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Inhibition of Barite Under Laminar Flow

500 nm

q Major production challenge in oil and gas 
industries

q Enhances corrosion, results in equipment 
replacement and damage, and blocks flow

q Costs industries hundreds of millions of dollars 
in lost production

q Forms from oversaturation levels 

Barite (BaSO4)
q Most insoluble component of scale
q Orthorhombic Dipyramidal Structure

Shell

qSimultaneously screen multiple concentrations 
qReal-time macroscopic kinetic growth 

observations
qFacilitate the screening of binary combinations 

of inhibitors and dissolvers

Our research finds binary combinations of modifiers to inhibit and dissolve 
barite scale

Alginate

- Natural chemical derived from algae     
- Alcohol and carboxylic acids interact with barite 
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Diethylenetriaminepentaacetic acid

- Commercial scale inhibitor
- Harmful impact on environment
- Chelating agent

Citrate

- Used in precipitation studies and showed as 
an inhibitor for various crystals
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Aspect Ratio = 010 length
100 width

Control Growth conditions
q Neutral pH
q Room temperature
q 600 mM ionic strength
q Equimolar Ba2+, SO4

2-

q Supersaturation ratio: 7 

Characterization
q Morphology
q Aspect Ratio & Size
q Number density
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Diethylenetriaminepenta acid

- Commercial scale inhibitor
- Harmful impact on environment
- Chelating agent

*Scale bar = 10 µm
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*Scale bar = 10 µm

q Expand the microfluidic studies to investigate combinations of nucleation and 
growth inhibitors

q Generate a library of inhibitors with acid groups including phosphonates and 
sulfonates
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