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Kemian vali ntakoetehtavien 2005malli ratkaisut

1. m(nayte) =2,11g9, m(CaCl,) =x g

1. Sudan liukenemisresktio: CaCl, (s) — Ca* (aq) + 2 Cl™ (ag)
2. Saostusresktio: Ca*(ag) + COs* (ag) — CaCOjs(s)
3. Kuumennusre&ktio: CaCOs(s) —» CaO(s) + CO»(Q)

Reaktioyhtal 6ista nshdaén: n(Ca0) = n(CaCOs) =n(Ca’*) = n(CaCl,)
m(Ca0) = 0,480g, M(Ca0) = 56,08g/mol

m(CaO _0489g

=> n(Ca0) =
M(CaO 56,08g/mol

= 0,008559m0l = n(CaCly)

M(CaCl,) = 110,98g/mol
m(CaCl,) = n M = 0,008559mol [1110,98g/mol = 0,9499g

0,9499

CaCl,:n osuus ndytteessi (m-%) = [10%% =45,0%

2. CuSOs(ag) — Cu*(ag) + SO.” (ag)

Katod: Cu* +2e - Cu(s) I x2
Anod: 2H,0 - Oxq)+4H " +4¢€
Kenna 2Cu* +2H,0 - 2Cu(s) + Ox(g) +4H"

1,009

B Mey = 1,000 May = 63,540/mol =>ney=mM = <099
) Mo & Moo 9 cu 63549/ mol

=0,01574moal
Q=ZnF
Z=2 = Q=2[0,01574 mol [(®6490 A s/ mol = 3038 A s

c) n(Oy) =ncy/2=0,01574 mol / 2 =0,00787 mal

. 3038A s
Tai: Nn(O)=Q/ZF; Z=4=> n(0O,) = =0,00787 mol
Ta: n(G,)=Q (O = 56490 A smol

n(0,)RT _ 0,00787 mol (8,314 Jmol 'K ™ (293K

=1,90 (10™* m®
101000 Pa

pV =nRT = V(O,) =

=190 cm®

3. @ m(CHsCOOH)=0,600g, M (CHsCOOH) = 60,052 g/mol = n (CHsCOOH) =
M~ 0,00999 mol
M

V =1 dm* 2 ¢(CHsCOOH) = 0,00999 mol/dm?



b)

M(CHsCOONg) = 0,738g, M(CHsCOONg) = 82,034g/mol & n(CHsCOONa) =

M — 0,00900mol
M

V =1 dm* = ¢(CH;COONa) = 0,00900mol/dm?

CH3COOH + H,0 « CH3COO + Hz0"

Alku 0,00999 0,00900 0

(mol/dm?®)

Tasgpaino  0,00999 x 0,00900+ x X

(mol/dm?®)
[CH3sCOO] [H30'] (0,00900+ x) [

K,= 0000000 = 0000000 = 1,8010° mol/dm®
[CH3COOH] 0,00999- x

Oletetaan, ettd x << 0,00900 =>
0,009000k

00000 = 1,8010° mol/dm® =
0,00999

X = [H20"1 = [H'] = 2,00 [0~ mol/dm?® oletus ok!

Ta:
[CH3COO] [H30'] Ka [CH3COOH]
K= DO0DO0O0OO = [HO=00UO0OO0DOO0
[CH;COOH] [CH5COOT]
Puskurili uoksessa: [happd
[H:0"] OK, OO0
[emés]
0,00999mol/dm?®
[H:0"1=1,8[10° mol/dm®* DOOO0DOO =20000° mol/dm®
0,00900mol/dm?®
Ky 0010 ** mol%/dm®
[OH]=00 =00000000 _ = 500007 mol/dm®
[Hs0]" 2,0010° mol/dm?®

pH =-Ig[H30]*=-1g2,001.0™ = 4,70

Modli prosentei sta saadaan suoraan mooli osuudet Xx.
IIman keskima&ainen moolimassa M;:

M; = X(0O2)M(Oy) + X(N2)M(N2) + X(Ar)M(Ar) =
(0,2182,00+ 0,78[128,02+ 0,01[B9,95 g/mol = 28,98 g/mol



b)

b)

ilman massaam; = 28,0140g — 27,9214g = 0,0926g
hiili vedyn massamg = 28,0175g — 27,924 g = 0,0961g

Samat olosuhted, samatilavuus = n = ng

. m m, M,
n= m 9 1: _9 9 Mg: 9 !
M M, M, m,
v, = 009610 [2898g/mol _ o0 o
0,09269

Hiili vety C,H, =» C: 12,01g/mol, H: 1,008g/mol
=> hiili atomejavoi olla2 kpl, ts. x =2

= 2[12,01g/mol +y [1,008g/mol = 30,07g/moal
= y=6,00

=> Hiili vety on C,Hg €li etaani

Kysytty restio saadaan yhdistamall & annetut re&ktiot. Ennen reektioiden yhteenlaskua
restio 2 kerrotaan kahdellajaresktio 3 kaénnetaan (= x —1).
Samat toimenpited tehdadn vastaavasti restioiden entalpia-arvoill e (Hessn laki).

C(s) + O2(g) -~ CO2(9) AH; = -394 KI/mol
2H2(9) + Ox(g) - 2H0(1) AH, = 2 x (-286 KI/moal)
CO2(g) + 2H0(I) — CHa(g) + 2 Ox(q) AH3 = +890 k¥/mol
00000000000 000000 oo0ooooooon
C(s) +2Hz(g) — CHy(9) AH = -76 kJ/mol

m(CH,4) =100g, M(CH,) = 16,042g/mol

_ 100g

S nCHy)="=_0
“7 M " 1604g/mol

=6,23mol

AH = 6,23 mol [{-890 K¥mol) = -5544,7 K = -5,54MJ

= L dmpoa vapautuu 5,54MJ




O

> cchHz—c”:—CHZc:H3 3-pentanoni
O
Kaksi ketoni-isomeeria: CHy—C —CH,CH,CHs  2-pentanoni
@)
CH3—C|:H —|C|Z—CH3 3-metyyli-2-butanoni
CHs
i
Neljaaldehydi-isomeeri& CH3CH,CH,CH,—CH 1-pentanaali
O
CH3—C|:H—CH2—(|1,H 3-metyyli-1-butanaali
CHs
i
CH3-CH —CH 2-metyyli-1-butanaali
CHy
Chy
s 9
CH;—C —CH 2,2-dimetyyli-1-propanaali
Sy

b) CH3—C|IH—CH20H

2-metyyli-1-propanoli
CHs

Kolme eetteri-isomeeria CH3—O—CH,CH,CHj

CH4CH,—O—CH,CHj

CH 2—|CH —O—CHjs
CHs



