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Abstract 

Nanofiltration is a pressure-driven film measure for fluid stage detachments. It is employed in numerous applications 

due to lower energy utilization and higher motion rates. The properties of nanofiltration membranes lie between 

those of non-permeable reverse osmosis layers and permeable ultrafiltration layers where partition is typically 

thought to be because of size rejection and, sometimes, charge impacts. The improvement of nanofiltration 

development as a practical association over continuous years has provoked a pivotal extension in its application in 

different endeavours, for instance, treatment of blurring effluents from the material industries, division of 

medications from development stocks, demineralization in the dairy business, and metal recovery from wastewater 

and disease clearing 
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Introduction 

Nanofiltration (NF) is a pressure driven membrane process based on the 

separation capabilities of reverse osmosis and ultrafiltration [1]. 

Nanofiltration is often used where the divalent ions (Ca, Mg etc) have to 

be removed but it can also be employed in the separation of ions from 

solutes such as small molecules of sugars [2,3]. The molecular weight cut 

off of nanofiltration membranes is between 200 - 1000 Daltons, which 

means pore size ranges between 1 - 10 nm [4]. Typical rejections of NF 

membranes are 60 % for NaCl, 98 % for magnesium sulphate, glucose 

and sucrose [5,6]. Generally, this opens up the possibilities enhancing 

process efficiency and the production of new products, particularly in the 

food industry and biotechnology [7]. Some other specific applications of 

nanofiltration are the removal of colour, removal of trihalomethane 

precursors from surface water, removal of low molecular weight species 

such as organics in pharmaceutical production, surfactants from waste 

waters etc [8,9]. The potential applications of nanofiltration are in food 

industry and environmental protection [10]. 

Nanofiltration membrane process 

Reverse osmosis membranes are basically non-permeable, and allows 

passage of fluid by high working pressing factor of 20 to 100 bars [11]. 

Nanofiltration membranes has pore size of 1–5 nm and it can hold 

particles, and low sub-atomic weight organics [12]. It has essentially 

higher water porousness than reverse osmosis membranes and works at 

                                                           
 

lower pressure normally 7 to 30 bar [13]. Similarly, ultrafiltration 

membranes possess pore size ranges from 5 to 20 nm and holds fine 

colloids, macromolecules, and microorganism and works with pressure 

scope of 1 to 10 bar [14]. The other types of membranes that are utilized 

in fluid measures are microfiltration (MF), electrodialysis (ED), fluid film 

(LM), pervaporation (PV), fume penetration (VP), and gas saturation 

(GP) [15,16,17].  

Nanofiltration membrane construct 

Nanofiltration membranes possess a fixed charge created by the 

separation of surface assemblies such as sulphonated or carboxyl acids 

[18]. The characteristics of nanofiltration membranes, subsequently, 

permits particles to be separated by a mix of the size and ultrafiltration 

electrical impacts and the particle collaboration systems of reverse 

osmosis [19]. Such types of membrane presented novel technique in 

wastewater treatment [20]. The pore size of nanofiltration membrane is 

approximately 1 nm which allows even little uncharged solutes to be 

dismissed while the surface electrostatic properties permit monovalent 

particles to be sensibly very much communicated with multivalent 

particles for the most part held [21,22]. These features make this 

membrane very valuable in the fractional process and in solutes expulsion 

from complex interaction streams [23]. Nanofiltration membranes are one 

of the promising advances for the treatment of typical normal matter and 

inorganic defilements in surface water since surface water has low 

osmotic squeezing factor therefore a low-pressure movement of 
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nanofiltration is possible [24]. In the nanofiltration of surface waters, 

ordinary normal combinations, which have commonly enormous iotas 

appeared differently in relation to film pore size, could be dispensed with 

by sieving instrument, however the inorganic salts by the charge effect of 

the layers and particles [25,26]. 

Separation mechanisms in nanofiltration 

Nanofiltration take advantage of lower working pressure factor appeared 

differently in relation to reverse osmosis, and higher regular excusal 

diverged from ultrafiltration [27]. For the colloids and immense particles, 

physical sieving would be the prevalent excusal framework however for 

the particles and lower sub-nuclear weight substances, plan spread 

instrument and charge effect of membrane plays an important role in 

segmentation [28]. There are four stages of nanofiltration separation 

which are as follows: 

1. Wetted surface: Water binds with the membrane through hydrogen 

bonding and the atoms which structure the hydrogen holding with 

the layer can be moved [29]. 

2. Preferential sorption/Capillary dismissal: Membrane for 

nanofiltration is assorted and microporous, and static revulsion 

occurs because of numerous electrostatic factors [30]. 

3. Solution dissemination: Solutes and solubles break up in the 

membrane due to dispersion [31]. 

