VONTRON

VONTRON Technology
CO.,LTD.

AR IR 10 B PR 2 A

\ —3- zzl.\
N
20 1 M T 3R
Pure Water Originates from VONTRON

Feb 13, 2073 CRRC G3 thEh %




V"\
“'NTRON

=
M

——
=



CR400AF-2005

Ak > i i i I i B

ALITIAON ¥31139 HONOHL AT4OM FHL SNILOINNOD

Eh %

A | FheeilR | #ifdH

New technology | New energy | New materials

2277.6x

billion
2020 E X
Revenue in 2019

Top500

AR A E=E
in Global 500

20 +

ExRELVERFT
national enterprise
technology centers

Over90
HHF AT

overseas
subsidiaries

9+
= W iRkir

new industry
sectors

11 +

MR H
overseas R & D
centers

180,000

RT
employees

11 «

EREH LN
national R & D
institutions



VUNTRON

FFF{|] asoutus

FREREZRER
State owned enterprise controlled by CRRC

0O sEErHSERERAERSHARE TR
National and local joint engineering center for separation
membrane materials and application technology

o SIRHBE D EISHILER, 60005 Z PR
World famous membrane manufacturer for 60 million
customers

O =wEmsacw, wE130 M ERMILK
Annual sales volume of RMB 810 million, and sold to 130 +
countries and regions

O E&E1300+@, BRERC.S" FFK, 45005FKIEA =4
A production base of 300+ mu, a construction area of
68,000+ m? and a membrane production capacity of 45
million m2
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EMERFERAGS—
Membrane sales sm;;g

illi 2
exceeded 10 million m Won the First prize of

TAVBEIENSF/ASNIGTIA science and

iE technology progress
EESSRSEED Industrial membrane award of Guizhou e
TPEREAHTR passed NSF/ASNI61 Province
Low pressure certification AEERESATRE
composite reverse DEERIR RN RAER Undertook national -
osmosis S iios et SBA TR AT key R & D projects b

membrane was
awarded national
key new product

National local joint

antioxidant RO . .
engineering research

membrane was

PRI ESERERE 712

Membrane sales

WNEESHEESE

RBBERASRE launched center for separation ETHESTHINE. =
A ::omplete set of FIEEZ863 HRFAROEEIEE {;’;;;gimﬁ@ menlrybrta_ne rtnatherlalls and z‘ﬁﬁg:‘*d RMB 700 ROZD%E}UEEI
tgan - ' i NSF/ANSI58IMGE TS T N application technology Acid and alkali
b . technology and naertoo membrane passed Low pollution papdiigE| AAERRE TS Membrane _ pressure RO and
membrane project the National reverse osmosis . production capacity coiled UF membran

equipment was NSF/ANSI58

introduced from 863 Program certification
A , . J

Led the
National 863

Undertook the national

science and technology C?ChEd 30 million )
&upport program projec'y 0

team was established membrane awarded

were launched

2000 e 2003
? 1

DERSIERA CEEER AN 81 2R BB FIBERS631HITE PURORFIISH ERERR 7dm o= HelixfilZz5UE % HEHTAPURIMEZ M e
BIRATMAZ Huiton membrane TAERERR Undertook the ROFE 5. ) HITE (25) ;ﬁ;ﬁl—ﬁ%g }E&HZP@J( S B8, MASERFIRISI SR
Huiton Yuanquan officially launched Energy-saving 1812 National 863 Program PURO series anti- Undertook the d K 440_“ Eﬁlﬂﬂ% TAPURIM series municipal
Envirotech Co. Ltd reverse osmosis pollution RO national science Undertoo Helixfil series nanofiltration membrane
"< ,d . membrane was rated membrane was put and technology national key launched HP and MASE series material

was establishe as national key produ on the market support R&D h]',_gh_ water o separation membrane

RIGFERFERR program project j iendlfjlset?i?; 440 were launched

Won China excellen 2) membrane

Patent Award

5 B B &=
BN Development history
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NSF/ANSI 58, NSF/ANSI 6 1i\iE
NSF/ANSI 58 and NSF/ANSI 61 Certification

RESEFR

Quality management system

IMRERFR

Environmental management system
ERZSERER

Occupational health and safety management system
BXEBBEMSIESITE

EU hazardous ingredients directive standard
EEWQA (U.S.)

