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FACTORY & RESEARCH LAB

Research Laboratory
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Advanced Oxidation Process

AOP technology?

UV disinfection was introduced for the decontamination of industrial wastewater and
contaminated groundwater. Adding hydrogen peroxide to water generates hydroxyl radicals,
which attack and oxidize the organic contaminants. More recently, the UV/H202 process has
been applied to the treatment of micropollutants (e.g., pesticides, herbicides, endocrine-
disrupting compounds, pharmaceuticals, etc.) in major drinking water plants.

Formation

ECOSET's UV-AOP?

Ecoset's UV-AOP is a nationally recognized technology developed as one of the national research
and development (R&D) projects in Korea. Through bioassay testing and CFD modeling, Ecoset
have developed design optimization tools and operations control system.

Oxidation Power Comparison
OH radical )) O. ) Clorine

e OH radical : 2000 times more powerful than Ozone, and 180 times than solar Ultraviolet rays.
* 05:3600 times faster oxidation speed and 7 times more oxidation power of chlorine
e Clorine : Sterilization and oxidation power are significantly lower than OH radicals and ozone

A leading company of High-tech engineering

ECOSET IS WITH YOU!

Technology development with K-Water, UV-AOP system has been
completed with R&D funding from the Korea Institute of Environmental
Industry and Technology under the Ministry of Environment

Oxidation Process
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Hydrogen peroxide ~ High-energy OH UV light attacksthe ~ OH radicals react
dissolve in water radicals form compound directly with and breaks

down compounds

Disinfection Process

Modified DNA
Structure
(Block microbial
growth)

Normal DNA
Structure

(DNA structure

modified)




Application

Water

treatment

Sewege
treatment

Industrial
wasterwater

treatment

Removal
Substances Contaminants
e Geosmin, MIB (2-Methylisoborneol), etc. e Microcystin, Neurotoxins
Micropollutants
e NDMA e EDCs
e PPCPs e 1,4 Dioxane, PCE, TCE
e Other Contaminants(cyanide, etc.) e Pesticide
e MTBE, BTEX e Surfactants
Organic Pollutants
e Organic waste liquid (Oxalate) e Plating Waste

Efficiency

Geosmin Conc. (ng/L)
Before ® After

0 2 4 7 10

H.0, Conc. (mg/L)

2-MIB Conc. (ng/L)

Before ® After

H:0.Conc. (mg/L)

2-MIB Removal Rate (%)

40 EED
30 - 100%
-+ 70%
20 60°%
- & 40%
0
2 4 6 8 10 12

H20; Conc. [mg/L)
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International Cerification

e CE(COC) ¢ NSF60 (Cleaning System)
e CE(DOC) e UL
Domestic Certicication

e Qutstanding R&D Innovation e Certified Green Product
e Environmental Assurance e Certified Green Technology

Entrepreneur Certification

e Korea Enviromental Awards
¢ |nnovative SMEs (INNO-BIZ)
e Leading Environmental Company

Patent

e Optimum design method of an ultraviolet reactor for anadvanced
oxidation process (AOP)

e Device and process for improving mixing in the uv disinfection of liquids
* Apparatus for deaning Quartztube

e Ultraviolet lamp and apparatus including the same for sterilizing and
purifying fluid
* Ultravioletlight emitting device and water treatment device comprising it

e Quartztube cleaning apparatus

e Chambertype ultra violet disinfection units for submersed deaning

oylinder

Topaz Type UV-AOP e Closed type inline medium pressure uv sterilizer

e Chemical Cleaning System of UV Disinfection System and Method thereof



LOW PRESSUREMV.SYSTEM FOR

ADVAN c E D A power supply to UV lamps Automatic control of lamp output

Electronic Ballast automatically control and oxidant dosage in response to of

Standard : Oxidant dosing pump changing flow rate or water quality
OXI DATI 0 N P RO c ESS (Real-time dose control with SCP) lamp output

Option : Online UV transmittance
monitor (Real-time status of UV

CFD Modeling transmittance with SCP)

Option : Monitoring the concentration
of injected oxidant (The actual injected
oxidant concentration update with SCP)

Outflow
Zone

Material : SS316L

Oxidant injection into a pipeline using Option : Wiper System
Real-time measurement of flow a static mixer or diffuser Option : Temperature Sensor
rates to SCP Option : UV Intensity Sensor System

Leading Industry with Advanced Environmental Technology ECOSET
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LOW - PRESSURE DIAMOND TYPE AOP LM(LN) SERIES REACTOR
LM - Cleaning System / LN - Non-Cleaning System

