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Present Situation, Problems and Countermeasures of
Unconventional Water Resource Utilization in China
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IKFIREAES4/EBasic conditions of water
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B China's water system can be divided into seven major watersheds
and ten districts
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KEPFEAREZEZMHBasic conditions of water
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China's river runoff inter-annual variability, the northern region of the annual
maximum and minimum runoff extreme ratio of 4-7 times, some tributaries up
to 10 times, is not conducive to the development and utilization of water
resources. 2 4 % '

ESFFIIFMIFR288mm
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K& JEAE S Basic conditions of water resources
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2001-2010£F51956-2000£FLLHR, BE7KiREA2.8%, HFRFIKEFE S BIRL5.2%F3.6%, RItHI9BFRE
2, HRGUHEEHRVRAES, KL%, HBFRKELV49%, KEFFEEERI31%.

As a result of climate change and human activities, the volume of water resources in China has decreased
significantly over the past 50 years.Comparing the period 2001-2010 with the period 1956-2000,
precipitation decreased by 2.8%, surface and water resources decreased by 5.2% and 3.6%, respectively,
with decreases in both the north and the south, with the Haihe River Basin showing the most significant

decreases, with a decrease of 9% in precipitation, a decrease of 49% in surface water and a decrease of
31% in the total amount of water resources.




KB IR JE S /HBasic conditions of water resources
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The spatial distribution of water resources does not match the spatial distribution
of socio-economic factors such as population, arable land and mineral resources.
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K& EAESHBasic conditions of water resources
HEIKE RS ERRELES

International Comparison of Water Resources Conditions in China
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China's water resources per unit of land area is 83% of the global average, and the per capita water
resources is about 2100m3, which is less than 1/3 of the world's per capita level.In the United Nations
2006 evaluation of 192 countries and regions, it ranked 127",
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Evaluation of natural conditions of water resources in China

(B EZE Advantages 53 E R Disadvantages

KZBFESEEE
Abundance of total water resources

MRAREH, FIFRIE~
Rain and heat at the same time, which is good for

agricultural production

WXFKEX, FAIFKEFERE
High water production in mountainous areas facilitates

water storage

KiIKiTS, FIFEEREER
There are many large rivers, which facilitates overall

deployment

165 R R FRRERAG T
Better groundwater storage conditions in the northern

plains region
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Low water resources per unit of land area, per capita, per acre

FRFFSHRAES

Very uneven inter-annual distribution within the year

Bits. FEMSHAES

Uneven distribution between North and South, East and West

S, RSFEFERSHALTL

Mismatch with the distribution of economic factors such as

arable land and mineral deposits

. EUSRKERAREEX
Difficulty in developing water resources in Southwest China and

the Yellow River
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MK A B Water issues faced

FEFE: sESwSA%EHREIM.
Main causes: dual impacts of climate change
and human activities.
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Status of non-conventional water resources
development and utilization in 2022
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Total water supply 599.82 billion m3 in 2022
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The significance of utilizing unconventional water resources
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The shortage of freshwater is a major challenge globally
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The significance of utilizing unconventional water resources

2022REZE( BiaK. BiEh) IEEKEEARFIIBER T
Distribution of unconventional water resource utilization in various

provinces (autonomous regions, municipalities) of China in 2022
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Guiding Opinions on Strengthening the Allocation and Utilization of Unconventional Water Sources
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* The Ministry of Water Resources of People Republic of China the "Guiding Opinions on Strengthening the
Allocation and Utilization of Unconventional Water Sources" in June 2023, which pointed out that unconventional
water resources are recycled water, rainwater harvesting, seawater and desalination water, mine (well) water,
brackish water, etc. that can be used after treatment or directly under certain conditions. The development and
utilization of unconventional water sources plays an important role in increasing water supply, reducing pollution
discharge, optimizing water resource allocation system, and improving water resource utilization efficiency. It is an
inherent requirement for high-quality development. At present, there are still problems with the utilization of
unconventional water sources in China, such as low allocation level, insufficient utilization, inadequate policies,

and inadequate understanding. 12



65 M2 Guiding ideology
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* Adhere to the concept our President Xi “Prioritizing water conservation, balancing spatial distribution, taking
systematic approaches, and giving full play to the roles of both government and market.” we will
comprehensively consider the water resource endowment, carrying capacity, and development needs of
various regions, adhere to incorporating unconventional water sources into the unified allocation of water
resources, and focus on strengthening allocation management, promoting allocation and utilization,
strengthening capacity building, and improving institutional mechanisms. We will strive to expand the scope
and scale of unconventional water source utilization, enhance the level of intensive and economical water
resource utilization, and provide strong support for alleviating the supply-demand contradiction of water

resources and enhancing water security guarantee capabilities.
13



Fl MR 5 & A/ Scientific planning and reasonable layout
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When formulating comprehensive water conservancy plans such as watershed planning and water resource
planning, water resource allocation plans should be scientifically formulated, and unconventional water sources
should be included in the analysis and allocation system of water resource supply and demand balance. When
formulating water conservation plans, unconventional water source utilization plans, and other water conservancy
professional plans, full consideration should be given to the water demand, water supply capacity, and facility layout
of unconventional water sources. The minimum allocation amount, allocation objects, and water source types of
unconventional water sources should be clearly defined, and the construction and upgrading of unconventional
water source allocation and utilization facilities should be coordinated and promoted. If the relevant content of the

