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Carbonate Acidizing
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Carbonate Acidizing - Laboratory Experiments
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Objective: optimum parameters for a dominant wormhole (lowest Pore Volumes to Breakthrough - PVBt)

[A Semiempirical Model To Calculate Wormhole Growth in Carbonate Acidizing - M. Buijse, Shell Intl. 
E&P B.V., and G. Glasbergen, Halliburton - SPE 96892]
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Carbonate Acidizing - Laboratory Experiments
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Objective

• 3-D Reactive Flow Simulation, incorpotating the effects of 

temperature on reaction kinectics in carbonate acidizing 

simulations
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Mathematical Model

• Momentum conservation

• Mass conservation

• Acid concentration
• Porosity evolution

• Porosity correlations

Panga et al. (2005), AIChE Journal
Akanni et al. (2017), SPE J., SPE-187962-PA
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Mathematical Model

• Reaction rate constant (ks): • Molecular diffusivity (Dm):
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Results – Reactive Flow Simulation
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Results – low velocity (0.0001 m/s)

• 25 °C • 50 °C

• 100 °C
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Results – Intermediate Velocity (0.01 m/s)

• 25 °C • 50 °C

• 100 °C
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Results - high velocity (0.2 m/s)

• 25 °C
• 50 °C

• 100 °C
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Results
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Conclusions

- Higher temperatures exhibit larger PVBT values before the optimal point is 

reached.

- At high flow velocities, lower temperatures lead to higher PVBT values.

- The optimal point shifts toward higher velocities as temperature increases.

- The system exhibits distinct optimal operating conditions depending on the 

temperature level.
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Research Outlook
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Experiment at the same 
conditions but performed with 

different sample size will lead to 
different S (skin) values

How upscale effectively the 
experimental results of PVBT 

data from laboratory 
experiments?

BUIJSE & GLASBERGEN, 2005

www.lcpetro.ufpa.br 

Research group focused on reactive and non 

reactive flow in porous media – experimental 

and numerical simulation

http://www.lcpetro.ufpa.br/
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