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Carbonate Acidizing
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Carbonate Acidizing - Laboratory Experiments
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Carbonate Acidizing - Laboratory Experiments

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

« 3-D Reactive Flow Simulation, incorpotating the effects of
temperature on reaction kinectics in carbonate acidizing

simulations



Mathematical Model

e Momentum conservation * Porosity correlations
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Mathematical Model

* Reaction rate constant (ks): * Molecular diffusivity (Dm):
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Results — Reactive Flow Simulation

INITIAL POROSITY FIELD — COMPLETE VOLUME
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Results — low velocity (0.0001 m/s)




Results — Intermediate Velocity (0.01 m/s)
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Results - high velocity (0.2 m/s)




Results

PVBT
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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

experimental results
* Sensitivity Analysis
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With Pre-Salt data

- - -'\ r- -'\
Characterization Buniaathe
e ﬁ * MICP, XRD, K-® / performance of
0 : different acid
prediction; N * CT and Micro-CT Characterized O
Software / Fluid Rheol representative systems
calibration | - o, samples Quantify efficiency and
with field data § \_ Y, optimize acid formulations
. ) for maximum performance.
Geological / Reservoir Model L )
L
& L )
" . Well Scale : Acid Injection Experiments
Predict the impact ‘a + Optimized design « Coreflooding _
/ at Field Scale « Cost Reduction * Micro CT Imaging m
™ | l I Validated models and . and Analysis i : L
calibrated tools enable \ - - p J
field-scale predictions
of acid performance. 's a8
= E Validated model Software Calibration Dissolution patterns;
upscaling, -::rpt:'m_izatr’on o) Model Etamctions with Optimum injection
and job design rate

Improve model reliability and applicability
using field data from Pre-5Salt reservoirs.

=7
S

PETROBRAS TotalEnergies



4

Research group focused on reactive and non

LCPETRO

Energy and Petroleum Science Laboratory

reactive flow in porous media — experimental

and numerical simulation

‘‘‘‘‘

3D label segmentation :
Colored pores :I .

3D Rendering Model

16

www.Icpetro.ufpa.br



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

Acknowledgments and Support

QCNPq

nselho Nacional de Desenvolvimento
C-‘e tifico e Tecnolégico

TotalEnergies

Agenci aaaaa
do Petréleo
Gas Natu aJ Biocombus

PETROBRAS CAPES

wwp FULBRIGHT

17



	Slide 1
	Slide 2: Outline
	Slide 3: Carbonate Acidizing
	Slide 4: Carbonate Acidizing - Laboratory Experiments
	Slide 5: Carbonate Acidizing - Laboratory Experiments
	Slide 6: Objective
	Slide 7: Mathematical Model
	Slide 8: Mathematical Model
	Slide 9: Results – Reactive Flow Simulation
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14: Conclusions
	Slide 15: Research Outlook
	Slide 16
	Slide 17: Acknowledgments and Support 

