Kemiske reaktioner Side 1/11 Steen Toft Jergensen
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Y Eks 63 fortynding

n n
= — & =c-VeV=—
c n=c

Har 1.0 M saltsyre. Onsker at fremstille 100 2L med en koncentration pa 0.05 M.

De faerdige fortynding rummer stofmaengden af HC/: n =c- V' =0.05-0.100 mol =0.005 mol

Hertil skal anvendes: V= 2~ = % =0.005 L=5 mL af den 1.0 M saltsyre.
c .

| Dvs. man tager 5 mL fra den 1.0 M oplesning, og fortynder den til 100 mL .

Ovelse 256 fortynding

(100 mL , 0.050 M salpetersyre blandes med 250 mL , 0.020 M salpetersyre.
Beregn koncentrationen i blandingen.

=c=% > n=c-Ve V=%
| > restart
> V,:=0.100; ¢, := 0.050; n; :== ¢,V
V,:=0.100
c;:=0.050
n, :=0.005000 2.1)
(> V,=0250; ¢, = 0.020;n, = ¢, V,
V,:=0.250
c,:=0.020
n,:=0.005000 2.2)
> n=n;+n,
i n :=0.010000 2.3)
(> V=V, +V,
i V:=0.350 2.4)
n
> ci= ?
¢ :=0.02857142857 (2.5)

[ Dvs. blandingens koncentration er ca. 0.029 M

Kemisk reaktion: 3 H, + N,—2 NH,
Startkoncentration: [NH3] =0M, [Hz] =4 M, [N2] =12M

Koncentration pa senere et tidspunkt: [NH3] =0+2-x, [H2] =4 —3x, [NZ] =12 -x
(fordi reaktionsligningen giver sammenh@ngen mellem mangderne).




Kemiske reaktioner Side 2/11 Steen Toft Jergensen

NB:0 <x <12

[M%f
Reaktionsbrok: Yc = 3 1
(] [Vs] X
Startveaerdi af reaktionsbrok: 3 I =0
4°-1.2

(2-x)°

(4—3x) (12 —x)
Ved ligeveegt er reaktionsbroken K, =0.058

Reaktionsbrek pé et senere tidspunkt:

;> restart
(2-x)°
(4—3x)°(12—x)

> Ycz=x—>

_ 4 x2
Y =x— 3.1

i (4—3x)° (12 —x)
> plot( Y (x),x=0.12,y=0.0.1, gridlines)

0.10

0.08 -

0.06 -

0.04

0.02

O : 7 ; T T T T T " T " 1
0 0.2 0.4 0.6 0.8 1 1.2

X

=> plot( {Yc(x), 0.058}, x=0.12,y=0..0.1, gridlines)
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=> Solve( Y (x) =0.058, x)

0.4499352103, 3.748201599, 0.5009315956 + 1.198213603 1, 0.5009315956 3.2)
— 1.198213603 1

> fsolve(Y,(x) =0.058,x=02..0.6)

i 0.4499352103 3.3)
_> xlgsn =%
] X, = 0.4499352103 (3.4)
> 12-x
losn
i 0.7500647897 3.5)
>4 —-3-x
losn
i 2.650194369 (3.6)
> 2.xlgsn
0.8998704206 3.7

> plot( {12 =x,4—=3-x,2-x},x=0.x,, gridlines)
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=Vedligevaegt gelder: [Hz] =~ 2.65 Mog [Nz] =~ 0.75 Mog [NH3] ~ 0.90 M

Y Eks 65 kemisk ligevaegt 2

NB:0 <x<£0.2

(10" ]-[s0,”]
[HSO[]
(04+x)-(0.2 +x)

' 02 —x

_ _ -2
=K=1.02-10

Dvs

=> restart

(04+x)-(0.2 +x)
02 —x

> Yc:=_x—>

e, X(02+x)

Kemisk reaktion: HSO,” + H,0 2 SO, + HO ™
Startkoncentration: [ HSO, |=0.2 M, [SO, | =02 M, [HO T |=0M

Koncentration pa senere et tidspunkt: [HSO[] =0.2 —x, [SO42_ ] =0.2 +x, [H3O + ] =0 +x
(fordi reaktionsligningen giver sammenha@ngen mellem mangderne).

=1.02-107%i ligevaegt

02 —x @
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> plot( Y (x),x=0.0.2,y=0..0.1, gridlines)
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B plot( {¥,(x), 1.02- 10‘2}, x=0.0.2,y=0.0.1, gridlines)
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> solve( Y(x) = 1.02-10_2, x)
i -0.2194940995, 0.009294099498

> foolve(Y,(x) =1.02-10"%, x=0..0.05)

i 0.009294099498
> Xiosn =%
Xy, = 0.009294099498

_> 0+x,,,
i 0.009294099498

> 0.2 + X0
i 0.2092940995

> 0.2 _xlgsn

i 0.1907059005
> plot( {0+x02+x02—-x},x=0.x,,, gridlines)
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\ 4
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[ Ved ligeveegt geelder: [ ;0" | = 0.009 Mog [5042‘] = 0.209 Mog [HSO,” | = 0.191 M

> —logIO(O +xlgsn)
i 2.031792682 4.8)
Dvs. surhedsgraden er pH = 2.03

EKs 66 frostvaske

[ Bilen har 5 L frostveeske med 15% koncentration.

Der onskes 25% koncentration.
| Hvor meget skal der tappes af, ndr man bagefter fylder op med 100% koncentreret frostvaeske?
| > restart

> . = 0255
] n,. =125 (5.1)
> yunder = 0.15-(5 —x) +1.00-x
i Nptandet = 0-75 +0.85 x 5.2)
> SOlve( Mstut = "blandet > x)
0.5882352941 (5.3)

[ Dves. der skal tappes ca. 0.59 L for at koncentrationen til sidst bliver 25%.
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Y Eks 68 + gvelse 260 geering

| > restart
| > with(Gym) :
> TID := [30, 60, 90, 120, 150, 180, 210]

i TID = 30, 60, 90, 120, 150, 180, 210] (6.1)
> CO2,,,,.. = [1750, 2050, 2350, 2765, 3146, 3482, 3817]
CO2,,,... = [1750, 2050, 2350, 2765, 3146, 3482, 3817 (6.2)

> LinReg(TID, CO2

N

kkerr View=10..210, 0 ..4000])

Lineer regression
y =11.739x + 1357.0.

Forklaringsgrad R* =0.998047911807256
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> fs‘ukker = unapply(LlnReg( TID, COZSMkker’ X) ) x)

foriter =X 11.739285714285716 x + 1356.9999999999995 (6.3)
(> €02, = [1411,1422, 1433, 1545, 1578, 1646, 1690 ]
CO2,.0 = [1411, 1422, 1433, 1545, 1578, 1646, 1690 ] (6.4)

_> LinReg( TID, CO2, view=[0..210,0 ..4000])

aktose®
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Lineer regression
y =1.7024 x + 1327.9.

Forklaringsgrad R*=0.951102123131191
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=> ﬁaktose = unapply(LmReg( T]Da COZlaktose’ x) 5 x)
Siaktose =X 1.702380952380956 x + 1327.8571428571422 (6.5)

[> PIOt( { frugier )+ fratgose¥) }2 X =0..210, y = 04000, gridlines)
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> with( plots) :
p, = plot(fsukker(x) ,x=0.210,y=0.4000, gridlines, color = blue, legend = sukker) :
p; = plot(flaktose(x), x=0..210, y=0..4000, gridlines, color = red, legend = laktose) :

display( {ps, pl})
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sukker laktose
| jDvs. alm. sukker er langt bedre til geering end laktose.



