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rl. Why combination of zeolite + Fe?

ved As.
~e(OH), could be

—e Zeollte has higher cation exchange
capacity, thus used as cation exchanger
for water treatment.

® Propose to use zeolite as filtration media
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PH-Eh diagram of As and Fe
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NM) with a particle size range of 8-14
_;J024mm)

al groundwater collected from Chia-Nan Plain
= ~~ (SW Talwan): Humic acid = 34 to 468 QSU
‘;'==--- an = 128+126.8 QSU) (quinine standard unit);
QRP =-179 mV; As = 511 ug/L; neutral pH
~»Acid mine drainage (AMD) water collected from
(Chinkuashih, N Taiwan): pH = 2.9; ORP = 374 mV,
FeT©T >100 mg/L; As = 147 ng/L

“t




2. Materials and methods




Batch studies

»Varying amounts of stock solution of As
(100 mg/L) was added to DI water (178—
196 mL)

»Varying amounts of 10 mM FeCl;-6H,0
added

» Solution pH raised to 7-9 by adding 1 M
NaOH

»Samples were analyzed for equilibrium
As and Fe concentrations



Small column studies

» Each 60 mL syringe sleeve was filled with
50 mL with zeolite (about 50 g as the bulk
density of zeolite is about 1 g/cm?3)

» To 1L of 100 or 1000 pg/L As solution, 1, 3,
or 10 mL of 10 mM Fe stock was added to
reach a final Fe concentration of 10, 30 and
100 uM

» The solution pH was raised to 7-9 by
adding 1 M NaOH drop-wise before being
passed through the column



Large column studies

» 4.5 cm In diameter and 70 cm in length

» 400 g of zeolite packed to a height of 28 cm

» 10 L of 100 pg/L As (V) synthetic arsenic
containing water

» 270 mg of FeCl;-6H,0 added to make a final
Fe concentration of 5.6 mg/L

» 3.1 mL of 1 M NaOH added to raise the pH to
9.1

» The mixture stirred vigorously to induce
precipitation

» Water passed through the column at a flow
rate about 300 mL/min



Large column studies

» Samples taken every liter

» Real groundwater collected from Chia-Nan
Plain aquifer (SW Taiwan)

» Added Fe(lll) equivalent to 0.2 mM, or 11.2
mg/L

» Acid mine drainage (AMD) water collected
from (Chinkuashih, N Taiwan)

» No Fe(lll) added, as it contained 101 mg/L of
dissolved Fe already

» Only pH was raised by adding appropriate
amounts of NaOH.

» The flow rate between 125 and 150 mL/min



Small column studies

Sandor __
zeolite

Large column studies ' '




Chemical Analyses

> FeTOT was determined using Loviband
MutiDirect Photometric System (The

iIntometer Ltd., Dortmund, Germany) with
an analytical range of 0.02 to 1.0 mg/L

» As was analyzed on either PE Optima
7000 DV ICP-OES with a detection limit of
1 ug/L or PSA Millennium System Excalibur
(PS Analytical Ltd., UK) with a detection
limit of 0.1 pg/L
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As concentration In solution
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As sorption on Fe(lll) precipitates
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Equilibrium As concentration
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Effluent As concentration
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Amount of Fe Usage on As removal
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As and Fe concentrations

Large column: 28 cm long, 4.5 cm ID, 400 g zeolite
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Tests on real water
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PH-Eh diagram of As and Fe
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SOITIPOSITION off raw. zeolite and the
Slay/Stiel hne phases of Fe precipitates

= JF"’V‘ *Observatlon of the morphology of raw
= ,i;_r and the Fe precipitates and energy
""" e -dlspersmn spectrum determination of

~— chemical composition for Fe and As

® Mossbauer spectrum to determine the
state of Fe precipitates
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SEM observation

Euhedral
clinoptilolite
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Material Characterization
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Mossbauer spectrum
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5. Conclusions

= - _—
val of As from water can be achieved relatively
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t: tlon and As sorption onto precipitated HFO

5 dsorptlon capacities were 48 and 68 mg/g for
1 nd As(V) adsorption on precipitated HFO,
ctlvely

H__-t ﬂptlmal pH for maximum As removal was in

— e

=== eutral range between 6.5t0 9
— >Depend|ng on the initial As concentration and redox
~— conditions, the minimal Fe(lll) need to reduce the As
concentration below standard would be around 10
mg/L
» The method works better for waters under oxygenated
condition rather than under reduced conditions
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