Provide technical solutions for aerobic biological
enhancement treatment that are affordable to build, use and
manage well
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Brief Introduction

Loren Industry Co., Ltd is a professional technology
company engaged in the design, construction,
commissioning and operation of environmental protection
projects.

The company takes technology as its core and

focuses on the R&D and application of environmental
protection technology. It has long-term cooperation with
Tsinghua/tongji/Henan /Zhengzhou/Zhejiang/ British
Birmingham, University, Chinese Academy of Sciences,
USA TETRATECH Company,Germany Osenten Group etc.

We have have mastered advanced technologies and
practical experience in a variety of environmental

protection fields.



Enterprise Culture

* Kindness

* Thanksgiving
* Enlightenment
* Learning

* Integrity

* Focus on

# Innovation




Crowdfunding wisdom, resource
integration, platform construction,
complementary advantages, symbiosis

and win-win, sharing and co-creation.

Group management, professional
Vision
operation, and in-depth development.

Live an honest life, work
conscientiously, and be

worthy of your conscience.

“ Employees have a satisfying life,

customers receive satisfactory
services, and ecological civilization

coexists harmoniously.

Value

Technology makes life
better, environmental
protection makes the world

more beautiful.
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Corporate Social Responsibility




We hosts the Environmental Forum
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Company Exchange Activities

T— o : In 2021, our company has
" A / 2
52 ase & - ; S reached multiple
fﬂ #ﬂ,ﬁﬁﬁ-—_ 18 - cooperations with

Muyuan Meat Group and
jointly held annual

environmental protection

technology seminars.
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Scientific Research Strength

We have established long-term cooperative relatienships with the
School of Ecology and Envirenment of Zhengzheou University, the Scheel of
Environment and Planning of Heman University, and the Henan Provincial
Soll Heavy Metal Pellution Control and Resteration Engineering Research
Center. With enterprises as the main bedy ef technelogical innevation,
universities and research Institutes collaborate to quickly Realize the
application and transformation of advanced technologies in the field of
environmental protection and further enhance the company’s technical
strength.

s Main members of the expert team: Dr. Zhang Jiansan,; glebal chief
sclientist of Germany’s Olsen Envirenmental Pretection Group, L. Jiang
Rulyuan, & senier environmental engiheering expert irom the fameus
American Tetra Tech company,; resecarcher Li [Handeng of the Chines®
Academy of Envirenmental Sciences; Proiecsser Nemura ef [Kimkki
University, Japan, Prefesser Wang Halleng ef University; [enamn
Prefesser Jianhua frem the University, Prefesser Ma Luming {romm
Tongfl University, and Dr. Lu CGengda the University of [Birminghanmy
Uka
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Academic Exchange

Invited to attend the Shiyan

Annual Meeting of China
Ecological Civilization

Promotion Association

2021 (BZR) ERXFESHFRERICE

luiﬁli'.l i

Invited to participate in the
2021 (Second) Peking
University Ecological
Environment Development

Forum

Established a research
institute jointly with

Zhengzhou University



Cooperative Groups




Technology Leaders

. Peng Yongzhen, Academician of Chinese Academy of Engineering

. Jiang Ruiyuan, senior expert at Tetra Tech

. Zhang Shuliang Henan University of Technology specializes in chemical wastewater

. Li Shunyi, Professor of Zhengzhou University, specializes in biological deodorization
of sewage stations
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Core Technology

o.Blologicaliibeodorzation™echnology



OXidatonrliechnology.

Anaerobic ammonium oxidation uses the biochemical reaction of anaerobic ammonium oxidizing bacteria to directly convert
ammonia nitrogen and nitrate nitrogen contained in sewage into nitrogen gas. The bacteria involved in the anaerobic ammonium
oxidation process are called anaerobic ammonium oxidizing bacteria. It is generally believed that anaerobic ammonium oxidizing
bacteria are autotrophic bacteria, using carbon dioxide or carbonate as the carbon source, ammonium salt as the electron donor,
and nitrite/nitrate as the electron acceptor.

Anaerobic ammonium oxidizing bacteria are a type of bacteria that belong to the Planctomycetes phylum. "Red Bacteria" is
the common name for anaerobic ammonium oxidizing bacteria in the industry. Through biochemical reactions, they can convert
ammonia nitrogen contained in sewage into nitrogen for removal. They are important to the global nitrogen cycle and are important

bacteria in wastewater treatment. .




