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Calculations: Part 1. Enthalpy of a metal
1.)
Trial 1:
Change in temperature, t = Tf-Ti = 26 – 23.4 = 2.6 degrees Celsius
Trial 2:
Change in temperature= Tf-Ti = 29.3 – 24.4 = 4.9 degrees Celsius
2.)
Trial 1:
Mwater= m(foam cup and water) – m(empty foam cup) Mwater= 21.1g- 2.22g
Mwater= 18.9g Q= mct
Q= 18.9g x 4.184 x 2.6 Q = 205.7J
Trial 2:
Mwater = 18.9g Q= mct
Q= 18.9g x 4.184x 4.9 Q= 387.7j
3.)
Trial 1:
Tmetal = Tf – Ti
= 26 – 100
= -74 degrees Celsius
Trial 2:
Tmetal = Tf – Ti
= 29.3 – 100
= -70.7 degrees Celsius
4.)
Trial 1:
Qsystem = Qsurroundings 205.7J = ((9.43g)C(-74))
Cmetal= 0.295 J/g/C
Trial 2:
Qsystem = Qsurroundings 387.7 J = ((14.5g)C(-70.7))
Cmetal= 0.378J/g/C
5.)
Trial 1:
Cmetal = 0.295 J/g/C (from above value) MMmetal = (25J/mol/C) / (0.295 J/g/C)
= 84.75g/mol
Trial 2:
Cmetal = 0.378 J/g/C
MMmetal = (25 J/mol/C) / (0.378 J/g/C)
= 66.14g/mol
6.)
Trial 1:
Percent error( using the known specific heat capacity) Cexperimental= 0.30 J /g/C
Cactual= 0.39 J/g/C
Error= Cexperimental – Cactual/ Cactual x 100
=0.295- 0.39/0.39 x 100
Error = -24.4%
Percent error( using the known molar mass) Mexperimental = 84.75g/mol
Mactual = 65.39g/mol
Error = Mexperimental – Mactual/Mactual x 100
= 84.75 – 65.39/ 65.39 x 100
Error = 29.6%
Trial 2:
Percent error ( using the known specific heat capacity) Cexperimental= 0.38
Cactual = 0.39
Error = 0.38 – 0.39/0.39 x 100
= - 3.1%
Percent error ( using the known molar mass) Mexperimental = 66.14 g/mol
Mactual = 65.39 g/mol
Error = 66.14 – 65.39/65.39 x 100
Error = 1.1%
Part 2: Enthalpy Of Neutralization 8.)
Acid 1 – HCL Trial 1:
T= Tf – Ti
= 30.5 – 23.6
= 6.9 degrees Celsius Trial 2:
T= Tf – Ti
= Tf –Ti
= 30.7 – 24.2
= 6.5 degrees Celsius
Acid 2 – HN03 Trial 1:
T= 31.1 – 24.3
= 6.9 degrees Celsius
T= 30.7 – 24.2
= 6.9 degrees Celsius
9.)
Acid 1 – HCL Trial 1:
Vsolution = Vhcl + VnaoH
= 50ml +30ml
= 60ml Trial 2:
Vsolution = Vhcl + VnaoH
= 30ml + 30ml
= 60ml
Acid 2 – HNO3 Trial 1:
Vsolution = VHNO3+VnaOH
= 50ml + 50ml
= 100ml Trial 2:
Vsolution = VHNO3 – VnaOH
= 30ml + 30ml
= 60ml
10.)
Acid 1 – HCL Trial 1: Mfinalsol = dv
Mfinalsol = (1g/ml)(100ml)
= 100g
Trial 2: Mfinalsol = dv
Mfinalsol= (1g/mol)(60ml)
= 60g
Acid 2 – HNO3 Trial 1: Mfinalsol= dv
Mfinalsol = (1g/mol)(100ml)
= 100g
Trial 2: Mfinalsol = dv
Mfinalsol = (1g/mol)(60ml)
= 60g
11.)
Acid 1 – HCL Trial 1:
Q = mct
Q= 94.5x4.184x6.9
= -2728.2J
Trial 2: Q = mct
Q= 59.1x4.184x6.5 Q= -1607.3J
Acid 2 – HNO3 Trial 1:
Q= mct
Q= 92.6x4.184x6.9 Q= -2673.3J
Trial 2: Q= mct
Q= 58.1x4.184x6.9 Q= -1677.3J
12.) Acid 1 - HCL and Acid 2 – HNO3 Trial 1:
CnaoH = 1mol/l VnaOH = 0.050L N= 1x0.050
= 0.05mol
If NnaOH = NnOH(1:1 ratio) Then NnoH= 0.05mol
Trial 2:
CnaOH = 1mol/l VnaOH = 0.030L N = 1x0.030
= 0.030mol
NnoH = 0.030mol(1:1 ratio)
13.)
