www.naoclean.com

eco-friendly

GUIDEBOOK

Sterilizing, Deodorizing, cleaning
at once

A necessity for clean and convenient
hygiene management!

Kill all type of micro organisms
like bacteria!
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ABOUT NaOClean

Introduction to NaOClean
With over 30 years of experience in water with electrolysis, we
made the first disinfectant generator called NaOClean, which
automatically produces the agent using a salt, water and electricity only. Also, hydrochloric acid(HCl) can be used for the ingredient depending on the purpose. With great performances,
NaOClean is now the leading brand in Korea. Also it has been
installed more than 5000 places including schools, governments, public buildings, feeding facilities, food processing factories and etc.
The principle of this generator is based on a technology called
electrochemical. During the process, water and small amounts
of salt (or HCl) are electrolyzed with a electricity. As a result, it
generates highly active sodium hypochlorite(NaOCl), hypochlorous acid(HOCl) and many kinds of active matters in the water,
which is powerful disinfecting ingredient.

NaOClean makes very strong disinfectant and provides potent deodorizing effect. Moreover, it has no harmful effect on human
health because of using non-toxic substances. In addition, NaOClean is eco-friendly. It does not provide any secondary pollutant
and residue. Besides, it is cost-effective due to no extra charge for purchasing chemicals because it needs only water, electricity
and a small amount of salt.
The generator has served in many places for health care and hygiene including public schools, restaurants, agriculture farms, fish
and meat processing plants, public facilities, hotels, hospitals and etc.
NaOClean is desirable for you. It does not cause any risks and not release chlorine gases into the atmosphere. Outperforming all
other brands on the market, NaOClean is environment friendly and no toxic smells. It definitely creates a pleasant work environment for everyone.
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Specification
DES-10K & DES-WA100E
The generator of disinfectant (DES-10K) and High-pressure washer (DES-WA100E) can be combined with each other. They are
mainly used in the FIsh / Meat / Vegetable processing factories. Especially, it can remove fishy and rotten smells very quickly.

Generator type

DES-10K

Rating
Dimensions
Weight
Generating
Tank capacity
Electrolysis method
Concentration
pH
Additive
Usable water
Control type
Life time of electrode
Condition of use
Accessories

DES-10KA

DES-10KSA

AC 110 or 220V, 50/60Hz, max. 1.4kW
W 480 X D 300 X H 490mm
About 25kg
15~20ℓ / min. (±10%)
Salt 5~6kg
Without membrane
100/200ppm
30/50ppm
20~30ppm
7.0~7.5 pH
2~3 pH
5.5~6.5 pH
Salt
HCl
HCl
Tap water
Soft touch pannel
approx 10,000 hours (vary in different area)
Ambient temperature 5~40℃, Water temperature 5~30℃, Humidity less than 95% RH
Pipe materials

Control Board (DES-10K)

Hose reel

Functional lamp
Display screen

Control board

DES-10K/A/SA

Salt (or HCl) tank

Generator type

DES-WA100E

Rating
Dimensions
Weight
Generating
Max. pressure
Control type
Hose length

AC 110 or 220V, 50/60Hz, max. 3.2kW
W 520 X D 585 X H 970mm
About 65kg
8~11ℓ / min. (±10%)
110~130bar
Soft touch pannel
8~10M

Spray gun

Hose reel

Pressure regulator
Pump

Cushioning spring
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DES-WA100E

DES-8000, 5000, 4000
They are mainly used in the food processing factories, feeding facilities and etc. These models have a same effect to disinfect and
deodorize. It kills bacteria on the surface of fruits and vegetables rapidly. Also, it easily sterilizes the rubber gloves, boots and all
kinds of utensils.

Generator type
Rating
Dimensions
Weight
Generating
Tank capacity
Electrolysis method
Concentration
pH
Additive
Usable water
Control type
Life time of electrode
Condition of use
Accessories

DES-8000

DES-5000

DES-4000L

AC 110 or 220V, 60Hz, max. 1.4kW AC 110 or 220V, 60Hz, max. 350W AC 110 or 220V, 60Hz, max. 350W
W 650 X D 610 X H 1300mm
W 510 X D 510 X H 1200mm
W 470 X D 400 X H 1200mm
about 60kg
about 40kg
about 35kg
20ℓ / min. (±10%)
10ℓ / min. (±10%)
10ℓ / min. (±10%)
100ℓ
50ℓ
20ℓ
Without membrane
100/200ppm (Adjust with select lever)
7.0~7.5 pH
Salt or HCl (Hydrochloric acid) both depends on the purpose
Tap water
Soft touch pannel
Approx 10,000 hours (vary in different area)
Ambient temperature 5~40℃, water temperature 5~30℃, humidity less than 95% RH
pipe materials / water connector 1/2” BSP male

MAIN PCB

functional lamp
display screen
Storage tank

Connect the hose

ex. AUTO-STORAGE-SYSTEM

DES-4000

DES-5000
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DES-H200
H-200 helps to keep the personal hygiene by removing dirt and bacteria. It is mainly used in schools and government. With one
movement, you can effectively sterilize hands, foods, utensils and many other things. Also, it could give wider publicity about the
importance of the hand washing for prevent a disease.

