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Abstract 

The development of Honggang District Oilfield is in the middle and late stage, the 
corrosion and scaling in the surface system cause frequent leakage, which seriously 
affects the completion rate of water injection and injection safety, and corrosion and 
scaling become the bottleneck restricting the safe and stable production, in view of the 
serious corrosion and scaling problem of gathering and Transportation System in 
Honggang District Oilfield, this paper analyzes how to solve the corrosion and scaling 
problem. 
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1. Introduction 

Based on the actual situation of water flooding in the middle and late stage of Honggang District 
Oilfield, the corrosion and scaling of gathering and Transportation System are analyzed. The 
Honggang District Oilfield uses the multi-layer development method, after the water injection 
production, the scale ion density will be relatively high, when carries on the production 
operation, these scale-forming ions are very easy to scale when they are subjected to the 
interaction of pressure, temperature and other factors. Finally, the scale formation in the 
gathering and transportation system of the Honggang District oilfield is quite serious. After the 
scale formation in the transportation pipelines and equipment, it is very easy to be corroded. 
With the increase of pressure in the transportation process, the scale-corroded pipeline is easy 
to break, which causes the transportation difficulty and affects the production of crude oil. 

2. Analysis of corrosion and scaling in gathering and Transportation 
System 

 The gathering system in a block of the Honggang District oil field is understood to contain 33 
wells capable of producing about 140 cubic metres of oil a day and about 60 tonnes of crude oil 
a day. Each well in the gathering and transportation system is produced by multi-layer water 
injection. The oil and water in each layer are mixed together, and scaling will occur in the 
transportation pipeline within two months or so, causing a blockage in the delivery process. It 
is found that the scaling and corrosion are serious in the main valve group, three-phase 
separator and oil pump. The water and scale sample produced in the scale-forming part of the 
transportation pipeline were analyzed experimentally [1]. 

Table 1 precipitation of different strata at different volume ratios during mixing 

laboratory water 
3157-1/Y8 and 

3153B/Y9 
3257-4/C8 and 

3153B/Y9 
3257-4/Y8 and 

3139-1/Y8 3257
-4 

station 

proportion 3:7 5:5 7:3 3:7 5:5 7:3 3:7 5:5 7:3 
manifo

ld 

CaCO3 364 275 218 527 425 317 604 312 208 158 131 
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Scaling 
amount
(mg/L)  

CaSO4 285 347 126 384 438 153 74 0 0 0 67 

SrSO4 564 1002 1435 504 828 1342 476 653 28 0 28 

BaSO4 357 596 843 516 872 1235 513 857 1226 0 11 

 

As can be seen from Table 1, the amount of sediment produced when different formation water 
is mixed in the transportation pipeline of each well is different, that is, the scale formation is 
different. The fouling produced mainly contains carbonate and sulfate, among which carbonate 
scale is relatively more. The surface of the dirt in the transportation pipeline looks like a very 
strong brown-black and white interlayer. The dirt sample is taken and dissolved in 15% 
hydrochloric acid solution. It is found that a lot of bubbles will be produced, and the solution 
itself became very muddy, and the remaining insoluble material was some black impurity; then 
the solution was filtered, and the barium chloride solution was added to the filtered solution, 
and it was found to produce a white precipitate, this indicates the presence of sulfate ions in 
the solution. The chemical reaction that takes place in the solution of the dirt sample is as 
follows: 

 

 

 

According to oil-related Industry Standard SY/T5329-94, the corrosion rate of N80 # steel 
sheet by mixed water was developed. According to the information in Table 2, the corrosion 
rate of different formation water mixed with different volume ratio is faster than the standard 
index of corrosion rate (0.076 MM/A) . For each substance in the water mixture, the equilibrium 
of the former solubility is disturbed by changes in temperature and pressure. The accumulation 
of insoluble materials leads to the final formation of dirt, and the continuous growth and 
reproduction of microorganisms in the transportation pipeline increases the corrosive force of 
the mixed water on the transportation pipeline to some extent, increase the roughness of metal 
surface in conveying pipe. In addition, the suspended particulate matter in the mixed water, 
influenced by gravity, together with the adsorption of metals on the surface of the conveying 
pipe, accelerates the sedimentation of the suspended particles and promotes the corrosion of 
the mixed water. Therefore, the formation and corrosion of the mixed water to the pipeline are 
accelerated, the thickness of the pipeline is increased, and the formation and corrosion of the 
pipeline in a certain area of the Honggang District oil field are accelerated. 

Table 2 corrosion results of different formation water with different volume ratio when mixed 

laboratory 
water 

3157-1/Y8 and 
3153B/Y9 

3257-4/C8 and 
3153B/Y9 

3257-4/Y8 and 3139-
1/Y8 3257

-4 

station 

proportion 3:7 5:5 7:3 3:7 5:5 7:3 3:7 5:5 7:3 
manifo

ld 

corrosion 
rate 0.157 0.172 0.184 0.164 0.178 0.195 0.144 0.165 0.173 0.226 0.157 

mm/a 

3. Corrosion and scale inhibitor 

  Field investigation and investigation were carried out in a block of Honggang District oil field, 
and the causes of scaling formation and scale-forming substances in the transportation pipeline 
were analyzed, an ideal and suitable type II corrosion and scale inhibitor has been selected. 
Corrosion and scale inhibitor type II is a mixture of organic phosphonates, fatty alcohol 
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polyoxyethylene ethers, octadecyl to Dodecyl biquaternary ammonium salts and n-methyl urea, 
etc. . In the molecular structure of organic phosphonates, carbon and phosphorus are directly 
linked. So the carbon phosphorus necklace is relatively stable, the organic phosphonic acid 
chemical property is relatively stable, is not easily damaged by acids and bases, is not easily 
hydrolyzed, and has relatively better temperature resistance. If it is possible, and if it is possible 

