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一、MBR principle

MBR special point :

1. Good water quality

Solublemacromoleculesaretrappedincreasingresidencetime.

AlongerSRTaccumulatesa largenumberofnitrifyingbacteria

andimprovesdigestibility.

Theeffluentcanretainsuspendedsolids,andbacteriaand

virusesarelargelyremoved.



一 、MBR principle

MBR special point :

2, Process parameters are easy to control

Insteadof secondary settling tank, realizeshortHRTand

longSRTat thesametime .

Theinterceptionofsludgeeliminatessludgebulking.

3. Shock load resistance

Highmicrobialconcentrationandhighvolumeload.

Highmicrobialconcentration,strongimpactresistance.



二、MBR Operating factors

1 , Biokinetic parameters that affect the stable operation of MBR

Organic load:

In aerobic MBR In the process, the sludge concentration increased rapidly with

the increase of the volume load, and there was

The removal rate of organic matter is accelerated, and the sludge load remains

basically unchanged, thereby inhibiting the output of

The deterioration of water quality; in anaerobic MBR , the sludge concentration

rises slowly, and the sewage

The r e i s a lmo s t a po s i t i v e co r r e l a t i o n be tween

mud l o ad and vo l ume l o ad , s o an a e r ob i c

MBR E f f l uen t wa te r qua l i t y i s su scep t i b l e to vo lume loads .



二、MBR Operating factors

1, filmRingMBRB i o k i n e t i c p a r ame t e r s f o r s t a b l e ope r a t i on

SludgeConcentration:

Sludgeconcentration is MBR Important parameters of the system,not only affecting the removal of organic
matter capacityandalsohasaneffectonmembraneflux.Researchresultsshowthat:undercertainconditions
Thehigherthesludgeconcentration,thelowerthemembraneflux.ButthedomesticscholarsintheintegratedMBR place

However,theresearchonthetreatmentofdomesticsewagefoundthat:whentheaerationintensityislargeenough(air-waterratio

approximately 100:1),M LSS by 10 g/L When changing to 35 g/L , MLSS

Thereisnoobviouscorrelationwiththemembraneflux;butiftheaerationintensityisreduced,

MLSSTheremaybesomeeffectonmembraneflux.



二、MBROperating factors

2,Membrane Separation Parameters

Membrane selection:

Membranematerialsaredividedintoorganicmembranesandinorganicmembranes.

Due to higher investment costs Limits the wide application of inorganic

membranes in China , domestic MBR is generally used Organic membranes,

commonly used membrane materials are polyethylene, polypropylene, etc. Split MBR

Ultrafiltration membrane modules are usually used, and the molecular weight cut-off is

generally 20,000 to 300,000. hold back The larger themolecularweight, the larger the initial

membraneflux,butthelong-termoperationofthemembranefluxmaynotbebetter.

big.Forone-pieceMBR, Both ultrafiltration and microfiltration membranescanbeused.



二 ,MBROperating factors

2,Membrane Separation Parameters
Optimization of operation mode:

For split MBR , In order to slow down membrane fouling, backwashing is to maintain the MBR stable

Important operations for scheduled operation. For one-piece MBR , Shorten the suction time or prolong the

Long suction stop time and increased aeration volume are beneficial to slow down membrane fouling, and the suction time

It has the greatest impact on the rise of membrane resistance, followed by aeration.

Improved hydraulic properties:

For split MBR, It can increase the water inlet flow rate of the fluid, reduce the concentration polarization,

The trapped solute is taken away in time. For one-piece MBR , well designed

The flow channel structure improves the aeration intensity, so that the larger aeration volume can flush the membrane

The cross-flow filtration effect of the surface is particularly important.