Generator type
Rating
Dimensions
Brine tank capacity
Faucet
Electrolysis method
Concentration
pH
Additive
Usable water
Control type
Life time of electrode
Condition of use
Accessories

DES-H200
AC 110 or 220V, 50/60Hz, max. 350W
W 1360 X D 570 X H 1280mm
40ℓ
Three nozzle each (disinfecting water / tap water)
Without membrane
Approx 100ppm (adjustable)
7.0~7.5 pH
Salt or HCl (Hydrochloric acid)
Both depends on the purpose
Tap water
Touch button
Approx 10,000hours (vary in different area)
Ambient temperature 5~40℃, water temperature
5~30℃, humidity less than 95% RH
Basic two turbo air dryers

DES-P450
P-450 is small size product for hospitals, restaurants and so on. It kills bacteria on the surface of fruits and vegetables rapidly.
Also, it easily sterilizes the rubber gloves, boots and all kinds of utensils. It protects the health of your family and strengthens
hygiene in your workings.

Generator type
Rating
Dimensions
Weight
Flow rate
Brine tank capacity
Electrolysis method
Concentration
pH
Additive
Usable water
Control type
Life time of electrode
Condition of use
Accessories
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DES-P450
AC 110 or 220V, 50/60Hz, max. 350W
W 180 X D 486 X H 463mm
About 17kg
Approx 2~3ℓ/ min.
4ℓ
Without membrane
Approx 100ppm
7.0~7.5 pH
Salt or HCl (Hydrochloric acid) both depends on the purpose
Tap water
Soft touch pannel
Approx 10,000hours (vary in different area)
Ambient temperature 5~40℃, Water temperature 5~30℃,
Humidity less than 95% RH
Faucet / hose / measuring cup / pipe adaptor

DES-WA50
WA50 disinfects effectively and removes bad odor in many places where should be
cleaned including feeding facilities, kitchens, restrooms, floors and drains. The mobility of
this model enables users to remove effectively the slime in the water tanks, public baths
and etc. Also, It is effective to kill most bacteria or microbes. WA50 is mainly used in the
large area to clean in a short time.

Generator type
Rating
Dimensions
Weight
Flow rate
Tank capacity
Maximum pressure
Electrolysis method
Concentration
pH
Additive
Usable water
Control type
Life time of electrode
Condition of use
Note
Accessories

DES-WA50
AC 110 or 220V, 50/60Hz, max. 2.7kW
W 615 X D 767 X H 1005mm
About 50kg
Approx 7ℓ/min. (±10%)
50ℓ
Approx 100bar
Without membrane
Approx 100ppm
7.0~7.5 pH
Salt or HCl (Hydrochloric acid) both depends on the purpose
Tap water
Push button s/w
Approx 10,000hours (vary in different area)
Ambient temperature 5~40℃, Water temperature 5~30℃,
Humidity less than 95% RH
Hose length 5m / power code 10m
Measuring cup / melting bottle / detergent bottle / pin

DES-WS850
It helps to keep the personal hygiene before & after work by removing something
dirt and bacteria. With one movement (Step on the Footstep switch), you can effectively deodorize fishy and rotten smells.

Generator type
Rating
Dimensions
Weight
Flow rate
Tank capacity
Electrolysis method
Concentration
pH
Additive
Usable water
Control type
Life time of electrode
Condition of use
Accessories

DES-WS850
AC 110 or 220V, 50/60Hz, max. 350W
W 500 X D 500 X H 850mm
About 35kg
Approx 4ℓ/ min.
13kg for salt
Without membrane
Approx 100ppm
7.0~7.5 pH
Salt or HCl (Hydrochloric acid) both depends on the purpose
Tap water
Footstep switch or Soft touch pannel (inside)
Approx 10,000hours (vary in different area)
Ambient temperature 5~40℃, Water temperature 5~30℃,
Humidity less than 95% RH
Pipe materials
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DES-WD30, 40
WD30 and 40 disinfect effectively and remove bad odor in many places where should be cleaned including feeding facilities,
kitchens, restrooms, floors and drains. The mobility of this model enables users to remove effectively the bacteria or microbe.
Especially it is mainly recommended to clean the fish and meat processing equipments easily after finishing the work.

Generator type
Rating
Dimensions
Weight
Flow rate
Tank capacity
Maximum pressure
Electrolysis method
Electrode cleaning
Concentration
pH
Additive
Usable water
Control type
Life time of electrode
Condition of use
Note
Accessories

DES-WD30

It is made by the high-grade stainless steel to protect from corrosion
and for reasons of sanitation.
And cleaning, deodorizing, sterilization are multiple operations requiring individual and specific processes. For example, cleaning is a
process of dirt and grease removal and disinfection is the reduction
or elimination of all kinds of bacteria roads.
For these reasons, those processes require some ability and structure. NaOclean is fully equipped for these functions that is suitable
for moving and easy control with soft touch panel. Additionally, you
can use detergent with disinfectant if needed using detergent bottle
and hand spray gun.
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DES-WD40

AC110 or 220V, 50/60Hz, max. 350W
max. 1.4kW
W 440 X D400 X H 930mm (690mm if the handle knock-down)
About 30kg
About 35kg
Approx 2.5ℓ/min. (±10%)
Approx 5~5.5ℓ/min.
Normally 40ℓ (50ℓ full)
Normally 40ℓ (50ℓ full)
Approx 11bar
Approx 80bar
Without membrane
Automatically self cleaning
Approx 100ppm (±10%)
7.0~7.5 pH
Salt or HCl (Hydrochloric acid) both depends on the purpose
Tap water
Soft touch pannel
Approx 10,000hours (vary in different area)
Ambient temperature 5~40℃, Water temperature 5~30℃,
Humidity less than 95% RH
Hose length 3.5m / power code 5m
Measuring cup / melting bottle / detergent bottle / pin

