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Traditional sand filtration and iron bacteria

Iron bacteria (IRB) —
gelatinous slime in
natural water containing
iron — Annoyance ?

Sand filtration pond in Viet Nam
Iron bacteria : A name for i§
various bacterial species that Leptothrix discophora
. . T . e
biologically oxidize dls.solved Fe pure culture (X 1000).
and/or Mn, and deposit Fe and One of the IRBs

Indigenous groundwater microbes on the filter:
iron oxidizing and reducing bacteria, nitrifier,
manganese oxidizers, etc..
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Biological elimination of arsenic from groundwater
using IRBs: The principle
During Acclimation
Initial acclimation completed Backwash

Groundwater

Biogenic Fe
oxides

Implemeniation of the biclogical filiration
fer the removal of arsenic from groundwater

Big column reactor
Small biological column . .
reactor

Filter
media

300mma,
LV 150 to 600 m/day

Preceding work —7 yr pilot study in Japan

Run po  As m/d Aera- Fijlter  Filter Feed
tion height
water
1 45% 0% 5d 150 X Plastic storage
2 76% 72% 0d 150 X Plastic (days)
3 96% 71% 0d 150 O Plati
4 86% 89% 0d 300 O +Sfr$’
5 98% 76% 0d 600 O 1.5m
6 97% 50% 0d 150 O rlastic
+zeolite
7 95% 74% 0d 150 O sand
8 97% 71% 0d 600 O sand
9 98% 66% 0d 600 O sand 1.0m
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Meriis of Biological Arsenic Removal

(Simultanepus removal of Fe, Mu, As and NH,):
‘ Our pilot plant in Japan :
max capacity 40 ton/day

at LV 600 m/day

o

The space
necessary for
biological
treatment

2 5 el ‘
Conventional coagulation-filtration piant to treat
groundwater containing As
(max capacity 21,000 ton/day)
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The province in Vietnam with well water arsenic

The pilot test in To Nhien Feed water

Kindergarten, Ha Ned wastewater

L |
mm®) v Sedimentaion

No : Raw water

treatment | Waterfall

chemicals s, | aeration

Raw water quality .
Fe: 8.8 £2.9 mg/LL Contral
As : 58+8.2 pg/L (90 % : As(3)) i Board Well
Mn: 0.12+0.11 mg/L ~ DO

NH,-N: 2.0£1.0 mg/L |
E ©® Filter media : brick (Run 1: 3-5 mm ®, g

Run 2: 1-3 mm ®), Filter bed height: < 1m
® LV:100-600 m/day, Backwash: 2 times /day
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Pilot Test Results (Run 1) in Hanoi
® Filter media : brick (3-5 mm ®)

® Filter bed height: < 1m, Backwash: 2 times /da
® LV:100 - 600 m/day, 1hr ON,
S / 3 hr OFF

continuous intermittent

120 feeding feeding LV 400 m/day

100
R LN
5.7 1
é 60 V600 m/day

40
o LV100 m/day ——Asremoval | As removal

20 =m-Feremoval |

809 %

0 100 200 300 400

days passed
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Pilot Test Results (Run 2) in Hanoi
® Filter media : brick (1-3 mm ®)
® Filter bed height: <1m, Backwash: 2 times /day
® LV:200-600 m/day, intermittent feeding of water
A& removal maintained at 600 m/day
LV
| 200m/day_ 300m/day 600 m/day

100 —% ﬁ?
80 W '\\*
20 —+As removal &
~ii-Fe removal
20 As removal
. 816 %
] 10 20 30
days passed

120

removal %
o
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Fe/As concentration ratie in raw water and
As removal
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Conclusions

» Raw water containing 8.8 2.9 mg/L of Fe
and 58=+8.2 pg/L of As (90 % was As(3))
could be successfully treated by the
biological filtration in Hanoi, VN, despite
the shortage of electricity and intermittent
mode of operation.

» The pilot system was fairly simple, could be
easily maintained by Vietnamese engineers,
and was operable without treatment
chemicals.

» Fe/As mass concentration ratio >100 lead to

the stable removal of As in VN
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