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SYNTHESIS, CHARACTERIZATION,
AND FIELD EVALUATION OF NOVEL
CELLULOSE NANOCRYSTALS-BASED
MATERIALS TO MONITOR

HYDROCARBONS AND BACTERIA IN
GROUNDWATER
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PREVIOUS WORK

HYDROCARBON TRAPS
 Tenax beads

« Silicone elastomer

« Silicone rubber cord

« Polyoxymethylene

BACTERIA SAMPLERS
« Tenax beads

« Diatomaceous earth

* Biochar

\ } o Zeolite

« Activated carbon
~1.5cm » Silica microsphere
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SUITABLE CANDIDATES

« Non-toxic

« Water resistant

« High surface area and porosity

« Stable at temperatures required for heat sterilization

« Tunable physical and chemical properties

« Support biofilm growth and yield DNA for downstream analyses

* Will not alter the microbial community
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CURRENT CNC APPLICATIONS

WATER REMEDIATION:
« Heavy metals

« Dyes

« Ol

« Pesticides
* Antibiotics

« Other organic pollutants

Partlcle dlameter 5 15nm
Nanomaterials, 2017, 7, 57; doi:10.3390/nano7030057 Particle length: 100-200nm
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SYNTHESIS
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SEM

<50um Magnification

- ¢ N .
SEM HV: 30.0 kV : 17.52 mm SEM HV: 30.0 kV : 18.87 mm SEM HV: 30.0 kV WD: 18.76 mm SEM HV: 30.0 kV WD: 15.39 mm
View field: 121 ym Det: SE 20 ym DALY View field: 187 ym Det: SE 50 um View field: 186 um Det: SE 50 ym View field: 199 ym Det: SE
SEM MAG: 2.29 kx | Date(m/d/y): 06/14/19 SEM MAG: 1.48 kx | Date(m/dly): 06/14/19 \U4l SEM MAG: 1.49 kx | Date(m/dly): 06/14/19 WU SEM MAG: 1.39 kx  Date(m/dly): 03/12/19
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HYDROPHOBICITY
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1:1 ratio 1:2 ratio 1:3 ratio 1:4 ratio

Si mass% -®-Surface area (m2/g) -®-Contact angle (o) -®-Pore Volume (mL/g)
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pH and EC of Leachate

1:1 ratio 1:2 ratio 1:3 ratio 1:4 ratio
olg EC
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% Weight Loss After 3 Days
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TOXICITY ASSESSMENT

Increases in ATP After 24 Hours Incubation
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DNA EXTRACTION

DNA RECOVERED
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MATERIALS
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F2 HYDROCARBON ADSORPTION

F2 Hydrocarbons Extracted

Contaminated Water 1:3 ratio 1:4 ratio
MATERIALS
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SUMMARY

« Can be heat sterilized
« Do not affect water chemistry

« 1:3 and 1:4 materials were more structurally
resilient

« Non-toxic
 DNA can be recovered for sequencing

« Adsorbs fraction 2 (F2) hydrocarbons efficiently
but not light fraction hydrocarbons

« 1:3 and 1:4 materials were selected for field
trials
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SITE DEPLOYMENT
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SITE SAMPLES
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ONGOING WORK:

« Deployment and retrieval of samplers until Oct 23rd, 2019
* F2 hydrocarbon analysis

* DNA extraction and sequencing

SEEKING PARTNERS TO OPTIMIZE AND SCALE UP THE APPLICATION

CONTACT: pmussone@nait.ca
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