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Scale-penetration Behavior of Bactericides Polyhexamethylene Monoguanidine Hydrochloride and

Glutaraldehyde
LU Yuan
(CNOOC Center Tech Oilfield Chemical Company, Ltd, Tianjin 300450, P R of China)

Abstract: In order to compare the scale penetrability and penetration mechanism of different bactericides, a simulated penetration
experiment was conducted under the scale layer from the field, employing polyhexamethylene monoguanidine hydrochloride
(PHMH) and glutaraldehyde as prototypes. The pore size distribution of scale samples was characterized by nitrogen
adsorption-desorption method. Meanwhile, the charging property of scale layers in 3.5% NaCl solution was determined by dynamic
light scattering technique. Standard curves for PHMH and glutaraldehyde in 3.5% NaCl solution were established at 506.7 nm and
232.2 nm, respectively. With the aid of self-made device and standard curves, the penetrations of PHMH and glutaraldehyde with
time were monitored by ultraviolet spectrophotometer. The results showed that two scale samples on site were mainly composed of
calcium carbonate and barium sulfate with an average pore size of 0.43 and 0.27 um, respectively. The Zeta potentials showed a
trend from positive to negative as the pH value of the solution increased. The corresponding isoelectric points were 4.14 and 4.56,
respectively. After immersing two scale samples in NaCl solution, the interface showed negative charge with Zeta potential of —6.56
mV and -5.14 mV, respectively. After 15 days of penetration monitoring, PHMH showed a slow penetration behavior first and then
fast with 17.70% the highest permeability, while glutaraldehyde showed a fast penetration behavior first and then slow with 38.75%
the highest permeability. The pore size of scale sample directly affected the total diffused amount of bactericide, but did not change
its diffusion pattern. Electrostatic interaction with the scale layer resulted in the early slow penetration of PHMH, while physical
screening effect determined the final penetration amount of glutaraldehyde. This work provided guidance for the screening of on-site
bactericide and the synergistic compatibility with other agents.

Keywords: bactericide; polyhexamethylene monoguanidine hydrochloride; glutaraldehyde; scale-penetration; electrostatic interaction;

physical screening

(4255708 1, continued from p. 708)

Formulation Optimization and Performance Evaluation of Barium Sulfate/Strontium Scale Remover
YUAN Xiuni', XU Zigiang™*, ZHAO Min™*, ZHANG Qingtao’, SUN Wujuan', WANG Sichang', DU Weichao', KE Congyu'
(1. College of Chemistry and Chemical Engineering, Xi’ an Shiyou University, Xi’ an, Shaanxi 710065, P R of China; 2. Research Institute of Oil and
Gas Technology, Changqing Oilfield Branch Company, PetroChina, Xi’ an, Shaanxi 710018, P R of China; 3. National Engineering Laboratory for
Exploration and Development of Low-permeability Oil and Gas Field, Xi’ an, Shaanxi 710018, P R of China; 4. The Fifih Oil Production Plant,
Changqing Oilfield Branch Company , PetroChina, Xi’ an, Shaanxi 710299, P R of China)

Abstract: In order to remove strontium barium sulfate scale generated during the development of oil and gas fields, which is
characteristic of dense scaling, low solubility, and insoluble in acids and alkalis, the chemical scaling technology was adopted.
Firstly, a chelating agent was selected, and then different additives were added to utilize their synergistic and modifying effects.
The optimal formulation of barium sulfate/strontium scale remover was determined through single factor experiments as follows,
10% DTPA+ 6% salicylic acid+0.03% potassium polyacrylate concentration+ 0.2% Tween-80. The effects of pH, temperature, and
reaction time on the scale removal effect were also investigated. The results showed that the best scale removal effect was achieved
when the pH value was 12, the temperature was 80 ‘C , and the scale removal time was 8 hours. Under these conditions, the
descaling rates of barium sulfate, strontium sulfate, and actual scale samples were 79.41%, 80.56% and 59.7%, respectively. The
scale remover had the advantages of high scale removal efficiency, short scale removal time and low cost, and had broad
application prospects in oil and gas field scale removal.

Keywords: barium and strontium sulfate scale; chelating agent; scale remover
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