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Chemical-Free Water Treatment (CHEMILES)

CHEMILES is a chemical-free groundwater treatment system for iron, manganese,
ammoniacal nitrogen and arsenic removal; it is a cutting-edge solution for groundwater,
with Nagaoka as LM’s technology partner. CHEMILES has two options: stationary type and
mobile type. The system is made to order; the treatment capacity ranges from
15m3/day~50,000m%day.

Stationary type Mobile type

Treatment Principals

The system combines contact oxidation and biological treatment processes with a Special
Aeration Nozzle to achieve efficient purification. It offers low operating costs, minimal
maintenance requirements, and fully automated operation

Aeration

The special oxidation nozzle increases :
the dissolved oxygen of raw /
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water to an almost saturated level.
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r Special Aeration Nozzle
Fe Removal

Soluble ferrous iron is oxidized by
dissoved oxygen, forming ferric
oxy-hydroxide film

Lon the filter media surface. )
-<[ NH4*-N Removal]

'Mn Removal

The removal of manganese occurs
' continuously due to the repetition of
self-catalytic contact oxidation reaction.
water | IN @ddition, if iron bacteria exist in water,

= Collection & _ N
Distribution Pipe manganese deposition process

may be occurred by these bacteria.




Arsenic Removal Cultivation Process

CHEMILES can also remove arsenic without CHEMILES uses ordinary silica sand and
using chemicals. Arsenic in the groundwater is does not use special sand like manganese
captured on the surface and inside iron Sand. After commissioning, Iron oxide film
oxyhydroxide crystals. This reaction is more and manganese dioxide film are formed,

efficient than existing coagulation/precipitation.  and they remove iron and manganese, etc.

[Before cultivation ] [ After cultivation]
Existing process Treatment by Chemiles

Treatment Performance

-m Effluent target In addition to removing the substances

40mg/L 0.3mg/L listed in the table on the left, the system
physically filters out substances covered by

Mn 5mg/L 0.05mg/L ,
8/ 8/ other general tap water standards, allowing
NHz-N 8mg/L 0.1mg/L almost all treatment to be completed with a
_ B Cultivation of manganese dioxide film and
U Depending on Fe condition nitrification bacteria needs about two
Ra Depending on Mn condition months.
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Cost Merit of CHEMILES

Chemical A
Groundwater

Raw  Chemical dosing unit Fe Line mixer Mn Water Tank
water { ﬂucculantg Removal Removal
— tank (oxidizing agent) System System S

CHEMILES

Water Tank

CHEMILES

Complete one and only by CHEMILES,

SAVE SPACE & OPERATION COST

Approx.
Yearly USDS$130k/year g Water Rates (charges)
0 tion COSt = M Maintenance Fee
peratl I Filter Media Replacement Fee
, " Electricity
PProx. ™ Chemical Management Fee
USDS20k/year m Chemical Fee :
USDS20Kk -------- [ - I - - -~ -~ === - -~~~ -~ Qe === === === ===
Maintenance
Fee
Water Rates
USD$10k
Chemical
ManaFgement Approx
ee :
Chemical Maintenance USD$4k/Year
Management . Fe L
USDS0k Fee | Electricity

Water Utilities  Chemical Treatment

CHEMILES_
Significantly reduced [Vlaintenance and Management costs!

* Based on water capacity, water quality condition *Convert from Japanese Yen

[With Estimation Condition] Water Capacity: 250m’/day, Operation day: 250day/year, Water Rate: USD$2.2/m’,
Chemical fee: USD$0.45/kg, Electricity USD$0.11/kWh




Highlights of the Installation Record

Tunnel spring water
Arsenic removal system
Kagoshima Prefecture

itermn Specification/Condition
MNumbers of 6 unites {1 unit for
CHEMILES resarve)

Processing ability 8. 600m/day

Ramaoval item Raw water candition

Arsenic 0.14
Cailuo Water Treatment Plant
shenyang, China
(Drinking Water)
ltem Specification/Condition
MNumber of
CHEMILES -
Procassing 3
abillty 50.000m " /day
Removal item Raw water condition
Fe g.30
b 1.50
MNH4-N 0.40

North of China, very cold area
The temperature drops to -30°C in winter

Target water quality
* Fe=0.3mg/L

* Mn=0.05mg/L

* NH4-N=0.1mg/L
* As=0.01mg/L
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