WD30, 40 are surely designed to clean the fish and
meat processing factories and to prevent from many
kinds of the risks, such as bacteria problems, bad odor
from a rotten fish or meat.
Also, it can remove all leftover fish and meat from the
processing machine after work.
If the machine is too greasy after work, NaOClean can
remove with the detergent by combining the detergent bottle.
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components
Models : DES-4000 / DES-5000 / DES-8000

Pump assembly
Saline solution
volume pressure
adjusting tube

Function lever
You can choose either
vegetable, Fruits or utensils

Main body saline
solution supply
hose

Saline
solution
supply hose

Pump
power
cord

Saline solution
volume
adjusting hose

DES-8000

DES-4000 / 5000
Control board

Electrolytic
bath

Control board

ppm select
function
Mixer

Solenoid

ppm select
function

SMPS (4ea)
Cooling
fan
Drain
valve

Pump
power cord
Saline solution
supply hose

Mixer

Solenoid
SMPS (2ea)

Electrolytic
bath
Drain
valve

Check valve

Cooling
fan
Pump power cord
Saline solution
supply hose
Check valve

Salt tank
Salt tank

Pump

10

Pump

Model : DES-P450
Control panel
Functional lamp
Status display

Storage bottle

Faucet

Power plug

Back of the product

Appearance of the product

Model : DES-H200
Control panel

Top cover
Status display

Power light
Check light

Storage tank
of disinfectant
Button of Button of
tap water disinfecting water

Outlet

Control panel
Ground fault circuit interrupter
Drainage switch of storage tank
Fuse

Supply of water
in saline solution

Drainage switch of Electrolytic bath
Saline
solution
tank

Feed
valve
(tap Control valve
water) of amount of
disinfecting
water
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Handle
Reel of
hose

Model : DES-WA50
Put water
and saline solution in

Control panel

Water
tank
power lamp of
disinfecting water

power of
disinfecting water

power switch

generating
disinfecting water

error

power lamp

High
pressure
hose

Disinfectant
generator

Connector of
high pressure hose
High pressure gun

Model : DES-WD30 / 40

Control
pannel

Handle
Control panel

Put water
and saline
solution
in
Hanger

*The disinfectant can not generate when the ‘ready’ light is off.

Frame
Water
tank

High pressure gun
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The meaning of
NaOClean
NaOClean is the world’ s first generator by D&D Electronics and patented as a disinfectant generator. NaOClean electrolyzes water with a small amount of salt (or HCl), which generates a powerful disinfectant“sodium hypochlorite”,“hypochlorous acid” and
many kinds of active matters. There is no harmful substance to the human body and it will be decomposed naturally without any
secondary pollutant or residue. As a chemical-free disinfectant, it perfectly disinfects harmful bacteria and solve health problems
based on “HACCP”

What is NaOClean?
NaOClean is a compound of“NaOCl”and“Clean”.
NaOCl (sodium hypochlorite), which is a principal ingredient
for disinfection, is created from the electrolyzed water with a
small amount of salt. And, Clean means our products are ecofriendly. These two words are compounded to make the NaOClean.

NaCl

O

NaOCl + Clean = NaOClean
What is HACCP (Hazard analysis and critical control points)?
It is a systematic preventive approach to food safety and pharmaceutical
safety that identifies physical, allergenic, chemical, and biological hazards
in production processes that can cause the finished product to be unsafe,
and designs measurements to reduce these risks to a safe level. In this
manner, HACCP is referred as the prevention of hazards rather than finished product inspection. The HACCP system can be used at all stages of
a food chain, from food production and preparation processes including
packaging, distribution, etc. And NaOClean is surely the basic equipment
for the HACCP.
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This system ensures a reliable supply of electrolyzed disinfectant based highly active sodium hypochlorite. Without affecting the
pH level, just electric current passes through tap water mixed with a small amount of saline solution in an undivided electrolytic
bath and the machine generates sodium hypochlorite water while keeping constant level.
Also, you can use other active matters such as hydrochloric acid (HCl) instead of salt to produce the hypochlorous acid(HOCl)
and other disinfecting solutions.

1. Can hook up directly to your tap. An easy-to-install NaOClean will produce electrolyzed disinfection water.
2. Can determine the level of active chlorine in NaOCl (70 to
200 ppm)
3. Can choose a setting from fruits, vegetables, or utensils.
4. Will generate disinfecting water free from chemicals and
health risk.
5. Will be available whenever needed.
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Small
amount of
salt or HCl

What is different between
NaOClean and others
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Features
NaOClean, an electrolyzed disinfecting water generator

Convenient & cost effective

Strong disinfecting power

- Low production cost
- Save working hours
- Need less water to rinse
- Reduce the number of rinsing
from more than 4 to 1
- Reduce cooking time
- Easy to install

- Kill harmful bacteria, including
E. Coli, MRSA, Salmonella and etc.
- Disinfect equipments and facilities
(production & packing)
- Clean fresh vegetables & fruits
- Disinfect dishes & restaurant floor & walls
- Eliminate foul odor in restrooms
- Bleach effect

Eco-friendly, highly reliable

Applications

- Free of secondary contamination
- Non-chemical
- Non-toxic smells
- No residue
- Convenient to use
- Safe for human and environment
- Soft on the skin

- Seafood & other restaurants
- Fast food & other chain restaurants
- Hotels & other accommodations
- Public facilities
- Public health management
- Fresh and processed foods biz.
- Farming, livestock, and fishery
- Sanitary management needed biz.
(e.g. food processing)

Advantages
1. Low production cost
2. Easy to operate
3. Powerful disinfection considering only salt is used
4. Multiple usage