FRESK B

China's water related health approval
SEEFDA (U.S.)

N iE 5 @ B & &
s Certification and Quality Assurance
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2012 o1 i
EZKIETTR
PR E BREFIRFER L2010
A_ﬁﬁig%/\ﬂ Industrialization Provincial Patent 5 ég&?ﬁ%mg .
= 1ENY i - Excellence Award rovincial Water Saving
. : project of National :
High-tech Enterprises &Qﬁ% Torch Program &LDA &ﬁ% Enterprise
2010\ 2013 2017
FEEFIMLBR BRI BRRFERAILTR
China Patent Innovat!ve Provincial Science
Enterprise and Technology
Progress Award

Excellence Award

® B % B

BN Company Honors
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EdzE
Household
membrane

/ >50,000,0003%

30%

TAkpE
Industrial
membrane

/ >2,000,0003%

15%

m B 9 ®H
BN Market Distribution
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Service Network

Canads
o
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o

EREARFES
National R & D platform

ExittSERE TEARPL (DEEERRAAERA)
National Engineering Research Center (separation

RIS

Design of membrane

membrane materials and application technology) materials and components

RS
Deep integration of production,
study and research

SRR SRR BEE&HF&T Independent equipment design

Joint R & D base of advanced membrane materials 'mmmi_ - — -

IKSM IR A Bt R RIARA B

R & D base of water treatment membrane Application technology of e I L
system design W I)ﬂ' = LA

LHIFIENSEIEE  Total analysis laboratory

H %2 = 7
BN R & D Strength
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O =xwemE 8’
8 major R & D projects

ExRERFAITK (21 2016-2020)
National key R & D plans (2, 2016-2020)

EZxREIE R (31T 2014-2017)

National science and technology support
plans (3, 2014-2017)

Ez863InH (3Im 2004-2014)
National 863 Projects (3, 2004-2014)

0 nzEzwE 7R

Formulation of 7 national standards

O miEn1301®
130 authorized patents
REBERAAY:, SCRIFREL6 1
44 invention patents and 61 utility models
HIE25%, H423%, #*F44%, RIFE8%
Membrane making 25%, module 23%,
equipment 44%, and application 8%

B B B
I Technological Achievements
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Fr5450078 m2fE & 7= B
Membrane annual production capacity of 45 million m?

£EH—HFUFIE

Automatic integrated flat membrane

EXB_RTARRKEF

The 2nd dry membrane production line in the world

B R # 8
s Membrane Manufacturing

VCNTRON
FUE

BiishERZAR
Morphology of
desalting layer

FaiEEE

Precisely control

L'%:)W KEE
High Water flux

IR RS
Thickness of
desalting layer
;2]

Precisely control

100 nm 200 nm 300 nm

]

K [
Short Tolerance
Long

ZIRATEAFHERAR

Control technology

of polyamine mixed
crosslinking

FERIEIR

o BIR
Conventiona  Special
[ separation
nanofiltratio ~ membrane

n membrane
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MBEERA
Patented arc cloth
hydrothermal rotary
melting technology

Simulation of LD low
pressure difference
with concentrated

water grid

Iterative development
of component
technology

—~——

ZBMLIETHETEAR
Full automatic rolling technology of ___46 mil

14000 GPD
12000 GPD
400 ft? 10500 GPD
380 ft? ~9000 GPD
365 ft? ~7000 GPD

membrane element

il

f Or Thicker Or Larger Or Higher
2020 . .

