
Besc,! cn t,; uti c i  bicicculai weight a:one a methoJ of correVating H j  
is pio?:.)ed icbs5 pre<icts the dz:a wi th  an average dilFerence of 11.34 K. 
c&r g.rj,>le. 

'The Lrtonlcdgc <rT itrat of r e ~ ~ r i r i n  is esrentlai in reacrion enpinerring 
ca:cui~:iiris. Th,* brat of reacrion can be c;icu?ared using srandard heat of 
fosm.:trtm H:), hr.:t of comi?us!ion and heats of other reac1ior.s utiich 
icvoi9e the s t m e  romg-cuc."s. M o r e  often ;he hear of combustion dala *re 
i ~ r c q u t n l l y  %vaileb!c ahcs compared tu :he hest of fr,rmation dala. Althr~uglr 
i t  ii, p~rslb:e Lo ciiwla:e hed: of For~miion from heat of combustion 
irdiiectly, many merhedr a re  available to correlaie heat of formalion. 



thcrn?.l conductivity o f  organic ~iquids'" liquid viscosiiy4, liquid heat c:ipacitYs, 
liquid surface tension6, normal  boiling point7, liquid kinematic t i s c o s i ~ ~ '  a n d  
the  free energy of formation8 

Detailed txperirnental da ta  o f  A Nj for  hydrocarbons and  reiaied 
coicToucds a r e  avai!abk f o r  temperalure range o f  0 -  ~ 5 0 0 ' ~  in  APL 
projec; 4 2 .  By cons~der ing  six homologs containins 109 cotnpounds and  
1635 temperature points we have found tha t  A f l j  v.wizd linearly with 
maiecular weight when plotted in ordinary cc-ordma:es for  one  semperature. 
 hi: s.,mr pattern of linear relationship was observed For all the ?empera!ures 
bctwscn 0 -  1 5 0 0 ' ~ .  These slopes and  in te rcep :~  when plotted ci$.ilnst 
!t,uperature gave 3 straight 11nt.s for each homolog indicating 3 temperacure 
haids bitween 300 - 1 5 0 0 ~ ~ .  Because o f  lack of da ta  between 0 a n d  298 or  
?@sac, no relationship is possible for  this band. bu t  a n  equation wasobta in id  

i l 0 K ,  alone. The  o ther  temperature bands a r e :  ( I )  300 to  500°kZ, 
(ii) 500 - 100o0K arid (iii) !000 t o  1 5 0 0 ~ ~ .  Substituting these slopes and  
intercepts :n the enrlier equations between M and  A I?$, a set of 18 equations 
hi been extracted f o r  the six homologs for  these three bands. Another 
6 ;nore equatio~ls have also been added for  0°K because these da ta  may 
be required t o  calculate the heat content  o r  the  thermodynamic function 
(Ah';  - A Ilq,). All these 24 equations a re  shown in Table I. 

These eqaations have been tested for one representative temperature for  
each band, nani:ly a t  ~ O K ,  4 0 0 ~ ~  8 0 0 ' ~  and  1 2 0 0 ' ~  and  for each homolog 
dnd these values a re  shown in Table 2 for normal paraffins, Table 3 for  
monoolefins, Tsb le  4 for  nlkyl benzrnes, Table 5 for  cyciopentanes, Table 6 
I.r cpclohexanes a n d  Tab!e 7 for  normai acetylenes. 

Tables 2 to 7 show t h a t  the accuracy of these equations in predicting 
A H.? at diff?rent temperatures i s  very good. The  first member, as a rule 
Jeviates for this  types o f  correlation f o r  a l l  the properties and hence these 
are cxcluded from average. The  over-all average difference for al l  the  points 
tested Is 0.34 k c d s  /g.moie. 

H j  = Srandar l  heat  o f  formation a t  different temperatures, 
k ~ a l s . / ~ : m o l e .  

.Yi=Standard heat o f  formation a t  O'K, kcals./g.nmle. 







A PI  A P I  
?ro:. Proj. 
4 4 44 

-. . ...-. .. .. - 



SCPK 
Caic. 

- -- 

- 19.06 

- 24.97 

- 30 89 

- 36.85 

- 42.76 

- 48.72 

- 54.64 

- 60.56 

- 66.52 

- 72.44 

- 78.35 

- 84.25 

- 90.22 

-95.E6 

- 102.05 

- 107.99 

- 113.79 

- 119.89 

- 125 69 

- 131.69 



TAPLE 
Heat of formarion ( * N 2 i )  of 
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? 

monoolefins at dlffaent temperatures -- -- 
API 

DiS. Proj. 
800°K Dir. 1200°K 
Calc. Calc. Die. 

41 44 -- - -- 

6.67 3.03 

0.79 - 0.03 

-5.10 +0.05 

- 11.02 0.08 

- 16.90 0.18 

- 22.79 0.24 

- 28.67 - 0.59 

- 34.55 0.37 

- 40.48 0.39 

- 46.36 0.46 

- 52.25 0.52 

- 58.13 0.59 

- 64.06 0.60 

- 69.94 0.67 

- 75.81 0.74 

- 81.71 0.80 

- 87.63 0.83 

93 51 0 69 

- 99 40 0.9 5 

Av. 0 50 

5 62 3.24 

- 0 35 -0.03 

- 6.32 - 0.06 
-12.33 -0.13 

- 18.31 - 0.12 
- 24.28 - 0  12 

- 30.25 - 0.12 
- 36.22 - 0.13 
- 42.24 - 0.18 
-48.21 - 0.18 

-54.18 - 0.18 
- 60.15 - 0.18 
- 66.17 - 0.24 

- 72.14 - 0.24 
- 78.11 - 0.24 

- 84.09 - 0.25 
-90.10 -024) 

- 96.07 - 0.30 
-10204 -0.30 

Av. 0.18 



T s u ~ t  
Heat oi formation RY) ni 

I.____-...__"-__--__ 
A PI 

.A.!k) lbctiieces , F 4 .  'OK Diff. , 4C0°K 

44 Celc. 44 Caic. 



Av.  0.31 





5 
syc!opcntanes a t  dlticrent temperatures --  

A PI 
DiS Prnj. 

800°K 
44 Calc. 

APP 
Diff. Proj. 

44 

Av. 0.71 Av. 0 48 





API 
P~oJ .  

- 

44 

- 37.19 

- 45.10 

- 49 98 

- 56.0U 

-61 80 

- 67.86) 

- 73.70 
- 79.60 

- 85.60 

- 91.60 

- 97.50 

- 103 40 

- 109 40 

-11540 

- 121 30 

- 127 20 

- 113 20 

- 

Av. 0.91 

API 
Proj. 
44 

. .-- .- 

- 36.68 

- 44 36 

- 49.25 

- 55.30 

- 61.10 

- 67.10 

- 73.00 

- 79.00 

- 85.00 

- 91.00 

- 96.90 

- 102.90 

- 108.80 

- l14.80 

- 190.80 

- 126.70 

- 132.70 

Av. 0.45 



7- 
1 .4 i lLE 

Hear oi formation (a H o f )  of normal 
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Dig. 

- 

- 5.30 

-0.20 

- 0.23 

- 0.17 

-0.16 

- 0.17 

-0.15 

- 0.13 

-0  11 

-0.13 

- 0 1 1  

- 0.08 

- 0.06 

- 0.08 

- 0.06 

- 0.04 

- 0.01 

- 0.03 

- 0.01 

Av. 0.11 Av. 0.46 Av. 0 20 
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