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This work continues the series of the studies of the alkylbiphenyls reported by our group and is dedicated to the determination of the standard formation enthalpies of 4-methylbiphenyl (4-MB) and 4,4'-dimethylbiphenyl (4,4’-DMB). 
The energy of combustion was determined by means of a static bomb isoperibolic macrocalorimeter. The temperature rise was measured with a copper resistance thermometer and a bridge circuit. The uncertainty of the temperature measurements was about 5·10-5 K. The energy equivalent of the calorimeter was determined by combustion of thermochemical standard benzoic acid (sample K-1, supplied by the Russian Research Institute of Metrology). Before combustions, the samples of 4-MB and of 4, 4’-DMB (about 0.26 g) were pressed into pellets and placed into a small platinum cup. 
After each run, the combustion products were analyzed for carbon dioxide by the Rossini method. Soot formation was not observed in any combustion experiments. Qualitative tests for CO with indicator tubes were negative within the limits of their sensitivity {x(CO)<1(10‑6g}.The average recovery of CO2 was as follows: 99.89(0.03% for 4-MB and 99.97(0.04% for 4,4'-DMB. The presence of ethanol impurity was taken into account in the final value of combustion energy of 4-MB. The amount of ethanol was equal to 0.23 mass.%  according to CO2-analyses.
The standard combustion energies, - (сН(m (cr), kJ·mol-1, was as follows: 6891.3±0.9   for 4-МB and 7518.7±1.9 for 4,4 '-DМB. The standard formation enthalpies of 4-МB and 4,4'-DМB in liquid and gaseous states were determined using the whole set of experimental values measured in this work and available in the literature. (fН(m (cr,l,g), kJ·mol-1,  was as follows: 60.7±1.0; 73.6±1.0; 143.3±1.3  for 4-МB  and 8.7±2.0;  35.7±2.0; 103.8±2.8 for 4,4'-DМB . 
Using the obtained results for the standard formation enthalpies of gaseous 4-MB and 4,4 '-DMB, we calculated the methyl group increments for the substitution of one hydrogen atom in a position 4  and   4,4'  in biphenyl molecule. They appeared to  be equal  ‑38.1±2.6 kJ·mol-1 for  4-МB  and (38.8±1.7 kJ·mol-1 for 4,4'-DМB.

