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Experimental Sudy on the Selection of Corrosion and Scale I nhibitors
for Jinxian 1-1 Water Source Well
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ABSTRACT: To solve the problem of corrosion and scaling of downhole tubing in Jinxian 1-1 Oilfield. Combining the actual
working conditions of the water source well in the Jinxian 1-1 Oilfield, a high temperature and high pressure dynamic corrosion
tester was used to simulate the wellbore conditions to further understand the corrosion and scaling of the N8O steel in the
H,S-containing water of the A1W well. The method of indoor experiment was used to choose the optimal single inhibitor among
three corrosion inhibitors and five scale inhibitors respectively based on analyzing the micro-topography of the surface of
specimens with the scanning electron microscope. Finally, carrying out compatibility experiments on the optimized corrosion
inhibitors and scale inhibitors to clarify the compatibility after mixing to get the best ratio of corrosion inhibitors and scale in-
hibitors. The scale inhibition rate of the selected AA/AMPS can reach 84.2%, and the corrosion inhibition rate of the selected
HS-3 can reach 87.3%. Compatibility experiment results show that HS-3 and AA/AMPS have better compatibility. When the ra-
tio of corrosion inhibitor and scale inhibitor is 11:1, the corrosion inhibition rate can reach 87.7%, and the scale inhibition rate
can reach 94%. The performance of the optimized composite corrosion and scale inhibitor can meet the corrosion and scale con-

trol index of oilfield.
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Fig.2 XRD of tubing wall sampling
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Tab.1 SAI value of A1W well water in various periods and
different pH environments

H 5 C[Cazt]l/ C[HCOi]/ SAl
(mol'L™)  (mol'L™)  pH=7 pH=7.5
2011/2/23  0.00964 0.00086 0.68 0.18
2011/10/11  0.01109 0.00437 1.22 0.72
2012/7/30  0.01098 0.00522 1.3 0.8
2014/8/19  0.01196 0.00404 1.17 0.67
2016/10/28  0.0076 0.00313 1.24 0.74
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Fig.1 Inner and outer wall of tubing
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Tab.2 A1W well water quality analysis results mg/L

ca** Mg Na* K' SOF CI°' HCO;
303.80 15.97 644.1 2169 65.00 5739.4 1912
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Fig.3 High temperature and high pressure dynamic corrosion
tester
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Tab.3 Types of scale inhibitors for experiment
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Tab.4 Types of corrosion inhibitors for experiment
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Fig.4 N80 specimen after corrosion under simulated wellbore conditions
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Tab.5 Comparison of scale deposit state
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Tab.6 Comparison of scale inhibition rates of 5 kinds of scale
inhibitors
FHIF#2H PBTCA HPMA PAA MA-AA AA/AMPS
PR %/%  81.9 84.6 82.6  86.6 84.2
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Fig.5 Microscopic morphology of N80 specimens after reaction in different scale inhibitors
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Fig.6 Microscopic morphology of specimens after corrosion after adding corrosion inhibitor
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Tab.7 Corrosion inhibition rate of three corrosion inhibitors at
different concentrations
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Tab.8 Ratio experiment of HS-3 corrosion inhibitor and
AA/MPS scale inhibitor
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