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PRINCIPLE OF THE BIOLOGICAL ELIMINATION OF
ARSENIC FROM GROUNDWATER
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Indigenous groundwater microbes on the

filter: iron oxidizing and reducing bacteria,

nitrifier, manganese oxidizers, etc..
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PURPOSE OF THE STUDY

Determine the optimal
operating conditions of the
biological filtration system

to achieve
the most efficient removal of
arsenite (As3) & arsenate (As5)

THE PI1LoT UNIT (KYOTO, JP) GROUNDWATER
Feed water
] Backwash
wastewater Fe 2.0 mg/L
Column l Mn 0.6 mg/L
({00 or ] NH,N  0.6mg/L
300 35 Sedimentaion o~ o ms
mm®) |- ok As 29 pg/L
. Raw water. AS(3)/AS 481+18%
I Si: 30 - 40 mg/L
Filter | Waterfall OPERATING VARIABLES
media . aeration . -
: | Filter media
! Siphon LV (m/h or m/day)
catid small | Aeration
tank olumn Backwash interval
Filter media Feed water storage
Backwash  Treated water Well  piler hed height
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ANALYTICAL METHODS
Total As conc.: Hydride generation AAS

As(3) in water: Anodic stripping
voltammetry

Fe, Mn conc. : ICP-AES
Fe?*: colorimetry

NH4-N: Distillation + colorimetry

DO, pH, EC, ORP: electrochemical
testers

As, Fe and Mn speciation in solid phase:
X-ray absorption spectroscopy XANES

and EXAFS)
THE EFFECT OF NG VARIABLES
Run e As Rera Filter Filter
-tion height
1 45% X Plastic
2 7 X  Plastic
3 96% O Plasti
0, astic
o = +sand
5 9 O -1.5m
6 Plastic
: °
7 95% O sand
8 97%071% O sand
9 98% O sand | 1.0m
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INVESTIGATION OF AS(3) REMOVAL
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MECHANISMS

lence
state of
sorbed

As

Biogenic X-ray
oxide that spectroscopic
sorbed As(3) analysis
— Analysis of

Liquid |:> total As & As(3)
phase concentrations

Filtration

As(3) REMOVAL MECHANISMS:
X-RAY ABSORPTION SPECTROSCOPY STUDY

As(ITI) in groundwater was adsorbed as
As(III) as it was and then gradually oxidized
to As(V) by microbial activity

X-ray

ot As(5)
absorp-
b L AS(3) standard

intensity ' standard

"I 12hr

| X
ki / e, - — = 2hr
t . 0.5hr

ti.me after the solid
X-ray energy(eV) —liquid separation

XANES spectra of As sorbed on
biogenic iron oxides

SUMMARY OF THE 6-YEAR- PILOT STUDY

The simultaneous removal of Fe, Mn, As and
NH,* by biological system was possible at LV

600 m/day. mLV [FIFFRE
Both arsenate and arsenite can be removed
without preoxidation. As3 As5[FIFFRE

Feeding of fresh water that contains iron
oxidizing bacteria and Fe?* to the filter and
periodical backwash are necessary to

maintain the system. 2 A 5K EH L
The biological system did not need the
exchange of filter media. R Z & 22 #

Filter bed height and LV did not affect As
removal much. JEMH LV [RERFEE/D

No treatment chemicals needed #E2£7T
Usable as centralized as well as de-
centralized system Z££ - 4y #7 k fLEi
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