> Complete disinfection and sanitation without any secondary contamination !
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Effects
1. Safe
NaOClean guarantees both the safety of users and a health-risk-free user experience. NaOClean is safer on
your skin than other chemical disinfectants. It leaves almost no residue, thanks to a quick dissolution of
active chlorine.
2. Zero pollution
Discharging untreated electrolyzed disinfecting water directly into the sewage system will not damage the
environment or the system. Nor is it a violation of any sewerage acts. NaOClean generates safe and clean
electrolyzed disinfecting water without producing a toxic smells and ensures good working conditions.
3. Convenient
NaOClean’s automated system generates a steady stream of powerful disinfecting water at a constant concentration, allowing users to use the disinfecting water at anytime and anywhere. Containers may be used
with this effective tool.
4. Cost effective
The cost of using NaoClean is significantly lower than conventional disinfectants. The cost of producing
electrolyzed disinfecting water is also very low. Since NaOClean can effectively kill a wide variety of bacteria, it can replace expensive chemicals. Workers may enjoy shorter working hours and procedures by using
the product.
5. Deodorization
When NaOClean’s electrolyzed disinfecting water is sprayed, it effectively eliminates foul odor. It offers excellent results, yet, does not damage the environment or the human health; whereas conventional disinfectants such as ultraviolet, ozone, and alcohol come with negative consequences.
6. A strong disinfecting power
NaoClean generates one of the three most powerful disinfecting waters, where high oxidation potential
causing radicals are created by electrolysis. This disinfecting water can fully sterilize bacteria in a shorter
time at lower concentrations than traditional chemical disinfectants.
7. Prevent diseases
By eliminates germs on fruits, vegetables, or fish, NaOClean can prevent various diseases. You can also easily disinfect kitchen dishes and utensils, protecting the health of your family and strengthening hygiene in
your house.
8. Does not damage nutrients
As neutral water, NaOClean does not turn food brown or cause protein degeneration.
It maintains the freshness of food as it is processed within a short time.
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Comparison of
Economic Feasibility
Chemical vs. NaOClean only for Generator
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NaOCl Levels
only for Generator

Can be operated with two different levels of chlorine, 100ppm and 200ppm, depends on applications.

Some typical chlorine levels
Foods

- Fruits and vegetables
- Meats and Fishes
- etc.

step 1 (100ppm)

Human body

- Hand washing
- Atopic or allergy dermatitis
- Underarm and foot odor
- Athlete’s foot
- Halitosis, Stomatitis and mouth ulcer
- Overpowering stench
- Hemostasis after wound or exodontias
- etc.

step 1 (100ppm)

Living environment

- Toothbrush and artificial teeth
- Utensils
- Sneakers, boots and military boots
- Hotels and Public facilities
- Restaurants and Food processing factories
- etc.

step 2 (200ppm)
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installation Guide
For Generator
Type A

<warning>
To keep the pipes from freezing, you have to lay PVC pipe
using a lagging

<warning>
PVC pipe is fragile, please build in the ground
with putting protecting tube.
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Type B

Float switch

storage
tank

Saline
solution
tank

Pump

Type C

Pipe (water pipe) connection method (for DES-10K)
1. Remove the faucet. (Close
the Water pipe before this.)

2. Connect the Water pipe
connectors & Adapter.

Float switch

3. Reconnect the
original faucet.

T-connector

storage
tank

Adapter
Pipe
bushing

4. Connect the hose from the Water pipe connection
nipple to inlet of Main unit at the bottom.

Drawer for
various
purposes

<Front of Salt tank>

5. After work, open the
Water pipe and Valve.

<Bottom of Main unit>
Drain valve

DES-8000

Water supply
inlet

Water supply
Stainless band
Hosiery yarn hose

Filter (Option)

Power wire

Saline
supply
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-Disinfection process

-Method of a large volume industry
Disinfecting
water maker
NaOClean

Disinfecting
water
storage tank

-Disinfection process of a food porcessing factory

washing
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disinfecting
by NaOClean

rinse out

drying

-Example of the NaOClean installation

Disinfecting by NaOClean
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DES-P450
-House, apartment, hotels, resorts, etc.

Install the NaOClean in a
kitchen for washing the
eatables and all sort of
utensils

kitchen

bathroom

main room

Install the NaOClean in a bathroom
for disinfecting and removing
the dirty things

living room
front door
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DES-H200

tap water
disinfecting water

turbo air dryer

wall
hose 30Φ
wall 40Φ

bottom
front : 3m / side : 1m
(NaOClean plus H-200)

If there is no drain in the wall, you must take out
the drain hose from the wall having 40Φ hole.

board of the exit cafeteria

-Feeding facilities

the fountain
gate

gate

NaOClean plus H-200

distribute food

meal

NaOClean plus
H-200

NaOClean plus
H-200

entrance

meal

exit
distribute food
the fountain

board of he exit cafeteria
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Recommendations of
Using salt
Component

Chemical symbol

Composition

Sodium

NaCl

more than 95%

Calcium

Ca

25mg/kg

Magnesium

Mg

8mg/kg

Posassium

K

78mg/kg

Iron

Fe

10mg/kg

Insoluble Sulfates

SO

1900mg/kg

Aluminum

Al

0.01mg/kg

Manganese

Mn

0.02mg/kg

Copper

Cu

0.1mg/kg

You can use general salt if it contains more than 88% of the NaCl

Caution before using the salt
1. Use only salt (Kosher salt) with more than 88% salinity that is refined and devoid of any impurities.
2. Never use table salt processed by adding citric acid or amino acid or roasted salt.
3. Never use the salt for picking or bay salt that have high amount of impurities.
4. Do not use a salt of powder type because water makes the salt (powder type) hard and occasionally the device stops
working.
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Caution when using
Instructions for the use of disinfectant
1. Turn on the machine and wait a minute making disinfectants before using.
2. Check the concentration of NaOCl by reading test paper.
3. Press the cleaning button and wash out the inside of the machine, when it is not used for a long time.
4. Close and lock the water inlet valve when the machine is not used for a long time.
5. Keep water off the machine’ s internals.
6. Avoid twisting of hose and blocking of exit.

