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Research and Application of Membrane Technology in
Unconventional Water Treatment
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Unconventional Water Resources MOTECH
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Unconventional water sources usually
include reclaimed water, desalinated
seawater, brackish water, mine water and
rainwater harvesting.
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* Large aperture, low operating pressure, large water flux, allowing macromolecules and dissolved solids
(inorganic salts) to pass through, but it will trap suspended substances, bacteria, and large molecular weight
colloids.
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« Allowing the solvent in the solution (such as water molecules), inorganic salts and small molecules

of organic matter to pass through, and obtains the suspension of macromolecular substances such
as colloids, proteins and microorganisms in the solution, so as to achieve the purpose of purification
and separation.
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« Having a wide range of applications, such as pretreatment of NF and RO membrane in pure water,
III+IF'\ ND-1ro \AI'\+I\IF '\V\A lllllll +f\lf‘ IJI\("\I:V\'\+:I\V\ n N LODCCAOC ['aY I I‘ I\V\ ’\‘ AV‘IV\I IIIIIIII + rrrrrrrr I \Al'\+f\v‘ 6
Uil d 'JUIC vVVaLCT alitu SCTavvall uUcCodadiitiacivili 'J ULCOOCS, lJ V11T VUl ulllll\llly vwvailct, 111riciar vwailci,

purification and recovery of industrial wastewater and domestic sewage, etc.
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MIEfEB A (Nano-filtration, NF)
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» The novel molecule-level membrane separation technology has a solute retention performance between RO

and UF membranes with a high removal rate for specific solutes, and divalent and trivalent ions can be
removed.

- TENVATIREIRGE. REOBRERKGE, FKER, BKRIE.

* Mainly used in desalting concentration, dye separation and its wastewater treatment, water reuse, seawater
desalination and so on.

REBEEB A (Reverse-osmosis, RO)
s —FMLAEADRHESIORNESBIERE, BT EABER, feisEXKPmTiNEFSai.

* A pressure-driven membrane separation process, belonging to a non-porous dense membrane, capable of
removing inorganic ions and organic matter in water.

« RSBEEKCIEFRN BRI 2, EAKGERE. BMs/KRELE. S HEESESEHRKGIE,
BIKRE.
* Reverse osmosis is also widely used in water treatment, such as conventional water treatment and

purification, advanced treatment of urban sewage, wastewater treatment containing oil and heavy metals, and
seawater desalination.
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Policies encourage the rapid development of membrane industry
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During the “12th Five-Year Plan” period, the membrane industry
was identified as a strategic emerging industry.

During the "13th Five-Year Plan" period, the development focus of
high-performance separated membrane materials as a key
strategic material was clarified, and high-performance separated
membrane materials were included in the key strategic materials.
The “14th Five-Year Plan” proposes to accelerate the promotion
of green and low-carbon development, develop environmental
protection industries, continuously improve environmental quality,
develop strategic emerging industries, accelerate the expansion of
new materials, high-end equipment, green environmental protecti
and other industries, and cultivate new technologies, new produc
new business forms and new models.

Ministries and commissions have successively issued the “1
Five-Year “Urban sewage Treatment and resource Utilization
Development Plan, the “14th Five-Year” water-saving Societ
Construction Plan, the Seawater Desalination Utilization
Development Action Plan 2021-2025, the “14th Five-Year”
Industrial Green Development Plan, and the industrial water
efficiency Improvement Action Plan.
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Membrane separation technology has the advantages of high treatment efficiency, energy saving, excellent permeate

quality, wide application range, simple and stable process, easy to realize automation, etc., and has significant advantages
in the application of unconventional water resources treatment
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Full exploitation of diverse » Single membrane technology or multi-membrane integration technology can meet

. the requirements for the treatment and reuse of different water sources and water
unconventional water sources quality, and provide the possibility for the resource utilization of different types of
unconventional water sources.
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Improvement of the efficiency of A, BT IRZKEIHEDR

water use - The easy integration and high efficiency of membrane technology enable it to be

applied in different fields, which helps to realize the recycling of wastewater and
reduce the discharge of wastewater.

AR LSRR A « IR T BEAVS B R IR FERUKIRF R AR BRI, THR R SERATEZIKIK
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» The characteristics of technical energy saving can effectively reduce the cost of

conservation to reduce costs unconventional water source development and utilization, especially the reverse
osmosis technology has made breakthrough progress in seawater desalination,

brackish water desalination and sewage resource recycling. J 9

Technical energy




? | 3 =i =iy
*?(’L‘ﬂﬁfm:ﬁ:l’—i-*iﬁ Core Membrane Products and Technologies . 4recu }iﬂg iﬁﬁni

gmm—

— sk chzssFiEREHollow Fiber Membrane with NIPS

o pupsERs S &SP 4REHollow Fiber Membrane with H-TIPS
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MF, UF IR E R R hs A 4EfEHollow Fiber Membrane with Braided tube reinforced
2775 RO BRSIFZ=4ERHollow Fiber Membrane with special separation series
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All range Of =<
membrane guiepE  hERsF4ENERE hollow fiber NF membrane
products NF