14
plan does not meet the requirements, the water administrative department shall not approve it for review.
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Implement target management. Incorporate the utilization of unconventional water sources into
the dual control index system of total water use and intensity, and decompose and allocate the
national unconventional water source utilization control objectives to each province
(autonomous region, municipality) on an annual basis. Each province (autonomous region,
municipality) further decomposes and allocates them to city and county-level administrative
regions based on actual conditions, and further decomposes them to water source types and

key industries in areas with conditions.,
15
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Incorporating unconventional water resources into water use plans
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* Reasonably incorporate unconventional water sources into planned water management, and when
approving annual water use plans, allocate unconventional water sources for water users who have the
conditions to utilize unconventional water sources. The issued water use plan should clarify the water use
indicators for unconventional water sources, and impose water resource taxes (fees) or price increases on
conventional water sources that exceed the quota and plan. If unconventional water sources can be
utilized but are not utilized according to the plan, the planned water use indicators for the next year's

conventional water sources will be reduced.

16
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* Promote the implementation of preferential policies such as reducing water resource taxes (fees)

and corporate income tax, reduce the production and use costs of unconventional water sources,

and gradually eliminate the price disadvantage between unconventional water sources and

external water sources, surface water, and groundwater. Cultivate and strengthen the

unconventional water source trading market, encourage both trading parties to independently

negotiate pricing based on market-oriented principles, and enhance the endogenous power of

relevant business entities to develop and utilize unconventional water sources.

17
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Regenerated water allocation and utilization
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* We will coordinate the use of recycled water for industrial production, urban miscellaneous use, ecological environment,

agricultural irrigation, and other fields, and steadily promote pilot projects for the allocation of recycled water in typical
areas. Focusing on areas with water scarcity and water resource overload, we will use recycled water as an important source
of industrial production water, promote "point-to-point" configuration between recycled water plants and enterprises,
promote the internal recycling of wastewater and support the centralized treatment and recycling of wastewater in
industrial parks; Priority should be given to the allocation of recycled water for ecological water replenishment,

afforestation and greening, landscape and environmental water use, and urban miscellaneous use in river and lake wetlands,
while meeting water quality requirements; In water deficient areas with conditions, in accordance with the water quality

standards for farmland irrigation, we will steadily promote the use of recycled water for agricultural irrigation.

18
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97K Collecting and storing rainwater
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Collect and store rainwater. Combining with the construction of sponge cities, we will improve the comprehensive

utilization level of rainwater resources such as parks, green spaces, buildings, roads, squares, etc. according to local
conditions. Water deficient mountainous areas in the northwest and north China, karst areas in the southwest,
coastal areas, and islands, combined with the terrain and topography, should be constructed to collect and treat
rainwater through projects such as ponds, water cellars, and pits. In water quality deficient areas, in combination
with pollution control and emission reduction, actively promote the diversion of rainwater and sewage and the
collection and utilization of rainwater. Promote agricultural rainwater harvesting and water-saving irrigation

technology according to local conditions for supplementary irrigation in agriculture. 5
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Make seawater an important supplement and strategic reserve for coastal water resources, and strengthen the
direct utilization of seawater. Coastal thermal power, nuclear power, petrochemical, chemical, steel and other
key water consuming industries promote seawater as cooling water on the basis of mature technology, and
encourage the priority use of seawater in desulfurization and flushing processes. We will support the scientific
development of seawater aquaculture and seawater irrigated agriculture in mudflat and saline areas in coastal
waters, and promote seawater source heat pump technology. Exploring the direct utilization of seawater in
areas such as municipal administration, firefighting, and toilet flushing, while eliminating the impact of seawater

20
containing wastewater on the ecological environment.




#B7K %4 7K Sea Water Desalination
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Coastal areas with water scarcity should strengthen the utilization of seawater desalination water, and use seawater
desalination water as a supplementary source of water for daily use, newly added municipal water supply, and
emergency backup water source according to local conditions. This will further increase the allocation and coverage
of seawater desalination water, and enhance the level of urban water supply security. For industrial parks and high
water consuming industries in coastal areas, seawater desalination water should be scientifically allocated, the scale
of seawater desalination water utilization in industrial parks should be expanded, demonstration industrial parks for
seawater desalination water utilization should be built, and high water consuming projects that meet the conditions
but do not fully utilize seawater desalination water and new water intake permits for industrial parks should be

strictly controlled in accordance with the law. 21




B Hi(3H)7K Mine (well) Water
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* Mine (well) water. In areas with abundant water inflow from coal mines such as the Northwest, North China, Huaihe
and Yungui regions, it is necessary to coordinate and strengthen the use of water resources in mining pits (wells).
Mining area production should make full use of pit (well) water. For industrial enterprises with mine (well) water
supply conditions and water quality that meets utilization requirements in the surrounding area, reasonable
allocation of mine (well) water should be made when obtaining water intake permits. Under the premise that the
water quality of mining pits (wells) in areas with conditions meets the water quality standards for agricultural

irrigation, they can be promoted for agricultural irrigation.

