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Abstract
A severe water shortage resulting from extended period of drought occurred at
tinuation of our work for finding an

Hambantota area in the last few years. In a con
inexpensive solution for such severe water shortages in future the study presented

here was carried out. The main objective of the study was to find a low cost method
for desalination of seawater. In this regard, our attention was first focused on the
hange, distillation and freezing

detection of desalination capacity by using ion-exc
techniques. Normal laboratory distillation and freezing procedures were followed to
determine the extent of desalination of seawater and its applicability for drinking and
cleaning purposes. The capacity of a resin to desalinate seawater was determined by
filtering seawater through artificial resins, Amberlite [R-120(H) IR-45(0OH} and the

results obtained from the three methods are compared. Condugctivity, hardness (Ca2+
K’, and CI' were used as

and Mg®' concentrations), pH, concentrations of Na’',
parameters for estimating the extent of desalination. Titrimetric methods were used
trations of other ions were determined using a

to detect the hardness and the concen
flame photometer, conductivity meter and a pH meter. Measurements indicated a
freezing followed by distitlation.

remarkable decrease in salinity in seawater after

The hardness of distilled and frozen seawater was found to be in acceptable limits (<
500 ppm) for drinking purposes. It has also been found that an jon-exchange resin
like Amberlite IR-120(HY IR-45(OH), when using slower flow rates, has an
outstanding capacity to decrease the hardness of seawater compared to the

distillation.

Introduction
Desalination of seawater has received a significant attention nowadays in all over the

world in finding solutions to the severe water shortages resulting from extended
period of drought in many areas of the world. Such shortage occurred at
Hambantota, Sri Lanka, in last few years. The methods for desalination include
hydrate formation, reverse osmosis, the use of various chemicals, electro dialysis, etc

hods is highly expensive and not suitable to a developing

and each of these met
¢ method for this process is

country like Sri Lanka. Therefore finding an inexpensiv
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very essenti H
ofréri 3y n ;{al agd important to solve the water shortage problem in some arid
anka. General home appliances i 1 areas
] i such as boilers and i
simply mod : and refrigerators c
distl:ﬂ);ﬁ ified to oPtaln fresh water from sea water if the extent of desalinat'Em :c
o (l)‘n and freezing is in standard levels for normal use. However., th on by
esalinati . ’ , the extent
For this pu ion of seawater by applying these techniques should be detected fi otf
Gl :n rpfose, .a study was carried out to determine the salinity of seawate ';: ‘
N r
U ,dr:ezmg and passing it through ion-exchange resins. Fresh ta -
only defined as water containi . water is
. ng less than 1000 i
Drinkin . ppm of dissolved
- moreg ;ater,_accordmg to the U.S Public Health Service standards, should S:HS-
presented han 1000, preferably less than 500 ppm (Behrman 1968)’ Th "
e . . . » ' e
ere describes the very interesting results obtained after freezing follz?\'f)e;
e

by distillation and i
passing seawater thr ion- i
120 (H IRASCOH) ough an ion-exchange resin, Amberlite IR-

Methodology

Jon-Exchange Columns (50 c¢m height and 2.5 i

Amberlite IR- , .3 cm diameter) were pre
poured inetLRa]czoOlS:;: IRb-45(OH) e (50 g) was mixed with deionized \Sat:: ::2
HCI (20 mL) or NaOHa(;)(;l t 43 em height. The column was washed with cither 1M
washed with. deionized v mL) as requ1refj for activating the column. Then it was
(Dutce 1980). Activated ater until the acidity/basicity removes from the effluent
Seawater sample (~200 czrbon (10 g) was added to a beaker and made slurry,
hours. Then the water s m 1) was treated with the activated carbon sample for 5
column. The efflucnt ample was ﬁ]terc.ad, and passed through the cation exchange
through the anion exc}\;as collected at different rates. The effluent was then passed
again and the ion exchannge column. The effluent was treated with activated carbon

ge procedure was repeated several times.

