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	Decrease in solubility
If the heat given off in the dissolving process is greater than the heat required to break apart the solid, the net dissolving reaction is exothermic (energy given off). The addition of more heat (increases temperature) inhibits the dissolving reaction since excess heat is already being produced by the reaction. 

Increase in solubility 
If the heat given off in the dissolving reaction is less than the heat required to break apart the solid, the net dissolving reaction is endothermic (energy required). The addition of more heat facilitates the dissolving reaction by providing energy to break bonds in the solid.
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	Increased temperature causes an increase in kinetic energy. The higher kinetic energy causes more motion in molecules which break intermolecular bonds and escape from solution.
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	If the pressure is increased, the gas molecules are "forced" into the solution since this will best relieve the pressure that has been applied.

	States of matter in solution
	Examples

	gas in gas
	air ( N2, O2 , Ar, CO2 , other gases)

	gas in liquid
	soda pop (CO2 in water)

	liquid in liquid
	gasoline (a mixture of hydrocarbon compounds)

	solid in liquid
	sea water ( NaCl and other salts in water)

	gas in solid
	H2 in platinum or palladium

	liquid in solid
	dental amalgams ( mercury in silver)

	solid in solid
	alloys ( brass, (Cu/Zn), solder (Sn/Pb)


Saturated solution- a solution that contains the maximum amount of dissolved solute.
Unsaturated solution- a solution that contains less solute than a saturated solution under the existing conditions.
Supersaturated solution- a solution that contains more dissolved solute than a saturated solution contains under the same conditions.
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Molarity- the number of moles of solute per liter of solution
Molality- the number of moles of solute per kilogram of solvent
NaCl(s)       →   Na+(aq) + Cl−(aq)
elctrolyte solution   electrolytes
P420-424 Solutions
13. [image: image5.emf]0, 122

30, 216

40, 311

60, 440

80, 585

100, 733

0

150

300

450

600

750

0 20 40 60 80 100

Temperature

Solubility: g/100g H2O


a. temperature increases, solubility increases

b. (between 216&311)

c. (between 30-40 degrees Celcius)

d. unsaturated, because concentration<solubility

14. 106-31.6=74.4g

15. a. (1) find tihe no. of moles of NaOH

     (2) 16+1.01+22.99=40g/mol

     (3) (40/40)/6=0.17M
   b. [14/(14.01+4.04+79.9)] / 0.15=0.95M
16. a. (1) H2SO4
     (2) H2O


 (3) 3.5*1*(1.01*2+64+32.06)=343.28g

   b. 2.5*1.75*(137.33+25.02+96)=1143.41g
17. 2.2*65/1000=0.14mol

18. a. 14.01*2+8.08+64+32.06=132.16g/mol
   b. NH4OH+H2SO4
   c. (26.42/132.16)/0.05=4M
19. a. find the no. of moles of AgNO3

   b. 14.01+48+107.87=169.88g/mol

   c. 169.88/169.88/1*1000=1000mL

20. a. 2H3PO4 + 3Ca(OH)2 → Ca3(PO4)2+6H2O
   b. 6*0.75/2*1*(16*8+30.97+40.08*3)=697.97g of Ca3(PO4)2
     6*0.75/2*6*18.02=243.27g of H2O
21. 3H2SO4 + 3Al(OH)3 → Al2(SO4)3 + 3H2O
   0.25*2.5/2*3*18*1000=52.08mL
22. 2AgNO3+Cu→2Ag+Cu(NO3)2
M=0.25/107.87/0.075=3.09*10^-2 M
23. a. (1) H2SO4
     (2) H2O

     (3) 297.4/98/1=3.00M
b. 63/(1.01+14.01+48)/0.25=4.00M

24. a. 1*4.5*98=441g

   b. 2*1*63=126g

25. a. 12.01*12+22.22+16*11=342.34g/mol

   b. 17.1/342.34/0.275=0.18m

26. 75.5/(40.08+28.02+96)/0.5=0.92kg

27. 0.25*1.75*(12.01*2+6.06+16)=20.16g

28. a. 22.99*2+32.02+64=142.04g/mol
   b. 0.25*0.45=0.11mol

29. a. 12.01*6+8.08+16*7=192.14g/mol

   b. CO2+H2O
   c. No
   d. 150/1000/192.14/2=3.90*10^-4M

30. a. 35.45+39.1=74.55g/mol

   b. not at all

   c. 6*0.35*74.55=156.56g

31. a. 22.99+1.01+16=40g/mol

   b. 2Na+2H2O→2NaOH+H2
   c. 10/22.99/1=0.43M

32. a. 12.01*2+6.06+32=62.08g/mol

   b. 1.5*1000/18.02/6.5=12.81m
Concentration worksheet solutions
1. a. 500*12%=60g KMnO4;  500-60=440g H2O