22




PR 7K Brackish Water
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In areas with abundant brackish water shortage such as the northwest and coastal areas, while not affecting
ecological environment safety and causing soil salinization, we will steadily develop brackish water irrigation and
utilization models such as mixed irrigation and rotation irrigation, and promote the cultivation of salt alkali tolerant
crop varieties according to local conditions. In areas with insufficient water supply sources in rural areas,
desalination and utilization of brackish water can be strengthened according to local conditions, as a

supplementary source of water for production and daily life.

23
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Enhance technological support capabilities
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Enhance technological support capabilities. Strengthen the research and development of key technologies for the
development and utilization of unconventional water sources such as recycled water, seawater, and seawater
desalination water, support the research and development of new technologies, processes, materials, and
equipment, and promote the integration, demonstration, and application of advanced practical technology and
equipment. Encourage and guide the establishment of unconventional water source development and utilization

industry technology innovation alliances, and promote cross disciplinary and cross industry collaborative

innovation.
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Comparison of unconventional water source utilization and total national water supply 2000 - 2020
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In 2025, the utilization of unconventional water sources in China exceeded 17 billion cubic meters, increase of 33%
compared to 2020

© SEIAM, KRB, BRRERERRARG (X e
T B 8 T PR K A AT P8 00 AR A58 ) T
(CUTRiRR GBS O, W T &4, [EK. B
BT R K R R BR A O B bR, R B
SN IE B K A P 42 ) o i R i
F&E., BAR. BEET, #iiR2025%, £EFE
KRR B B8 1701250752k, Hiit Eb2020E 18
33%, FHEHEAER HUKIETFR R, FARK R UL
EFEEHEEE L.

* In March of this year, the Ministry of Water Resources and the National Development and Reform Commission jointly
issued the "Notice on Issuing the Double Control Objectives for Total Water Use and Intensity during the 14th Five Year
Plan" (hereinafter referred to as the "Notice"), clarifying the dual control objectives for total water use and intensity during
the 14th Five Year Plan for each province, autonomous region, and municipality directly under the central government. The
"Notice" decomposes the minimum utilization of unconventional water sources as the control goal for the first time to
reach various provinces, autonomous regions, and municipalities directly under the central government, ensuring that by
2025, the utilization of unconventional water sources in China will exceed 17 billion cubic meters, an expected increase of
33% compared to 2020. This is of great significance for promoting the development and utilization of unconventional water

sources and alleviating the contradiction between water supply and demand. 26
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Target for total and intensity of water use in various provinces, autonomous regions, and
municipalities in 2025: utilization of unconventional water sources
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Development of Hohai University s unconventional water center

JEEH/KE Un-Conventional Water Resources
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Unconventional water sources, also known as unconventional water resources, non-traditional water sources, non
traditional water resources, marginal water sources, alternative water sources, or other water sources.
Unconventional water resources are proposed relative to conventional water sources, which are different from
surface water and groundwater that are traditionally easy to develop and utilize. They refer to water resources tha
are not easy to develop and utilize under conventional conditions, but can be obtained through new technologies,
processes, methods, and management measures with scientific and technological progress, and have special wate

guantity and quality characteristics and development and utilization methods.

——Revised entries in the Encyclopedia of Water Resources
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: . rainwater
Brackish reclaimed Sea Water harvesting Mine Water

Water water Desalination and Gap Water
Desalination reuse o Fertiar
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Development positioning - Task of the center
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Major issues surrounding the development and utilization of unconventional water resources
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« Strengthen scientific research and innovation in the development and utilization of seawater
and other unconventional water resources, promote interdisciplinary integration, promote
industry university research cooperation, strengthen international exchanges, and enhance

the ability of science and technology to serve society
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IRIEHRALE R -l KE
Supporting units — Hohai University
I
K EE—ATESFKIIAFT S FERF
The first higher education institution in China to
cultivate water conservancy talents
KFZHEEHLE—, KFIE., MERFEEIEBN—R
B
The discipline of water conservancy ranks first in
the country, and water conservancy engineering,
environmental science and engineering are first-
class construction disciplines

> ANEREE20RBKFELZINF

> Delivering over 200000 water conservancy
professionals to the country
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ERBWIER-AF HIRA
Platform Construction

— Talent Team

B\ EEIHL AResearch and development team discipline
leader

SEE, B, #E, WsAEEKXUSIFEN KRR &F B
LEE, IWARPRKINSIFEMKFEEZSMBIK, 40ZFRKEDTH
B, REKEESARITIWEEMNARIIAR, MEIBUESIERR
aBEAIRR, RIRGUSEZRI73M B TxIFENAHER. IMRATERRET
K, EFFESEFRPEFIRARIME20RIL.

Guo Youzhi, male, professor, director of the Research Center for
Seawater Desalination and Unconventional Water Resource
Development and Utilization at Hohai University, and Secretary
General of the IWA International Water Association's
Unconventional Water Source Committee. For over 40 years, |
have been committed to research on desalination, membrane and
water treatment technologies, as well as industry management
and development. | have assisted the government in formulating
relevant industry strategies and decisions. | have been an expert
in the national 973 project in the field of membranes, as well as an
expert in the field of membranes from the Ministry of Science and
Technology and the Ministry of Environmental Protection. | have
led and participated in over 20 research projects at various levels,
including national ministries and commissions. 31




EHBERIER-AF HIFA
Platform Construction — Talent Team

hOESEK. BEK. EREK. FKFIEREIUKRRNFIARIRRA, #Fitgel. eI FERKRTA
RN IFENKEN R IERSIERENEER, HET 32 ARIBIFIRSHEN, EFRIRARSA
, TEAAR21A, BEEARAIA. HESHRIAR2IA, RIAFR6A, EITFH24A, BTZFH5A.