三 、MBR technological design

Reactor body

Membrane Ma te r i a l s and Componen t s
MBR

Attachments and systems

pretreatment system Sludge Treatment Facility automatic control system



三 、MBR technological design
1,Process route selection

sludge return

Raw water pump Coarse
grille

aeration
grit chamber

sediment

fine grille anoxic pool MBR pool

remaining
sludge

Disinfectionpool

outofwate

Residual sludge storage tank

Recommended Process Flow for Domestic Wastewater

s
e
wa
ge



三 、MBR technological design

Aeration
Grit Chamber

sludge
reflow

Aerobic pool MBR pool

Residual sludge storage tank

The recommended process for the removal of organic matter in industrial wastewater

原水泵 粗隔栅

工
业
废
水

剩
余
污
泥

缺氧池

细隔栅

消毒池
沉
渣

出
水



三 、MBR technological design

fine grille
grit chamber

sludge return

sediment anoxic pool Aerobic pool anoxic pool MBR

remaining
sludge

Residual sludge storage tank

Recommended process for the removal of ammonia nitrogen from industrial wastewater

消毒

出水

原水泵 粗隔栅

工
业
废
水

曝气



三 、MBR technological design
2, Membrane cell design

( 1) Hypoxic pool volume

Design principles: nitrogen volume load is set below 0.2kg-N/( m³.d);

The nitrogen content of the influent anoxic pool water is Q ₁×C nitrogen nitrogen;

Requires a hypoxic pool volume ofQ ₁ × C ammonia nitrogen÷ 0.2 ormore.

(2) Membrane bioreactor volume

Design Principles: BOD volume load at 2.0 kg-BOD/(m³.d ) or less

BOD in the design anoxic pond isn(20%～50% ),

Then the concentration of BOD flowing into the membrane bioreactor is Caop×(1-20%);

The required volume of the membrane bioreactor is Co×(1-20%)÷2 above.



三、MBR technological design
3. Selection of Membrane Elements

Number of membrane elements

C h o o s e t h e r i g h t m e m b r a n e f l u x

D e t e r m i n e t h e r e q u i r e d m e m b r a n e a r e a

Determine the number of membrane elements accord ing to th

membrane area of a s ingle element

MBR Membrane involves operations such as backwashing during

operation, so it must be integrated

Consider water utilization and component downtime



三 、MBR technological design
4. MBR water production system



三 、MBR technological design
5. MBR backwashing air washing system



三 、MBR
6.chemical cleaning system

Metering pumps

technological design

open to air

V1
Chemical
cleaning pump

Chemical
Cleaning tank

out of water
centrifugal pump

NaClO
Metering box

反洗泵

膜区

V2

空
气



三 、MBR technological design

When the filtration is carried out for a long time, the membrane will be polluted to a certain

extent, and the chemical cleaning is only to remove the pollution and the substances that

block the membrane. The frequency of chemical cleaning and operating conditions are

related to It is related to the water quality of the influent. Usually run for 1 to 3 months or

under the same operating conditions Chemical cleaning should be performed when the

pressure difference across the membrane rises by 0.5 bar or more than the initial rise.

Depend on It is more effective to carry out chemical cleaning when the membrane fouling

is relatively light, and to carry out chemical cleaning in time and regularly

Cleaning will make the system runmore stable.



Recommended cleaning chemicals

Pollutants Chemicals concentration cleaning time

organic matter Sodium hypochlorite
(concentration 10%)

1000～5000mg/L
1～2h

organic matter sodium hydroxide pH<12
1h

Inorganic matter hydrochloric acid 0.1mol/L
1～2h



三 、MBR technological design
7.Automatic Control System

state run shutdown

Lightning

serial
number

1 2 3 4 5 6 7

step
sequence

run air water
backwash

stop
pumpin
g

CEB into
medicine

soak rinse shutdown

Pum
p
valve
condition

surface

Suction
pump

o

backwash
pump

0 0 0

chemical pump o

Permeate
valve

o

Backwash
valve

o o o

Intake valve o

tim
e

15-

30min

30-

60S

2-

8min

30-

60S

5-

10min

60-

90S



三 、MBR technological design
Aerobic membrane-bioreactor treatment of municipal and industrial
wastewater some parameters
project

Enter Water COD(mg/L)