30% >

Outlet Sludge Reduce aeration
Reduce Over 30% volume and power
disposal Charge consumption

50%

No external carbon It can reduce

source is required, denitrification

and the produced operation costs by
methane can be 50% and save 50%

recycled space area.



OXidation' I'echnology
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Technical Introduction

A new technology that improves the traditional fluidized bed
Fenton structure and combines functions such as corresponding
chemical oxidation, heterogeneous chemical oxidation, fluidized bed
crystallization and reduction and dissolution of FeOH. This
technology improves biochemical properties while reducing the
amount of chemicals used and the sludge generated. quantity.

This technology can be applied to chemical wastewater such as
pesticide wastewater, coking wastewater, printing and dyeing
wastewater, etc., to effectively remove COD, SS and chroma, and

improve the biodegradability of wastewater.

> @ O




Technique Advantages

@ System Investment Reduce 20%

No external mixing required, saving
and reducing consumption

Improve structure & mass transfer

efficiency and shorten reaction time

=Y Use heterogeneous catalysts to
[ el ] e dn

- 0 improve treatment effects
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Use multi-phase catalysts to promote
the catalytic decomposition of ozone and
the generation of hydroxyl radicals, improve =
the catalytic effect of ozone, strengthen the Tec h n I q ue Ad Va ntages
decomposition of highly stable and difficult-
to-degrade organic pollutants in water, and
solve the problems of low ozone utilization
. and low oxidation operation efficiency in
traditional ozone processes. .

Mainly used in high-color, refractory
wastewater such as spices, medicine, more than 95%
printing and dyeing.

Ozone utilization rate increased by

Easy to install and simple to
maintain

FERIEERS

The Run power is reduced Over 60%
Under the same efficiency




Electrocatalytic technology uses electrochemistry to generate a large number of highly active hydroxyl radicals (*OH), which can react
with organic compounds by adduction, substitution, electron transfer, bond breaking, etc., to oxidatively degrade refractory macromolecular
organic matter in wastewater into low-density Toxic or non-toxic small molecular sub-substances, or even directly mineralized into CO2 and
H2O. It is suitable for industrial wastewater that is difficult to biodegrade such as coking, coal chemical industry, petroleum, textile, printing

and dyeing, tanning, fur processing, steel, pesticides, medicine, etc.

Technical Advantages
(1) Using nanocrystalline composite metal oxide porous
film electrode materials, the pollutant degradation

efficiency is doubled.
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(2) The electrodeposition nanocrystal surface coating

process is introduced to extend the service life to 30

years and reduce the initial investment cost and

e operating cost of the device.

%_
&
-
]
i
i

(3) It is easy to operate and manage, easy to realize
automatic control, does not need to add chemicals,

and occupies less space.



The IC reactor consists of two layers of UASB
reactors connected in series, and is divided into 5 zones
from bottom to top: mixing zone, first anaerobic zone,
second anaerobic zone, sedimentation zone and gas-
liquid separation zone.

The height can reach 16-25m, the height-to-diameter
ratio is generally 4:8, and it is composed of 5 basic parts:
mixing zone, granular sludge expanded bed zone, fine
treatment zone, internal circulation system and water
outlet zone. The internal circulation system is the core
structure of the IC process and consists of a three-
phase separator, a biogas riser, a gas-liquid separator
and a mud-water downcomer. bacteria. It is often used in
brewing wastewater, soy product processing wastewater,
food processing wastewater, slaughtering wastewater,

breeding wastewater, etc.



? Inlet Organic Load Can * SVERIEESLTENENG ? About 1~2 Months Short
MountingRoom is 1/4 of

That Orindary One

Be Over 3 times than Starting Period

that of Ordinary one

Strong impact load resistance: when processing low-
concentration wastewater (COD2000~3000mg/L), the
internal circulation flow rate in the reactor can reach
2~3 times of the incoming water; when processing

resistance, the ability to buffer : high-concentration wastewater
(COD10000~15000mg/L), the internal circulation flow

rate It can reach 10 to 20 times the water inflow.

It has strong low temp.
°

pH, and good water output
stability
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The conditions are mild, normal temperature
and pressure; the equipment is simple and easy
to maintain; there is no secondary pollution; and
the operating cost is low.