The center has established an innovative service team of 32 people focusing on the
development and utilization technology of unconventional water sources such as seawater,
recycled water, brackish water, and rainwater, as well as the application of new materials and
energy in the development of unconventional water sources, as well as the optimization of the
performance of unconventional water source utilization engineering systems. Among them,
there are 8 part-time personnel, 21 full-time personnel, and 4 guest personnel. There are 21
individuals with senior professional titles, 6 individuals with intermediate professional titles, 24

individuals with doctoral degrees, and 5 individuals with master's degrees.
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B Projects

FEEGFEIKEIFEREKRBEKNAZRFIBFRAR
Mainly focusing on the development and utilization of seawater and recycled water in
unconventional water resources

SERBIKIRIAR TZ,
=Ry d

Integrated seawater
desalination technology
and process coupling and
optimization

Al BAERERAE SR H
AR FE

Application of renewable
energy in seawater
desalination

WREK (BT RIK) S
KR, SEEHIETZ.
Purification and
concentration technology of
concentrated brine
(underground brine),
combined with salt
production process.

F—RRSEEM R, (&
KIRH(ERES

The new generation of
reverse osmosis membrane
materials extends the
service life of the
membrane

33



B Projects

BEEKFIA

Reclaimed water reuse

hiEGS/KEI RS

Research on Municipal Wastewater Reuse

* BEKEIBIRAHAR
* Research on Reuse Technology of Regenerated Water
* BEXFIFHECEHRR

¢ Research on the allocation of renewable water resource

T V&K BT

Research on the Reuse of Industrial Wastewater
o SYEE T E/K RS EIFERAHAT
¢ Research on the Treatment and Reuse Technology of High
Difficulty Industrial Wastewater
* BEE TV RIKFHMEATHAR
*Research on Zero Discharge Technology of High Salinity

Industrial Wastewater

B TR R g
(2016 4¢)

R T IS A K TR &
T AR IRE TS

Cr BT AR R (2016 4E)
Rxe
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WHEIE -BKREERTZREEFIAEAR
Project-Integrated process and comprehensive utilization technology for seawater desalination
| I

— . — Q=125m%h Q=12.5m3h -
7K R 7K o Wb IE “ e
TDS<33835mg/L TDS<35835me/L
Q=12.5m¥h
TD5<35333mg/L
‘ s L Sl , . _ ................. |
RIK € Ri51% Q=10m*/h 213 ,
T Pt | BES0% | e BHEE0% ;
SRk Q=Sm’h |, | Q=2.5mh l EEH I
EwWTiTt 3] .

W ER b A

W

Wk | k7K R ERIE |

L ! ;
iRk, R VIR F3ER
|

BIKRICERR TS - KK ESTIRRRRIEE
Flow chart of integrated seawater desalination process - concentrated seawater

comprehensive utilization system .



WHIE -BKRIEERRIZREEFARA

Project-Integrated process and comprehensive utilization technology for seawater desalination

e
Sk BIE R T Z RS FIABARRR

Research on integrated processes and comprehensive utilization technologies for seawater desalinatior

| 4
| 4

| 4

¢

L R 2

L K R K R 2K JEEEE R R R 2

NEFRKETEKRERER RS RuH —H
Complete Set of Seawater Desalination Technologies and Demonstration Promotion Phase I in Coastal
Water Shortage Cities

AEBRKETEKREREBR ARG REHT
Complete Set of Seawater Desalination Technologies and Demonstration Promotion Phase Il in
Coastal Water Shortage Cities

REBRKETEKRERER RS RCHT =1
Complete Set of Seawater Desalination Technologies and Demonstration Promotion Phase III in
Coastal Water Shortage Cities

HER I R LU R A S JEE KR F)
Unconventional water source utilization in the Huaihe River Basin and Shandong Peninsula
EREEE K B AR T EAT 88 /KR RGBOE R I TIE RS

Feasibility Study on the Transformation of Phase Il Seawater Desalination System of Huaneng
Weihai Power Generation Co., Ltd

HERRIEE KR K R T R FIREB A

Investigation and Potential Analysis of Seawater Utilization in the Huaihe River

BME R R SEBKBIERA X EBRTIE

Research on Key Technologies of Off grid Wave Energy Reverse Osmosis Seawater Desal ination System
LK AL T 40 B 45 R ik %

Model ing and testing of wind power seawater desalination system and equipment



TR -BKRIEERRTZREEFARA

Project-Integrated process and comprehensive utilization technology for seawater desalination

& KFEBERMHKFIZFHTE— GERTR

BREUWAFESIEEHKEFA)
(201772019)

& Ministry of Water Resources H3 7K il FB o A

Agriculture, Forestry and Water BRE 6K UNE WA GRE- R

it 500 35t Tob be 1D 7 2 55

Resources Funding Project -

“Unconventional Water  Source
Utilization in the Huai River
Basin and Shandong Peninsula”