2ooo| Spacer Area Water Flux
@ ®
8040 module
UESASERZAR, MEERUEEREE. BRSEER T U FUEHFS0%
* The above three directions are independent systems, and the grid JEZ&= THE53% 50% increase in

53% decrease in
pressure difference of
the new generation
grid technology

compression
resistance

thickness, flux and membrane area are weighed determined
according to the demand

" H# W &
I Component Manufacturing
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Conventional A new generation of

membrane element membrane element

REVCBEE, BZARIEIEK, ERERITEIncreased
surface smoothness, increased nucleus formation time,
and reduced scaling tendency

FULIRRE, FOREaRIR, PEREIRMIEREIHybrid
membrane surface, formation ofloose crystals, and
reduced crystal adhesion

weight of pollutants per unit area by more than 20%

‘H H# I Z
mmmmmmmm Component process

VU NTRON
KR

ERERSEE %
Improvement of

membrane separation

layer

ZRERIETS
Multi-page short
flow process

HEEN ST Flow channel depth

s 7Ls () v M 5
mw&7k*§m%m I e . ummuu:I-—/’ —_——
Optimize the water ‘ il
inlet mesh structure
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Quality [efelghage]

[Ri3#l s

. 3l ‘ \ I B Raw material quality
— : I control
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Dissolution of Raw Materials Vacuum Degassing Solution Coating Coating-layer Coagulation Post-treatment of Ultrafiltration Membrane Rewinding

EEENEER)

Thickness Detection

SABEB, GC-MS
N DK, UV-Vis
{SEMTI, FTIR

A o ) \_ ,;
6 €= E < g s = l"", <« Pl <« BRIGISIRSiECCD)

Defect detection

RiBEREE [ RIFRiRT PR ek IR Fidik )

=1 3 =1 =1 M ey
Rewinding of Ro Membrane Membrane Drying Coalting of Protection Layer Post-treatment of Active Layer Membrane Washing Interfacial Polymerization ﬂ;)ﬁ"*ﬁ;ﬂ“(ﬂiﬁ;ﬂ“ﬁtn)
Membrane test

\l/ ZHEENSES)

Sealing test
| “i> |

! — < [
- > u - o, &~ ., & , &
e IS St ST BeHR uE auiiE [———

Element Rolling Head Cutting Air Test Appearance and Size Check Element Test Sterilization Package and Storage

EgEMiR GoiFNitE)

Performance test

Product retention
(stored for 3 years)
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RKBREIER Helixfil
High water efficiency reverse osmosis
membrane Helixfil

IKBREIEIR ULP
Water efficiency reverse osmosis
membrane ULP

fNERRE VNF

nanofiltration membrane VNF

— R FHRO&NFJ&
Residential RO&NF membrane
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High performance membrane

Helixfil

CHEEE. SERESFKRRIT

Designed for complex water quality with high

hardness and high salt content

RS FEIKE BRER SR
Membrane Permeate Flow Rejection rate
element model GPD %
HP1812-50 50 99
HP1812-75 75 99
HP2012-100 100 99

Mg 60 psi, 25°C, 250ppm NaCllizliaw, [EWER15%
*Test conditions: 60 psi, 25°C, 250ppm NaCl test solution, recovery rate 15%

e R HRO&NFR
Residential RO&NF membrane
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Residential large flux membrane element
(400~1000G RO membrane)

The fourth generation high flux membrane sheet

AR FFIKE
Rejection Rate Permeate Flow

% GPD

ULP3012/3013-400 98 400
ULP3012/3013-600 98 600
ULP3012/3013-800 97 800
ULP3113-800 98 800
ULP3113-1000 99 1000

MR 100 psi, 25°C, 250ppm NaCElifiak, [EIER50%
*Test conditions: 100 psi, 25°C, 250ppm NaCl test solution, recovery rate 50%

R FHRO&NFJ&
Residential RO&NF membrane

BRI | AR

VUNTRON
KR
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RS
Residential NF membrane element
(100~1000G NF membrane)