PTA20 Process lIechnelkee)y Eic

PTA20 (Perfect Type Anaerobic Anoxic Oxic) It Is Our Newly Developed Leading Innovative Microbial
Universal Sewage Treatment Process That Uses Air As The Only Power Source For Removing Major
Biological Nitrogen And Phosphorous By Absorbing Newly German Bio-Multiplication Process In The
Industry As Its Technological Source.

-Simplify Air Power As Its Unique Mechanical Power

-Achieves Coupled Denitrification In Both Time & Space from Simple Variable

-Obtain Low DO, High Sludge Concentration & Short-Process Denitrification by Controlling DO Change
-Flexible Large Parameter Adjustment or Change from Difficult to Easy In Big Site Change Condition

‘ /\}I I Save 30% of The Total
Investment
3 Large Merits of

PTA20 Process » Save 30% of the Taken
Up Room

Compared with

Tradiontal O
radiontal One Save 30% of the
Running Cost



It Cam Selve Industry Diiflculiies & Pain Peints

1) The current STP has a lot of power equipment & a high accident rate!
PTA20 process will make a new era of using Single air power as future nitrogen and phosphorus biochemical removal Process
2) Its Low tank capacity utilization rate & it is difficult to further Upgrading or reduce consumption
The PTA20 process opens a new era of nitrogen and phosphorus removal which is equivalent to biological multiplication process
without using membrane filtration with low dissolved oxygen (<0.5mg/L) and high sludge concentration (5~12g/L).
3) The current STP consumes much energy & it is difficult to improve its removal efficiency of nitrogen and phosphorus.
The PTA20 process allows future biochemical treatment processes to simultaneously denitrify in both space and time, ushering in a
new era of coupled denitrification and phosphorus removal.
4) The current STP has limited response to Impact Load Change & it is difficult to safeguard stable outlet standards.
The PTA20 process assures flexibly adjust changing operating conditions and the effluent water quality stable and up to standard
5) Current STP has multiple on-site long period concrete construction projects, which has difficulty in ensuring Quality
The PTA20 process adopts factory modular prefabrication and on-site skid-mounted construction,thus realizes a new era of
leap-forward development of new assembly methods..
6) It is difficult to reuse recycled water from urban sewage treatment nearby and to utilize its water resources as well as build
water ecology.
The PTA20 process will make it easier to popularize and build modern garden underground STP in central urban areas in the future,

moving urban STP towards repeatable recycling and utilization, and realizing a new era of new resource-creating station construction.



The Technology Service We Can Provided

-Aeration System Upgrading And Transformation

-Sludge Return System Upgrading And Transformation

-Sludge Water Separation System Upgrading And Transformation

-Blast Control System Upgrading And Transformation

-In-Situ Standard Improvement Transformation

-In-Situ Capacity Expansion Transformation

-Energy Consumption Reduction Transformation

-Sewage Treatment Plant Resource Creation Transformation

-Intelligent Unmanned a Package Of Comprehensive Solutions For Technological Transformation Of
Process Packages That Are Urgently Needed For Sustainable Operation Of Future Sewage Treatment
Plants And Carbon Emission Reduction, Such As Duty-Based Transformation

-Cost-Effective Overall Solutions For Resource-Creating Station Construction

-Modular New Prefabricated Sewage Treatment Plant Construction In Urban Centers Required By The
Future Market

-Providing Process Package Technology.



Technology Sources and

Advantages Comparison




Process Production Background and Technical Support

Process Production Background

1. Environmental protection emission standards and supervisiol are becoming increasingly stricter and tighter.
2. The existing traditional standard is getting longer,the investment and operating costs are getting higher, and it is

becoming more and more difficult for the STP , ETP to operate sustainably

Relying on pioneering core process technology sources

New technological achievements relys on traditional A2/O process
Our Newly System bases on German biological multiplication technology .

