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Background

High arsenic risk
in Maine

L Arsenic is a highly toxic element occurring naturally in
ground water and is associated with severe health effects.

0 Maximum permissible limit: 10 pg/L (WHO & US-EPA)
—> Naturally-occurring arsenic is commonly found
in Maine well water at concentrations higher than 10 pg/L.

L  Iron oxides have high affinity towards arsenic adsorption

: ; ] vosl- 0.15
but the tendency to aggregation, problem of separation and [ Joss 0s

large-scale application is the drawback [Eos0s Source: United States Geological

W-os Survey (USGS)

The motivation is to overcome these challenges through using
cellulose nanofibrils (CNF) for continuous fixed-bed columns in
large-scale applications of iron oxide NP adsorbents. 1
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Preparation of CNF-IONP composite aerogel

I Ultrasonic homogenization for 1 hour |

~.

Autoclaved at 150° C for 2 h
=5 [ Autoclaved a or 2 hour |
|}
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| FeCl, + MgCL, (In ethanol) |----- | = E’
, A \

1
v I ‘Washed with H,O by centrifuge up to pH=7.0 l
| Added with CNF & crosslinker

Specific surface area 165 mz/g

Composition: CNF: 87.5 wt.% + TONP: 12.5 wt.%

| Freeze dry |

Crosslinked CNF aerogel

Specific surface area 12.9 mz/g /.
Porosity 98%
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Crosslinked CNF-NP aerogel

Specific surface area 31.89 m?/g
Porosity 95% \ 2
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Scanning Electron Microscopy (SEM)

) 4‘ Crosshnked CNF-NP aerogel
. ‘# e !

Signal A = SE2
FIB Probe = Undefined
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Energy Dispersive Spectroscopy (EDS)
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Arsenic adsorption Kinetics and Fe leaching
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Both As(IIT) and As(V) follows Pseudo 2™ Order kinetic model where a very insignificant amount of Fe was leached
from the CNF-NP aerogel.
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pH effect and adsorption Isotherm
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Figure (A): Both arsenic species showed high removal efficiency in a wide range of pH

Figure (B): Maximum adsorption capacity of As(Ill)~ 48 mg and As(V)~ 91 mg per gram of iron oxide NPs in CNF-NPs

aerogel
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Field demonstration

1 Ongoing work involves the preparation of a prototype to be tested
on site at our industrial collaborator (A.O. Smith Corp., WI, USA)
1 Preliminary experiments on the column study have shown

promising results.
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