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The chemical reaction energy evolved in the reactor does not take part in the useful work producing and it is dispersed in the thermostat or environment. The internal energy of the thermostat or environment serves as the only source of energy for the useful work producing. The useful work arises only due to cooling of the environment or the thermostat.

The useful work of the chemical reactions at T, p = Const  is produced in the process of the reversible transportation of the reagents from initial state to the equilibrium state in reactor and in the process of the transportation of the product from reactor to the final state. 


The useful work production via the heat transfer at a uniform temperature does not contradict the second law of thermodynamics. Indeed, in the case of the chemical reactions the reagents are converted into the products and the production of work at constant temperature is always accompanied by some changes of thermodynamic parameters in other bodies.


The usual way for the useful work production in the chemical reactions includes the heat exchange with environment. This way is described by scheme 
reaction energy → heat → thermal energy of environment → heat → useful work.

In the case of the open system where the reactor is situated in first thermostat and the instruments for useful work producing in the second one it is possible to have simultaneously 

a) heat evolution in the reactor in a volume 
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b) useful work producing in a volume 
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i.e. sum of full energy 
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 without violation of the first law as the useful work is produced due to cooling of the environment. No heat pumping.

The systems with concentration gradient can produce the useful work only via cooling of the thermostat or the environment. Gradient energy does not exist. 
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