RigEE HREBIERE roll type RO membrane
_RO
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New research and development products and technologies
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Improved PVDF membrane material Double-ended water
producing membrane

BRPEES MBRIZZEF
MBR Siphon Aerator
technology

(Pulsed Aeration)
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Reclaimed water application
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SCIBFUAR(FE/K) 3
ﬁ ks Y3
PI*. H Iz 7k Treatment capacity FKALS
rojects Raw water Process
(m3/day)
T2 I KALE T TG 7K 150000 SMF+RO
REEFHAK T AT H 57K 130000 SMF+RO
REEHF A K HH EE K 80000 SMF+RO
REEFHAK] EE K 65000 SMF+RO
REBEFHAK] EE 7K 60000 SMF+RO
R F TG KA TEE 7K 20000 SMF+RO
REEH5K 57K 60000 SMF+RO
R REH K TEEE K 90000 CMF+RO
REEFE A AR K 57K 90000 CMF+RO
HNHEK EG /K 60000 MBR
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Seawater desalination membrane process

[MZRAIE: REEEA

Widely used process: reverse osmosis technology

fi%5: REER, WER, TS

Advantages: moderate investment, high efficiency, mature technology
5% BRERLL. FERSS

Disadvantages: easy to scale, resulting in membrane pollution

|

FRALIBIRDEE: s, EiIEHMiE2IEERLE
Pretreatment is extremely important: full-membrane pretreatment with microfiltration,
ultrafiltration and nanofiltration
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Seawater desalination application
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TZ: 8iE+REE or BiE+WiE

Process: ultrafiltration + reverse osmosis or ultrafiltration + nanofiltration

HRVKEIE2EE/91000~5000mg/LAIZK,

Brackish water refers to water with a salt content between1000-5000mg/L.

BB RS, EMAERIKRICAYEIERA,
Reverse osmosis and nanofiltration technologies have been improved and have become the preferred
technologies for brackish water desalination.

IKEHEERY, NEERKRUBRRZBEFENIRERER, RERFIRFMES.
Under the same water quality condition, nanofiltration brackish water desalination has the advantages of
lower power consumption and equipment investment compared with reverse osmosis.
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TITZ: BiE+REE or BiE+MiE

Process: ultrafiltration + reverse osmosis or ultrafiltration + nanofiltration

KT EEXRENLTIE T, BERS.

Mine water contains a large number of inorganic ions and with high hardness, so salt removal is very important

BRNREAEGEZNT. RSEMWIEHEIESEK. SR ETDHEI.

The commonly used membrane technologies are electrodialysis, reverse osmosis and nanofiltration, and the process is
very similar to the desalination process of seawater and brackish water

NSRRI E T EE— LB T Z.

Nanofiltration membrane technology will become a cost-effective treatment process
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Future Trends in Water Resources Development
and Membrane Technology




KRB EF R EEER G BE T BEERIIR

Future Trends in Water Resources Development and Membrane Technol8g{/ "

IKFFEREFERMRLE, IEEKEFZSFIAYXTESLZRAISE
EEAEMOE

The contradiction between supply and demand of water resources is becoming
more and more prominent, and the development and utilization of
unconventional water sources are playing a more prominent role in supporting
social development

RIRKIRIR RS 3T It E S IERERIIEFE T Z IS IESR A TS H

LIRSHMERARESHN L ZSERKRIRRATRNERHAFTEH

It is an important research direction in this field in the future to prepare high-
performance membranes according to water conditions and design multi-
membrane process integration processes or develop processes that couple
membranes with other technologies.
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Our Research and Development direction MOTECH

EIREEsEME. SUFREE. 53 RAARIFE R,
To develop new membrane materials with high separation performance, high chemical stability, pollution resistance and low
cost.

NEBNIEA RIS ERIFA IR AR, RSN SIROFIREIER A ERSw, HMIESTKE, FERE1TAA.
To strengthen the pretreatment technology of nanofiltration and reverse osmosis to improve the anti-fouling force of the
membrane and prolong the service life of the membrane modules, thus increasing the water yield and reducing the operating
cost.

MRS RFEITIEIE, FRREEEKXUBINETER.

To strengthen the stability of desalting system and reduce the operating cost of reverse osmosis desalination technology

WisEE SR AT PR ITERIERE, EITRARRZER, 2RrIHFARSENHARIRRLZ—,
WERIINERF LT E,
As nanofiltration has the properties of high desalination and removal of inorganic salts, and its operating cost is lower than
reverse osmosis. So it is one of the hotspots in the field of membrane separation research in the world, and it is also our key
research and development direction.
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Thanks for listening !




