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Introduction

Water purification for industrial or potable purposes has become a major issue. Lack of proper purification in industrial applica-
tians shall lead ta hamtul damages to eguipment gnd facilities and causes hindranees to operation pragedure. Water purification
during last decade included distillation, electrodialysis and resin approaches. Though itz application has become a common prac—
tice in industrial purposes now, Reverse Osmosis (RO) method wused to be utilized for potable or laboratory purposes during that

time.

RO gystem doasn't require intense energy variations as is needad in distillation procedure. It also doesn't necessitate large acid
& alkali valume (for ionic bed reduction} as is required in ionic replacement bed. This method has advantages campared ta ather

systems, such as simplicity in operation, being cost effective ..

Mihan Tasfie Techno-Engineering Company

The company began its activity in water and wastewater industries in 2004 and registerad in administration of companies’ ragistra-
tionin 2008 and acquired relevant permits from Ministry of Industries and Mines. Having utilized its competent enginesring capa-
hilities as well as up-to-date technolagies, the company has initiated manufacturing and construction of water purification sys-

tems based on D technique with capacities greater than 200 liter per day for sweetening of brine and seawater.




Il ol ghid

will Sl

(|
d§ U ML

35,0 JLay US|, 2wmd ol Ll

YugSeo jouwl
wlgie oy (RO} ywglas jowl 1980 Jlu 43191 jI
83039 Ol olSS jaaw g Cudly b i ldas sleooly
g li clgyl colw 59y p b Jlsgly mlasl b
88 bl swlal 5l 6383 60 loj b g aald casluh
whel gle sgud jI S pupSas jawl uals Jlo s
gl 150 wgaan jgib i g g sl T 5 jlw oo gl

6113 T st sld gy J503 60 Sl ugSan joanl
3l oo 3 5Ll e

SIA1 b pao 43 g2 8 o ()

sl Joso (ogs pao @l ule & s 3 jg0 (shad e (P
L

UL g Libk y3g: oS0 Jds 0y 30T 40 (9308 45 @ pun (P
JUiSs ] S s 39y

ket gy palawr b oy (5 51335 8tlo yaw 2y et (390 cpualy (F
viliZo gla o133l g JSuibl 6y Cudla CualilE (s

RO ‘slﬂﬂm}a 318 3 lgo

(i pdh 13 luno) yois ol T 1l T 3l g ouag )
L yLez ¢ b ylagy o3l Cage 5 T Salgs g ougs (P
la g5 SiulgS 9

5ilwg 13 Gl 631515 ugo jhiio T Aulgs g ol (1
izl ejlgl 9

oS 55 S g liy slgalBy g o8 juan T Salgi (F
lgitinlo jls slgeBinws ST aulgs g guali (&
i gl wluey L jL (5

8:b g eI Lo 590 DT (pa0ls g salgi (v

1549153 jL 390 T yu0ls g Salgs (A




~¥ Mikan Tasfie Techno-Engineering Company

Reverse Osmosis (RO)

In RO system, water paszes through semipermeable membrane so that its saluble zalts would be wiped out, Water with Low
or Zerg impurity content level could be achieved though using desalinating devices. WHilization of this method compared to
ather technigues have privileges including distillation, cationic & anionie columns, deionizer, cost effective. enviranmentally

benign and safety features for the system operators and 50 on.

RO Device Applications

1 - Production of potable water fram brine

2- Preduction of water reguired by boiler | chiller, coaling tawer

3- Production and supply of process water used in pharmaceutical manufacturing plants and cosmetics,
4 - Production of water required by steam turbines and combined cycle power plants,

5 - Production and supply of water required by dialysis devices of hospitals,

6 - Industrial wastewater recavery,

7 - Praduction and supply of water required by cattle and paultries,
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Water purification/desalination procedure using RO system

1 - Pre_desalination system {Pressure Sand Filter)

Such system include silica substances ta get rid of particles minimum &0 microns,

2 - Antiscalant injection system

Such system iz used in order to avoid obstacles in membranes due to sediments,

3 - PH Control PH Gontrol

to adjust PH of feed water system _ used asid

4 - M. Filtration

Such system is utilized in order to prevent transfer of particles with minimum 1 micron thickness,
5 - High Pressure Pump system

Membrane requires higher pressure ta overcome the asmosis pressure, 20 inlet water to the membrane
should meet the minimum required pressure,

& - Membrane (semipermeable membrana)

Membranes eliminate almaost % 58 of water resolvable sediments using RO technigue,

7 - Pressure Vessel

Such shell system is designed in arder ta adjust membrane layout under high operating pressure,
§ - CIP System

if the system needs to wash, used acid and alkali

9 - Flow Meter

Such system is utilized in order ta measure the wastewater and water flaw of the system,

10 - Manomeatar

This device is used to contral the pressure of various system points in a wide pressure range,

11 - EC & TDS metering aystem

Cnline EC or TDS metaring systems are amployed to measure total resolvable sediments of inlet &
autlet system water,

12 - Pressure Switch

» Low Pressure Switch device; to protect the system against low pressure,

» HighPressure Switch device. to protect the system against high pressure beyond the permitted level,
13 - Electric,power system

Electric panel af the system Is equipped with PLC system to control the device,

14 - Dm injection system

to adjust PH of output water , used DM

15 - Uy Disinfection system

to disinfection Drinking water , used UV

W I T By T U YT wWw._.NY |1
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Ultra-filtration machine

