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1. What is electropositive charged filter? wme«znionmen

@® What is electropositive charged filter?

= Micro filter with 0.5 — 0.9 ym mean pore size

» Electropositive charged on the surface of media and inside its pore

» Removing the organic and inorganic materials such as Virus, bacteria and Colloids

@ Features of electropositive charged filter

m—ligh filtration efficiency and low pressure drop at high flow rate

Removes virus and bacteria (Over 5 log Norovirus removal efficiency)
How use natural pressure, not motor pressure

Provides the platform for new device that are smaller, less expensive and
deliver high efficiency

Can be used in all household water applications

Various pore size grade filter media can be supplied

Manufacturing of the filter assembly can be done by various types such as

Qounding and pleated types
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Allows use of nonwoven media that provides the filtration quality of membranes

/

Media

Your Partner for Clean & Green Life



2. Virus? Bacteria?
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! Bacteria has the cell wall and proliferates by itself.

f- Virus is an infectious pathogen smaller than bacteria. (size 10 — hundreds nm)
= Virus is composed of the genetic material called RNA and the protein surrounding the RNA.
= Virus cannot exist without the host and it exists with cell membrane without cell wall.

» The lipid layer is come from the cell membrane of host cell.
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Category Bacteria Virus
Several micrometer(um) Hundreds nanometer(nm)
Size Checking by general optical Checking by general electron
microscope microscope
Self- . Impossible
Possible

proliferation

Possible with host

Amount of

pathogenesis

Hundreds ~ millions

Possible with small amount (10 - 100)

Cure Antibiotics No therapy & no vaccine
Secondary
. . X O (Almost of all)
infection
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3. Importance of Microorganism in water:maéewiomen

is the reason of waterborne diseases.

checks it regularly.

/-In the late 1980s, it was come out as true that the pathogenic microorganisms such as Virus, Cryptosporidium, Gia@

= So most countries manage these microorganism as the standard of water purification.

= In Korea, it must remove Virus 99.99%, Giardia 99.9% and Cryptosporidium 99%. Korea makes the Water Act and

\-But, these Protozoa & Virus have a tolerance of disinfection so it is not removed by the chlorine disinfection. /

Enterovirus

Norovirus

Giardia lamblia

Cryptosporidium pavum
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4. Mechanism of electropositive charge #men«zmiconmen

@® Mechanism of electropositive charge

~

/- Almost all pollutants including microorganisms has electronegative (-)charge in the water.
= Electropositive (+)charged media collects the (-)charge pollutants by electrostatic force on the surface of media and

inside pore.

\- Coating the filter media fibers with cationic polymer binder resin V.

Conventional Filter I Positively Charged Filter I

2
Flow I‘ 3] g
e Pore
o Size . . .
o = Using electropositive technology not mechanical
O 0O filtration
é"ﬁ‘lg—b )

= Low pressure loss and high removal efficiency

CRORORE] T oo

() Chaged 22 g (-) Charged 2% ol@
) ol®
o ® @
0]
High Pressure Drop, Low Filtration Area Low Pressure Drop, High Filtration Area
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5. Measurement of electropositive charger:ziome

@ Zeta potential?

= Zeta potential shows the value(mV) of electropositive charge on the media.

= Comparing with the Zeta potential, it evaluates the virus removal efficiency.

Amount of Zeta Noro
electropositive Al (mV " ion(%
e e potential(mV) etention(%)

0 -7.91 90.000
30 2.75 99.000
60 9.64 99.997
290 11.93 99.999
120 15.6 99.999
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Measuring the Zeta potential with adding
the electropositive additives

Zeta Potential(m)
(¥
o

-5.00

-10.00 Amount of electropositive additives (wt%)
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6. Effects of electropositive charge Haman & Ensronmen

