












5.27: Data from NIST chemistry web book (all values in J/K)

> restart;

For SO2:

> A_so2:=21.43049;B_so2:=74.35094;C_so2:=-57.75217;D_so2:=16.35534;E_so2:=0.

086731;

A_so2  := 21.43049

B_so2  := 74.35094

C_so2  := -57.75217

D_so2  := 16.35534

E_so2  := 0.086731

> dS_so2:=10*int((A_so2 + B_so2*(T/1000) + C_so2*(T/1000)^2 + 

D_so2*(T/1000)^3 + E_so2/((T/1000)^2))/T,T=473..1373);

dS_so2  := 554.8333486

For propane: (Shomate equation not available but Cp vs T data is available so using excel to fit polynomial to this

data and integrating):

> Cp_propane:=-7e-5*T^2+0.2372*T+10.535;

Cp_propane  := -0.00007 T
2
 + 0.2372 T  + 10.535

> dS_propane:=12*int(Cp_propane/T,T=250+273..1200+273);

dS_propane  := 2038.580743

> 



5.28: Data from NIST chemistry web book (all values in J/K)

Step 1: Find final temperature: H(200C)-H(T) = Q

> restart;

a) To find T2, must iterate until dH = 800kJ

> A_ethylene:=-6.387880;B_ethylene:=184.4019;C_ethylene:=-112.9718;D_ethylen

e:=28.49593;E_ethylene:=0.315540;

A_ethylene  := -6.387880

B_ethylene  := 184.4019

C_ethylene  := -112.9718

D_ethylene  := 28.49593

E_ethylene  := 0.315540

> dH_ethylene:=10*int(A_ethylene + B_ethylene*(T/1000) + 

C_ethylene*(T/1000)^2 + D_ethylene*(T/1000)^3 

+E_ethylene/((T/1000)^2),T=473..1379);

dH_ethylene  := 7.999539313 10
5

So, T2=1379K. dS is in J/K

> dS_ethylene:=10*int((A_ethylene + B_ethylene*(T/1000) + 

C_ethylene*(T/1000)^2 + D_ethylene*(T/1000)^3 

+E_ethylene/((T/1000)^2))/T,T=473..1379);

dS_ethylene  := 899.8052812

b) To find T2, follow the same instructions as in part a) except dH=2500

> Cp_1butene:=2e-8*T^3-0.0001*T^2+0.2823*T+12.979;

Cp_1butene  := 2 10
-8

 T
3
 - 0.0001 T

2
 + 0.2823 T  + 12.979

> dH_1butene:=15*int(Cp_1butene,T=260+273..1350);

dH_1butene  := 2.504840530 10
6

So T2=1350K. dS is in J/K

> dS_1butene:=15*int(Cp_1butene/T,T=260+273..1350);

dS_1butene  := 2717.602062

c) To find T2, follow same instructions as in part a) and b) but this time dH=1E6 KJ. T1=260C, n=18143.68mol

> dH_ethylene_c:=18143*int(A_ethylene + B_ethylene*(T/1000) + 

C_ethylene*(T/1000)^2 + D_ethylene*(T/1000)^3 

+E_ethylene/((T/1000)^2),T=260+273..1180);

dH_ethylene_c  := 1.005952861 10
9

So T2=1180K. dS is in J/K

> dS_ethylene:=18143*int((A_ethylene + B_ethylene*(T/1000) + 

C_ethylene*(T/1000)^2 + D_ethylene*(T/1000)^3 

+E_ethylene/((T/1000)^2))/T,T=260+273..1180);



dS_ethylene  := 1.201750050 10
6

> 




