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The mot�vat�ons for recycl�ng of wastewater are man�fold. Most often stated are those perta�n�ng to 
�ncreas�ng pressures on water resources. Reuse of wastewater conserves the supply of 
freshwater, and th�s presents clear advantages w�th respect to env�ronmental protect�on. More 
pragmat�cally, wastewater reuse may result d�rectly from leg�slat�on, wh�ch can constra�n the 
d�scharge of polluted water by mak�ng th�s opt�on onerous or else for b�d such d�scharges 
altogether, or �t may s�mply be favoured econom�cally regardless of regulatory st�pulat�ons. 

Water recycl�ng �s reus�ng treated wastewater for benef�c�al purposes such as agr�cultural and 
landscape �rr�gat�on, �ndustr�al processes and to�let flush�ng. Water recycl�ng offers resource and 
f�nanc�al sav�ngs. Wastewater treatment can be ta�lored to meet the water qual�ty requ�rements of a 

 

BEST AVAILABLE TECHNOLGY FOR WASTE RECYCLING AND REUSE : ROCOD 

ROCOD Water Recycl�ng and Reuse
The Env�ronmental and Econom�cal Benef�ts 
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Planned reuse. Recycled water for landscape �rr�gat�on requ�res less treatment than recycled water 
for dr�nk�ng water. No documented cases of human health problems due to contact w�th recycled 
water that has been treated to standards, cr�ter�a, and regulat�ons have been reported. 

Membrane technology for Wastewater Recycl�ng and Reuse 

 

The types of membrane elements commonly used �n wastewater treatment 

Structure Types

Ceram�c Flat sheet, 
Hollow f�bers, 
Tubular,

Polymer Flat sheet, 
Hollow f�bers, 
Tubular, 
Sp�ral-wound cyl�nders
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Appl�cat�ons for Membrane Technolog�es �n Wastewater Treatment

APPLICATIONS DESCRIPTION

MICROFILTRATION AND ULTRAFILTRATION SYSTEMS  

Aerob�c b�olog�cal treatment for d�scharge or 
reuse

Membrane �s used to separate the treated 
wastewater from the act�ve b�omass �n an 
act�vated sludge process. The membrane 
separat�on un�t can be �nternal �mmersed �n the 
b�oreactor or external to the b�oreactor. Such 
processes are known as MBR 
processes.

Anaerob�c b�olog�cal processes Membrane �s used to separate the treated 
wastewater from the act�ve b�omass �n an 
anaerob�c complete-m�x reactor.

Membrane extract�on 
b�olog�cal treatment

Plate and frame, tubular, and hollow 
membranes are used to transfer h�gh pur�ty 
oxygen to the b�omass attached to the outs�de 
of the membrane. Such processes are known 
as membrane aerat�on b�oreactor processes.

Effluent reuse Used to remove res�dual suspended sol�ds from 
settled secondary effluent or from the effluent 
from depth or surface f�lters to ach�eve h�gher 
effluent qual�ty and/or effect�ve d�s�nfect�on w�th 
e�ther chlor�ne or UV rad�at�on for reuse 
appl�cat�ons.

Pretreatment for nanof�ltrat�on and reverse 
osmos�s

M�crof�lters are used to remove res�dual 
collo�dal and suspended sol�ds as a 
pretreatment step for add�t�onal process�ng. 

NANOFILTRATION

Effluent reuse Used to treat pref�ltered effluent (typ�cally w�th 
m�crof�ltrat�on) 
for �nd�rect potable reuse appl�cat�ons such as 
groundwater 
�nject�on. Cred�t �s also g�ven for d�s�nfect�on 
when us�ng 
nanof�ltrat�on.

Wastewater soften�ng Used to reduce the concentrat�on of mult�valent 
�ons 
contr�but�ng to hardness for spec�f�c reuse 
appl�cat�ons.
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Effluent d�spersal 
Reverse osmos�s processes have proved 
capable of remov�ng s�zable amounts of 
selected compounds such as 
N-n�trosod�methylam�ne.

Two-stage treatment 
Two stages of reverse osmos�s are used to 
produce water 
for bo�ler use su�table for h�gh-pressure bo�lers.
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REVERSE OSMOSIS

Effluent reuse Used to treat pref�ltered effluent (typ�cally w�th 
m�crof�ltrat�on) for �nd�rect potable reuse 
appl�cat�ons such as groundwater �nject�on. 
Cred�t �s also g�ven for d�s�nfect�on when us�ng 
reverse osmos�s.



Membrane b�oreactor (MBR) �s generally a term used to def�ne wastewater treatment processes 
where a perm-select�ve membrane, eg. m�crof�ltrat�on or ultraf�ltrat�on, �s �ntegrated w�th a b�olog�cal 
process  spec�f�cally a suspended growth b�oreactor. 

treatment step w�th no return of the act�ve b�omass to the b�olog�cal process. 

