1997/98 6a keemiaolumpiaadi piirkondliku vooru ulesannete lahendused
9. klass
1. Ldhtume Uhest moolist
a) M(FeS;) = 120 g/mol
m(S) =2 mol -32,1 g/mol =64,2 g
e 100 (piiriit)
m(ptiriit) =120 g (FeS,) .WFGSZ) =150
64,2 g(S)
150 g (piiriit)
b) M(Na;S203-5H,0) = 248 g/mol m(NaxS,03-5H,0) = 1 mol-248 g/mol = 248 g

%(S) = 100 = 42,8

m(S) =2 mol- 32,1 g/mol = 64,2 g
64,2

%(S) = 100 =25,9%
248
c) m(lahus) =25,0+100=125¢g
2 5H
%(S)Z 5,0g(Na2S203 5 20) 25,9g(S) '10025,18
125 g (lahus) 100g (Na,S,05 - 5H,0)

2. a) H,SO4 + 2NH3 = (NH4)ZSO4
b) m(H.S04) = V(lahus) cm®1,34 g/cm>.0,440
s 1000 cm®

3

m(NH,) = 0,220 dm .0,935 g/ cm®-0,170

dm
c) M(H2S04)=98,1 g/mol
M(NH3) = 17,0 g/mol

d) V cm*1,34 g/cm®.0,440 220 cm®0,935 g/cm®0,170

HzSO4 {—r 2NH3
98,1 g/mol 17,0 g/mol
1,34.0,440 V =%-220-0,935-0,170-L-98,1
1 3 3 Imol 1 lem® 3
V(H,S0, lahus) = —- 220 cm® - 0,935 g/em® - 0,170 - 98,1 g/mol - . ~171cm
2 17,02 0,440 134¢
3. a) Lahtume 100-st grammist
n(Cu) =100 g-0,254-—-M° _ 0 40 mol n(S)=100g-0,129- 17 040 mol
63,59 32,1g
n(0) =100 g-0,256 - _ 16 moi n(H,0) =100 g-0,361. M _ 5 5 mol
16,0 g 18 g

n(Cu) : n(S) : n(O) : n(H20)
04 :04:16 : 2
b) Valemis peavad aatomid suhtuma nagu taisarvud. Lihtsaima taisarvudega suhte saame
olemasolevate moolide arvu korrutamisel 2,5-ga - Cu1S104-5H,0
c¢) Vaadeldud soolaks on vasksulfaat-5-vesi, mille rahvaparane nimetus on  vasevitriol -
CUSO4~5H20
4. Tahistame anuma ruumala stimboliga V..

3
a) 7, = 1mol-0,0820 M4m0 77 g

: = 4,54 dm*/mol
mol - K 5,00 atm




b) n(HCI) =4V, (dm")- 41%;’;3 =0,1762 -V, (mol)

m(HCI) = 0,1762:V, (mol)-36,5 g/mol = 6,43 V, (g)

c) m(lahus) = m(H,0) + m(HCI)
m(H20) = V, (dm®)-1000 g/dm? = 1000 V, (g)
m(lahus) = 1006,43 V, (9)

d) %ecn = 2B Ve ® 00— 63889 = 0,639
1006,43V, (g)
Markus: 4 °C juures ei ole vee tihedus neljast tlivenumbrist tdpsem. Kui lahuse massi
tivenumbrite arv on Umardatud neljani, siis lugeda see digeks.

5. a) HNO; + NaOH = NaNO; + H,0
H>SO4 + 2NaOH = Na,SO,4 + 2H,0
b) Na,SO, + BaCl, = BaSO,4 + 2NaCl vOi
H,SO, + BaCl, = BaSO,4 + 2HCI

¢) =n(NaOH) = 36.0 g- 0,300 12!
40,0 g

=0,270 mol

d) 7,009
HzSO4 = BaSO4
233,4 g/mol

n(H,S0,) = % 7.00.g. mo!

= 0,02999 mol = 0,0300 mol

b

e) Vaavelhappe neutraliseerimiseks kulub n” mooli NaOH
H2804 < 2NaOH

n’(NaOH) = % -0,0300 mol = 0,0600 mol

HNO; neutraliseerimiseks jaab:
n(NaOH) = Zn(NaOH) - n’(NaOH) = 0,270 mol - 0,0600 mol = 0,210 mol

HNO; < NaOH n(HNOs) :%- 0.210 mol = 0,210 mol

1000 cm’® 40,0 (etanool)
1L 100 (lahus)

11000 cm?®

6. a) m(etanool) = 1L(lahus)- -0,794 g/cm’® = 317,62~ 318 ¢

b) m(etanool 40,0 % Vol.)=1 L (lahus) -0,950 g/cm® =950 g

317,6

%(etanool) = 0 -100 = 33,43 = 33,4

1000cm’® 100 (lahus)

T 40,0 (etanool)
000g lcm® 1L 100 (lahus)
lkg 0,794g 1000cm’ 40,0 (etanool)
e) Uhest liitrist etanoolist sai valmistada 2375 g lahust (punkt c)

3
m(etanool) =1L (etanool)-%- 0,794 g/cm® =794 g

m(H.0) =2375g-794g=1581¢g
lem* 1L
1,00g 1000 cm’

¢) m(etanool 40,0 %Vol.) = 1 L(etanool)-

-0,950 g/cm® = 2375g~ 2380 g

d) V(etanool 40,0 % Vol) = 1kg (etanool) - ! =3149L =3,15L

V(H,0)=1581g (H,0)- =1,581L ~ 1,58 L



