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ABSTRACT

In recent times, the growth of various industries has led to an increase in the
generation of colored wastes and effluents. Dyes, in particular, are significant water
pollutants that contribute to the production of colored effluents. Physical, chemical,
and biological methods have been employed to treat and purify colored wastewater.
With the progress of polymer science, the fabrication of diverse types of membranes
for dye removal has increased based on the properties of different dyes. By
manufacturing membranes in varying sizes, dyes can be eliminated from wastewater.
In addition, the use of clay and metal-organic frameworks has facilitated the
development of membranes for efficient dye purification and removal. This article
discusses the production and application of different types of polymer membranes for
the removal of dyes while introducing dyes

Polymeric membrane
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Table 1: The examples of membrane pressurized processes.

Pressure driven
Wastewater treated
membrane process

UF Vegetable oil factory
MF-RO Urban wastewater
Municipal wastewater(disinfection and
MF
phosphorus removal)
MF Synthetic emulsifiedoily wastewater
NF-RO Dumpsite leachate
UF Poultry slaughterhouse,wastewater
NF Textile
UF-RO Metal finishing industry
UF-RO Oily wastewater
UF-NF/RO Phenolic wastewaterfrom paper mill

COD(91%), TSS(b)(100%), TOC(87%), PO, (85%), CI” ©)
(40%)
Pesticides and pharmaceuticalsremoved to discharge limit )
Contaminants removed to below detection limit (8)
95% removal of organiccontaminants 9)
95% water recovery (10)
COD and BOD removal> 94%,fats (99%), suspended 1)
substances (98%)
COD (57%), color (100%), salinity (30%) (12)
90-99% removal of differentcontaminants (13)
Oil and grease (100%), TOC (98%), COD (98%), TDS (14)
(95%), Turbidity (100%)
COD (95.5%), phenol (94.9%) (15)

Note: COD:chemical oxygen demand, TSS: total suspended solids, BOD: biochemical oxygen demand, TOC: total organic carbon, TDS: total
dissolved solids.

0F) jled cov slaanT b Lol sla S551Y Jgio
Table 2: The main properties of pressurized processes (16).

Mw cut off
(kilo

Retained
diameters

pressure

Membrane -
required

process

Membrane type

Average

permeability Solutes Retained

Dalton) (um) (bar)

porous, asymmetricor

(L/m? h bar)
Bacteria, fats, oils, greases,

MF 100-500 0.1-10 1-3 : 500 colloids, organic,micro
symmetric :
particles
proteins, pigments,
UF 200-150 0.001-1 2-5 Micro porous,asymmetric 150 oils,sugar, organic,
microplastics
P e
NF 2-20 0.001-0.01 5-15 porous,asymmetric,thinfil 10-20 . . !
. divalent anions,lactose,
mcomposite . .
sucrose, sodium chloride
0.0001- Semi porous,asymmetric, All pollutants
RO 0.2:2 0.001 1575 thinfilm composite >-10 includingmonovalent ions
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Figure 2: Left, Mixed polymer nanocomposite membranes,Right, thin
layer polymer nanocomposite (33).

! Nonsolvent-induced phase separation (NIPS)
2 Thermally induced phase separation (TIPS)

% Evaporation induced phase separation (EIPS)
* Vapor-induced phase separation (VIPS)
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Figure 1: Schematic diagram of the separation mechanisms of loose
NF membrances (29).
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Figure 3: Steps of non-solvent induced phase separation process [33].

Polymeric material
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Water Bath at 0°C

Phase Inversion
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Figure 4: Steps of thermal induction phase separation method (33).
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Figure 6: Membranes fabricated with nanomaterials, such as mono component nanomaterial membranes fabricated with the integration of
nanoparticles, nanofibers, carbon nanotubes, and nanosheets, and their composites (38).
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Figure7: Schematic diagram for applying the prepared membranes in dye removal from agqueous media (65).
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Figure 8: Schematic of types of electrospinning setup and morphology of nanofibers (66).
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Table 3: Pristine and blend electrospun polymer nanofibers as adsorbent for removal of dyes (66).

Adsorption Conditions

MV 6 25 -

Range conc
(mg/L)

Qmax(Mg/g)

PMAA-co-PMMA 5-200 135.37
Nylone-6 AB-117 515 25 4 25-400 58.8
Keratin MB 6 20 1 50-250 170
SPES MB 6.8 RT 1 6 6.6
PAN/PAMAM MO - 30 3.33 - 120.77
PAN/PVDF BB-41 6 25 0.66 10-40 166.6
polyamide 6 AB-41 - 20 0.1 10 43.9
PPI-N6 AR-252 4 25 0.6 12.5-100 158.73
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