COD removal rate (%)

Sludge concentration (g/L)

volumeload(kgCOD/(m³d))

Sludgeload(kg COD/(kgVSSd))

SewagemudProduce Rate (kg MLSS/kg COD)

Hydraulic retention time (h)

Sludge age (d)

Traditionalactivatedsludgemethod:

city sewage

44.2~800

90~98

10~20, up to 50

1.2~5.78

0.03~0.55

0~0.34

2~24
5~c

Industrial
wastewater

1333~68000

90~99.8

>20

0.25~16

0.012~2.72

0.05~0.35

14~389

6.2~600

Volumeload:0.6~1.8 kgCOD/(m³d)

Sludge load: 0.4~0.8kg COD/(kg VSS-d )

Sludgeage: 5～15d



四、MBR application



四 、MBR application

China's per capita water resources are only 2250m³ /person.years , less than the world average

Flat 1/4. Among the more than 600 cities in China, more than 300 are short of water.

Per capita water resources in North China are less than 1/5 of the national average level.

Almost all cities in China are facing water shortages. Membrane bioreactor technology is known for its

High-quality effluent water quality is considered to have good economic, social and environmental benefits.

Water technology has attracted much attention. Although there are still high operating costs, but with

The advancement of film manufacturing technology, the improvement of film quality and the reduction of

film manufacturing cost,

MBR investment will be reduced accordingly.



四 、MBR application

On the other hand, the development of various new membrane bioreactors also makes

the operation cost a lot

large reduction, such as gravity submergedMBR operating at low pressure,

Anaerobic MBR and so on

Compared with the traditional aerobic pressurized membrane bioreactor,

its operating cost is greatly reduced.

Therefore, from a long-term point of view, the application range of membrane bioreactors

in water treatment

The circle will becomewider andwider. In today's increasingly stringent water environment standards,

MBR has been displayed

Showing its huge development potential, it will be an alternative to traditional wastewater

treatment technology in the new century

strong competitor.



四 ,MBR application

The following areas are considered to be the most promising areas

for MBR application:

>Upgrading of existing sewage treatment plants

Areas with no drainage system and fragile ecology

>Regions or places that require wastewater reuse, such as hotels, car washes, etc.

>Treatment of high concentration and refractory industrial wastewater

>Treatment of Landfill Leachate



四. Aikeli State MBR specialty

(1) Special HDPE film is manufactured by unique stretching technology

The slit film holes made by this unique stretching method can be more dense than the circular film holes.

effectively remove microorganisms, avoid clogging, and can provide more stable membrane flow

quantity.

(2) Asymmetric Hollow Fiber Membranes

The inner surface of the asymmetric hollow fiber membrane produced by us using our

patented technology

The surface gap is much larger than the outer surface gap. Such a special structure

The hollow fiber membranes produced by us have perfect filtration performance and

high output



ef f ic iency

四 、MBR application

(3) The main process adopts the industry's first modular design

The box-type model we launched has a simple shape, convenient loading and unloading, and is easy to install.

Flexible operation and convenient maintenance. Also according to different customer requirements, not

According to the different scene environment, different combination modes are adopted.

(4) Optimal Design of Aeration System

Patented Arkley State (ECONITY) Aeration tubes provide more efficient

Aeration is evenly distributed, saving energy consumption and correspondingly reducing operating costs.

And cooperate with the box-type membrane to generate a closed space and promote lateral flow

The moving air velocity is maximized, which significantly reduces membrane surface fouling.



五,MBR Comparison
1. MBR Comparison with traditional activated sludge process

1.1 Introduction to Activated Sludge Process

The traditional activated sludge method is the basic mode of the activated sludge
method to remove organic matter and suspended

things as themain purpose,Applicable to situations where phosphorus and
nitrogen removal do not need to be considered, its core processing

It consists of uni t aerat ion tank and sedimentat ion tank. Due to different
operating modes and parameters, traditional activated sewage

The mud method has evolved into traditional aeration, complete mixing, stage
aeration, adsorption regeneration, delayed aeration,

High-load aeration, deep well aeration, pure oxygen aeration and other processes.



