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osmco. - Introductron

< % Water shortage 1S becomlng d Worl‘dwrde problem 2
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* One of the main squtlons to this problem |s
Desalination of seawater or brackish water i .
* Desallnatlon 05 seawater accounts for aworldwrde 0

water production of24.5 million m3/day and Iran s share i Is
about 505,000 m3/day (2009) - -—
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* Increasing the cost of transfer‘ring water and dec
the desalination cost, has caused th|s technoIOQy
more popular | -



Number of plants

other
technologies

Desalination Process

Figure 1. Desalination processes in Iran
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Figure 2. Installed capacity in Iran’s provinces
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¢ DesallnaLcm tec‘ |
some issues ah «
* Fouling R, TeaEas
* Scalan
* Corrosmn
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* A decrease in operatlonal efflmenacy ‘;. :

* Negatlve effects on the enV|r0hment =t ;:(\
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* Ihorgeklc colle?cLs* rr
* Organ'lc CO||OIdS ell,{, rga
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‘Scallng WI|| refer to the preC|p|tat|on and d,esorptlon V\nthm :
_the system of Sparlngly soluble salts such O 2O
* Calcium- carbonate‘ﬂb@rlum sulfate, calc¢ium eulfaLe "
strontlum sulfate, and~caIC|um fluorlde N L



Pretreatment CaCOs

CaS04

BaS04

SrS04

CaF;

Si0;

SDI

Al

Bacteria Oxid. agents Org. matter

Acid addition @
Scale inhibitor antifoulant )

Softening with IX

Dealkalization with 1X

Lime softening

Preventive cleaning

Adjustment of operation
parameter

Media filtration

Oxidation filtration

In-line coagulation

Coagulation-flocculation

Microfiltration/Ultrafiltration

Cartridge filtration

Chlorination

Dechlorination

Shock treatment

Preventive biocidal
treatment

GAC filtration

o Possible

oVery effective




Cleaner

Foulant

0.1Twt %
NaOH with

1.0 wt %
Na;EDTA

0.1wt%
NaOH

0.1wt %
NaOH with
0.025 wt %

Na-DDS

0.2 wt %
HCI

2% citric
acid

1.0wt %
NazS204

0.5wt %
H3PO4

1.0 wt %
NH2SOz:H

Carbonate scales
(e.g., CaC0s)

Preferred

Alternative

Optimal

Alternative

Sulfate scales
(CaS04, BaSO4)

OK

Metal/oxides
hydroxides (e.g., iron)

Alternative

Preferred

Alternative

Alternative

Fluoride scales

Phosphate scales

Preferred

Inorganic colloids (silt)

Preferred

Silica

Alternative  Alternative

Preferred

Biofilms

Preferred Alternative

Preferred

Organic

Preferred Alternative

Preferred




OSM CO.

2 AR RELEASE LINE
Ca™ +2NaZ ™= 2Na  + CaZ, =) <

Mg™?+2NaZ wmp 2Na™ +MgZ,




Figure 2 Threshold Mechanism




Colloids

Charged Membrane Surface

Figure 3 Dispersancy




DEQUEST® CaCo; CaSO, ‘ BaSO, ' CaPO, CaF, SrSO, Silica (l)\?( ?;:L

| Best efficacy

— Good efficacy
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K Recev Iy
* Water’so’
* pH oy N

b,r

* Temperature

Recovery v 'V i = I \: . ‘ : v'J . -c-"‘! "r'"gé"‘a
% As the recovery rate mcreases t:he cohc- .n.trai on orm “w
dissolved salts in thQreLect Waterctream rncr&ases.,and_‘
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OSM CO.