) <>
Pore size
| ' | ' | ' I i | ' | ' | ' |
10F m [ ] — ® _
= 80 A
S -
> Improve ent of reoval 1ci1ency
$ eor Jn -
O ]
iy
- 40 + ® _
o —{4— Non-modified Filter Media 1
*c's' Zeta Potential (-50.42 mV)
=5 20F —te— Membrane(PVDF 0.45 um) |
E ° /A Zeta Potential (-16.01 mV) |
A —#— Modified Filter Media
0k A Zeta Potential (+35.25 mV) | |
| L | L | L 1 1 | L | L | L |

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Particle Size (um)

Cateqor Contents Zeta Potential Filtration
gory (mV) efficiency (%)™
Membrane Polyvinylidene fluoride (0.45mm) -16.01 104
REMARKS o .
MO-IOEIIEE) (s Glass fiber, Cellulose -50.42 30
media
Modified filter media Glass fiber, Cellulose, Charge modifier +35.25 98.0
[Analyzing institution : Korean Institute of Industrial Technology] (1) at 0.11 ym (PSL particles)
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7. BaCteria removal EffiCiency Human & Environment
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v 5
EihiEs i Bl <7 y
1.987: 3 & & - MUER0I=2U0H 23k 9= Yrh-120803 A
S :’Eji;;’;::; BX8 135 =0T / (® 1) &
98- 202 8 13 L i 204 8 22
T Results
2.4 ~ B!
3. WE/BENEN - ULETEE WO Ef'ﬂ t t
S € n v el ey Test category Unit Prepared water uent water
SN B ® A:SS-(HRa2T, B2 %) | @S (HF 52 % RH. HI 56 % AK) (L) (removal
TR efficiency)
2= . Not detected
e AN N | E.Coli CFU/mL 100 (100%)
a3a CFU/mL 2800 Ee 100 - Staphylococcus Not detected
CFU/mL 100 ;
P cFU/mL 4100 wxe 100 - aureus (100 /0)
wazsusd | crum 10 e = Pseudomonas CEU/ML 100 Not detected
* NEIX (DAER) - IRT 2FUH ZEA(10°CFUImL) 100L B B RRd =Y aeruginosa (100%)
B O 3K AT JAM AR (TIN) ¥ ADWSE AN JZX 4 FR0 GM BEE ==
ST~ WeUC.
2.0 43K= RODEIH BS 02U RS, MF, F1 WY LE&R =22 NRE b SN, HOEM

20 mYsNT FAlUc.

= Before test, it passes the inflow water over 20L to wash filter.

THn = say T = After passing the prepared water(10® CFU/mL) 100L, and analyze it.
» Korean Standard : Not Detected(100%)

St @IHIPAZ

FPCO3-2B(13) Korea Environment & Water Works Institute A&{210»297)
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8. Virus removal efficiency

@ Norovirus (Virus causes the acute gastroenteritis)

After flowing a proper amount of water in the filter at the rate of

2.0L/min with 400ml of virus stock, take 100ml of the sample

and then 100ml of virus stock out of the sample. Perform

analysis of the virus amount in the sample quantified by real-

time PCR.

Stock concentration 1 x10° PFU/m
Spiking copy number 1.21 x 10! copy/m¢
Accumulated flow Quantity Reduction

L) (copy/mt) pereice R
500 2.13 x 108 99.9998 5.75
1,000 6.27 x 10* 99,9999 6.29
2,000 4.52 x 10° 99.9996 5.43
3.000 2.96 x 10° 99.9998 5.61
4,000 1.11 x.0° 99.9999 6.04
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Recipieat : Eavioneer
Title : Nano positive filter
Test Conditions

Flow rate of wsater : 2.0 L/mia
Stock cosceatration © 1.8 x 10° FPU/a

Flow rate of atock whas it'z

piked © 0.2 L/mia

Water amouat(volume) of =ock whea it'z apiked - 0.8 L
0.1 L 2smple after the filteratioa of 0.4 L water Was takee whea it'z spized

Stock concentration 1x10° PPU/
Spiking copy number _ 1.21 x 10" copy/at
Accumulsted flow Quaaity Reductice

@ (copy/al) parcentage P
s00 218 x 108 99.9998 5.75
1,000 627 = 10¢ 99.9999 6.29
2,000 4562 = 10° 99.9996 5.43
3,000 2.96 x 10° 99.9998 5.61
4,000 111 x 1 99.9999 6.04

NOROGENE CORP.