The pH
‘e 1:; Hof tltle water sample was measured using pH KENT EIL 7020 and HORIBA
- meter was used to measure +
\ pH. Na’ and K" i
solution concentration of the st
measumz am-j seawater samples (after and before passing through colum!;:;]dard
ions. The urse:l;l gltmNWAY pfp7 flame photometer was used to detect K* and ng
calibration <:url\:eS gf e Standa'rd NaCl and KCI solutions were used to make
the presence fS-M l::l:onc:entratlon was measured using standard AgNQ; solution i
of Morh indicator, Comple ic titrati n
(0.1000 ] . plexometric titration with EDTA i
was do,,l:[:’ in ltlhe presence of EBT indicator and a buffer (aq. NHy/NH,ClI S]f[){iltllg '
el cOnsm?; toeggetermmatlon of hardness. Philips Haris conductivity n;:ter wit:;
apparatus and t}; w:its used to measure the conductivity, Simple distillatio
e refrigerator were used to distill and freeze water sampl Thn
es. The
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ested for pH, conductivity, hardness, K' and Na’ ions

distilled water samples were 1
procedure was repeated for

by following the similar procedure mentioned above. The

the frozen samples after distillation.

Results

Measurements of pH, conductivity and estimated salt concentrations of sca water
before and after the treatments mentioned above are shown in the table given below.
The pH of seawater, after freezing followed by distillation, has been decreased
approximately by two units. The same trend in pH is observed for the water samples
passed through the jon-exchange column and it is independent of the flow rate.
Hundred-fold decrease in conductivity can be seen in seawater processed by
distillation, freezing and ion-exchange resin. However, the conductivity is slightly

higher in seawater processed by distiliation and freezing than in seawater processed

by the ion-exchange resin. In contrast to the trends in pH, the conductivity is
ease in the volumes of

inversely proportional to the flow rate. Remarkable decr
EDTA and AgNOs required to react with Ca”, Mg*" and CI' can be seen for

processed sea water and the estimated data for the hardness and CT concentrations
ements for both Na’ and K’

e table 1. Flame photometric measur

are tabulated in th
methods mentioned above.

jons are low in seawater passed by all the

Table 1 - Summary of the measurements

Parameter | Seawater Sea water | Sea water Sea water passed through
after after Amberlite IR columns
distillation freezing Flow rate, Flow rate,

followed | 13.75 mL/min, | 27.50 mL/min
by forthe 1¥and | forthe 1* and

distillation| 2 cycles 2™ cycles
respectively respectively

39 x10%)3.7x 10* ] 2376x 1o 3,861 x 107
1.584 = 10 2.77 x 10°

Conductivity] 1.782 x 10
-1

Scm
pH 8.5 6.17 6.50 6.7 6.9
6.7 6.8
Hardness 3206.32 124 120 1326 2630
m) - 10 11.36
Na' (ppm) 11600 3260 2717 7000 7000
: 3700 3700
K'(ppm 551 14.88 13.79 357 x10° 8.81 x 107
CI (ppm) 19503.68 — — 5299.9 6004.70
4202.78 4202.78
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Discussion

Considering a

—— j{}kfi:l c;'eéll.fI:(smtoge:ther, a re-markable decrease in conductivity, pH
The decrease in hardness csa: a:e:\.i:::rn :: se‘::'ate" atter ditillation and free:zingj
distillation is indicative of i ss than 500 ppm a i
purposes_njj]iol;:;c;u:el;f its suitab-ili.ty for desalination Ic))!t)‘ sea\?:trerf::z(ll:?nk?:d
expensive and not acceptflfljcf"iolre : f;ﬂi‘:;’"r:“ds ecuing procedures are highli
these observation ike Sri Lanka, the basic idea behi
applicable for individua ::e t;ken for the invention of small-scale proc:fi}:rl:
bt Kitehon. However. a meth. dven a village person can distill seawater in a pot of
sfter boiling sea water i o should be arranged to collect the steam coming out
refrigerator, if availablo, can b pot. If further desalination is essential his own
seawater after passing i; " e used to d? so. Similar decrease can be observed in
columns (table 1y, This reﬂ;‘;:lghhAmberl?tfa [R-120 (H) and Amberlite IR-45 (OH)
to desalinate seawater to som S ?ﬂpablhty of a cation and anion exchange resins
atention 0 use a maturall € co?suierable‘ amount. These results clearly focus our
seawater for drinking and cz/eaa\{aﬂable resin such as clay minerals to desalinate
that end is our next target and s';lng purp.oses. An extension of the research toward

me studies regarding that are underway. ’
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