V, XS.G X 1000 |
Dosage (ppm) = Qx—V X Dosing Rate
2

V= volume of Antiscalant (Lit)

S.G= Specific Gravity of Antiscalant

Q= Feed Flow Rate (m’/hr)

V,= volume of water in dosing tank (Lit)

Dosing Rate (Lit/hr)
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Gilles Delaisse RSSQLE SDATANL

Wi A
Sign OFF

Specification Wiater analysis
B ainin
BSecunty
S ——
Hrojects
v . Seme Treatmeat ® pH changa ) zystam racovar chanae
Tntarmation 1.55

Acid Type: H2304

Acddied pH:

Continue

Produxct recommend atica!

» Treat feed water with : SPE 0001 at 1.0 ppm dosage
» The daily requirement of SPE 0001 : 0.104 kg/day
» The current feedwater pH : 8,00
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* With brine recovery RC
C .Lf'-‘.:‘___ S e
 Birsticel V‘éﬂi;tf»_ gelet ok
* Each Skld IS tV\/b~ w‘w

* Both SkIdS (A & BQ havév, Si
m3/hrat 63.5% recovery - - .o L
% Total first pass productlon of 2*8" -m3/hr
. Pretreatment for the first pass’afumlﬁlunﬁ"s f“, O°.-® i
coagulant, hydrochlorlc acid Tnjectlon chl.or.matlort, m’%ﬂt;te i

~media filtration, phosphonate based antlsca,lant'mjectlon"

SI\/IBSlnjectlon cartridge 1 filteration D Ormy 2 ,,
* Second pass 5 desrgned to operate at 85% réc‘overy
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1% Pass RR 63.5%

T+

2" Pass RR 85%

——— Boiler
Feed &

7y ’\

Process

<
.

OO0

Chlorine  Sulphite

PAC Acid| Antiscalant

-

/

Y

RR 67%
Reject

Brine recovery

Lime Soda
softener

N

Antiscalant
(Not Required)
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* Even a*t‘lower recovery f
after (3 5 weeks of operatron
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- Cleanlng was. carrled out when AP reached 6, *bal‘~ by
cwcula(cmg a solutlon of\Etberne -Dlamme Tetia Acet|c~a(;d .,_, ) -
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TWO STAGE SYSTEM

—@-»Q_@_.

4

m37hr | 225.2

82.2

Pressure bar l 0.0

9.0

| 47155

12827.8




OSM CO.

Permeate | Feed m*/hr @ | Feed m*hr (@ | Feed Saving | Feed Saving
m*/hr 48% Recovery 61% recovery | m*hr m?/annum

_ L121.280
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OSM CO.

Feed pressure

Concentrate pressure
Permeate flow

Pump Feed Flow

Recovery ratio,
Pump efficiency,
Motor efficiency, #

Power/Stage/Pass, kw

Total Pumping power, kw

Pumping specific energy

bar ” 11.3

bar 9.0
m3!hr v ” 143.0
I m3/hr v ” 225.2

I

| 63.5

83.0
93.0

kwhrfrn3 v I
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OSM CO.

225.20

0.62
14136
Total Energy/annum KwHr 1221350.40
Pumping Costs/ annum $85,494.53
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OSM CO.

. [Sulphate Case Study

Water Saving, m’/annum 1,121,280

Energy Saving, KwHr 857,002 (1 skid)

Energy Costs Saving, US$/annum $60,000

Membrane Replacement, US$/annum 39,000
Chemical saving, US$/annum $37.,000

Total, US$/annum $136.000
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Th|s Case Stu d#“ ,5;‘;»_._. o? te
correct chemical p rogramme and us
ant'rscala@t can regu]tf s ?J‘“g,;' Be
* Optimizing the recovfetc '
COSTSAPOT Y 0% 0 .5 ,\’v* 1 ,‘]".1,;;;-;5'

* Maintaining memhrane C*l'earﬂm’ -
cleaning ftequency I R
% Extending the Ilfespan of the membrah‘é%wth a0
- reducing. replacement oosts ol e .,(.‘;
* Removing the dependency‘and the co§t.ot d'osmg Iarge
_quantities of non specific commodlty chemtcals WhICh ’

frequently has a posive envwonmental |mpactt
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