TETIY
President Soon-YoungZ?ékx
S el

Drufter{positioa) Ha-Fyuax Jouay [-

ition) Laa-Frusy Faap (receersbec)

Appreger(pesitisa) Soca-Youak Faik (presideat)

1806-12 (2018.05.28)

Tol (02) 2253 - 7846

e a—————

E-mail. acco

opea

Addrasz. 92042, IF, Acoex, Sezsl

StMary = Bospitel, Cesbelic Usiversity of Hores, Beapo-dcak

Seocho—yu, Secud. Hores

[Analyzing institution: NOROGEN, 2013]
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8. Virus removal efficiency

@® MS2 bacteriophage (Virus surrogate, NSF method)

No. 2014-0075-1
MS-2 bacteri Raoultella Terri,
ENVIONEER Accumulated acleriopgage (0] ella errigena
amount Quantity (PFU/ml) Quantity (CFU/ml)
B e of water Logio Logio
recipient . wnvioneer 3
;”I‘ (l”\h'l: e (gallons) Influent Effluent RedC%. Influent Effluent Reduetion
-2 b ATCC 152971 360 | 4.7<10% | <05 467 | 7.2x10%8 | <05 5.86
4 o R ) 1440 8.2%10% | 8.ox1000] 401 |4sx105| <05 566
MS-2 bacteriophage Ruoultells Terrigena
eaAsunt Quantity. (PFU/mD L Quantity (CFU/mD) Lo 2520 7.2%X10%4 | 3.9%X10%1 8.27 348<10"5 <0.5 5.49
of water {l OR10
Tt | e [\emogf| G| Epe | e 3600 9.2x10" | 7.3x10°1 | 810 |6.4%10°% | <05 5.81
360 1971074 0.5 4.67 7.2x1008 <0.5 ). 5
1440 8.2%10% | 80%100( $.01 A5 10°5 <0.5
2520 7.2x107°4 F 3.9=<100 8.27 3.4%10°5 ).5 .49
3600 9.2x10°4] 7.3x)0"1 310 6.4210°5
e TR - 99.9% MS2 virus removal efficiency
App:'(:t) — B
l mT:L 2) 2258 7345 | Homepage. Oue“»

[Analyzing institution: NOROGEN, 2014]
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9. Excellence compared with others
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Category

A company

ENVIONEER

Electropositive Charge

Adsorption of Alumina Fiber on fiber

Coating of binder resin a kind of

Modifier Polyamine of fiber
Zeta Potential(mV) 1.7 8.4
Certified NSF42 (o)
Water passing at gravity A
pressure
Virus removal(%)

SEM Image

99.9 (3 log)

||JU||,H|||.
10-0um
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9. Excellence compared with others

6 Norovirus removal

After flowing a proper amount of water in the filter at the rate of

2.0L/min with 400ml of virus stock, take 100ml of the sample

EN@EER

Human & Environment

ENVIONEER filter

Stock concentration

1 x 103PFU/me
1.21 x 10"copies/m@

Cumulative flow (L)

Copies after stock filtration

Removal efficiency (%)

500 2.13x10° 99.99982
and then 100ml of virus stock out of the sample. Perform
1000 6.27 x 104 99.99994
analysis of the virus amount in the sample quantified by real-
2000 452 x10° 99.99962
time PCR.
3000 2.96 x 10° 99.99975
1001 4000 1.11x 105 99.99990
99.995
99.99 -
99.985 Other company’s . 1 x 103PFU/m@
99.98 1 filter SHEEE SRR 1.68 x 10"copies/me
99,975 | ® ENVIONEER , , . B
: Cumulative flow (L) Copies after stock filtration Removal efficiency (%)
99.97 - B OTHER company
99.965 T 500 5.45 x 105 99.96755
99.96 -
99.955 1000 1.06 x 10* 99.99369
99.95
500 1000 2000 3000 4000 (Cumulative flow) 2000 2.87x10° 99.98291
Efficiency comparison graph of Electropositive 3000 2.27x105 99.98648
Charge Filter & other company’s filter
[Analyzing institution: NOROGEN, 2013] 4000 221x10° 99.98684
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9. Excellence Compared With Others Human & Environment