(2017-2019) Fi
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PRI E -IkiBAK (T K MBS IRGER

Project — Purification and Concentration Technology of Concentrated Seawater (Underground Brine)

¢ KBEKGEFMABARUFEMBRAERAITHERE
& Construction Plan and Feasibility Study of Innovation Base for

Comprehensive Utilization of Concentrated Seawater Technology
& KiEKGEEF A WVALRIEABARMESF X

€ Research and development of early industrialization technology for

comprehensive utilization of concentrated sea water
& IRELKALEBRE AR E M

&€ Consultation on concentrated brine treatment technology

¢ WARERWER “KEBKGZSFABRQHEHR” BRARRATHERARBRSE
(2014)

& Construction Plan and Feasibility Study Report of Shandong Salt Industry
Group’s “Concentrated Seawater GComprehensive Utilization Technology

Innovation Base” (2014)
38




PRI E -k (TR paK) MBS IRGER

Project — Purification and Concentration Technology of Concentrated Seawater (Underground Brine)
| I

& I 2 RFB-1BWRPALE

@ Process Exploration — Concentration Pilot Experiment
o REBIGRINIGEE.

+ Reverse osmosis concentration test device.

o IEEBEIGNIRIGIRE,

+ Reverse osmosis concentration test device.

o HEITIGRIRIGERE,

¢ Reverse osmosis concentration test device.
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PRI E -k (TR paK) MBS IRGER

Project — Purification and Concentration Technology of Concentrated Seawater (Underground Brine)

¢ WFREI—RBKESTFIRF IR AR RS A

4 Shandong Salt Industry - Research and Development of Early Industrialization

Technology for Comprehensive Utilization of Concentrated Seawater

RBEBKEILRS R#FBRR

Reverse osmosis seawater desalination system Membrane distillation system

BERBBRS 40

High pressure RO system

MIERS

Nanofiltration System



PRI E -k (TR paK) MBS IRGER

Project — Purification and Concentration Technology of Concentrated Seawater (Underground Brine)

& LR -EREH < KEREEE =TI ERETE a8 R (2018)
& Feasibility Study on Shandong Salt Industry - Nanofiltration Refined Brine Refined

Salt Production Industrialization Demonstration Project (2018)

BERIBIERRERAREETIZ, AT (FIE) AL T R M IZAYG R, X
TEEE, BREEMILE . ETHIRAMAELRFFIRSHME/FL5RHETEIELEAERHA !
M hF S RA R R80T ER, HUEWEI/NFT. OF, LFMIRERREE,

Replacing the existing barium method for sulfate removal chemical process, replacing the
addition of barium chloride (highly toxic) and eliminating the subsequent pollution of
barium sulfate to the environment, achieving clean production, has important practical
significance. The engineering implementation plan for 30000 tons/year of medicinal salt
based on the results of pilot studies shows that the manufacturing cost of each ton of
salt can be reduced by about 80 yuan, the investment payback period is less than 1.5

years, and the economic and environmental benefits are significant.
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R B -#eeRIEE MUKIEFF X R TR RS ERe L

Project — Development of unconventional water sources for new energy

MEERIFEIREES BRI I ZES
Coupling of Wind and Wave Energy with Seawater Desalination

Process
v BRTHARNBEKRUGTERSTR
v" Development of a simulation system for wind power seawater

desalination under variable operating conditions
v BMERKIREEREEBKIRURFERBEARTA
v' Research on Key Technologies of Off grid Wave Energy Reverse

Osmosis Seawater Desalination System
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VR B -# A MR IR KR T A BN A

Project — Application of New Materials in the Development of Unconventional Water Sources

L T
> BERESERKREERSE. FRERSEE T IAGINGBEE S A 2 SRR T
T51ERE:

» By utilizing chemical modification methods such as surface grafting modification of reverse osmosis
membranes and adding additives or co solvents during interfacial polymerization, the anti fouling
performance can be improved;

> WMIRFARREGAMEREIN, BUdEiEE SR

»  Study the polymerization reactions of different monomers and improve the performance of reverse
0smosis composite membranes;

> BV TERRALER . SR BRGUKE SR AR AR AR I AT Dy S BB A RE A S2 M
2, HEREH AN B3RS

» Explore the water transfer behavior of new materials such as two-dimensional titanium carbide,
graphene, and carbon nanotubes and their impact on the performance of reverse osmosis membranes,

and promote their industrial application process.