4. Charged slim: Electric twofold layer in the pores allows release of 

particles of similar charges and counter-particles are dismissed 

because of the streaming potential [32]. The excusal of uncharged 

molecules is overpowered by size preclusion, while that of ionic 

species is influenced by both size dismissal and electrostatic joint 

efforts [33]. Electrostatic ascribes of nanofiltration membranes have 

been known to play an important part in excusal anions, to be 

explicit, negative zeta potential on the layer surface changes with 

different pH and gathering of electrolytes [34]. 

Membrane fouling in the nanofiltration process 

Like some other film measures, nanofiltration membranes are vulnerable 

to layer fouling [35]. Layer fouling is one of the enormous hardships in 

any film or membrane layouts therefore understanding the fouling 

instrument and perceiving a suitable control decision is one of the crucial 

sections of this applications [36]. The responses for fouling issues require 

a multipronged approach including the film properties, useful conditions, 

feed characteristics, etc [37]. The nanofiltration membrane fouling could 

be a direct result of inorganic precipitation or scaling, colloidal fouling, 

regular adsorption and moreover biofouling [38]. While biofouling is 

huge in long stretch, without a doubt, biofouling happens exclusively after 

normal or inorganic or colloidal fouling [39]. Since coordinated efforts 

among solutes and the membrane layers are deficiently seen, it is possible 

that effects like charge associations, crossing, and hydrophobic 

affiliations may accept a huge part in membrane fouling [40]. Membrane 

layers with greater pores show a more essential decline as filtration 

proceeds because of inward plugging up [41]. In any case, movement 

decline isn't actually due to fouling but various factors like center 

polarization or osmotic factor component or film compaction can appear 

as fouling during the nanofiltration association [42]. Concerns like 

contemplated three limits, silt thickness record (SDI), modified fouling 

document (MFI), and the immediate association of the mass trade 

coefficient (MTC) to investigate the fouling [43]. Regardless, no 

association between's these limits were procured exhibiting that the 

fundamental filtration laws most likely will not be considerable for 

nanofiltration measures [44]. It was reported that the regular blends with 

sub-nuclear weight higher than 30 kDa was responsible for membrane 

fouling [45]. In addition, change in fouling framework after 20 h 

movement, possibly on account of the associations of the hydrophobic 

and hydrophilic pieces of organics [46]. In another study it was reported 

that the use of especially hydrophilic films with pore size of 1–2 nm and 

low working strain could reduce fouling because hydrophilic membranes 

were more resistant to fouling regardless of pore size [47]. Membrane 

fouling would be amazingly genuine in charged layers which can attract 

the oppositely charged organics with no issue however in case of particles 

like calcium, phosphorus, aluminium and iron, etc film fouling during 

water treatment measure were further developed [48]. 

On the other hand, colloidal materials could cause more fouling than 

natural materials in nanofiltration because of the following reasons: 

 Natural fouling due to the presence of organic species on the 

membrane surface [49] 

 Deficiency of saturate transition through the membrane [50] 

 Due to the testimony of natural substances [51] 

 Scaling which is characterized as the arrangement of mineral stores 

accelerating from the feed stream to the film surface [52]. 

Control of membrane fouling  

Membrane fouling is ordinarily controlled either by working the system 

inside the essential movement range or adding engineered materials or 

conceivably by pre-treatment which is the most uplifting answer for 

fouling control [53]. Normally used channel media is not sufficient to 

reduce the fouling, therefore a combination of coagulation, ozonation and 

biofiltration is utilized as a better option [54]. Extension of a 

polyelectrolyte overhauled the molecule excusal in nanofiltration [55]. 

Incited carbon adsorption is an outstandingly convincing pretreatment 

measure Since the basic decrease in fouling is predominantly a result of 

speedy, irreversible adsorption of regular substances on the film surface, 

giving a pre-treatment, for instance, adsorption or flocculation of organics 

before passing the feed course of action through the layer is 

extraordinarily amazing response for the film fouling issue [56,57]. 

Pretreatment of the feed to nanofiltration is one of the huge considerations 

to guarantee lower membrane fouling [58]. High molecular weight solids 

can damage the film surface unequivocally and break the stream in the 

filtration structure [59]. Recently, high-rate flocculation and appealing 

molecule exchange sap have been endeavoured to kill hydrophobic and 

hydrophilic organics exclusively to diminish the regular fouling on the 

nanofilter layers [60]. 

Conclusion 

Since nanofiltration shows properties between those of ultrafiltration and 

reverse osmosis, both charge and size of atom accept huge part in 

nanofiter excusal part. Thus, nanofiltration membrane is defined as a 

charged ultrafiltration structure with a low infolding reverse osmosis 

system. 
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