Acid 1 – HCL Trial 1
HCLaq + NaOHaq - > H2O l + NacLaq
No of moles of H2O = 0.050mol NaOH x 1mol H20/1mol NaOH N= 0.050 mol
Trial 2
HCLaq + NaOHaq -> H20 L + NacLaq
No of moles of H2O = 0.030mol NaOHaq x 1 mol H2O/1 mol NaOH N = 0.03mol
Acid 2 – HNO3 Trial 1
HNO3aq + NaOHaq -> H2O l + NaNO3aq
No of moles of H2O = 0.05mol NaOHx 1mol H20/1mol NaOH N = 0.05 mol
Trial 2
HNO3aq +NaOHaq -> H2O L + NaNO3 aq
No of moles of H2O = 0.030mol NaOHaq x 1molH2O/1molNaOH N = 0.03mol
14.)
Acid 1 – HCL Trial 1 :
No of moles of H2O = 0.05mol Q= -2728.2J
= -2728.2/0.05mol = -54564 J/mol
Trial 2:
No of moles of H2O = 0.03mol
Q= -1607.3J
= -1607.3 J/0.03mol = -53577J/mol
Acid 2 – HNO3 Trial 1:
No of moles of H20 = 0.05mol Q= -2673.3J
= -2673.3j/0.05mol = -53466J/mol Trial 2:
No of moles of H20 = 0.03 mol Q= -1677.3J
= -1677.3j/0.03mol = -55910 J/mol
15.) please refer to my discussion 16.)
Acid 1 – HCL Trial 1:
NaOHaq + HCLaq - >Naclaq + H20 l Actual value = -57.1
Experimental value = 54.5
%error = -54.5 – (- 57.1)/- 57.1 x100
Error = - 4.4% Trial 2:
NaOHaq + HCLaq -> NaCLaq + H2O l Actual value = -57.1
Experimental value = -53.6
%error = -53.6 – (-57.1)/-57.1 x100
Error = - 6.1%
Acid 2 – HNO3 Trial 1:
NaOHaq +HNO3aq -> NaNO3aq + H20 l Actual value = -57.3
Experimental value = -53.5
%error = -53.5 – (-57.3)/-57.3 x100
%error = -6.6%
Trial 2:
NaOHaq + HNO3aq -> NaNO3aq + H20 l Actual value = -57.3
Experimental value -55.9
Error = -55.9 – (-57.3)/-57.3 x 100
Error = -2.4%
17.) I anticipated that there would be a large difference between the enthalpies of neutralization of the two different acids considering the volumes I used. The two trials I performed for each acid still had nearly the same values. Therefore, the amount(volume) used does not seem to affect the results at all.
Part 3: Enthalpy of Dissociation of a salt.
18.)
Trial 1:
T = Tf – Ti 20.2 – 23.7
= -3.5 degrees Celsius Trial 2:
T = Tf – Ti
= 20.9 – 24.2
= -3.3 degrees Celsius
19.)
Trial 1:
Energy absorbed/released by water Q= mct
= 18.9x4.184x- 3.5
= -276.8J
Energy absorbed/released by salt Q=mct
= 2.502x3.662x-3.5
=-32 J
Trial 2:
Energy absorbed/released by water Q= mct
= 18.9x4.184x-3.3
= - 261J
Energy absorbed/released by salt Q = mct
= 2.503x3.662x-3.3
=-30.2
20.)
Trial 1:
Msalt= 2.5102g Msalt= 166g/mol Nsalt = 0.01512mol Qwater= -276.8 J Qsalt= -32J
Delta Hsalt = (-Qwater/Nsalt)+(-Qsalt/Nsalt)
= (-276.8g/0.01512)+(-32J/0.01512)
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GENERAL OBSERVATIONS:
Although different masses of metal were used it did not affect the overall reaction. Considering the curves given above, they have almost the same values whereas different masses of metal were used. The first major observation was that the metal needed to reach the same temperature as the boiling water before it was added into the calorimeter. Immediately the hot metal was added into the calorimeter, there was a spike in the temperature reading of the lab quest. Again , the masses of the metals did not seem to affect the reaction. For the acids, it was the same as well. The volumes used were totally different but it still gave nearly the same values. Therefore I summarized that, although different volumes are used, the number of moles in the reaction remain unchanged.
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