SYSTEM GENERAL FEATURES

Model No. EAOP-5(6JLM(LN]-D series
Chamber Configuration Diamond type

Module Configuration 24 lamps per module

Cleaning System Mechanical wiper, Manual
Material STS 316 /316L or Duplex STS 2205
Lamp Type Low-Pressure High Output
Pressure Rating 130 psi (9 bar), 87 psi (6 bar)

Input Power Per Lamp 550w, 600w

Operating Water Temperature 5°C~45°C (41°F~113°F)

SYSTEM CONTROL PANEL (SCP)

Meterial Painted Steel / STS 304 Available
Contorller Programmable Logic Controller (PLC)
Inputs 4-20mA, Ethernet, RS-485

Outputs Ethernet, RS-485

Voltage / Frequency 360 ~ 480 £10% / 50/60 Hz

Operating Temperature 0°C~50°C (32°F~120°F)

Location Indoor and Outdoor

Ballast Type Variable output electronic ballast




LOW - PRESSURE TOPAZ TYPE AOP LM(LN) SERIES REACTOR
LM - Cleaning System / LN - Non-Cleaning System

SYSTEM GENERAL FEATURES

Model No.

EAQP-5(6,10)LM(LN])-T series

Chamber Configuration

Topaz type

Module Configuration

24 lamps per module

Cleaning System

Mechanical wiper, Manual

Material

STS 316/ 316L or Duplex SUS 2205

Lamp Type

Low Pressure High Output

Pressure Rating

130 psi (9 bar), 87 psi (6 bar)

Input Power Per Lamp

550w, 600w, 960w

Operating Water Temperature

5°C~45°C (41°F~113°F)

SYSTEM CONTROL PANEL (SCP)

Meterial Painted Steel / STS 304 Available
Contorller Programmable Logic Controller (PLC)
Inputs 4-20mA, Ethernet, RS-485

Outputs Ethernet, RS-485 Communication
Voltage / Frequency 360 ~ 480 +10% / 50/60 Hz

Operating Temperature

0°C~50°C [32°F~120°F)

Location

Indoor and Outdoor

Ballast Type

Variable output electronic ballast

Leading Industry with Advanced Environmental Technology ECOSET |10} KON
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MEDIUM-PRESSURE UV AOP CERTIFIED

International Certification

DVGW / UVDGM Certification
CE(COC) e 300A 4kW x 3 Lamp (12kW) In Process
CE(DOC) e 450A 4kW x 6 Lamp (24kW) In Process

e 600A 6kW x 6 Lamp (36kW) In Process
NSF50 e 750A 8kW x 6 Lamp (48kW) In Process

e 800A 8kW x 8 Lamp (64kW) In Process
’(\l‘nspFrfclss) e 800A 8KW x 12 Lamp (96KW) In Process

e 800A T0kW x 12 Lamp (120kW) In Process
Domestic Certification Overseas Certification

. e Qutstanding R&D Innovation e Korea Enviromental Awards
U-Type In-Line Type o Certified Green Product &Technology e Innovative SMEs (INNO-BIZ)
e Environmental Assurance e | eading Environmental Company

Decontamination System NSF Validated Facilities



MEDIUM PRESSURE UV SYSTEM FOR

ADVANCED
OXIDATION PROCESS i dos ok

eFD Modeling monitor (Real-time status of UV
transmittance with SCP)

A power supply to UV lamps Automatic control of lamp output
and oxidant dosage in response to of
changing flow rate or water quality

Electronic Ballast automatically control

Standard : Oxidant dosing pump lamp output

(Real-time dose control with SCP)

Option : Monitoring the concentration
of injected oxidant (The actual injected
oxidant concentration update with SCP)

Outflow
Zone

Material : SS316L

2-MIB Removal (%)

Pilot test Data
—&— CFD Modeling Data

Standard : Wiper System,
UV Intensity Sensor

Oxidant injection into a pipeline
using a static mixer or diffuser Real-time measurement of Option : Temperature Sensor
flow rate to SCP

4 6 8 10

H. O. Dose. (mg/L)
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MEDIUM - PRESSURE AOP MM -1 SERIES REACTOR
IN-LINE TYPE WITH CLEANING SYSTEM

SYSTEM GENERAL FEATURES

Model No. EAOP-4(6, 8, 10)MM-| series
Chamber Configuration In-Line type

Module Configuration 4to 12 lamps

Cleaning System Mechanical wiper

Material STS316/316L

Lamp Type Medium Pressure

Pressure Rating Up to 145 psi (10 bar)

Input Power Per Lamp LKW, 6kW, 8kW, 10kW
Operating Water Temperature 5°C~45°C [41°F~113°F)

SYSTEM CONTROL PANEL (SCP)

Meterial Painted Steel / STS 304 Available
Contorller Programmable Logic Controller (PLC)
Inputs 4-20mA, Ethernet, RS-485