Combined use of corrosion and scale inhibitors, different corrosion and scale inhibitors have 
different mitigation and dilution effects, can get a better role of dissolving dirt, interaction, 
better promote the function of slow release and scale inhibition in pipeline transportation. The 
experimental data show that Type II corrosion and scale inhibitor can effectively solve the 
scaling and corrosion problem in the gathering pipeline of a certain block in Honggang District 
oil field, and effectively alleviate the scaling matter in the gathering pipeline, to reduce the 
corrosion caused by the dirt in the gathering pipeline, to reduce the pressure of the crude oil 
transportation station in the block, and to ensure that the crude oil transportation station in a 
block of the Honggang District oil field can carry out the crude oil transportation safely. 

3.1. Corrosion and scale inhibition effect of corrosion and scale inhibitor type 
II   

The corrosion and scale inhibitor type II used is a kind of corrosion and scale inhibitor which 
forms a film by adsorption. The theory of film formation is the inhibitor and acidic medium of 
some of the ion composition of a hard-to-dissolve material. These substances are deposited on 
the metal surface of the pipeline, which can effectively prevent the pipeline from scaling and 
corrosion. The type II corrosion and scale inhibitor adsorbs the inner structure molecule of the 
film, on one side is the hydrophilic group, has a certain degree of polarity, sets an electron 
empty orbit in the Hydrophilic Group's outer orbit, can produce the very effective adsorption, 
so that it is very firmly adsorbed on the metal surface of the conveying pipe. On the other side 
are hydrophobic groups. Unlike hydrophilic groups, hydrophobic groups have a layer of 
isolation membrane on the outer rail, which can effectively separate the water from the metal, 
so that the metal surface of the pipeline can not contact the mixed water, in this way, the 
possibility of the mixed water corroding the metal surface of the pipeline can be reduced, and 
the effect of slow release and scale inhibition can be achieved.  

3.2. Scale inhibition effect of corrosion and scale inhibitor type II  

 Corrosion and scale inhibitor type II can accelerate the dissolution and dispersion of fouling, 
reduce fouling ions and increase the resistance of fouling formation. The surface of type II 
corrosion and scale inhibitor has an active agent, the polar group of the corrosion and scale 
inhibitor can effectively dilute the concentration of cations and reduce the scaling property, and 
the active agent adsorbs the cations which form the fouling at the beginning of the medium, so 
that floating particles can not be settled in the pipeline, reduce the possibility of scaling. On the 
other hand, corrosion inhibition The active agent can effectively disperse the fouling particles 
deposited on the surface of the pipeline, so that the cohesive force of the fouling particles is 
insufficient to form the fouling, and with the change of the fouling medium, the fouling particles 
can not agglomerate, to reduce the likelihood of scaling. 

4. Application effect of corrosion and scale inhibitor type II  

In April 2020, experiments were carried out at the transfer stations of the block by adding a 
three-way connection to the pump house at the front of the heat exchanger sink and adding a 
corrosion and scale inhibitor [5] to the device. Based on the experimental results, it can be 
found that the dosage of corrosion and scale inhibitor is about 180mg/l ~ 200mg/l, and the 
concentration of corrosion and scale inhibitor can not exceed 200mg/l at most. Here's how to 
do it. 
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4.1. Experiment on dirt formation： 

Extract the same two parts of the produced solution separated water with the addition of 
corrosion and scale inhibitors, one of which is used as an initial contrast, and the other part is 
heated in an oven at 70 °C for 48 hours at 70 °C, observe the ION content in the separated water, 
detect the change of two parts of the separated water ions, thus determine whether there is dirt 
formation. 

4.2. Corrosion rate test： 

After adding corrosion and scale inhibitor into the extracted block, the water is separated, the 
temperature is kept at 70 °C, the speed of 60 RPM is used to stir, and the indoor hanging piece 
of N80 # steel is used for 168 hours of airtight experiment. When adding corrosion and scale 
inhibitors, the content of calcium, strontium and Barium ions in the separated water should be 
kept constant, and the percentage reduction should be kept within 1% , within the allowable 
system error, the results show that the corrosion rate is less than 0.067 MM/A, which can meet 
the standard requirement of the system (0.076 MM/A) .  

5. Conclusion 

 After the application of Type II corrosion and scale inhibitor in a block of Honggang District 
Oilfield, the percentage reduction of scale-forming ions in the pipeline is less than 0.1% , which 
makes the corrosion rate of scale-forming ions lower than, the effect of corrosion and scale 
inhibitor is very obvious, there is no scale blocking corrosion. Corrosion and scale inhibitor is 
simple and practical, high safety, low cost of improvement and so on, can effectively solve the 
serious problem of corrosion and scale in block. 
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