_ [CH3C00C,H5][H,0]
~ [CH3COOH][C,H5O0H]

_ (0,40 —x)(0,40 —x) _ (0,40 — x)?
~ (0,15 +x)(0,15+x) (0,15 + x)?

B ’(0,40 —x)?2
m ~ (0,15 + x)?

4,0




20 = 0,40 — x
0154+ x

x = 0,03333333 (Rotens negativa 16sning ar orimlig.)

[CH;COOH] = [C,HsOH] = (0,15 + x)M = (0,15 + 0,03333333)M = 0,18333333M = 0,18M

[CH;COOC,Hs] = [H>0] = (0,40 — x)M = (0,40 — 0,03333333)M = 0,36666667M = 0,37M



