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Overview

ÅProblem

ïThe storage of recycled water is inhibited by trace levels of 

nutrients and bacteria clog injection wells

Water 

treatment 

plant
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A potential solution

ÅThe use of a reactive barrier could 

alleviate the issue of biological clogging.

ÅBut what to use?
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Natural Zeolite

St. Cloud Deposit

Albuquerque

New 

Mexico

Image reference: Bowman (2004), Surfactant Modification of Mineral Surfaces for 

Environmental Applications ïNew Mexico Tech, USA
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Zeolite (Clinoptilolite)

+ High surface areas

+ can be prepared in a variety 

of grain sizes

+ High hydraulic conductivity

+ Free from swelling

+ Cheap to produce

 Net negative surface charge״

 Pollutants of interest also״

negatively charged http://www.ees.nmt.edu/bowman/research/SMZ/

- Robert Bowman 
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Surfactant

ÅHexadecyltrimethylammonium Bromide (HDTMA)

ïC16H33N(CH3)3Br

ÅLong chain cationic surfactant

http://www.ees.nmt.edu/bowman/research/SMZ/

- Robert Bowman 

Hydrophilic Head

Hydrophobic tail
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Surfactant Modified Zeolite
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Experimental Set up
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Filling the columns
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Where:

Å tc = contact time (min)

Å b= barrier thickness (cm)

Å Q= volumetric flowrate (cm3/min)

Å A= Area of flow (cm2)

Å ɗ= water content (unitless)

Q

b



Analysis Equipment

Flow Cytometer Nutrient AnalyserChloride Analyser
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Sand Control
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Chloride Nitrate Phosphate Microspheres
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SMZ tc = 100 minutes
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Conclusion

ÅThis work has demonstrated that SMZ does remove 

common water pollutants

ÅAlso refined the research method

ïUse syringe pump, peristaltic rollers damage microspheres

ïIon Chromatography for chemical analysis

ÅNext steps

ïModelling to better understand sorption mechanisms

ïExperiments with real treated waste water

13
Introduction Methods Results Conclusion