五,MBR Comparison
1. MBR Comparison with traditional activated sludge process

project type MBR
Activated sludge + secondary
settling tank

Advantages of MBR

Water way intercepted effluent Free sediment effluent

Suspended sol ids and turbid ity are close to
zero ; Bacteria and viruses are largely
removed.

residual sludge age many

The output of excess sludge is low, reducing
pollution mud d i s p o s a l c o s t s .

scope of application secondary treatment
Advanced processing

secondary treatment MBR can be used for deep process ing ,
Rea l i ze the reuse of sewage treatment .

Floor area Small big High volume load, sav ing space,
Not l im i ted by the se t t ing s i te .

Operation and management full braking manual operation

HRT and SRT can Rea l i ze mic rocomputer
au tomat i c cont ro l .



五,MBR Comparison
2. MBR and SBR Comparison

2.1 Introduction to SBR

The batch activated sludge process or the sequenced batch activated sludge process is referred to as the SBR

process, which is the active sludge process in the past ten years

One of themore eye-catchingwastewater treatment processes in the sludge treatment system. SBR is the current active

A variant of the sludge process, its reaction mechanism and the removal mechanism of pollutants and traditional

The activated sludge method is basically the same, only the operation is different. SBR The mode of

operat ion is entered by

It consists of 5 basic processes of water , react ion, prec ipi tat ion,

water discharge and standby. from sewage flow

From the start of input to the end of standby time is counted as one cycle. In one cycle, all process

In a reaction tank equipped with an aeration or stirring device, this operation is repeated again and again.

Repeatedly, in order to achieve the purpose of continuous sewage treatment.



五、MBR Comparison
2.MBR and SBRComparison

2.2 MBR to SBRThe advantages

project type MBR SBR Advantages of MBR

Water way intercepted effluent Port water outlet Flexible water outlet and continuous
water outlet; Bacteria and viruses are
largely removed.

Residual sludge age many The output of excess sludge is low,
reducing pollution mud d i s po s a l
c o s t s .

scope of application

secondary
treatment
Advanced
processing

secondary treatment

MBR can be used for deep
process ing,
Real ize the reuse of sewage
treatment .

Floor area Small big High volume load, saving space, Not
l imi ted by the set t ing si te .

Types of organic matter
removed

one SRT is large, which is conducive to the
generation of sludge diversification,
increase the scope of processing



五,MBR Comparison
3. MBR Comparison with Biological Contact Oxidation

3.1 IntroductiontoBiologicalContactOxidation

Biological contact oxidation method - set filler in the main reaction area, through continuous cultivation to make

Microorganisms attach to the filler, increase the biomass through the filler, and improve the mass transfer

efficiency .

it has a high removal effect onCOD,BOD,SSandotherpollutants. in process Oxygenrequiredby

microorganismsisusuallysuppliedbyartificialaeration.Afterthebiofilmgrowstoacertainthickness, The

microorganisms near the filler wall will perform anaerobic metabolism due to lack of

oxygen, and thegasandaerationproduced Thescouringeffectformedwillcausethesheddingofbiofilm

andpromotethegrowthofnewfilm,forming Biofilmmetabolism.Thetypesoffillersincludegranularfillers,

honeycombfillers,soft

Fillers,semi-softfillers,combinedfillers,etc.



五、MBR Comparison
3. MBR Comparison with Biological Contact Oxidation

3.2 Advantages of MBR for biological contact oxidation + secondary sedimentation tank

Project type MBR Contact oxidation + secondary
sedimentation tank

Advantages of MBR

Water way intercepted effluent Free sediment effluent

Suspended sol ids and turbidity are close to zero;
Bacteria and viruses are largely removed.

residual sludge age many
The output of excess sludge is low, reducing
pollution mu d d i s p o s a l c o s t s .

scope of application
secondary treatment
Advanced processing

secondary treatment MBR can be used fo r deep process ing ,
Rea l i ze the reuse of sewage t rea tment .