: Em MATERIALS —

I Efficient Li-Oxygen Batteries and Direct Methano! Fuel Cells

|
[
|
i
|
[
[
|
|
|
|
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DR B -B A KR A XA

Project — Key Technologies for Renewable Water Use

BABY T IV REIKRIAR S B e AR SR AR R 5T
Integrated Study on Membrane Separation Technology for Typical Industrial
Wastewater

VAR, &R, MU TIESFEKITAHEE TV EKANSR, BEX KOS o1,
VAR ERREREUELS BB R/ KN ERAIFE SR, RITSENRoBEKRLIZ, Ey i
&, B[UMHRISERTIZSE, MENENTIETZE, EMTKETERY,

Taking typical industrial wastewater from high water consumption industries such
as printing and dyeing, papermaking, and coal chemical industry as the object, the
composition and characteristic pollutants of typical wastewater are given through
testing and analysis of raw water, as well as research on relevant data. A reasonable
membrane separation integrated process is designed, a pilot plant is established,
optimized integrated process parameters are provided, and an integrated process

process package is constructed to achieve water-saving and pollution control purposes.
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e, ROSERM
NF, RO Membrane Material

RiBE—21HZLZRKIFE R AR

ﬁ‘f’}ﬁﬁ Reverse Osmosis — Water Purification
RO Membrane Technology in the 21st Century
MIF e o LUSHhENHED N, FanfliasidiTas. efkss
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preparation

20t 4S50 E 19784

Desalination of
sea water

19604F WERES
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Purification of
brackish water

RABHADERRBEL .

Household water
purification
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e, ROSERM
NF, RO Membrane Material

BT T BT R 2R AKOK B bR
Emergency drinking water quality standards
based on drought conditions

e PR HE S B I I
High performance RO
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P i Allconic achievements and typical cases

W BILLLE, KREKEZRIBS0RE, SRAKFEGEZYERM. BE, BoEMH. BRRFESE
7M., Paper: Since its establishment, more than 50 high-level academic papers have been published, covering the
adsorption and degradation of water environmental pollutants, membrane separation materials, technology, and other

I = ]
O et s o e st R L S Vol 40, Part 8, Decernber 2015, pp. 23132131, © lckan Acasdemy of Sciences
& N A CERAMICS PN
et ]

ASEVIER -

Desatination and Water Treat
G ccorrmrintnd o e ditch by computational fluld dynamics and comparison
| pus— with experiments

Design and preparation of high permeability porous mullite support “ﬂ"::' “":: :«::uw,wnvu

System design and optimization study of axial flow turbine

Ininan theo, Yuan Zheng and Zaigung Wy applied in an overtopping wave energy convertor

for membranes by in-situ reaction
P i Gangling Ches™, Xutzo Ge', Yoag Wang’, Weiboag Xing", Youzhi Gao™™ G P YUQUAN ZHANG', YUANZHENG'. CHUNXIA YANG'.
Mt f st S st Ot Fagmerv, o sy R PR aswct YANTAO ZHU' aad XIN ZHANG*
Gangling Chen, Yangyar, Youzhi G, Lisng G, Hanying shang?  Xivtao G o ==
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¥

G KBAEF40RT, BELBEBNEREF20 (OAELF|1255) Patents: More than 40 invention patents
have been applied for, and 22 have been authorized (12 foreign patents)

ik

£ R4 7
— e REENARETREM B H &% 201410393724.70 =L RWER
— I E R A FEE VMRS % A 201410253544.90 =L il
— R 24k IR ARG A AR i 46 i 201410326990.80 =L KL
— PR B R 4 e A 201520798202.50 =AU SR TRiell
— RS0 2R R RIRTRAL BRGNK A B 487 7% 201410243022.00 =L RWER
ISR RORI- SIS 0, 608470 - P
— AR AL Z4ERRALERGR il 2 7V 201510389057.X -2 RWER
Methqd for coating metal nanoparticles on oxide 1120170092 1P fky o R
ceramic powder surface
Tungsten carbide-cubic boron nitride composite - 5
material and preparation method thereof 11201610563P = LA
Method for preparing titanium nitride-titanium = S
diboride-cubic boron nitride composite material GB2535106 208 Lt
Method for preparing high-density hexagonal boron - 5
nitride ceramic material GB2534530 28 L
— AR 1E 13- BT & S M8 R E %7k 201410271242.40 = RL A
%@E‘tﬁ( = HMESk- 300 EAL N R SR 201410253601.30 B KL F
_ﬁlﬁﬁ'ﬂf’#&]Bﬁﬁ%1$§ﬁ@§éﬁém7[€*l¥E’J 201410392587.50 1&7[& W;&*u



TRk R 5EHEZ=H[conic achievements and typical cases

NS

REERTLIOM, HEER5I, TUARE20I0, H75HRHE26IT,
9 national standard plans have been drafted for the preparation of standard specifications, 25
national standards have been formulated, 20 industry standards have been formulated, and 26 local

standards have been established.

EENEREETR
# IS TE &R HUELT THRITABHA TERE
1 20220293-T-332 KTt R A KIS R ER SRR ANEE T 2022/4/28 TEEMERED
2 20213418-T-469 TAREIKEBSAE T 2021/8/24 TF{EiEE
3 20203696-T-332 BUKITERASN (En) 2020/11/19 EEsHE
4 20202738-T-469 DBEEFEMRASGE SINSEE T 2020/8/7 TETEHE
5 20201716-T-469 AR RS TURRAE S 1817 2020/4/1 TEfEftE
6 20193126-T-624 KIDRERAEAARNE T 2019/10/24 TEEAERER
EEHINEINE
# RS IR ETR TRESEE bz =) SCiEERHA IRERTS
1 GB/T 25279-2022 hF R TUR AN ESER ;S 2022/3/9 2022/10/1 BUIEsCHE
2 SL 588-2013 KFNSRHI B WS 17t (ZKF) 2013/1/22 2013/4/22 T
3 SL/Z 589-2013 KRS BRI SRR iR B s R IR (KF)) 2013/1/22 2013/4/22 T
4 SL 604-2012 KRR ETRNE f7tm (KF) 2012/8/13 2012/11/13 T
5 SL 462-2012 RIS 17tR (KF)) 2012/3/22 2012/6/22 T
6 SL 431-2008 KRS0 IR (KF) 2008/11/10 2009/2/10 BT
7 SL/Z 376-2007 KFNEEIERANE 17tR (KF)) 2007/5/11 2007/8/11 WiT
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10 DB32/T 3674-2019 ESTHBRRTENHEE MR (L) 2019/12/4 2019/12/25 617y
1 DB32/T 2946-2016 TKBIERAF NS AR (I) 2016/5/20 2016/6/20 T
12 DB32/T 2950-2016 IKFEBKERRAREE it (GI75) 2016/5/20 2016/6/20 WT
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Industrial Unconventional Water Utilization Industry Standardization Working Group
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2015 IWA Alternative Water Resources Conference