B2 FE200~1000

Retention molecular weight 200~1000 Dal
FREIRE MR (60~80%)

Moderately selective rejection (60~80%)

BREREE k&
Rejection Rate Permeate Flow
% GPD
VNF1812-100* 100
VNF2012-120* 120
60-80
VNF2812-3001 300
VNF3013-10007 1000

Mk SA: VIBAEES60psi, 2 BAEESI100 psi, 25°C, NaCl. CaClyadk, [EIKER50%
*Test conditions: " operating pressure 60psi, 2 operating pressure 100 psi, 25°C, NaCl,
CaCl2 solution, recovery rate 50%

R FHRO&NF}&
Residential RO&NF membrane
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Industrial membrane product series

EiDsE S PURO R4

VUF &4 EIEBIS
VWR F 4 iR BTE

BIEE ULP %%
REE XLP &4
BACGHR SW &4

{

MASE &3 PR E 48 K el (5F | UP R
WASE 80 A5 [EEmm N Helixfil IV Sy
Tapurim Z 3l THEARTE R | BIEE ULP &%

Acidstab A% | MEELHIE H pepr—— N5 | R ARV

Alkalistab Z&Jl MLaEE F _V'?jfffn j nEH | HOR &R
VNF R | KRMEGHE P membrane i | LP &3
h
i

224035

228 er I €S More than 78 models

Industrial RO membrane
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Helixfil series of industrial enhanced RO membrane

LP/ULP400-LD  34-LD{EEZ=RM Low pressure difference spacer

LP/ULP440-MAX 1 KFEEFR Increased membrane area

—_ = lu\F‘-' ; l\>_‘{;‘_<
FokE  SEDURE g
Stable HEIKAE M
= | Permeate Rejection Membrane Inlet mesh
&2SMode Flow ) Area
Rate
GPD % ft2 mil
LP440-MAX 12500 99.7 440 28
LP400-LD 10500 99.7 400 34-LD
ULP440-MAX1 12000 99.5 440 28
ULP400-LD? 10500 99.5 400 34-LD

Mt #1EE 225 psi (1.55 MPa) , 2000 mg/L NaCl, S&E25°C, pH 7.0 + 0.5,EU&15%
Ly2{EE $150 psi (1.03MPa) , 1500 mg/L NaCl, E25°C, pH 7.0 + 0.5,[E K &15%
Test conditions: operating pressure 225 psi (1.55 MPa), 2000 mg/L NaCl, temperature 25°C, pH 7.0
+ 0.5, recovery rate 15%
1 operating pressure 150 psi (1.03 MPa), 1500 mg/L NaCl, temperature 25°C, pH 7.0 + 0.5,
recovery rate 15%

ERIEITEKERS
Y EEHD0%

e LIVROJE Industrial RO membrane
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FIKIRALER

Seawater desalination membrane

2 E B R R .
Fo B B ER o KA
7= 7K = Permeate Flow SIElsite RER Inlet
= Rejection [Membrane Area
Rate spacer
-----
SW8040HR-400 7500 28.4 99.8 37.2
SW8040LE-400 9000 34.0 99.8 400 37.2 34
SW8040XHR-440 6000 22.7 99.85 440 40.9 28
SW8040XLE-440 12100 45.8 99.7 440 40.9 28

Mk &t 4R 1EE /800 psi (5.52 MPa) , 32000 mg/L NaClizik, 8/&25°C, pH 8, B Z8%
Test conditions: operating pressure 800 psi (5.52 MPa), 32000 mg/L NaCl solution, temperature 25°C, pH 8,
recovery rate 8%

e LIVROJE Industrial RO membrane

VUNTRON



= hEhE
5 CRRC

(U

VUNTRON
KRR

REEREEIEREIRRY (VUF)

