PROTECTION OF EQUIPMENTS FROM THE CORROSION AND SALT DEPOSITION IN CARLY THERMAL WATER
V.M. Abbasov1, A.C.Mikayilova2, N.I.Mursalov1, F. Y. Humbatov2, J.T. Safarov3, R.N.Mehdiyeva2, X.R.Duzdaban1

Institute of Petrochemical Processes named after acad. Y.H. Mammedaliyev of ANAS, AZ 1025, Khojaly Avn. 30, 
Institute of Radiation Problems of ANAS, AZ 1143,B. Vahabzadeh 92

Institute of Technical Thermodynamics, University of Rostock, D-18059 Albert-Einstein-Str. 23
E-mail: mikayilova.a.c@gmail.com 

The Republic of Azerbaijan is rich in thermal waters with the famous deposits in some parts of  the Greater and Lesser Caucasus, Absheron Peninsula and Talysh Zone. Underground water sources have been discovered as a result of drilling oil and gas wells, and wells especially for extracting thermal waters in the large areas of the Kura lowland and the Caspian-Guba zones [1]. 
The thermal waters of the Lesser Caucasus differ sharply for their temperature and mineralization. In some cases, the temperature of the thermal water is above 80oC. It is economically advantageous to use these water in heating systems without re-heating or with partially heating. The equipment and pipelines that are used for the transportation and utilization of excessively mineralized thermal waters are destroyed by corroding. On the other hand, as a result of the deposition of mineral salts in the pipelines, the limescale formed on the inner walls of the pipelines and equipment, along with the corrosion, create problems in the transport of thermal waters and the heat transfer in the heating systems. Various methods may be used to address these problems. In most cases, the application of chemical compounds - corrosion and salt deposition inhibitors is the most effective method [2,3]. This research is devoted to the studies on overcoming of this problem. 
The water sample was taken from Carly well in Kurdemir district as a research object  and its chemical content was studied. The "Azeri" inhibitor is a phosphate complex used to prevent corrosion and salt deposition in the experiments. The effectiveness of protection of  the inhibitor from corrosion was carried out by the electrochemical mehod in laboratory conditions with water taken directly from the source. The effect of the corrosion of the inhibitor was studied in the CO2 environment at ACM Gill No. 1197 potentiostat. Steel electrodes marked as C1018 were used in the study. 
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The Sequencer software calculates potential, current density, the rate of the corrosion and mass loss in metal. The Core Running program transforms the corrosion current (mA/cm2) into the rate of the corrosion (mm/year). The results obtained in potentiometer were transmitted to the computer every 15 minutes using a Core Running program. The researches were carried out for 20 hours at the temperature of 50 oC for the densities of  100, 200 and 400 mg/l of the "Azeri" inhibitor (50% solution in the water). The rate of the corrosion without inhibitor is 1.24 mm/year in the 20th hour. The results of the study are shown in Figure 1.
Figure 1. The dependence of the corrosion rate of the steel and time in thermal water 
The rate of the corrosion varied from 1.5 to 2.54 mm/year in studied water during the 1st hour of the experiment when the inhibitor was not added, but dropped to 1.25 mm/year in the 20th hour of the experiment. A slight reduction in the rate of the corrosion is due to the formation of a protective carbonic layer in the metal surface that plays a ptotective role at a certain degree. Although the protective effect at 100 mg/L is very low (27%) when the inhibitor is added, doubling the density increases the protective effect to 95.3%. The effectiveness increases slightly up to 97% at the density of 400 mg/l of the inhibitor. 
The "Azeri" inhibitor has a high corrosion protection effect on the thermal water samples taken from the Carly well in the Kurdemir district. This inhibitor is absolutely  able to prevent salt deposition at the high densities. The studies show that the "Azeri" inhibitor may be suggested as a corrosion-proof, as well as a salt deposition inhibitor in the investigated samples and similar systems.
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