1. Test method: Measuring the amount of instant water passing at the regular tap water pressure
2. Test condition : (@ tap water pressure : 1bar
3. Test procedure: @ inspecting the pressure change at 1bar

@ starting the test when there is no pressure change

® analyzing the flow meter during 1 minute and check the instant flow meter (electronic meter)
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{ 1. Product safety ]

1. Product safety
2. ROHS test

3. NSF certification
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1. Product safety
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Category Test Target Institution
Heavy metal Not detected for all items Korea Conformity Laboratories
Drinléizg”\gater Suitable for 57 all items Yongin City Waterworks institute
Material Safety ROHS Not detected for heavy metal and Flammable SGS Korea

materials

Material safety

Safety for all materials
(Korean Food Standards Codex)

Korea Testing and Research
Institute

Purification
performance

Bacteria removal

Not detected for E.Coli, Staphylococcus aureus and
Pseudomonas aeruginosa

Korea Environment & Water
Works Institute

Virus removal

99.9% removal

NOROGEN/EcoV
(Approved by the Ministry of
Environment)

General water
filtration
performance

Suitable for all test items
(chlorine, turbidity, chloroform, and the color)

Korea Environment & \Water
Works Institute

Special water
filtration
perfoemance

Suitable for all test items

Korea Environment & Water
Works Institute

page_16
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2. ROHS test

SGS

Test Report No. ressinircrsamsans1sases

page 17

Issusd Diate: 3014, 03.03  Page2cf3
sample No. . AYAMLS-ID450E
Produscd Hams : Hano Posite Flker Meda
tham HoFart Moo Y
Matsrial . Fuolyefhyiene terephthalabe
Tect Asculic
Tect leen Tect Mathod uUni Specifoation | MOL | Tect Aecus
Cadmbami{Cd) mgikg 2 Mot detected
FF— ] — 2| maot dmsectea
MencuryHgl mgikg i oz Mot detected
Heyavaient Chromium (Cre+) mgikg o4 Not detected
KFDA, Food Code
LeadiFt) ~ctandanos ara maL ""“"F““'" 005 | mect desecteg
S Fication for
Comsumpbion of KlinOa Utensiis, Contminers [ mgn | MEMEEEE | ns | o dasacte
and Fackaging Tor
Ewaporaton Residus (as water) Food Produces” mgiL "‘“"':f"“" 3 10
Gemanium (Ge) mgiL | MEETEEEEN | nay | sack cesecte
Kot more San
Antimany (35) mgiL i 002 | Mot desected
R — mgrL | MEEMEEEEN | g2 | jace desecte
Isophithalic acid [as water) mgr | MetmEr=Ean | g2 | s cesecte
[1 JMIDL = Mastod Detection Lime
[2) Nat detected © <DL
PU—— s S —— P—
— e = — -
. - R e —
a e ML vy e

Human & Environment

EN@EER

Test category Unit Standard | Results
Lead(elution) Under 1 0.0
PREESIUIT Under 10 0
permanganate(elution)
Residue on mg/L | Under 30 10
evaporation(elution)
Terephthalic acid(elution) Under 7.5 0.0
Isophthalic(elution) Under 5 0.0
lead(material) 0
cadmium(material) Under 100 0
mercury(material) (to sum up) 0
mg/kg
Hexavalent Chromium(material) 0
Germanium(material) Under 0.1 0
Antimony(material) Under 0.04 0

- Suitable (Standard of Korean Food Standards Codex)
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3. NSF certification

NSF International

789 N. Dixboro Road, Ann Arbor, MI 48105 USA
RECOGNIZES

Envioneer Co., Ltd.
Republic of Korea

AS COMPLYING WITH NSF/ANSI 42 AND ALL APPLICABLE REQUIREMENTS.