Almost all commerc�al MBR processes ava�lable today use the membrane as a f�lter, reject�ng the 
sol�d mater�als wh�ch are developed by the b�olog�cal process, result�ng �n a clar�f�ed and 
d�s�nfected product effluent. 

A membrane b�oreactor �s essent�ally a vers�on of the convent�onal act�vated sludge (CAS) 
system. Wh�le the CAS process uses a secondary clar�f�er or settlement tank for sol�d/
l�qu�d separat�on, an MBR uses a membrane for th�s funct�on. Th�s prov�des a number of 

advantages relat�ng to process control and product water qual�ty. 

Hollow f�bre (hollow f�ber) conf�gurat�ons compr�se one of the three ma�n conf�gurat�ons for 
membrane b�oreactor technology. 

Hollow f�bre (HF) membranes are normally vert�cally or�ented w�th the aerators �ntegrated e�ther 

usually prov�ded w�th some slack, to allow them to move laterally �n the flow of a�r bubbles, wh�ch 
also a�r l�ft the sludge through the f�bre bundle. 

Water flows from outs�de to �ns�de the �nd�v�dual f�bres and �s collected from the f�bre ends potted 
e�ther at one or both ends and fed �nto a collect�on chamber or man�fold. For some products, the 
f�bres are re�nforced w�th a bra�ded core to wh�ch the membrane �s bonded. 
Hollow f�bre membranes are used almost exclus�vely for �mmersed MBRs, both for �ndustr�al and 
mun�c�pal appl�cat�ons, where they are often favoured for larger �nstallat�ons on the bas�s of the�r 

lower membrane aerat�on energy demand. 

B�olog�cal pre-treatment 

The f�rst stage �n the treatment of many sewage �s b�olog�cal pre-treatment wh�ch breaks down 
organ�c compounds, and removes n�trogen through anaerob�c and anox�c treatment.  

WHAT IS MEMBRANE BIO REACTOR ?

FILTRAN HOLLOW FIBER MBR MODULES
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F�ltran submerged ultraf�ltrat�on (S-UF) plant, as part of a membrane b�oreactor, can be used as 
part of the act�vated sludge process. S-UF separates the pre-treated sewage from the act�vated 
sludge, the latter be�ng recycled. S-UF replaces the settlement tank �n the trad�t�onal b�olog�cal pre-
treatment process, and has a number of advantages: 

S-UF �s eas�er to control and operate; thus requ�r�ng lower manpower levels and lower 
ma�ntenance. 
S-UF allows a h�gher recovery of b�omass and the den�tr�f�cat�on/n�tr�f�cat�on tanks are thus 
reduced to about one th�rd of the�r normal s�ze. 
These factors comb�ned result �n s�gn�f�cant sav�ngs �n space. 
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FILTRAN TUBULAR
MBR MODULES

Tubular Membranes have h�gh ant�-pollut�on, h�gh operat�onal flux and exchangeable membrane 
components. They are w�dely used �n leachate MBR, �ndustr�al wastewater MBR, fermentat�on 
broth f�ltrat�on, ju�ce f�ltrat�on, o�l-water separat�on，wastewater treatment and emuls�on treatment 
process. There are hundreds of projects so far. 

Su�table for a var�ety of separat�on appl�cat�ons, �nclud�ng fermentat�on f�ltrat�on, ju�ce f�ltrat�on, 
s�destream MBR, heavy metal water f�ltrat�on, and o�ly wastewater f�ltrat�on) 
H�gh operat�onal flux, long l�fespan 
Tubular membrane d�ameter: 4, 6, 8, 10, 12 and 24 mm 
MWCO: 10k-250k Dalton 

Membrane mater�als: polyv�nyl�dene fluor�de (PVDF), polysulfone (PS) 

Innovat�ve Exchangeable Membrane Element and Module Hous�ng Des�gn 
Sav�ngs on Replacement Cost,reusable sta�nless steel membrane surface cas�ng 
User fr�endly, users can replace �t on s�te 
When a s�ngle membrane module fa�ls, �t w�ll not affect the operat�on of the ent�re system 
The membrane module has many spec�f�cat�ons, from DN65 to DN250, and the area ranges 
from 1.1㎡ to 72㎡. 
It can meet d�fferent requ�rements, opt�m�zed des�gn of the ent�re system 
Membrane modules can be up to 4.0 meters �n length, w�th standard lengths of 3.0 meters and 
3.66 meters 
Custom�zed Des�gn 
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FILCER CERAMIC 
TUBULAR MODULES

Ceram�c membrane �s a porous f�ne ceram�c f�lter wh�ch �s s�ntered from Alum�na, T�tan�a or 
Z�rcon�a under ultra h�gh temperature. Ceram�c membrane normally has an asymmetr�cal structure 
w�th porous support act�ve membrane layer. The macro porous support ensures the mechan�cal 
res�stance wh�le the act�ve layer funct�ons separat�on rang�ng from M�crof�ltrat�on, Ultraf�ltrat�on and 
even Nanof�ltrat�on (from 10nm down to 1KD). Ceram�c Membrane always runs at a CROSS 
FLOW FILTRATION mode. 