Precision molecular weight cutoff rolling type ultrafiltration membrane

nSAEE
mHigh hole
density

mi3—f=
® Uniform
aperture

m EFEAR
Patented

technology
mEFHCE

B Customized
production

series (VUF)

#gEsF=
Molecular wei
cutoff

4 6 8 10 20 67 100 KDa

g

28 34 42 46 mil

#KiRE
Inlet flow
channel

RAMER SREREN, 5RIW

EEMR
Main
materials

Polyacrylonitrile PoneEhersquone Polysulfone

HZS, REL B, ¥ AESUURAID ELE

Separation and treatment in pharmaceutical, beverage,

decolorization, sugar, bacteria and other fields

e LIVROJE Industrial RO membrane
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AR E RS EIER T mEaE
Performance of precision molecular weight cutoff rolling type ultrafiltration membrane

HMNBE. BRE

Drug separation and impurity removal

S~TEEFEMEE (4002, 31 mil)

o Main performance of 8 inch membrane (400 ft2, 31 mil)
) - = 1=y VANr i — B o
AP j e Ferk R
(B . | /) . Permeate Flow
(P - el Weight Cut-off GPD
!‘? ,. = 9 KDa
NN
S -l VUF8040-4K/31F 4 8700
& R34, 46 mil L FEKTRE VUF8040-6K/31F 6 6500
@ Various inlet flow channels such as 34 and 46 mil are VUES040-8K/31E 3 9500
Avalasle VUF8040-10K/31F 10 7000
S A X oy A&
& SRR B IBIN(FRP)SL M4 (mesh) VUES8040-20K/31E 20 10500
€ Shell form of glass fiber reinforced plastics (FRP) or
VUF8040-67K/31F 67 25000

mesh (mesh)

— =an FHProduct Application
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Industrial NF membrane

6 series 19 model

Municipal Alkali-resistant

Water

treatment Acid-resistant

Material High
separation Pressure = =
iR
ﬂ l" Af e T -
| £ £ St V=
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o

Tapurim

EipLong service life

AiFLEND

P& &R

Component structure
membrane & thick mesh

{KBEFELOowW energy

consumption

‘4 ;}igMembrane

Thick mesh

SERIBRERER
Appropriate
rejection rate
fEFMembrane

B Safer

@ FE&4 % Membrane

material

ThENiEAR

Municipal NF membrane

ERErEHR

Performance Indicators

EHEE .. M rooppes
v FEIKE RipR=R TOC
‘IS Model Aaive FEUIEEE SN Rejection
Membran Flow Rejection Rate
e Areaft? Gl RELE %
TAPU-XLS 400 12000 90 90
TAPU-LS 400 10500 95 90
TAPU-MS 400 9000 95 90
TAPU-HS 400 8000 95 90

MiK&44: NaCl, CaCl,, MgSO,B&%h, 70psi (0.48Mpa), 15%[EMIZR, pH7.5, 25°C
Test conditions: NaCl, CaCl2, MgS04 salt—mixture
rate, pH7.5, 25°C

, 70psi (0.48Mpa), 15% recovery

e LAVNFB&EIndustrial NF membrane

VUNTRON
KRR

gy 1 kK

“Tapurim #si

O EEREAEE Sk 1RO

@ ERRI S s
WBIEERE 07 =boar MBI
2 B g1

ffo t i,
0 - SIS o y '
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MASE Material separation NF membrane products

v EEBAmMIMEE Z#H KRR

v" New 34mil low pressure drop water inlet mesh
v EH R Kin S

v' Patented arc-shaped water distribution end cap
v RRIEREFIELZ

v

Hot-melt spinning welding manufacturing process

& EModel BEmEmRit2 F=7IKEPermeate Flow | Biif#ZERejection Rate
= Active Membrane Area ft? GPD %
90

MASE-SP 400 12000

MASE-SL 400 12000 98 S —
4 MRS %R R0-00 %
MASE-PS 400 12000 98
MASE-CR 400 12000 95 @ SEETELEE
ENERE FHMEIL-05%
Mzt eR44:
Test conditions: A