Relys on SBR spatio-temporal denitrification automatic control technology

vV V V V

Relys on our independetly researched Groundbreaking integrated floor plan

Relying on pioneering core key machinery &superior technologies

>
>
>
>

Relying on groundbreaking new energy-saving hose aeration device

Relying on new mud-water separation device with high solid retention

Relying on new high-ratio sludge return gas lift and return device

Relying on the new automatic control device of precise blowing



1) Relying on the main technical advantages of the traditional A2/O process

Inheriting the traditional A20 process, the anaerobic, anoxic, aerobic and sedimentation
functional areas are clearly divided, the internal and external sludge used for denitrification and
phosphorus removal is clearly recirculated, and the technical advantages are easy to control.

It continues the technical advantages of multi-point distribution of incoming water and multi-
point return of sludge and nitrification liquid that have been newly developed in recent years in
the traditional A20 process.

2) Relying on the main technical advantages of German biological multiplication technology
-Original low ventilation hose aeration technology

-Original air stripping and reflux technology

-Original high-load inclined tube sedimentation interception technology

-Original precise dissolved oxygen control technology

-Original low DO (0.1~0.3mg/L), high sludge concentration (5~12g/L) process route
-Original integrated structural design concept

3) Relying on the main technical advantages of SBR spatiotemporal denitrification automation
control
Original SBR spatio-temporal denitrification automatic control technology

4) Relying on the technical advantages of independently developed integrated floor plan
The anaerobic, anoxic, aerobic and precipitation functional areas of the traditional A20 process
have been integrated into an integrated structural design. Realized the energy-saving design of

replacing "pipe" with "canal" and dual-purpose "gas"

y







Stable

. Precise

Save

Only 1 Blower Drive, Run Model Flexibal ; Reflux
dilution in large proportions,The number of
microorganisms per unit pool capacity, utilization
rate, and oxygenation efficiency are doubled; the
Sludge Dencity can be controlled separatedly

Achieve precise control of dissolved oxygen,
aeration time, and aeration tank volume, thereby
achieving precise control of energy consumption.

It can save more than 30% in investment, land
occupation and operation costs..

There is little human intervention, it does not rely on
professional operation and maintenance personnel,
and it is easy to achieve unattended and intelligent
management.
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Relying on core equipment technology introduction

-

The existing domestic aerobic process core equipment
consists of: aeration and oxygenation systems, mud-water
separation systems, sludge internal and external return systems,
and blast automation control systems.

However, the technological development of the four core
equipment mentioned above in the existing aerobic process has
actually been basically stagnant, with almost no substantial
breakthroughs. Therefore, this directly restricts the further upgrading
of the existing aerobic process to a large extent! It directly hinders
the further improvement of the processing capacity and processing
efficiency of the traditional aerobic process.

Based on this, the PTA20 process took the lead in realizing

the upgrade of the above four key core equipment.
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New high solids
retention mud-water
separation system

New aeration &
oxygenation
system

New Blower Control

New sludge System

return system




Technical advantages of new aeration
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Technical advantages of new airlift
sludge return system
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innovative sludge return system creates a new design model for
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new high-solid mud-water separation system

t*ﬁ%%i
SEERE (350kg/m2dil E) BEEE
1.8~2.7m3/m2.h) :
e, —HUEAREMRRTT BEE
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Creative Mud-water Separation System Make The Activeated Sludge

Mehod Can be Run under high Sludge Density without Membrane inside.
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Mixed Areation Area

E::EA X Hﬁ::EA

i d= o ImzTure |
Bootem Water Distribution

00 JERERRZK




4 S ;_-
—

/ SR
-, o
SO

e EHRG

‘ %ﬁ{é}:x“%ﬂ%%

BB EE 25

N\

L4

e

1%

New Precise Blower Control
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""The precise blast control system creates a new design model
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Implementation project effect Classic Case 1: CASS Process Transformation

Place:
Haerbin Design Effluent Water Quality
Exection time:
Year 20214
Original Scale:
50000TPD
Problem Existed: =
Outlet Criterial From C%’?