The turb�d flu�d goes through membrane layer �ns�de the s�ngle channel or a mult�channel at a h�gh 
veloc�ty. Dr�ven by TransMembrane Pressure(TMP), the clean l�qu�d w�th m�cro-molecule pass 
through the membrane layer vert�cally to permeat�on, the sol�d and b�g molecule �s rejected �n 
retentate. The feed flu�d �s thus clar�f�ed, concentrated and pur�f�ed. 
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FILCER CERAMIC FLAT 
SHEET MEMBRANE 
BIOREACTOR (FILCER)

The ceram�c flat sheet membrane �s a new h�ghly eff�c�ent mult�-porous membrane for water 
treatment. As �t �s an �norgan�c membrane, �t has the advantages of chem�cal res�stance, long l�fe, 
good ant�-foul�ng performance etc. compared to organ�c membrane. Compared to tubular ceram�c 
membrane, �t has advantages such as lower cost, lower power consumpt�on, smaller space 
requ�rement. 
Apps 
* Industr�al wastewater treatment 
* Domest�c wastewater treatment 
* Membrane b�oreactor 
* Reverse Osmos�s pre-f�ltrat�on 
* Wastewater recovery 
* Dr�nk�ng Water Treatment 
* Seawater treatment 
Propert�es 
* Strong mechan�cal strength, good chem�cal stab�l�ty, small pore s�ze range, good ant�-foul�ng 
ab�l�ty. 
* H�gh separat�on eff�c�ency and f�ltrat�on prec�s�on, small TMP, low operat�ng power consumpt�on. 
* Conven�ent ma�ntenance, automat�c operat�on, onl�ne clean�ng and product�on, long l�fe. 
* Very l�ttle add�t�onal pre-treatment, very l�ttle space requ�red. 
* W�de appl�cat�on, comb�nat�on w�th mult�ple processes to ach�eve h�ghly eff�c�ent comprehens�ve 
wastewater treatment 
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The ROCOD Module uses reverse osmos�s for molecular separat�on, desal�nat�on and pur�f�cat�on of 
l�qu�ds.  

The module �nvolves a total reverse osmos�s system result�ng �n a module that operates effect�vely and 
econom�cally even at �ncreased turb�d�ty and S�lt Dens�ty Index levels.  

Compared w�th standard RO, �t can work stably w�th h�gh TDS and COD wastewater.  

Appl�cat�on                                 
Leachate treatment 
Dye�ng waste water 
Seawater desal�nat�on 
Paper product�on waste water 
Da�ry waste water etc. 

ROCOD HIGH COD 
WASTE WATER REVERSE 
OSMOSIS MEMBRANES
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Th�s module cons�sts of a pressure tube and hydraul�c d�scs wh�ch are held by a center tens�on rod. 
Octagonal membrane cush�ons l�e between every two d�scs. Ow�ng to th�s spec�al construct�on, open flow 
channels are formed between the hydraul�c d�scs and the membrane cush�ons where the raw solut�on 
concentrates. The �nd�v�dual channels are jo�ned together by open�ngs �n the d�scs, wh�ch are arranged �n 
annular pattern, so that the feed water flows rad�al across the membrane cush�ons, alternately from the 
�ns�de towards the outs�de.  
The membrane cush�ons are made of two s�ngle membrane d�scs w�th an �nter-med�ate layer (spacer). The 
membranes are manufactured from mod�f�ed polyam�de, the mater�al of �ntermed�ate layers �s polyester. 
Us�ng the ultrason�c weld�ng techn�que the med�um can not come �nto contact w�th other mater�als 
(membrane glues, etc.).  
Bes�de var�ous reverse osmos�s membranes also nanof�ltrat�on membranes are del�verable.  

DTRO REVERSE 
OSMOSIS MEMBRANES

Reverse osmos�s �s a cross-flow f�ltrat�on process, �.e. dr�ven by pressure: untreated water flows across an 
act�ve layer (membrane) at h�gh veloc�ty and the f�ltrate flow passes through the membrane �n vert�cal 
d�rect�on.  
Membrane separat�on �s a qu�te phys�cal process, �.e. the components to be separated undergo ne�ther 
thermal, nor chem�cal, nor b�olog�cal changes. Reverse osmos�s allows the separat�on of low-molecular 
substances and �norgan�c salts. For th�s reason reverse osmos�s has proven �ts su�tab�l�ty �n most d�fferent 
f�elds of  appl�cat�on, such as:  

pur�f�cat�on of landf�ll leachate  
effluent from pharmaceut�cal �ndustry  
pur�f�cat�on of �ndustr�al waste water  
desal�nat�on of sea water for dr�nk�ng water product�on  
reject treatment from Sp�ral RO  
effluent treatment from text�le �ndustry and dye�ng process  
tannery effluent treatment  
waste water treatment from d�st�ller�es  
treatment of compost plant waste water  
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