Filter cartridge has been Tested and
Certified by NSF International against
NSF/ANSI 42 for material
requirements only.

PRODUCTS APPEARING IN THE NSF OFFICIAL LISTING ARE

AUTHORIZED TO BEAR THE NSF MARK.

D |5

LY Lrerva P -
PR CFTTATI —
3]
Cenification Program Cerification Program
Accredited by dhe Accredited by the
American Maticnal Siasdands Council
Standards [nstimine of Canada

ks certificate is the property of MSF [ntemational and must be returned upam request, For fihe most curcent and complete information, please aceess MSFS websile (www.nsCorg).

COMPONENT Y
L/‘i{ i =
September 29, 2014 Clifton J. Mclellan
Certificate# 00149398 - 01 Wice President, Water Systems

page_18

EN@EER

Human & Environment

Green Life



EN@EER

Human & Environment

[ l1l. Electropositive charge filter application ]

1. Excellence in technology
2. Products of electropositive charged filter

3. Liquid media grade
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1. Excellence in technology

e Comparison of filtration features of RO/UF vs ENPURE-plus

Category R/O Membrane Filter UF Filter ENPURE-Plus®
Virus removal OK CAN'T OK
Mineral No mineral OK OK
Pore size 0.01~0.1nm About 1~400nm About 850nm
Pump Necessity Needlessness Needlessness
Purification 0.25¢/min 2.2¢/min 2.4¢/min
amount (Using pump by 4kg/cm) (Using pump by 2kg/cm) (Using pump by 2kg/cm)
Water tank Necessity Needlessness Needlessness
Wastewater O X X
Maintenance Non-economic electricity and water rate Economic Economic
cost (100~150 $/year)
Water . , :
Nothing to do Using below 2kg/cm’ Using between 0.5 to 7kg/cm’
pressure
Chemical Possibility dissolution Possibility dissolution No possibility of dissolution
compounds (using adhesive) (using adhesive) (ultrasonic welding)
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2. Products of electropositive charged filter  #uman s snironmen

CUCKOO

P32 L BAES HEf Sl
UBE RO L 108 HB8101

LEeXIES REl] BEE Hrds
G, M
& ,A.“‘ 99.9% &

o e}
2 :’
4

Kenaq)o(eﬂ
INTERNATIONAL

L Gl

LI ZX[E|E EEQ| Hadds Hin
@324 QM2 Moy
99+ 0% O.Jfa-} S

q
S S ONINE

ro(ume g | 1 S

~

— o a8 _0_ @ _ NlEzmEs
- 9~ B - Hep=
I s342 wisia YHwREga

bl B0l §2 0| BlloRMR oM HoRiA
K2 Y Y 0124 Wefof S
DOTHMRGED 20 B Yotnich
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3. Liquid media grade

e Main Application

R

K3
o

>

D

etc

>

D

*

>

D

.

D

*

® Specifications

- Electric Power Industry: Make-up water, Waste washing water, Pre-treatment filter

- Medicine Industry: Treatment filter for parenteral, eye and mouth washes

Chemical and Petrochemical Industry: Treatment process for polymer, glycol, photo-resist, etc

- Bio-industry: Treatment of serum, serum remnant, cells, microorganism culture medium

EN@EER

Human & Environment

» Electronic Industry: Photo-Resist, Acid, Alkali, Solvent, Pre- and Post-treatment filter membrane for water distillation

» Food and Beverage Industry: Manufacturing process of purified water, mineral water, wine, beer, beverages, fruit juice,

Model Weight Mean Pore Small Pore Thickness  |Tensile Strength
(g/m?) Diameter (um) | Diameter (un) (mm) (kN/m)
MWS010 190 0.5 0.2 1.2 0.3
White media MWS020 95 0.8 0.6 0.6 0.2
MWS050 75 1.1 0.8 0.5 0.1
Carbon media MWC250 250 0.7 0.2 0.7 1.6
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Thank you!

E ER
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