80000TPD Scale

Process flow after transformation:

Pretreatment+ Improved A20 Reactor +HD Settler+Fiber Disc Filter+ . | ;y,_w;r,m

contact disinfection BEE

Specific implementation plan for transformation: ‘ | KR
L8 B A LNTIT)

AP
ik Pr

Without increasing the biochemical reaction pool, the original eight groups of biochemical
pools will be used for upgrading and transformation, so that the total treatment capacity will
be increased from the original 50,000m3/d to 65,000m3/d. The main measures are: skid-
mounted high-strength composite panels in the protization tank, and reorganize functional
zoning according to the functional zoning requirements such as anaerobic zone, anoxic
zone, aerobic zone and sedimentation required by the PTA20 process. After debugging, the
actual water volume of the biochemical pool directly reaches 80,000 tons per day, and the
water output is better than Class A, directly reaching the quasi-Class IV emission standard.
The total residence time of the system is less than 15.5 hours, and the entire construction

period is only 45 days. All electricity is used. The direct cost of water treatment per ton of

chemicals and chemicals is reduced to less than 0.2 yuan (biochemical)



Classic Case 2: Anaerobic Ammonium Oxidation
Project Successfully Implemented

Implementation project effect

1.Main Design Parameter Place: Anping, Hebei Province
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This project finally realized anaerobic ammonium oxidation through debugging, and
the operating power of the fan was reduced from 167KW at startup to the maximum
operating power of 35kw. The cost of dosing has been reduced from about 10,000 yuan

per day for adding alkali and carbon sources at the start-up to now without adding alkali

and carbon sources, and the quality of the effluent is better.



2.Project Implementation Effect
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3.Project highlights:

A.The sludge density is 5~10g/L high, the Ru DO<0.1mg/L with small Pool Size

B.The integted built-in aeration zone for Sludge totally return without power by
eliminating the scraper and suction machine commonly used in sedimentation.

C. Adopt Air Mixing to replace submersible mixing in anaerobic and anoxic zones
without external carbon sources and alkali additions; the sludge reflux and
nitrification liquid reflux are all replaced by air lift reflux. Mechanical pump
backflow, no daily maintenance and repair costs.

D. There is no mechanical power equipment underwater, and the power equipment is

minimal. Only two pcs 35kw aerobic fans are running (1 in use and 1 in standby);



Implementation Project Effect Classic Case 3: Undergraound STP Transformation

Peikin Changping District

As shown in the figure:

This underground sewage treatment station has clear water and
gurgling streams. There are Pingshan Mountains in the distance and
pavilions and buildings nearby. Walking slowly on the winding wooden
plank road accompanied by the singing of birds and the fragrance of
flowers, it is exceptionally quiet and elegant. The lighting and sound
equipment embedded in the park naturally and perfectly integrate into
the overall environment. The sound of silk and bamboo lingers, and the
antique flavor is appreciated by both elegant and popular people. The
entire station area replaces the roar of machines with beautiful music,

and replaces unpleasant smells with the fragrance of flowers that are

like spring all year round. Entering such a "garden attraction"” without
the roar of power equipment, there is only greenery, gurgling water, and
different flower and tree landscapes in different seasons. It is difficult for
people to realize that it is a sewage treatment station, which subverts

people's inherent impression of sewage treatment.

Capcaity. 3000m3/d; |V Standard Discharge




Implementation Project Effect Classic Case 4: Undergraound STP Transformation

X:ihgtai Weizhai River Sewage Treatment Plant

Capacity: 12000m3/d Municipal 1st Class A Grade Criteria Standare



Implementation Project Effect Classic Case 5: New STP Project

Bozhou STP and Sanya STP

Project Highlights:

A. The sludge concentration is high 5~8g/L, DO<1mg/L and the tank capacity is small

B.built-in aeration zone in an integrated Settler Tank for complete Sludge Returning without power,
by eliminating the scraper and suction machine

C. Adopts Air Agitation Instead of underwater mechanical push-flow agitation.

D. The sludge return and nitrification liquid return all adopt the Air lift return method, replacing the
mechanical pump return, and there is no daily maintenance cost.

E. Only 2 Fans for underwater drive power to replace o mechanical power

F. High sedimentation load, design surface load 1.8m3/m2.h, small pool capacity

G. After the response time of each functional area is established, it can still be redistributed twice,

which improves the utilization rate of pool capacity and improves the guarantee of water output.

H. Multiple processes coexist in the same pool, the operation mode is adjustable to safeguard
Outlet water quality .

l. The aeration equipment can be maintained, repaired and replaced without stopping production

J. The entire biochemical tank can be maintained and repaired without stopping

K. Extremely low energy consumption, floor space and operating costs

L.The total nitrogen of the biochemical effluent does not need to pass through the deep bed

denitrification filter, which is better than quasi-Class IV
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