Instructions for the user of generator
1. Use only the amount of water you need and cover the generator
if it is not used for a long time.
2. Never mix disinfecting water with other disinfectant, abstergent
and chemicals. (But, it can be used with kitchen detergent in some case)
3. Wash out with tap water if you are worried about excessive
chlorine level.
4. Unplug the power code when it is not in use.
5. Avoid drinking disinfecting water.
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Results of
Korea Food Research Institute
Conducted by the Ministry of Agriculture
Summary
1. When electrolyzed water is used to rinse the food, its total amount of
vitamins is 1/2 to 1/3 times higher than when chemicals are used.
2. Only about 1/58 to 1/70 residual chlorine of a chlorine solution was detected in electrolyzed water.
3. From food preparation to serving , the number of E. Coli bacteria found in
the salad satisfied the safety level when the salad was rinsed with electrolyzed water, but, the result was quite the opposite when a chlorine solution
was used.
4. Based on the result of microbial counts, the number of E. Coli bacteria
failed to meet the safety standards when utensils and containers were
washed with a chlorine solution, posing a threat of cross-contamination.
However, cleaning the tools with electrolyzed water completely satisfied
the safety standards after a single rinse cycle.
5. When other harmful factors are controlled, the result clearly shows that
after five minutes of being soaked in electrolyzed water, utensils and rubber
gloves, used for preparing the salad, had no signs of bacteria. This means
that, electrolyzed water effectively prevents cross-contamination by eliminating bacteria at an early stage while satisfying the safety standard.

6. Active chlorine, which is the main component of electrolyzed water, leaves almost no chlorine residue. Accordingly, water and
meal preparation time can be saved dramatically by cutting the rinsing cycle to one. Chlorine solutions, however, requires more
than four rinsing cycles because of high chlorine residue.
7. If raw foods are consumed (i.e. fruits and vegetables) at school cafeterias and are contaminated during the preparation, this
may cause significant food safety problems. Electrolyzed water proves to be an effective answer to this problem by improving
and controlling key safety measures, which chlorine disinfectants were unable to address.

Based on “Technological Development for Microbiological Quality Control and Establishment of the HACCP System on FruitVegetables Salads for School Food Service System (2005. 07)” by the KFRI (Korea Food Research Institute) at the MIFAFF (Ministry
for Food, Agriculture, Forestry and Fisheries)
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1. A traditional vegetable salad preparation time and temperatures

Results
When compared with the regular production process, the most significant difference is that the rinsing process was reduced to
1/3 during the pre-processing stage to save 13 minutes in cooking time although the kitchen temperature and internal temperature of the salad are high.
(A storage temperature of ingredient for fresh vegetables is around 10º)

2. Physico-chemical changes during preparation of
the vegetable salad

Results
The results indicate that during the preparation of a traditional salad, only about 1/58 to 1/70 residual chlorine of a chlorine
solution was detected in electrolyzed water. (Amount of residual chlorine: Electrolyzed water is similar to tap water, but chlorine
solution is up to 300 times higher than it)
Conventional chlorine solutions require multiple rinse cycles, due to high chlorine residue. Active chlorine in sodium hypochlorite can be easily decomposed with natural sun lay, creating many benefits: Low chlorine residue level, safe to the environment
and the human body, saving preparation time, labor, and the amount of rinse water.
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Changes in color values and firmness of lettuce with different treatments during storage at 10º
Component
EW-1

EW-2

Changes in color difference

Firmness

Initial

1.30±0.62

116.67±1.55 g/cm2

7th days of storage

11.93±0.97

44.33±0.5 1g/cm2

Initial

5.89±0.37

87.33±1.41 g/cm2

7th days of storage

12.41±0.05

21.00±1.73 g/cm2

EW-1 Immersed in Electrolyzed water produced
from diaphragm type 1 generator

EW-3

Initial

1.16±0.11

124.00±1.67 g/cm2

EW-2 mmersed in Electrolyzed water produced from

7th days of storage

4.94±0.19

71.67±1.04g/cm2

EW-3 mmersed in Electrolyzed water produced from

diaphragm type 2 generator
non-diaphragm type generator

Results
Changes in color difference right after treatment were minimal across the samples except treatment EW-2, however, after 2 days
treatment EW-3 showed a comparatively low value.
And the firmness measured by Rheometer, all samples maintained the firmness right after treatment with an exception of treatment EW-2, which showed reduction ratio of 29.84% in firmness. But after 7days only the treatment EW-3 maintained generally
constant value.

QDA profiles of Sensory characteristics of
lettuce different treatments on 7th day of storage at 10º
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3. Bacterial counts on each step of the salad preparation

Results
The results show that when a chlorine solution was used to rinse the ingredients, the bacterial numbers exceed the safety standards after some time. Therefore, in the case of conventional disinfectants, there is a need for improved sanitary measures, such
as managing procurement, reducing preparation time, keeping a consistent refrigerator temperature, and using cleaner utensils,
so that secondary contamination can be prevented and rinsing and sanitation can be done in a more efficient manner.
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Results
Electrolyzed water has been proved to be an effective, sanitary measure to control problems, emerged in the case of the chlorine
solution, and satisfies the safety standard throughout all stages, despite the fact that an average kitchen temperature was 2º
higher, the initial bacterial numbers on the main ingredient exceeded the safety standards.
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Approved by
the food safety authorities
NaOClean has been approved by the Korean Food Sanitation Act
The KFDA approved NaOClean’s disinfecting water to sterilize
kitchen utensils and other tools conveniently. Many schools
and food processing facilities have recognized and adopted
NaOClean as a safe product in line with the HACCP.

