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A B S T R AC T

Electro-chemical potentials of adsorbed hydrogen on active centers could help energy effi ciency 
of oxygen transport in the aerated saturated refi nery wastewater to be optimized. In stationary 
regime, by using of the same membrane diffuser, the true understanding of the spontaneous 
fastest parallel exchange of electrons by Boltzmann collisions and slowest oxygen mass dif-
fusion transport by adsorption can be attained. This paper presents diagnostic of electrons 
density in the gas bubbles in aerated saturated refi nery wastewater, according to the criteria of 
partial local thermodynamic equilibrium (PLTE). By the different stationary air fl ows, differ-
ent water tank height and different motor oil content it was obtained that water entropy driven 
electrons density transport through the monolayer of the adsorbed air bubble controls energy 
effi ciency of oxygen transport.
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1. Introduction

By the fi nal result of the aeration process described 
in our prior paper were shown the energy effi ciencies of 
oxygen transport with greater water height 2 m with-
out added motor oil content and with less air fl ows were 
greater in comparison with greater air fl ows. Experi-
mental procedure and obtained results were described 
in our prior paper [1].

In this paper the infl uence of water aeration regime 
on energy effi ciency of oxygen transport in water col-
umn with water height 1 m as well as 2 m, with the same 
membranes diffuser was examined.

The obtained results could be explained by Boltzmann 
electrons distribution, in the two energy states by colli-
sions according to the criteria of partial local thermody-
namic equilibrium (PLTE).

2. Experimental

In various biology treatments of technological 
wastewater and communal waters aeration by perfo-
rated membranes distributer fi xed with a ring over disc 
of material (PA GF30) with material EPDM (ethylene-
propylene-dimer) “Gummy-Jaeger” can be applied, 
on water temperatures 5°C to 35°C and on air input 
has to be less than 60°C [2] (Table 1, Fig. 1). The using 
age of membrane of distributers is 10 y and depends of 
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