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NANOMEMBRANE  TREATMENT OF BRACKISH NANOMEMBRANE  TREATMENT OF BRACKISH 
WATER IN RURAL AREAS OF NORTH WEST WATER IN RURAL AREAS OF NORTH WEST 

PROVINCE.PROVINCE.



Back groundBack ground

DWAFDWAF-- NWU collaboration. NWU collaboration. 
The nitrogenous pollution confirmed The nitrogenous pollution confirmed 
The highly nitrateThe highly nitrate--polluted sources were also polluted sources were also 
contaminated with contaminated with ClCl, F, SO4,Ca and Mg ions., F, SO4,Ca and Mg ions.
These pollutants are a health riskThese pollutants are a health risk
Membrane technology i.e. NF and RO Membrane technology i.e. NF and RO 



High nitrate ion concentration; Relatively high population densiHigh nitrate ion concentration; Relatively high population density; ty; 
Groundwater the sole source of water; Security considerations foGroundwater the sole source of water; Security considerations for water r water 
treatment plant.treatment plant.
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A crossA cross--flow module reactor, fitted with a spiralflow module reactor, fitted with a spiral--
wound wound nanomembranenanomembrane, pilot water treatment plant , pilot water treatment plant 
was setwas set--up (Figure 3);up (Figure 3);
The The nanomembranenanomembrane crosscross--flow reactor was flow reactor was 
connected to a feed and product water storage connected to a feed and product water storage 
tanks;tanks;

Brine Membran
e 

Raw 
water

Permeat
e water





NF membranes NF membranes 
((DesalDesal--DL, NF90 and NF270) DL, NF90 and NF270) 

RO membranesRO membranes
(BW30, S5 and GM) (BW30, S5 and GM) 

The The determinandsdeterminands were NO3, were NO3, ClCl, F, SO4, Ca , F, SO4, Ca 
and Mg.and Mg.



Table 1: SANSTable 1: SANS--241 for 241 for determinandsdeterminands at at BatlhapingBatlhaping Primary School.Primary School.

DeterminandDeterminand SANSSANS--241/ppm241/ppm Con in Con in ppmppm

NO3NO3 1010 23.623.6

ClCl 200200 637637

FF 1.01.0 44

SO4SO4 400400 110110

CaCa 150150 176176

MgMg 7070 102102



Table 2: SANSTable 2: SANS--241 for physical 241 for physical determinandsdeterminands at at BatlhapingBatlhaping Primary Primary 
School.School.

DeterminandDeterminand SANSSANS--241241 Physical quality of Physical quality of 
BPS  brackish waterBPS  brackish water

pHpH 5.0 5.0 –– 9.59.5 7.857.85

ECEC <150 <150 µµS/cmS/cm 229229

TDSTDS <1000 mg/l<1000 mg/l 91.991.9



Table 3:Chemical quality of Table 3:Chemical quality of nanomembranenanomembrane permeate at BPSpermeate at BPS. . 
NANOMNANOM
EMBRAEMBRA
NENE

NO3/NO3/
ppmppm

Cl/ppCl/pp
mm

F/F/pppp
mm

SO4/SO4/
ppmppm

Ca/Ca/pppp
mm

Mg/Mg/pppp
mm

DesalDesal
--DLDL

15.115.1 393393 0.7740.774 10.010.0 104104 56.556.5

NF27NF27
00

11.711.7 246246 0.4360.436 6.716.71 64.664.6 28.028.0

NF90NF90 3.193.19 45.045.0 0.2210.221 5.395.39 9.849.84 5.375.37

BW30BW30 1.931.93 10.510.5 0.1080.108 10.010.0 2.812.81 0.500.50

S5S5 1.421.42 17.717.7 0.1630.163 2.002.00 2.962.96 1.501.50

GMGM 0.8330.833 15.715.7 0.2390.239 4.114.11 4.914.91 1.691.69



Table 4: Physical quality of Table 4: Physical quality of nanomembranenanomembrane permeate at BPS.permeate at BPS.

NanomembranNanomembran
ee

pHpH EC/ EC/ µµS/cmS/cm TDS/mg/lTDS/mg/l

DesalDesal--DLDL 8.188.18 181181 72.672.6

NF270NF270 7.277.27 113113 45.345.3

NF90NF90 6.816.81 25.525.5 10.710.7

BW30BW30 6.786.78 7.227.22 3.033.03

S5S5 6.466.46 10.310.3 4.334.33

GMGM 6.886.88 6.336.33 2.662.66



Figure 4: Multivariate cluster analysis of Figure 4: Multivariate cluster analysis of nanomembranenanomembrane permeate permeate 
data.data.



Figure 5: A plot of the concentration of NO3 versus the treatmenFigure 5: A plot of the concentration of NO3 versus the treatment t 
membranes.membranes.
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4.4. CONCLUSIONSCONCLUSIONS

NanomembranesNanomembranes DesalDesal--DL and NF270 are not suitable for the DL and NF270 are not suitable for the 
treatment of brackish groundwater;treatment of brackish groundwater;
NanomembraneNanomembrane which had the highest rejection for all the which had the highest rejection for all the 
determinandsdeterminands (except SO4) was BW30;(except SO4) was BW30;
RO membranes virtually removed all the Ca and Mg ions, relative RO membranes virtually removed all the Ca and Mg ions, relative to to 
NF90, from the brackish groundwater;NF90, from the brackish groundwater;
NF90 is optimal for brackish groundwater treatment;NF90 is optimal for brackish groundwater treatment;



WAYWAY FORWARDFORWARD

Technologies which do not operate on Technologies which do not operate on 
electricity;electricity;
Methods of treatment which use local Methods of treatment which use local 
materials;materials;
Water quality education training for rural Water quality education training for rural 
communities.communities.
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