CHAP 111 - Test III
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	Weight of NH4NO3        
	5.44 g

	
	Weight of Water
	150.0 g

	
	Weight of Solution
	155.44 g

	
	Molecular Weight of the Solute 
	80.00 g

	
	Specific Heat of the Solution 
	4.2 J/g.K

	
	Fall of temperature
	18.8 – 16.2
	2.6 oC

	
	Quantity of the heat absorbed (Q) =
	Mass X Specific Heat X t2 – t1

	
	
	155.44 X  4.2  X  2.6 

	
	
	1697.405 J

	
	Enthalpy ( ΔH ) of Solution is the Heat absorbed  when one mole of solute is dissolved in excess of solvent so that further dilution does not give any further heat change
	

	
	Enthalpy ( ΔH ) of Solution      =  
	1697.405 X 80/(5.44 X 1000)

	
	24.96184 kJ/mol
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	The Formula of Sugar        
	C12H22O11

	
	Formula Weight of Sugar  
	342

	
	C12H22O11  +  11 O2  →  12 CO2 + 22 H2O  ; ΔH = - 5645 kJ

	
	Enthalpy of Oxidation of 10 g of the Sugar
	5645 X 10/342 kJ 

	
	
	165.0585 kJ
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	The Formula of Ethane        
	C2H6

	
	Formula Weight of Sugar  
	30

	
	C2H6  +  7/2 O2  →  2CO2 + 3H2O  ; ΔH = - 2857.3 kJ

	
	Enthalpy of Oxidation of 20 g of ethane
	2857.3  X 20/30 kJ 

	
	
	1904.867 kJ
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	Weight of  Fructose  (C6H12O6)     
	4.50 g

	
	Formula Weight
	180

	
	C6H12O6 + 6O2 → 6CO2 + 6H2O

	
	Rise of Temperature
	27.71 – 23.49 = 4.22 oC

	
	Heat Capacity of the Calorimeter  =
	Heat absorbed/

Rise of Temperature

	
	Heat absorbed by the Calorimeter  =
	2.115  X 104 / 4.22 

	
	
	89253 J = 89.253 kJ

	
	Heat of Combustion of 1 mole of Fructose =
	89.253 X 180/4.50

	
	
	3570.12 kJ


	5


	Formula of Strontium carbonate  
	SrCO3

	
	Formula Weight
	147.62

	
	Sr + C + 3/2 O2 → SrCO3

	
	Heat Released when 147.62 g of SrCO3 Formed =
	1.220 X 103 kJ

	
	Heat Released when 74 g of SrCO3 Formed =
	1.220 X 103 kJ X 74 / 

147.62

	
	
	611.5702 kJ
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	Specific Heat of titanium (s)
	0.523 J/g.C

	 
	Mass of titanium (m)
	5.88 g

	
	Amount of Heat absorbed
	4.78 J

	
	Q = m X s X (t2-t1)

	
	Change in the Temperature (t2-t1)
	4.78/5.88 / 0.523

	
	
	1.53 oC
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	Specific Heat of Aluminum (s)
	0.902 J/g.C

	
	Mass of Aluminum (m)
	473 g

	
	t2
	375 F = 190.556 oC

	
	t1
	23 oC

	
	t2 - t1
	167.556

	
	Amount Heat absorbed ( Q)       =
	m X s X (t2 - t1)

	
	=
	71487.1 J
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	Mass of Chromium (m)
	5.00 g

	
	Amount Heat absorbed ( Q)       =
	62.5 J

	
	t2
	50.8 oC

	
	t1
	23 oC

	
	t2 - t1
	27.8 oC

	
	Specific Heat (s)                        =
	Q/m  X (t2 - t1)   = 62.5/(5.00 X 27.8 )

	
	=
	0.44964  J/g.C
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	Volume of isooctane     
	1mL

	
	Density of isooctane     
	0.688 g/mL

	
	Mass of isooctane   
	0.688 g

	
	Heat Released when 1 mL of isooctane is burnt
	33.0 kJ

	
	Heat Released when 10 mL of isooctane is burnt
	330 kJ

	
	Rise of Temperature
	66.5 – 23.3 = 43.2 oC

	
	Heat Capacity of the Calorimeter  =
	Heat absorbed/

Rise of Temperature

	
	Heat absorbed by the Calorimeter  =
	330/43.2 

	
	
	7.638889 kJ/C
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	Mass of Salicylic acid 
	1 g

	
	Mol. Weight of Salicylic acid
	138

	
	t2
	28.91 oC

	
	t1
	23.11 oC

	
	t2 - t1
	5.8 oC

	
	Heat absorbed by Calorimeter
	9.37 kJ

	
	Rise of Temperature
	2.48 oC

	
	Heat Capacity of the Calorimeter  =
	Heat absorbed/

Rise of Temperature

	
	
	9.37 / 2.48 = 3.778

	
	Heat released by 1 g of Salicylic acid
	Heat Capacity of Calorimeter  X 

Rise of Temperature

	
	