Registered food additive
NaOClean generates disinfecting water, which is approved
by the KFDA as a safe food additive. This sanitizer can be
used with fruits, vegetables, fish, utensils, and processed
foods without the worry of health risks.
(But It is not recommended to drink water)

What is a sanitizer for utensils?

What is a food additive?

Asubstancethatcanbeusedtosterilizeutensils,foodcontainers,orpackingmaterials, and this indirectly affects food.

A substance for cleaning and disinfecting food ingredients,
equipment, containers, and packing materials, and all of
them are used to produce, process, or preserve food by being added, mixed, or absorbed into the food.

Under Korean Food Sanitation Act, all substances for disinfecting vegetables, fruits, and utensils must obtain permission from the KFDA.
Using unapproved products will be punished according to
the Food Sanitation Act.
(Please note that food additives are often misperceived as
disinfectant)
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The result of sterilization by
NaOClean system
Results provided by Korea Testing and Research Institute for
Chemical Industry
Test 1 Values of the Escherichia coli Sanitation

number of bacteria initial stage : 7.5 x 105 CFU/ml

Test 3 Values of Staphylococcus Aureus Sanitation

number of bacteria initial stage : 3.6 x 105 CFU/ml

Test 5 Values of the Salmonella Typhi Sanitation

number of bacteria initial stage : 2.7 x 105 CFU/ml
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Test 2 Values of the E.coli0157 Bacteria Sanitation

number of bacteria initial stage : 4.1 x 105 CFU/ml

Test 4 Values of theVibrio Parahaemolyticus Sanitation

number of bacteria initial stage : 2.8 x 105 CFU/ml

Food poisoning virus

campylobacter

Vibrio
parahaemolyticus

Escherichia coli

salmonella

The 89% of food poisoning is
occured by Bacteria

Staphylococcus

Complete

Management of Hygiene
with

NaOClean’s
powerful Disinfecting water
No more fuss with
bacteria or hygiene problems!
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Understanding for the NaOClean

Do you still love chemicals?
Although we have more safe and eco-friendly alternatives

Environmental changes caused by industrialized economies
have triggered extreme weather, such as high temperature
with humidity and heat waves, resulting in the proliferation of
microorganisms, such as food poisoning bacteria. This creates
a higher risk of food poisoning which used to occur on rainy
summer days begins to arise regardless of the weather. Today,
the world has established a Hazard Analysis Critical Control
Point System (HACCP), an international guideline, to improve
the quality of life and to prevent different types of diseases by
offering a systematic and scientific management of sanitation
on the national level.
Nowadays, the intake of fresh, organic vegetables or fruits are
on the rise. Schools and other institutional food services use
disinfectants to manage sanitation only to find unexpected
consequences such as: antibiotic resistant pathogens, disinfectants’ strong odor and other negative side effects on the
human body (skin/respiratory system), residue, abuse, and
secondary contamination of disinfectants, soaring budget
caused by the growing use of disinfectants, growing labor and
workers who are reluctant to use harmful disinfectants. Hence
the need of effective, sanitary management.
NaOClean proposes a solution about these issues.
It produces powerful disinfection agents on site without any
risks to humans. In addition, our disinfecting water is classed
as non-toxic and biodegradable thus helping protect both
people and the environment. Also, It makes substantial cost
savings in many circumstances. It is often substantially cheaper than using traditional chlorine based chemicals.
In today’ s world, a scientific, productive and efficient management of sanitation can only be achieved through a modernized device. NaOClean generates chemical-free disinfecting
water right on the spot using a scientific, eco-friendly modern
technology. Since NaOClean only needs a small amount of salt
and tap water, it is free of chemical related problems. It can
sanitize food products, utensils and personal goods, while it is
in line with the HACCP sanitation code.
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Why we keep the Electrolyzed
Neutral Water system?
1. In case of using electrolytic bath with membrane to separate from acidic and alkaline
water, this process causes serious economic losses. The alkaline water should be kept
in different tank or be abandoned from the bath because the process does not use the
acidic and alkaline water simultaneously to produce acidic water. However, NaOClean
is highly effective because it does not need this process. Having no membrane in the
electrolytic bath, It makes the electrolyzed neutral water at once. This saves lots of high
quality disinfecting water.
2. The electrodes of NaOClean does not need to be washed because residues are hardly left behind. However, rarely some residues stick the electrodes depending on the
water condition. In such cases, however, NaOClean is relatively easy to clean.
3. For the device that generate the low level acid hypochlorite water, hydrochloric acid
acts as only disinfectant. Therefore, it is difficult to handle and purchase. NaOClean,
however, only uses salt that makes much easier to handle and purchase inexpensively.
(But you may also use a prepared solution (HCl) depending on the purpose)

4. In case of using high concentration sodium hypochlorite dilution device, it generates high level sodium hypochlorite and inevitably produces a large quantity of hydrochloric acid gas. Because it is not fully electrolyzed in the electrolytic bath, it does not
produce activated chlorine water. It is similar to the way of conventional disinfectants.
Moreover, it should have more complex structure to build. In the structure, electricity
is wasted and great heat is generated that causes a problem of breakdown of the components and corrosion. However, NaOClean generates a high activated disinfecting
water by electrolyzing the water in the bath. Also, it has simple structure, low electric
consumption and more durability.
For this reasons, NaOClean is a smart way to improve human health and environment.