2000mg/L MgSO,, 100psi (0.69Mpa), 15%[EER, pH 7.5+0.5, 25°C
2000mg/L MgS04, 100psi (0. 69Mpa), 15% recovery rate, pH 7.5%0.5, 25°C

Industrial NF membrane
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KRR VHD #viEiE~an
VONTRON heat disinfection membrane products

ERIEER _

ft2 FEIKE AR EhEE KR

RBSModel Active Permeate Rejection Inlet I\/Il:lesh
= Membrane Flow Rate il

Area ft2 GPD %
VHD-

AR 400 9000 99.0 34
VHD-4038G 90 2100 99.0 34

MK & #1EE S 150 psi (1.03 MPa) , 2000 mg/L NaCl ;8i&, B 25°C,
pH 7.0 £ 0.5, [EUE 15%

Test conditions: operating pressure 150 psi (1.03 MPa), 2000 mg/L NaCl solution,
temperature 25°C, pH 7.0 + 0.5, recovery rate 15%

ln\l%ﬂﬂ;

Industrlal VHD membrane
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AR IRR
VONTRON membrane sheet product

Rej%;;tion FI06wPE)ate Thifnkrrrl]ess Cog:r?gt\ll\\//?dth
mm
LP 99.5 2514 0.125-0.160 990
ULP 99.5 2814 0.125-0.160 990
SW 99.7 18+3 0.125-0.160 990

Membrane sheet

VCNTRON

KRR
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BRI NMARFISRAEFRG

Some application cases and system solutions

SiiChlor-alkali

iZikSeawater @
154tPapermaking

VONTRON

‘ @#’&Wﬁ%Special separation

FE7JPower industry ft I Petrochemical
hill

#igkSteel industry

Eng
Printing and dyeing

Municipal industry

= aal B
Product Application
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Drinking water treatment of VONTRON commercial RO membrane
EIKEH7-Eleven(EFE ROIKAKLIE R &

Global chain 7-Eleven convenience store RO drinking water treatment equipment

iF B{EF mesnesmn=asks

Close and convenient Providing high-quality products and services

Seven & | Holdings Co., Ltd. has a variety of business forms including convenience stores,
supermarkets, department stores, restaurants, specialty stores, finance, Internet, etc. It is a world-
renowned circulation service group;

Fortunell EZ% 50038 {51176/ ;

Ranking 176 in the Fortune 500;

M— - VA
Product Application

VOUNTRON
FEHE
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... SWRO Membranes Usage in Thermal Power Generation

Red S ‘ R Flocculent R Multi-media
ed sea water " Settling o Filter

ACF

4

VLU NTRON
PRI T 25

SWRO

RABEC Rabigh Independent Power Plant (IPP)
Rabigh IPP mainly consists of pre-treatment section, sea water RO

unit, brackish water RO unit and post Treatment section as water Boiler makeup

water <+—

lon Exchange
Resin

treatment plant.
The end user is steam turbine unit boiler, which is used to produce

high-quality steam. The SWRO system consist 4 trains.

System

2"d Pass
System
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. . SWRO Membranes Usage in Thermal Power Generation

Normalization Permeate Flow and Rejection

Feed sea water quality (Red Sea) ERENTARCRT, MG e
Calcium (Ca2+) 436.69 mg/I Bicarbonate (HCO3-) | 144.04 mg/I :(0:: Mﬂh —
Magnesium (Mg2+) | 1,432.36 mg/I Carbonate (CO32-) 7.53 mg/I e
Sodium (Na+) 12,878.02mg/l | Sulphate (S042-) | 3,311.58 mg/l 5 M‘W -
Potassium (K+) 362.36 mg/l Chloride (Cl-) 22,588.58 mg/| ;_E' —_— ;
Barium (Ba2+) 0.00 mg/I Fluoride (F-) 1.26 mg/I B
Strontium (Sr2+) 0.00 mg/I Nitrate (NO3-) 0.00 mg/I i: o
Boron (B) 6.80 mg/l Silica (Si02) 0.29 mg/I 20.09 - - - - - - . . . 55. 0%

