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1. Introduction – One of the major recognized problems in the oilfield production industry is the deposition 

of mineral scale on the surface of production equipment and in the pores of rock. Sulfate and carbonate 

scales have been recognized to be a major operational problem in surface 

and subsurface oil and gas production operations. Therefore, accurate 

estimation of this deposition type can result in increasing the efficiency of 

oil and gas production. In this work, a novel approach is implemented to 

develop a predictive model for the prediction of scale formation in 

synthetic brines at reservoir conditions. The objective of this study is to 

develop a model that can accurately predict the formation and amount of 

mineral scale in multi-component aqueous systems by three major tools, 

namely utilization the best temperature- and pressure-dependent 

thermodynamic interactive ion coefficients, developing our fine-tuned 

iterative mathematical solver, and verification of the results of the model 

by accurate experimental data. The results showed that by defining the best 

temperature- and pressure-dependent coefficients, the statistical error 

analysis confirms that the developed RIPI model has the lower scatter 

around the zero error and smaller error range to estimate the amount of 

individual solids precipitation in comparison with the OLI ScaleChem 

software and StimCade software. The output of this study is developed 

software leading to the more accurate prediction of the amount of 

promising scales in near wellbore regions or pipelines. 

 

2. Conclusions - Developed model for predicting formation of mineral 

scales in multicomponent aqueous system caused by mixing of 

incompatible waters (sea water and formation water) as well as by 

changing thermodynamic conditions is consistent with experimental 

results as well as previous scale prediction models and commercial 

software (OLI Scale Chem, StimCade). Briefly the following conclusions 

have been obtained: 

The main advantageous of present model is related to applying a procedure 

in sequence and value of precipitants taken part in mineral scale deposition 

reactions in each stage of modeling.  

Temperature increase up to 100 0C at ambient pressure causes lower the amount of BaSO4 and SrSO4 

precipitation, but causes more the amount of CaSO4 and CaCO3 precipitation. Temperature effect on 

CaSO4 scale precipitation compared with other scales is more significant as a result of its endothermic 

reaction.  

By increasing pressure from 14.7 psi to 5000 psi values, amount of scale precipitation for all scales 

decreases. As well as temperature effect, the CaSO4 scale precipitation is more influenced by pressure 

change. The obtained results demonstrate that good agreement exists between the prediction of RIPI model 

and the experimental data with the lower scatter around the zero error and smaller error range to estimate 

the amount of individual solids precipitation in comparison with the OLI ScaleChem software and 

StimCade software.  
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Figure 1. Comparison of mineral scale precipitation in 

developed model and different common software as well as 

laboratory tests (at T=25 C, P=1 bar) and SEM tests for 

different scales 

 

 
Figure2. Comparison of scale precipitation amount in 

different temperatures at P=14.7 Psi 
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