27-28 May, 2015

Lecture Hall of Boxue Building, Hohai University
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Prof. Xia HUANG

China: Current St and Fture Prospect
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IWAERKIDSIEEIIKRRE RN
IWA International Conference on
Unconventional Water Resources

Academic Exchange & Training

® X ErF ALY Organizing international academic conferences

SREKKE
Qingdao International Water Conference
2013 - 2020

6H &% June Qingdao, China
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FARXTEEE)] Academic Exchange & Training

® S HMEMSFE AR Participation in academic exchanges at home and abroad
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FTEIWAHFKAZER D & 4 meeting of the Sino-French Working Global Desalination and Energy Cooperation

X World Water Congress& ExhibiGisup on Industrial Energy Efficiency ~ Conference
201745810-15H May 10-15, 2017

20165 10A89-158  Oct. 9-15, 2016 TMLAEACS BAF AR AN k&L LI BRI 4E % Tel Aviv, Israel
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FARXTEEE)] Academic Exchange & Training

® kit X1t HI4H 4 Initiation of relevant associations
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Jlangsu Water Purification International Water Association Working
Equipment Manufacturing Group on Non-conventional Water
Industry Association Resources Utilization (China)
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® TP HURIE

2i)l Academic Exchange & Training

%1)l] Organize technical training

KR TIESHRAE)IEE
Training Course on Desalination
Engineering and Technology
2016558 24-27H May 24-27, 2016
2017858 14-18H May 14-18, 2017
BBREZR Lecturer:
REXFBIKGRALIARAT Institute of
Desalination, Tianjin University
Bk FIE RS Haihe Water
Conservancy Commission

AL TS Hebei University of
Technology

LLiZRERVEEEF] Shandong Salt Industry
Group

FRII T LREE, 5] Axiomtek Spain
FELGHFEE LG Chem, Korea, etc.

ExFKITIRGIEEDIEI
National water purification
industry job competency training
AR ESRFKRAERIED
Issuance of National Water
Purification Job Qualification
Certificate

FIRE (IRBRIRAKK IR
Development of Quality Water
Standards for Quality Drinking Water
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24 Conferences & Exhibitions
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BEBERKKE ERZILIR
Qingdao International Water Conference Guangdong Water Expo Yan'an Forum

ikt PERIE ARG & E R

BRICS Forum

China-Europe Membrane Industry Technology
Innovation Cooperation Conference
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Donation of water purification devices to schools in Tangchang County,
Longnan City, Gansu Province, and Menghai County, Xishuangbanna,
Yunnan Province, 2022
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Blitr (AEE#KEIFIRESFIRRY RS )
Group standard "Guidelines for the preparation of unconventional
water resource allocation and utilization planning”

BItREREEN: PEKFIZSTHRS
Organizational unit of the group bid: China Water
Conservancy Economic Research Association
RHIENLI: AEARE. PEKFIKERZFHAFRE. IRIKR
ZRERDKFIRIZF AT

« Prepared by: Hohai University, China Water Resources
and Hydropower Research Institute, the Pearl River
Water Resources Commission
BEi#E: K5+

Current progress: Under preparation
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»> BEENX Background

K=zl KBEMZIR, £FE, £5ZE, KReEEXRRERZENT, BREZFItEZE=E
THIEAER. JiLFRBICEL: KRERPRERKABALZHASE, £REBEANERKILERR. KENZER,
MNEeEER/NRLE. TMPERRKEAENREEE, ENMRPKTETE, MREKEE, EFKEN, =
PR, BSEEEEWKRREATAFIA, IRBCRHT "PKkik. E6EFE. RRAGE. RFERND" HEK
B,

Water security crisis: Water is the source of life, the necessity of production, and the foundation of ecology.