	3.778 X 5.8 =  21.91371 kJ

	
	Heat released by 1 mole of Salicylic acid (i.e. 138 g)
	3024.092 kJ
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	CH4(g) + 3 Cl2(g) → CHCl3(l) + 3HCl(g) ; ΔH = - 336 kJ

	
	Heat released when 3 moles (i.e. 109.5 g of HCl(g) is formed = 336 kJ

	
	Heat released when 23.0 g of HCl(g) is formed = 336 X 23 /109.5 =

	
	
	70.57534 kJ
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	Heat absorbed by Aluminum Sample
	9.86 J 

	
	Specific Heat of Aluminum Sample
	0.90 J/g-K

	
	t2
	30.5 oC

	
	t1
	23.2 oC

	
	t2 - t1
	7.3 oC

	
	Mass of Aluminum Sample
	1.500761 g


	13
	Volume of Bromine liquid
	10.0 mL

	
	Density of Bromine liquid
	3.12 g/mL

	
	Mass of Bromine liquid ( m)
	10.0 X 3.12
	31.2 g

	
	Specific heat of Bromine liquid (s)
	0.226 J/g-K

	
	t2
	27.30 oC

	
	t1
	25.00 oC

	
	t2 - t1
	2.30 oC

	
	Heat required to rise the temperature of Bromine liquid
	m X s X (t2-t1)

	
	
	16.21776 J
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	IF(g) + F2(g) → IF3(g) ; ΔH = - 390 kJ
	Equation - I

	
	               IF5(g)   → IF (g) + 2F2(g)  ; ΔH = 745 kJ
	Reverting equation - II

	
	       IF5(g)  → IF3(g) + F2(g)  ; ΔH = 745- 390  kJ
	Adding  Equation I and II

	
	                                     ΔH = 355 kJ
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	Fe2O3(s) + 3 CO(g) → 2Fe(s) + 3 CO2(g)   ; ΔH = - 28.0 kJ
	Eq. - I

	
	3Fe(s) + 4 CO2(g)   → 4CO(g)  + Fe3O4(s)  ; ΔH = 12.5 kJ
	Eq. - II

	
	   3Fe2O3(s) + CO(g) → 2Fe3O4(s) + CO2(g)   ; ΔH =  X kJ
	

	
	3Fe2O3(s) + 9CO(g) → 6Fe(s) + 9CO2(g)   ; ΔH = - 84.0 kJ --- (a)
	3XEq. – I

	
	6Fe(s) + 8CO2(g)   → 8CO(g)  + 2Fe3O4(s)  ; ΔH = 25 kJ --- (b)
	2XEq. – II

	
	   3Fe2O3(s) + CO(g) → 2Fe3O4(s) + CO2(g)   ; ΔH =  -59 kJ
	Add (a+b)


	16
	2S(s) + 3O2(g) → 2SO3(g)   ; ΔH = - 790 kJ
	Eq. - I

	
	S(s) + O2(g)   → SO2(g)   ; ΔH =  - 297 kJ
	Eq. - II

	
	          SO2(g) →  S(s) + O2(g)   ; ΔH =   297 kJ --- (a)
	Revert Eq.-II

	
	         2SO2(g) →  2S(s) + 2O2(g)   ; ΔH =   594 kJ
	2XEq. – a

	
	2S(s) + 3O2(g) → 2SO3(g)   ; ΔH = - 790 kJ
	Eq. - I

	
	        2SO2(g) + O2(g)   → 2SO3(g)   ; ΔH = - 196 kJ
	Add (a+I)
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	CaCO3(g) →  CaO(s) + CO2(g)   ; ΔH =  -178.1 kJ
	Eq. - I

	
	C(graphite) + O2(g)   → CO2(g)   ; ΔH =  - 393.5 kJ
	Eq. - II

	
	     CO2(g)   → C(graphite) + O2(g)   ;  ΔH =  + 393.5 kJ --- (a)
	Revert Eq.-II

	
	     CaCO3(g) →  CaO(s) + C(graphite) + O2(g)   ; ΔH =  + 215.4 kJ
	Add (a+I)
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	2S(s) + 3O2(g) → 2SO3(g)   ; ΔH = - 790 kJ
	Eq. - I

	
	S(s) + O2(g)   → SO2(g)   ; ΔH =  - 297 kJ
	Eq. - II

	
	          SO2(g) →  S(s) + O2(g)   ; ΔH =   297 kJ --- (a)
	Revert Eq.-II

	
	         2SO2(g) →  2S(s) + 2O2(g)   ; ΔH =   594 kJ
	2XEq. – a

	
	2S(s) + 3O2(g) → 2SO3(g)   ; ΔH = - 790 kJ
	Eq. - I

	
	        2SO2(g) + O2(g)   → 2SO3(g)   ; ΔH = - 196 kJ
	Add (a+I)