NaOCl

Generating
NaOClean’s disinfecting water

What is pH?
In chemistry, pH is a measure of the activity of the (solvated) hydrogen ion.
Pure water has a pH very close to 7 at 25℃. Solutions with a pH less than 7 are said to be acidic and solutions with a pH greater
than 7 are basic or alkaline. The pH scale is traceable to a set of standard solutions whose pH is established by international
agreement.
pH measurements are important in medicine, biology, chemistry, agriculture, forestry, food science, environmental science,
oceanography, civil engineering and especially food industries.
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Applications
Washing of vegetable, fruits and ingredients
NaOClean is a highly effective disinfecting water. You can sterilize many kind of bacteria on the surface of fruit, cucumber,
lettuce, sesame leaf, ingredients, processed food and etc with
a single cycle.

Agriculture & Daily Farm

Meat & Fishing Industry

NaOClean is highly effective when it is applied to agriculture.
It creates clean circumstances for animals by deodorizing and
sterilizing farms and stalls.

The bacterial contamination of meat is an ever present problem. NaOClean is a suited solution to clean the preparation
areas, such as packing cases and food handling environment.
Furthermore NaOClean guarantees the freshness of food by
reducing food preperation time.
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Odor treatment
NaOClean has strong effects on eliminating bad odor and bacteria for food waste.

Hospitals and Public Facilities
Hospitals and public spaces must maintain the highest level of
cleanliness. Bathrooms, washbowls, and many indoor spaces
can be sanitized and become smell-free. It maintains clean and
sanitary environment in and outdoors. NaOClean will solve the
major health problem in facilities.

Dishware
NaOClean is safe to use; harmless
to the body and food. Also it has
been shown to be highly effective
in disinfecting bacteria such as
E.coli, s.aureus, v.parahaemolyticus
and s.ty phi which are commonly
found in dishware.

Management of pets
NaOClean will help to clean pet’ s fur and remove the bad
smell.
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Lingering odor after perm
Lingering odor is a problem for manufacturers and customers
of permanent waves, whether the perm is administered in a
salon or at home. The complex chemical properties of perms
not only produce lasting curl, but also a lasting, recognizable
smell that may remain for days or weeks. Getting rid of a permanent wave smell has been a problem and NaOClean has a
powerful deodorizing effects. It helps remove a bad smell like
perm by washing your hair.

Laundry

Closet odor

NaOClean can also make you feel refreshed by spraying on your clothes.
Especially it is effective to maintain
the clean circumstances for young
kids who are easily infected by bacteria. It can easily remove bad odor
on your cloths. Note that using NaOClean on dyed clothes is not recommended.

NaOClean is highly effective to
remove the bad smells in your
closets.
It can also maintain the highest
level of cleanliness by killing the
bacteria that causes the odor.

Toys
Hand sanitizing
Hand often act as vectors that carry diseases-causing pathogens from person
to person. NaOClean helps to prevent diseases caused by not washing hands.
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NaOClean disinfects toys for kids. It is sanitary to spray or soak
into the NaOClean water.
This can help prevent kids with an weak immune systems from
various diseases. More importantly, it is safe for kids and easy
for mothers to use.

Hemostasis effect
NaOClean is effective in hemostasis of the wound or after exodontias.

Foot care
NaOClean reduces underarm and foot odor. Also, you can prevent athlete’ s foot by soaking your feet into the NaOClean water for several days.
Stomatitis and mouth ulcer
NaOClean helps treat bad
breath, stomatitis and mouth
ulcer by gargling occasionally.

All sorts of dermatitis
NaOClean also disinfects your skin by misting
or spraying. If your skin suffered from allergy,
atopy, or acne, NaOClean will help you to be
treated.

Shoes care
Dirty shoes are one of the main causes for foot odor and athlete’ s foot. In addition to, it may have bad smells and even be
decayed after raining. NaOClean will help you to prevent such
that problems. It effectively removes bad smells in sneakers,
boots, military boots and all sorts of shoes.
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Q&A
What about the pH level of NaOClean?
The pH level of NaOClean is between 7.0 and 7.1, which is
just in the neutral range.

Is NaOClean water harmful?
No, It does not include any toxic ingredients because It is
made of only tap water, very small amount of salts and electricity.

Why we use the natural salt?
Because it is inexpensive and easy handling, you can buy
anywhere. Everybody knows very well about the salt which
is natural material. (But you may also use a prepared solution
(HCl) depending on the purpose.)

Is NaOClean corrosive?
Yes, It is corrosive but most devices also have problems of
the corrosion. However, NaOClean fairly protective against
corrosion compared to others. Because NaOClean maintains
neutral pH level and electrolyzed water, which is safe and
eco-friendly.

Does NaOClean offers warranty?
Yes, all electro mechanical parts are covered by a 12 month
warranty.

Does the NaOClean demand a high degree of maintenance?
No, It does not need any high degree of maintenance. But for
P450 and WA50, it requires an additional cup that measures
the exact amount of salt.

Is NaOClean a eco-friendly product?
Yes. NaOClean is a eco-friendly solution without producing
any toxic or harmful materials.
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Why we keep the electrolyzed neutral water system?
It makes very convenient to use, because it does not make
acid and alkali solution at the same time. In case of this separate system, you must store or drain over the alkali (or acid)
solution when you want to use just acid (or alkali) solution.
But NaOClean system makes the electrolyzed neutral water
at once. So it can use all without any storing or draining over
when using. Thus this system saves lots of water. (vide page
41)

Are there any special requirements on the quality of tap
water?
Not normally. The local drinking water is usually acceptable.
But rarely, softener is needed the softener depending on the
location. If you are using well water or are in an area with
a particularly high mineral or sediment content, it may be
necessary to use an additional high capacity filter and or additional softening system.