0 501 100 150 200 250 300 350 410 450 500
Data Serial

For seeking a SWRO membrane with highly productive, high rejection (Low TDS) and less price for long term stable
operation. Many competitors have conducted tests in cooperation with Rabigh power plant. At last, VONTRON
membranes won the competition.

Since the first day operation in November 2019, during 450 days operation, at expected, all the parameters are still
under customer’s permeate water requirements, and now VONTRON newest 440ft2 SW membranes are testing on
the SWRO system.
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Reuse of printing and dyeing wastewater of VONTRON anti-pollution RO membrane

80,000 m3/d reverse osmosis system of a top-500 enterprise in the region of Jiangsu and Zhejiang

\ : RN ¥ =y S -
L i R Flocculation Tertiary SUR) S R A B

. A - o Intermediate D
Regulating reservo Air Aeration sedimentation sodimentation Precision - puR g

flotation tank tank tank filter Precision

filter

40 -
- misZAnti-

pollution
30 8040

A (t/h)
S

== FE IR =t KR ST

10 "A‘*_&iiiﬁ'*****ﬁh*tt*i‘Agﬁ!"\ﬁﬂﬂﬂii‘*‘*‘hﬁﬁl“
5 FEIK
Production pool

1 3 5 7 911131517192123252729313335373941434547 49
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Reuse of steel wastewater of anti-pollution reverse osmosis membrane

50,000 m3/d reverse osmosis system in a steel plant

LR =1 VA SAER
IRk 2 A2 e ‘ :
Steel mill Regulating VR PRuR b iauE
wastewater Tank 2 High-efficiency

EIE?‘}—ZK'Z%’
™
50,000m3/d Ied K Plant production

Recycling water pipe network
pool

V type ternal pressurg
; rapid filter ltrafiltration = ] 7k misge
ol oa WSS |/ termediate Anti-pollution
8040

W KStrong brine
RS IR 1
Aeration filter
#hKit Soft water

Brine tank tank

Secondary sedimentation tank

t

A/0% A/0 poo

Slag yard,
stock yard

X
BAKEW
Plant softened
water pipe
network

M BK 1 L

Steel mill Regulating
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Coal chemical wastewater zero liquid discharge project

The wastewater undergoes several pretreatment steps (Figure 1) to reduce
organic contaminants, hardness and suspended solids before ZLD
membrane system.

Figure 1: Pretreatments before ZLD RO/NF membrane system

|Wastewater |~ |Equalization Basin |« [Lime Softening |- [V-Filter |
|

|RO J=={Carbon Remover J=={Weak Acid Cation Resin |==[EDR J==[UF|

After the pretreatment system. 720m?%h treated water entering the ZLD
RO/NF membrane system(Figure 2) with about 25,000-30,000 mg/L TDS and
30-80ppm COD

Figure 2: Zero liquid discharge system

NF System Feed Water Quality

Feed stream |=— rLR_IIZ‘.'_1J | Purified water | Na* 24545 Cr 18053 Si 23.12
| _ _
= WS SRR 8 | 1 K* 1394 SO 34886 F 26.5
NALSO? [ Frogaing J-— (NF }=~[RO2 J=~(RO3|= [MVR]—{NACL) )
crystallization Ca?t 3.54 NO, 810 Fe 0.72

Advance e Mg?* 1.7 Alkalinit 514 COD 3495.4
? }— ACF g : i '
oxidation D
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Coal chemical wastewater zero liquid discharge project

Because of the constantly circulating and concentrated by the mother liquid from freezing crystallization,
the feed water of the NF train contains over 80,350 ppm TDS, 20,000~40,000 ppm SO42- and 3000-5000
ppm COD