Outputs Ethernet, RS-485

Voltage / Frequency 360 ~ 480 £10% / 50/60 Hz

Operating Temperature 0°C~50°C (32°F~120°F)

Location Indoor and Outdoor

Ballast Type Variable output electronic ballast




MEDIUM-PRESSURE AOP MM -U(S) SERIES REACTOR
U-TYPE & S-TYPE WITH CLEANING SYSTEM

SYSTEM GENERAL FEATURES

Model No. EAOP-4(6, 8, 10)MM-U(S] series
Chamber Configuration U-type, S-type

Module Configuration 1to 12 lamps

Cleaning System Mechanical wiper

Material STS316/316L

Lamp Type Medium Pressure

Pressure Rating Up to 145 psi (10 bar)

Input Power Per Lamp 4kW, 6kW, 8kW, 10kW
Operating Water Temperature 5°C~45°C [41°F~113°F)

SYSTEM CONTROL PANEL (SCP)

Meterial Painted Steel / STS 304 Available
Contorller Programmable Logic Controller (PLC)
Inputs 4-20mA, Ethernet, RS-485

Outputs Ethernet, RS-485

Voltage / Frequency 360 ~ 480 £10% / 50/60 Hz

Operating Temperature 0°C~50°C (32°F~120°F)

Location Indoor and Outdoor

Ballast Type Variable output electronic ballast

U-Type

Leading Industry with Advanced Environmental Technology ECOSET |/ €]
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ONLINE UVT METER (OPTION)

UV Transmittance Measuring System

_/( e
2)))) _
SYSTEM GENERAL FEATURES Gutlet
. TR & I—.
UVT Measuring range 10~100%
Light Source LP UV lamp ; =
Operation Connection to SCP A
Self-diagnostic Detect fault and send alarms to SCP £ . =
Measuring time Initial : = 1min “ ]
g Continuous : ~ 10sec T
‘ Inlet
Measuring Type Dual-sensor detection VE2E2EY auartz sleeve UV Izmp UVintensity sensor Linear actuator
\ (s p UV ensor Line

Maintenance

(T e p——" OMC or Bubble clean (optional)

Cleaing time

5mins / cycle

Calibaration type

Automatic contnuous calibration

Output 0-5v

Size (mm) 800 x 350 x 250 (L x W x H]
Lamp life 2 years

Water Temp. 0~60°C

Features of Online UVT Meter

¢ Based on real-time UVT measurement, controls lamp output for energy consumption saving.
Automatic and continuous calibration allows UVT self-calculation and check with maintaining accuracy
Measures UVT without problem in case of 1 of sensors malfunction

e FEasy maintenance with OMC system (optional Bubbleclean system)

¢ In case of applying OMCC system, it shares Bubble clean system with UV reactor




BUBBLE CLEAN SYSTEM (OPTION)

SYSTEM GENERAL FEATURES

Notification System Automatic

Cleaning method OMCC + Microbubble + Rapid Circulating Cleaning Solution
Leak detection Automatic Alarm system

Refill system Easy to replace without drainage

Features of Bubble Clean System

¢ One aboveground cleaning solution tank supplies many UV modules.

¢ No Drainage or refill of cleaning solution is required when replacing quartz sleeves and UV lamps
e Fasy to replenish or replace chemical cleaning solution.

¢ No decrease in cleaning efficiency due to loss of solution.

e Automatic notification system to replace cleaning solution.

e The recovery of entire cleaning solution in the wiper collars when cleaning system stops.
e FEasy to check the contamination level of cleaning solution.

¢ No decrease in cleaning efficiency due to contamination.

¢ No concern of solution leakage contaminating the water to be treated.

¢ Cleaning solution leakage alarm system with the automatic leak detection system.

¢ Cleaning solution made from food additive ingredient (NSF 60 certified)

Korea
Eco-Label

Certified to
Ministry of Environment
e of korea NSF/ANSI 60

Leading Industry with Advanced Environmental Technology ECOSET



Headquarter | 5F 517, 128, Beobwon-ro, Songpa-gu, Seoul, Republic of Korea (05854) T +82-2-3018-5000 F+82-2-517-5378
Factory/Reserch Lab | 15, Emtibeui 1-ro 163beon-gil, Danwon-gu, Ansan-si, Gyeonggi-do, Republic of Korea (15658)

2nd Factory | 22, Sandan 3-ro 4-gil, Seongmun-myeon, Dangjin-si, Chungcheongnam-do, Republic of Korea (31702)
3rd Factory | 1282-9, Eung-am-ri, Guji-myeon, Dalseong-gun, Daegu, Republic of Korea (Korea Water Cluster)