Types of organic matter removed

many
one

SRT is large, which is conducive to the generation of
sludge
diversification, increase the scope of processing

Operation and
management

full braking manual operation

HRT and SRT can Rea l i ze mic rocomputer
au tomat i c cont ro l .



五、MBR Comparison
4 . MBR Compa r i s on w i t h b i o l og i c a l a e r a t ed f i l t e r

4.1 Introduction to biological aerated filter

Biological aerated filter ( BAF for short ) Also known as submerged biological aerated filter ( SBAF for short ), yes

A membrane treatment process that appeared in Europe in the late 1970s and early 1980s. Should

After the technology was initially used in the secondary treatment of sewage treatment, due to its good treatment performance,

The scope of application continues to expand. Biological aerated filters are divided into upflow and downflow. aeration

The main body of the biofilter can be divided into water distribution system, air distribution system, support layer, biological filler layer ,

Backwashing system and other five parts. Sewage enters the filter from the upper part of the pool and passes through the packing group

The formed filter layer forms a biofilm inhabited by microorganisms on the surface of the filler. filter at effluent rate

At the same time, the air passes through the bottom of the filler, and rises from the gap of the filler, and the air that flows down

Oxygen in the sewage is transferred to the sewage when it is in contact with the air, providing the microorganisms on the biofilm

Sufficient dissolved oxygen and rich organic matter. Under the action of microbial metabolism, organic

Pollutants are degraded and sewage is treated.



五、MBR Comparison
4. MBR Comparison with biological aerated filter

4.2 Advantages of MBR for biological aerated filter

project type MBR Biological Aerated Filter Advantages of MBR

residual sludge age many

The output of excess sludge is low,
reducing pollution mud d i spo sa l
co s t s .

Types of organic matter
removed many one

SRT is large, which is conducive to the
generation of sludge diversification,
increase the scope of processing

Operation and
management

full braking manual operation

HRT and SRT can Real ize
microcomputer automatic
control .



五,MBR Compared
5. MBR and A2/OComparison

5.1 Introduction to A2/O

A2/O consists of anaerobic section, anoxic section, aerobic section and sedimentation tank.

1. Anaerobic reactor, the raw sewage and the phosphorus-containing return sludge discharged from the

sedimentation tank enter simultaneously , Themain function of this reactor is to release phosphorus, and at the

same time, part of the organicmatter is ammonified;

2. Anoxic reactor, the primary function is denitrification, and nitrate nitrogen is reacted by aerobic reaction through internal circulation

Sentbythedevice,theamountofcirculatingmixedliquid isrelatively large, Generally2Q(Q is the raw sewage flow);

3, Aerobic reactor - aeration tank, this reaction unit is multi-functional, removes BOD ,

Nitrification and phosphorus absorption are carried out here. Flow is 2QThemixed solution flows back from here to the anoxic

reactor.

4. Sedimentation tank, the function is to separate mud and water, part of the sludge is returned to the anaerobic

reactor, and the supernatant The liquid is discharged as treatedwater.



五、MBR Compared
5. MBR and A2/OComparison

5.2 Advantages of MBR for A2/O+Secondary Settling Tank

project type MBR A2/O+secondary settling tank Advantages of MBR

Water way intercepted effluent Free sediment effluent

Suspended so l ids and turb id i ty are c lose to
ze ro ;
Bacter ia and vi ruses are large ly removed.

residual sludge age

many

The output of excess sludge is low, reducing
pollution m u d d i s p o s a l c o s t s .

Nitrification efficiency
high

Low

Microorganisms are completely trapped in
biological inside the reactor, which facilitates the
increase of S low growth of n i t r i f y ing
bacter i a ,
I n c r e a s e t h e r a t e o f n i t r i f i c a t i o n .

Floor area Small big

High vo lume load , sav ing space , No t
l im i t ed by the se t t i ng s i t e .
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