Water security is directly related to national security and interests, and is a fundamental element to ensure
the safe and efficient operation of the economy and society. To ensure water safety and alleviate water crisis,

the Party Central Committee and the State Council attach great importance to the intensive and economical

use of water resources,

S KiL&E5TE 2=

HESERIPHN

REERE

K=fA—t AiEXES

DA EERERRERAYSERE, #EKET “HEKEFEARARRBIMLIR" KM SEHERERRE.
The implementation of the above major national strategies requires achieving high-quality social and
economic development through "using water resources as the maximum rigid constraint”.
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5= X Background

EEFLKIR

Unconventional Water Resources

IFEMKEREN KRR RN BNEELF, EFHEEHTORKIE. BHFEE "+1\=F
KB WERESHE, KERFIFEIVKREN BEKERRKZE TRIINSER RIEZR S,
Unconventional water sources are an important supplement to the development and
utilization of conventional water resources, and an important measure to promote

water conservation in the new era and implement the "Sixteen Character Water Control

Strategy". Developing the utilization of unconventional water sources is a practical

demand and national direction in China's water shortage situation.



»> BEEX Background

FBRIR K B IR T BR ) RO P K 4

Two major paths to solve the problem of water resource shortage

AR, SRKARORBFE, CRERE
FRo “TEENH, FEOUKERRE W

Vigorously promoting unconventional water utilization and alleviating

the supply-demand contradiction of water resources has become a

national strategic demand. During the 14th Five Year Plan period, the

role of unconventional water will become increasingly prominent

® SLIERETIKEKITE], EIDKERNIMLIRFIE,
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2025 K&, BA

X, EFETHIKE

AR OE Hbr: SRR KA A &

Target for total and intensity of water use in various provinces, autonomous regions, and
municipalities in 2025: utilization of unconventional water sources
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2000-2020F JE & MUK VAR H 5 4 E AR /K 2 & XT b

Comparison of unconventional water source utilization and total national water supply 2000 - 2020
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The significance of utilizing unconventional water resources

2022REZE( BiaK. BiEh) IEEKEEARFIIBER T
Distribution of unconventional water resource utilization in various

provinces (autonomous regions, municipalities) of China in 2022
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5= X Background

B AFFENKER AR RS SUNEE, BUIFERKERNBAXIER, SF—IFEKRIR
FIFAXREINEARN, EBRESHEATTE, BEmSIENLFEX, LUREIEE
AKIER BRI TFESRESTh, Wl KEIFEIK RN ESE TFFRE.

By formulating guidelines for the preparation of unconventional water source
utilization planning, refining the terms of unconventional water source utilization
planning, unifying the basic principles, main contents, and technical methods of

unconventional water resource utilization planning, clarifying the planning process

and work requirements, to ensure the high-quality completion of unconventional

water source utilization planning work and meet the needs of unconventional water

resource planning and management work in the basin and region.
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Scope of application and main chapters

AL T AFERUKIER BRI GmEINERNRY . EBERATSRAGE, HH TR mSIREN LT
1FEK,
This document establishes the basic principles, main contents, and technical methods for the

preparation of unconventional water source utilization planning, and provides the planning

process and work requirements.
AN HFFEIFERUKIREEBEEK, RIEK, SSRK. HUEEKFIF HK,

The unconventional water sources referred to in this document include recycled water,

desalinated seawater, rainwater harvesting, brackish water, and mine water.

AR HERTEKEFR3000km2 Rz LA Eifie, hRITEIX K LA KIsA9FE KRR FBRLXIFIAEE R
IKIEF&RF B i SRS E TR E LIF.

This document is applicable to the preparation of special plans for the utilization of
unconventional water sources and the development, utilization, and allocation management

of unconventional water sources in watersheds with a catchment area of 3000km2 or above,

prefecture level administrative regions, and above.
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Scope of application and main chapters
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Normative References
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Terms and definitions
4 RREK

General requirements
5 AFEMKIENEFRFIFEIUATFEN
Evaluation of unconventional water
sources and their development and

utilization status

6 MXIBIRSIESHELT
Planning objectives and task formulation
KT
Water demand prediction8
8 JAFERUKIFHKTT
Prediction of unconventional water supply sources
9 FFEMKREF ST
Analysis of supply and demand of unconventional water
sources
10 IFEAKIRECE
Unconventional water source configuration
11 SChE7S E=HT SRERFN
Implementation Plan Development and Effect Evaluation
12 FEAKREER R RIEETESNT
Development of unconventional water source management

and planning guarantee measures
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FAFENUKFERE. FRRARERRERIRAIRASIE

Provide technical support for the construction of technical standard systems for

unconventional water source allocation and utilization
HEDIEEAUKRERNEEF 2. RIFEE

Promote the rational development and scientific management of unconventional water

sources
K FRCH, REMKZE, PHEFHISAFERRE

Relieve water resource crisis, ensure water supply safety, and assist in sustainable economic

and social development
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* By 2025, the utilization of unconventional water sources in China will exceed 17 billion cubic meters; The utilization
rate of renewable water resources in cities with water scarcity at or above the prefecture level should reach over 25%,
with efforts to reach 30% in the middle and lower reaches of the Yellow River Basin, and over 35% in the Beijing Tianjin
Hebei region; The scale of rainwater collection, seawater and seawater desalination, mine (well) water, and brackish
water utilization in areas with conditions will be further expanded; The ability to allocate and utilize unconventional
water sources continues to enhance, forming an advanced, applicable, and mature mode of renewable water
allocation and utilization. The acceptance of unconventional water sources by the whole society has significantly
increased.By 2035, a comprehensive policy system and market mechanism for the utilization of unconventional water
sources will be established, and a situation of economic, efficient, systematic, and safe utilization of unconventional

water sources will be basically formed.
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