Recent Operational performance of VNF-8040HP:
a. normalized sulfate rejection, b. normalized 15t stage and 2"d stage differential pressure

Normalized Sulfate Rejection Normalized dP
95 100.0% 0.25

75 P e e G 99.9% 0.2
/—\/r o= 99.8%
22 v 99.7% 0.15

99.6% 0.1
15 99.5% 0.05 o~ ¥ Iv \f..'.
NN NN NN N N NN N NN :
N b\q/ O)\‘l/ N4 ‘b\q/ (0\‘1/ Q\‘L q>'1/ W b\(1/ Cb\‘l/ Q}‘W/ %\’L
o o o o off o OSSN 0
Q9 o o7 ¥ o o NN N N QOO NN N N NN NN N NN NN
N L N P N A R L L S a4
N IS AN S RN IR SRS R I
Feed Sulfate Concentration (g/L) o o o 9 9 9 o NN N N O O

==e==Concentrate Sulfate Concentration (g/L) 1st Stage dP 2nd Stage dP

Rejection (%)

Although the terrible operational condition leads to frequent organic fouling and chemical cleaning,
the sulfate rejection rate still very stable and greater than 99.5% after 15 months operation.
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NF membrane treat landfill leachate

Feed water:

Chroma 10903, CODcr 1186, TOC 712, TDS 21602, total hardness 1772,
pH 7.5

Main function: removal chroma/hardness/TOC/ammonia

VONTRON NF membrane rejection rate: nitrogen, partial desalination

Chroma 99.5%, TOC 93.8%, total hardness 75.0%, TDS 20.5%,
conductivity 33.4%

Feed water  Competitor VONTRON
— 15.75 t/h Permeate Permeate
5.51/h 5.5t/h 4.75 24557 us/cm , _
t/h
ar .9 bar 6.7 |bar 2.4 t/h

X
E 18.15t/h 22 b?% B
e BHMCAE  ESh D mhE
AR VONTRON Foreign Brand D

B Lt ooty
BEChroma Total hardness Total alkali LIRS
Feed concentration 10903 1186 712 1074 6.21 1772 3647 21602 26710
Rejection rate % 99.5 96.4 93.8 5.6 86.7 75.0 46.3 20.5 334
= - -
=0 N FHProduct Application
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NF membrane municipal water treatment application
An advanced water purification plant in Kaotan, Taiwan

Second largest waterworks in Asia
Tap Water supply for the whole Kaohsiung City

; ] 260, 000 m3/d
River water Filter UF
Up to 310,000 m3/d
NF

138, 000 m3/d

Water Quality Item Taiwan Drinking Water

Standard
Turbidity (NTU) <2
Total dissolved solids (mg/L) < 500
Total trihalomethane (mg/L) < 0.08
Total number of bacterial colonies
(CFU/mL) el

FZmmRiFAProduct Application
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NF membrane municipal water treatment application
An advanced water purification plant in Kaotan, Taiwan

173 m3/h EAE Single set 305 m3/h
24 us /cm 39 ps /em ~ 77 7KProduced
WK pienl} o water
River Clariﬁfic NF A
water ation
EUSZ=ZERecovery
5.5 bar 92 m¥h rate: 81 %
878 ns /cm 57 18] /cm ﬂnﬁmRejection
2.6 bar — -
K NF rate: 92 %

ERIAISER
Intersection
booster pump

3.4 bar > 23 bar | 42 m3/h
ERIENLESR - 1429 ps/cm NF 62 ps /cm
Intersection 5 4 bar
booster pump 20 mih

WK

The NF system set a 3 stage arrangement S vator
System recovery rate is 81%, and system rejection rate is 92%.

Note: The system recovery rate is 90% for the original 4 stage system, which is cancelled
due to energy saving and cost reduction

s =g M FHProduct Application
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