


New Developments in Filter C ridges for 
Reverse Osmosis Pre-filtration 

R everse osmosis (RO) pre- 
treatment systems are 
designed to reduce sus- 
pended solids to a level that 
will provide the most suit- 

able conditions for the perfarmance of 
the membrane system. Depending upon 
h quality of the feed water, pueaf- 
ment may include wtkment, clarifica- 
tion, multi-media filustion, and chemical 
treatment. However, sediment pre-filtra- 
tion is always myired to ensun that sus- 
pended materials in the source water do 
not permanently clog or foul the mem- 
brane. Redunion of suspended matter in 
RO feed water is a standard requirement 
m ensure cost-effective and cff~cient 
water treatment and enhanced RO system 
life. 
- 

In the early days, only cotton suing 
wound onto asfeel core was available for 
tilustion. Today thEn is a wide choice in 
filter camidgk and filter media. The 
advanlager and disadvantages of vadous 
types of filter camidges need to be eon- 
sidered to make the right choice fa RO 
pre-filmtion. 

Convtntiad S b h y - r o d  Fntcr 
Cnrtridgea 

Polypropylene suing wound car- 
tridges, due to their inancss  and wide 
range of chemical resistance, an among 
the most commonly used filters for 
reducing sediments and other suspended 
impurities in liquids and water. 
Traditionally these eamidges are made 
from "friction-spun" yams. 

Despite their great popularity, these 
string wound camidges have many major 
drawbacks. Fibers on ihe surface of y m  
tend to come loose with flow of liquid 
and pressure surges in the system. 

In the standard textile yam manufac- 
turing pmfess a spin-finish has to be nec- 
essarily applied on h surface of the 
fibers. Spin-finish contains a number of 
chemicals like lub"cants, surfact-ants, 
antioxidants. antistatic agents, emulsi- 
fiers, and bactericides;etc. Unless r b  
media is pre-washed (though so 
residue will remain), these chemi( 
start lo leach out and can be of 
observed as foaming in the filtrate. . 
leaching out of these chemicals can 
detrimental for the filtrate as well 
downstream traments. 



MelI.blorm Cutridgea 
Melt-blown filter cartridges were 

developed several years ago as a 
lower cost substitute for suing 
wound eamidges. They are made 
using a onestep pmcess in which 
high-velocity air blows molten 
polypmpylene lesin fmm an exrmd- 
er die tip onto a t a b u p  screen or a 
m h l  to form layers of %If bond- 
ing fiber web. The only real advan- 
tage melt-blown uutridges have over 
conventional string-wound filtcrs is 
freedom from pmcess chemicals. 
These cartridges do not have a sup- 
porting m e  and tend to collapse 
under wen moderate pressure differ- 
ential. 

mlpd Pa* cartridge, 
They are fabricated in pleated 

f o m  for extended area using film 
shed Orathin ftbmus felt. Tlme car- ' 
tridges essentially work on the prin- 
ciple of surface filtration but some depth 
filtration also takes olace. which can have ~ ~ 

a profound effect bn the characteristic 
and life of the filter. When surface type 
filters are exposed to the flow of contam- 
inated fluid same of the pores become 
partlally bloclnd by small had  p t i c l e s  
as well as by partial inmsion of sofl 
deformable particles. These panicles can 
f m  a slime or gel that can completely 
clog a filter. As such, these filters are 
suitable only in situations where the 
incoming water a fluid is relatively 
cleah 

Bonded FUter Csrtrtdge, 
Bonded cartridges are u s d l y  of con- 

less c o m c t i o n  and consist of resin 

adjacent yams resulting in a highly 
stable media suuelure wherein the .~ .... ....... ........ 
vems arr l d e d  in dace and ore- 

side. The stable slmcturr provides 
an excellent knife-edge sealing 
pmpeny to lhe eamids.  U n k  
conditions of flow and pressure 
fluctuations, the new cartridge is 
m m  resistant to pmiele unload- 
ing. 

With theimproved media, there 
are no typical diamond-shaped 
open apaces and the yam media 
covers all the area. The liquid 
flows through the entire yam st&- 
tun  and contaminant panicles are 

such that it becomes possible to 
being mostly limited to viscous fluids. trap particles smaller than the size of the 

complex pathways. 
New Dnelopmnts  In Pier Medi. Finally, through improved winding 

A new media for string-wound filter technology, the pitch, number of cmso- 
cartridges has bwn recently developed ings and space between each svand of 
that o v m m e s  all ihe shomomings of yam is continuously varied and con- 
friction spun yam as well as those of trolled horn stan m finish in making the 
~leated. resin-bonded and soun-banded eamidm. 
k r idges .  See Figure I. n$ pmcesr of 
making Ulc new media begins with I N %  
pure polypropylene that is melt-spun 
(extruded) without the use of any chemi- 
cals. The extruded media consists of con- 
tinuous filaments of multi-lob& cross- 
section with numerous micro voids 
betwecn each individual filament. Thesc 
chemical-free continuous filaments are 
then randomly oriented to each other, 

~ v~~ 

The inner layers of the yams am 
wound close together and the space 
between yarns is gradually increased 
towards the outer Isyes, while the yams 
remain locked together because of the 
random protruding loops. The suucme 
has the same firmness fhmughout the 
depth of the camidge, giving more con- 
sistent and better performance. 
Test results have shown that Ulis new 

banded fibers of solid parii~les, A p o p -  intermixed, looped and entwined into a process provides up to twice the dm 
lar type is made fmm short cellulose non-mund, highly srable, bulky yam, holding capacity and filter life at equiva- 
fibers using phenols or melamine as the When this media is wound into a fil- lent competitive efficiencies, while 