Can help to install and how to use the generator?
Yes. A staff from NaOClean or a local dealer will install and
assist to set up the machine. Also, they will provide full training on operation.

Q

A

Can I use any kind of salt?
Chemically pure salt (Salinity more than 85%) is acceptable.
Typical consumption is around 0.5 to 0.6 grams per litre of
NaOClean.`

Is the NaOClean need any dilute with water?
This vary depending on the application and biological
load. NaOClean system has two settings of the control, one
is 100ppm for a washing your face, hand, mouth, foot and
foods. Second one is 200ppm for a cleaning utensils, kitchens floor and fish and meat processing equipments cleaning, deoderazing and sterilizing.

How do I control the NaOCl concentration?
It can change the concentration with selector lever or increase that with add salt.

If you want more information, Please contact us.
email : dndele@dndele.com
Tel : +82-31-424-0100

Is the system expensive?
NaOClean’ s initial cost is a little high. But compared with
other products, then NaOClean is cost-effective in overall cost because it reduces working hours, saves water and
eliminates chemicals.

The cost of each element

(Based on Feb. 2011)

Country

Energy cost per
kwh. typical

Salt cost
per g. typical

Cost per 1000
litres NaOClean

Korea
U.S.A
Japan
Poland
Europe
U.K
France
Italy
Germany

12.00 cents
10.20 cents
12.20 cents
9.98 cents
15.53 cents
15.00 cents
9.19 cents
20.50 cents
16.68 cents

25 cents
20 cents
28 cents
33 cents
41 cents
35 cents
43 cents
20 cents
28 cents

8.18 U.S.D
4.0 U.S.D
5.5 U.S.D
5.63 U.S.D
8.08 U.S.D
7.55 U.S.D
6.03 U.S.D
8.41 U.S.D
7.62 U.S.D
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Our Certifications
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Company Profile
D&D Electronic Co., Ltd, which is the world’s leading manufacturer, was established in 1994, since they researched water in
1983. D&D Electronics transferred technological skills about
Electrolyzed water to Japan when they were suffered from
E.coli O-157 in 1994, and now D&D Electronics is producing
the Disinfectant Generators (Sterilization Machines) for Human Health and Wellbeing.

History of our company
1980~
1994.06
1998.10
1999.03
2000.04
2002.07
2005.01
2005.02
2005.08
2005.11
2006.01
2006.02
2006.03

2006.05
2006.07
2006.08
2008.08
2009.04
2011.04
2012.06
2013.04
2014.04
2014.10
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Beginning of research into Electrolyzed Neutral water
Founded as D&D Electronics
Selected as one of the leading venture by the Small Business
Administration
Selected as one of the promising venture by
Gyeonggi-do
Obtained ISO 9001
Selected as 100 great product Electro-analyzed
sanitizing solution
Designated as“Industry family company”
Approved as a good products NaOClean by
Public Procurement Service
Recognized as a great performance machine by the Small
Business Administration
Developed new technologies by the Minister of
Industry Ministry recognition
Approved as NEP good products by Industry Ministry
Recognized as a sterilized disinfectant machine by Korea
Food Research Institute
Recognized as a food additives“Electro-analyzed sanitizing
solution, NaOClean
by Korea Food Research Institute
Recognized as the“Patent of Korea”in
41th invention day
Launched NaOClean plus the first domestic invention
Launched NaOClean-S the first domestic invention
Received Inno-Biz certification by the SMB Administration
Certificated INNOBIZ by SMB Administration
Recognized as a developing innovative technology by the
Ministry of Education, Science and Technology
Selected as one of the promising export venture
by the Small Business Administration
Certificated CE
Certificated ISO 9001
Certificated of Designation for an Excellent Company by
Korea Public Procurement Service

Having researched for 30 years in water, D&D Electronics made
the first Disinfectant Generator in 1983, which produces disinfecting water to sterilize inside a humidifier using only a salt,
water and electricity. After that, D&D Electronics developed
this system for purpose of sterilizing bacteria, and has made
many kinds of generators for customer’s needs.
In 1983, we developed sterilizing humidifier by electrolysis.
In 1995, sterilizing vegetable washer by electrolysis.
In 1999, we developed the disinfecting water producer.
In 2008, we made the first high pressure sterilizing washer.

As a result, many schools in Korea are using our system and we
rank No.1 in terms of market share in the disinfecting generator. In addition, for home use, NaOClean (DES-P450), is becoming standard equipment in most Korea’ s apartments. Korea
Food and Drug Administration approved our generator for
safety and effectiveness.
D&D electronics is trying to protect the environment from pollution and help prevent a wide range of illness such as food
poisoning and infections. We are trying to be reliable and
trustworthy to help improve your health and to become beloved company. Meet the company that improves the quality
of your life.

Research
center

No danger of explotion
and No air pollution
E-range

Electro-analyzed
sterilizing solution
NaOClean

“NaOclean provides cost effective, safe, eco-friendly solutions”

D&D ELECTRONICS CO., LTD 207 MegaValley #268 Hagui Ro, Dongan Gu, Anyang City, Gyeonggi Province. South Korea.
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Tel +82-31-424-0100 l +82-31-424-4031
Fax +82-31-424-4036
http://www.dndele.com l http://www.naoclean.com

E-mail dndele@dndele.com