Ultra filtration is a separating technology by using membrane, which is used for separating the solutions contain—
ing useful and non-useful admixtures. In Ultra filtration membrane, in addition to the size of molecules, the gravi-
tation between constituents and membrane is effective in processing. The osmotic pressure difference at two
sides of membrane in view of the passage of salts and ions through membrane is not too much. Thus, the neces-
SAry pressure to carry out ultra fltration is about 2 to 7 times. Which is a low pressure comparing the implement-
ed and imposed pressure in Nane—filtration process. The obtained flux in Ultra filtration, by noticing the mem -
brane holes, is mare than Mona-filtration and reverse osmasis and less than that of micro—filtration. In view of
the characteristics counted from this process, it can be used in filtering operations, condensation and separatian.
The advantages of Ultra filtration |

« The high quality of filtered product

« Termination of bacteria and virus

« The low work pressure

« High productivity

» Fewer requirements to chemical material

= Easy in washing

Some industrial applications of ultra-filiration are as follows:

1. The mineral water producing plants

2. Dairy products

3. Pharmaceuwtical industry

4. Textile industry

5. Paper production

6. Leather industry

¥. Pure Water filtration

8. Food and beverage industry

Y IR R SE TW.Y 1
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Softener
Regarding increasing industrial demand of soft water, softeners demand is growing every day. In such system,

water passes through softener storage tanks made of ST3T or FRP steel and replace sodium sediments by calcium
and magnesium, so that heavy water is converted to soft water in which the water would go under reduction proce-

dure after saturation process.

Softener applications

1 - Softening water used in steam bailers,

2 - Households mural heating system packages,
3 - Intinction industries,

4 - All applications that require soft water,

¥ G
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Deionizer

Ceicnizer is a device comprsed of cationic and anionic columns capable of producing water without ion and elec-
tric conduction less than 1 Micro Siemens. All cationic elements such as calcium, magnesium, sodium and potas—
sium are eliminated in cationic column, All anionic elements such as carbonate, chloride sulfide, nitrate and sili=
cate are eliminated in anionic column. Besides, cationic and anionic columns would go under reduction process

after being saturated with H+ and H- respectively,

Ozone (03) device

Application of ozone is one of the effective water disinfecting methods. It is an allotropic farm of the oxygen which
is a blue gas having volatile ascetic odor. Such combination is a strong oxidizer compared to hypochlarite acid
{eflectively used in choleric disinfecting of water). Solution level of ozone in water is 12 limes lower than similar

level for chlorine and its blue solution is unsustainable,

In contrast to chlorine that produces carcinogen derivatives (three hale methane) ozone has shown no harmful ef-

fects. In addition ozone is capable of ohviating all microorganisms.
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Disinfecting device based on ultra violet ray(uv)

Disimfecting device based on UV ray could be exploited for potable water, process water and wastewater that is all
applications in which disinfected water is required. Application of ehlerine is commaonly widespread compared to
other methods in water disinfection however it produces halo—- foms such as chlorofarm which their carcinogenic ef-
facts are proved. This issue made researchers sergusly look for a replacement or limiting consumption of such

chemical.

The anly known method that bring no chemical or physical variations in the water is named as disinfecting based

on ultra violet ray that won't add anything to the water.

UV applications for liquid disinfection

1- Food industry

2- Process and potable water

3- Pisciculture, breeding shrimp, cattle and poultry

4- Industrial and municipal wastewater

5- Cosmetics, hygienic, chemical, pharmaceutical and electronic (hyper purified water) industries

6- Swimming pools, waterfronts, Jacuzzi

7- Closed loop water cooling systems and ventilation

Chemical feeding system

Feeding chemicals for water purification in industrial applications and potable water is inevitable. Hence Mihan
Tasfie Techno-Engineering Company has taken actions toward design and manufacturing packages indifferentca-
pacities based on consumption type and level in industries, such as cosmetics, hygienic, foed industries and so on.
Some of the system applications include:

1- feeding hypochlorite selution to potable water and industrial wastewater as well as swimming pools in crder to
obviate microorganisms, bacteda, alga and reduction of unpleasant odor of wastewaters

2- feeding anti-sediment and anti-corrosion chemicals inte the steam beilers and cooling towers as well as heat
exchangers

3 feeding chemicals in production lines of chemical and food industries.

"W I I By B OE TwW._N (1T
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Pressure Sand Filter
Pressure sand filter is one of the water purification method used in industry. In this method water passes through
pares existing in sand layers and all its solid particles with minimum 50 microns thickness would be obviated. In-

creasing particles in pores and their agaregations lead to pressure rise of the system that requires back washing.

Application of Pressure sand filter
» AQ Pre-purification system
» Transparency of swimming pool

« Transparancy of pisciculture pools, ..

Carbon pre-treatment

Carbon membrane is used to eliminate free chlorine, color, edor and organic materials existing in the water. Perfar-
mance mechanism of such systems is based on trapping particles among pores or absorption of the paricles
trapped in existing parous areas on the active carbon. Such purifying system includes a bed of particles that extract
sediments with minimum 50 micran thickness from water and then gees out the purifying system. Aggregation of
particles on purifying bed causes fast pressure reduction that requires reverse water purification so that expand

the bed of impurities and eliminate them from purifying surface,

Reverse purification may take place manual, semi-automatic ar automatic.
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