b. 0.6*1.75*(35.45*2+137.33)=218.64g

c. 6.2*800/100*(12.01*3+16*3+8.08)=456.87g
d. 12.27/(39.1*2+52*2+16*7) / 0.65=6.42*10^-2M
e. 288/(40.08+35.45*2)/2.04=1.27m
f. 0.16*25*1000*(22.99+35.45)=0.23g

g. solute: 1.5*2*(12.01*6+12.12+16*6)=540.54g   solution: 540.54+1500=2040.54g

2. 4.25*2.5=10.63mol
3. 71.5/(18*12.01+32.32+32)/0.525=0.49m

4. a. 80*16.2%=12.96g   b. 12.96/(22.99*2+32.06*2+48)=0.08mol   c. 12.96/(22.99*2+32.06*2+48)/0.25=0.33M

5. 0.65*4*(58.93+35.45*2)=337.56g
6. 11.27/(107.87+14.01+48)/0.15=0.44L
7. 1.5*2.25*(28.02+4.04+12.01+16)=202.74g

8. 3.38*21.29/1000*(137.33+28.02+96)/18.81g
9. 100*3.5%=3.5g (NH4)2SO4 and 96.5 g of water
10. 590/1000*0.82*(40.08+35.45*2)=53.69g
11. 0.25*5.00=1.25mol


1.25/1=1.25M
12. 62/(5.3*0.125)=93.58g./mol
13. 50*0.9%=0.45kg NaCl  &  50-0.45=49.55kg H2O

14. 4.08/(115.12-68.6+4.08)=8.06%
15. 25/(25+x)=2/100, solve for x; x=1225; 1225/0.902=1359mL
16. CdCl2+Na2S→CdS+2NaCl
a. 3.91*50/1000=0.20 mol   b. 3.91*50/1000*1=0.20 mol   c. 3.91*50/1000*(112.41+32.06)=28.24g
17. 5.85*60/1000*(1.01*2+32.06+64)=34.43g
18. 6.83*22.5*1000=153675 mol

19. 12/(137.33+32.06+64) / 0.6=0.09L

Dilutions worksheet solutions

1. 0.05*3.79/2=0.095M
2. 2.09x=0.046*(100+x), solve for x; x=2.25mL
3. a. 0.5*120/20=3M;   b. 5*3/18=1.2L; 
 c. 1.84*1.2=2.21kg

4. 1.19*8/1.5=6.35mL
5. 2*1/5.75=0.35L
6. (25+50)*0.186/25=0.56M
7. a.1000/1.18=847.46mL;  1/0.36/1.18=2.35mL;  1*(35.45+1.01)/0.36/1.18=85.81mL
b. 10*2*(14.01+1.01+48)/0.71/1.42=1250.15mL    c. 4.5*3*119.48/0.36/1000=4.48L

8. 3.8/8=0.48M

9. 480*2.58/(480-39)=2.72M
10. 25*1.22/6.45=4.73mL

11. 9.56/(0.1*2.41)=39.64g/mol

12. 34/(129.6*2)/0.525=0.26M

13. 2.8*0.6*(3.03+30.97+64)*0.85=139.94g

14. 3*4/18=0.67L

15. mass of urea needed: 1*0.495*(14.01*2+4.04+12.01+16)=29.73g;  mass of water needed: 0.495/3.07=0.16L, or kg
16. a. 76.2/(12.01*6+12.12+16*6)/[(100-76.2)/1000]=17.77m
   b. 1*1000*1.42=1420g;   1420*76.2/100/(12.01*6+12.12+16*6)=6.01M

17. 50*0.089/10*105.99/50=94.33%
18. 0.25*0.15*(70.9+63.55)/20*600=151.26g

19. 2.15/0.65=3.31

20. a. 80*1.02*0.182=14.85g
   b. 14.85/(87.62+28.02+96)=0.07mol
   c. 0.07/[(80+420)/1000]=0.14M
