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1. Introduction – Methods, Procedures, Process 

The problems of water production and water management are common issues in the oil industry. Water 

management is one of the challenges of the onshore fields in Iran. A solution of this problem is to utilize 

water for reservoir pressure maintenance or use it to function in the Enhanced Oil Recovery (EOR) 

process. To prevent the damages and consequences of the scaling phenomenon, the assessment of water 

injection compatibility is significant, especially when several water supplies are available for injection. In 

this paper, the time of mixing in the incompatibility process is studied.The lack of a standard index for 

assessing the compatibility of the injection water from the scaling aspect is the main challenge of this 

study. By assessing the waters of two oil fields in Iran, the authors attempt to provide an insight in this 

matter. Obtaining the optimal mixing time to complete the reaction and reach the ultimate level of scale is 

the novelty of this work. In addition, this contributes significantly to the management of injection water. 

 

2. Results and Discussion  

Literature review shows that several parameters affect the compatibility of the injection water. 

Nevertheless, there is no specific process and standard for this issue. In the oilfields studied in this 

research, according to the number of available water sources, the determination of the appropriate mixing 

ratio was the first major question. Regardless of the available methods for simulating the amount of scale 

in the water mixture, the presence of unexpected scales and their temperature and pressure conditions 

made it necessary to carry out comprehensive experimental studies. In this study through static test, the 

effect of contact or reaction time in the incompatibility tests is examined. The scale type in different tests 

is determined using the SEM-EDX technique so that the comparison of different tests with various 

durations would be feasible. 

 

3. Conclusions  

To achieve the desired mixing ratio, one factor is the quantity of scale in different mixing ratios; however, 

unlike the previous works, 72 hours as a time of experiment is not supposed to be a precious time in this 

work. In the static tests from one day to one month, it is found that there is a critical point in the mixing 

test. The Scanning Electron Microscope (SEM) and Energy-Dispersive X-ray (EDX) spectroscopy results 

show that time has a proportional relationship with the scale type. Depending on the scale, the reaction 

time can continue; consequently, a different incompatible scale could be determined. Hence, in each case, 

the appropriate mixing time in the incompatibility process should be identified. In this work, two Iranian 

case studies are investigated. 
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