M‘d}db%jﬂ‘ a%&%&#\aﬂ#ﬂ\Jhﬂ\@Uﬁ

haa pisasS aptil) galindl

a -
) ol Al Lin sl Y

/
o A




SJJAJ\ M dégi‘

DA ol QL) 1A e iagll
5 A pdl) e
e o gl g addadl) diles
| agdail) g asle
lailad g edaill dlas e
. ‘;Ahw\d\ﬂ‘ .

M\z\.\hﬁ
L e 4 A Jalgdl o




. olal) cilhaa G daladii) Gl g oSl Gailiad

. Aigll clana JA1S SalS o<l AU

o3l s st Ll e G il

Bl (Al 038 AN Jadal) (8 ) guall) A gl o il
5 el £1odl Ao Cayaill) A gl pugdatl) gus o5 (eSS Jna
Adagdly daddiucal) ) glctl

L5y L olsl) ) ghac) (0 A0 A leas




The Final Surface Water Treatment Rule
(SWTR) (U.S.EPA)

A5 Aaglll g Al gall il olia julaa aaea el

ola §) g ClSlil) (A o 3ol S8 ) slaa yagdai B9 pia - )
Adga g dpadae

r ALY s lial) o 43 80 (e AN g Y

LaS Bl jgua (e Bugua (s} JB 94 (Sterilization) asbedl
sy Autoclave sl Gl aldiuly axtedl) clles 8 Giaay
,olaal) dallea 2 glhaa 8




ol = Al 2l jal) 38 g (Disinfection) ekl




Disinfection / Sterilization sgkill /| ol

Aimmsal) ol ) (ma Loalad Alld Gl slpa 983 O
sl clbles PR e lh g i) gD

7.8 =5 (2l el G gia 8 ologally B3 g gal) addl ) Guaeds
Bl ) gasi B LAl el g Adau giall () pa¥) (i LS skl




Jagdanly

disinfection




skl Al Aaladl

Oty Lgtans Al g Gl ja¥l 4 sla olsall jalaa ()5S0 La Bale
Aga Bl giall o

OSay Las peainall () ¥ il olga piuaa iy 288 GllAT
A L) (el o g olral) 30 g gall A yaal) ciliilst
Ay gl <l 81 (it () (A o) g8 Ly Sl (g gral) S




P
Debris Removal

8

Distribution

Lake Erie

3 4

Rapid Mix Flocculation

7

Disinfection

5

Sedimentation

6

Filtration







b Bany obaall Ao o1 Cppuat Jue (Sa;

odaal) Cppuad g dglas -

G (3 Yo% v AN ) ¢ o) e g pal) andaion LaS - Y
LAl

Gl o) (e allaa JSE sl adaind s JgaY) JS 8 -
Jlanind) (g gall (pad Lgule a8 plal) B 5l gial) Auia yal
&) ygdaall

(comeeend ol gl lilania y g o o1 guagdl 9 L odsl) (Jia




ssall (8 53 g2 gall LS

rdauall 5 _ldl) dua e Aald) el &\34\
Pathogenic organisms are disease causing

Non-pathogenic organisms are non-disease

causing
: A paal) cilidlst) g il

Bacteria, Viruses, & Protozoa




Bacteria

Organism Dogase ~ Primary Source

Shigel Bacilary dsentary e Feces

Galmonella Galmonellosi Human/animal Feces

Col Manbiate

ol (astroenterits fimanfeces ) e
/ BACTERIA

Vibro Cholerag Choler Human Feces
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Viruses

Organism Dsgase ~ Primary Source
Hepattus A nfectous Hep tt Iman Feces

Consackievirus ARB ASeplc mennglts —HLran Feces

Rotass— Gstroentents — Human Feces

Adenovinises  Unper respiratory & Human Feces
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Ideal reaction of chlorine in distilled water

DISTILLED WATER
ALL RESIDUAL IS FREE RESIDUAL

CHLORINE RESIDUAL  =mms

ﬁ

Chlorine Added




Chlorination chemistry

ldeal reaction :

Chlorine will combine with water to form
hypochlorous and hydrochloric acid, a
reaction which i1s nearly complete to the
right

Cl,+H,O = HOCI| (Hypochlous Acid) + HCI




Hypochlorous acid (HOCI) 1ionizes to form
hypochlorite ion In a reversible reaction , the

equilibrium of which is governed by pH:

HOC| w===ep- H *+ OCI-(Hypochlorite lon)




Chlorine may also be added Iin the form of
salts such as sodium or calcium hypochlorite

which will ionize in water
Ca (OClI), + 2H,0 —» Ca*™ +2 HOCI| + 20H-

NaOCl + H,O —» HOCI + Na* + OH-




agmigall Jolaa 5 %N o) Y%BTY CuyslSsm gl S i
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Both hypochlorite ion and hypochlorous acid

are disinfectants, but hypochlorous acid is the

more effective.




The hypochlorite ion as a disinfectant is only

1/100 as effective as hypochlorous acid .

The sum of (Cl, + HOCI + OCI") are called free

available chlorine residual .




Estimated Effectiveness of residual Types

* Commonly called Nitrogen Trichloride .

T No Estimate ; Possibly more effective than

dichloramine

Type Chemical Abbreviation Es:i:r::lt::rleigf:gtli_\ll ggtless
Hypochlorous Acid HOCI 1
Hypochlorite lon OCI 1100
Trichloramine * NCI, 1
Dichloramine NHCI, 1/80
Monochloramine NH,CI 1/150
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organic Compound
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Sect- | Section 2 , Section 3 , Section 4
e Formation of ! Monochloramine ! Free Available Chiorine Residual
' monochloramine & destroyed forming (HOCI &= K" + OCI)
ME organochloramines E dichloramine. 5 (50% of each specle @ pH 7.5)
— - -
o o ! i (Thesecancreate |
el ' tasteandodor !
:'...-;: ' issues at low levels '
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Ntriw ' ' '
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(&) ' '
=| :
5| ,// =
- : ;
' |

(Numbers on Ugo scale indicate thso ratio dcmgrlm to uunz;g N, not total chiorine)
More Chlorine Added >
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Point of application

Typical uses

Raw water intake

Control biological growth .

Flash mixer

Disinfection , iron manganese
and hydrogen sulfide oxidation
, taste and odor control .

Filter influent

Disinfection , algae growth
control , oxidation of iron and
manganese , taste and odor
control , color removal .

Clearwell Filter

Disinfection .

Distribution system

Maintain a residual in the net.




SIeg] Ul aInssald

35

| ) | | | | | f |
| o | | /
30 | : — ’ /
2G| i . ,4 | - l /
| | . Chlorine Liquid /
20 | | | //
15 : e
; ~
- |
10 Chlorine Gas
5 | ///!
—
——T ]
=30 =20 -10 0 10 20 30 40 50 60 70 8]0 90 100

Temperature in Degrees Centigrade

Temperature and pressure Relationship of
Chlorine Gas and Cylinders and Drums
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Chlorine Solution

7 % into point of
Hoi application
OIiL ......... I
I I
e Lifting Bar i Vacuum
‘.-5*’“ ‘ ‘:"’M ‘ (n"b : d-'-"‘J'm = ﬁT l Regulator |
oaddlia wa pail) S ) ( e sis ) i Vent
ACI ..
i __® S Ejector
¥
Chlorine Drum
ksl Auto Shut-off
Reducing Valve
x ] ‘ AC...
— |

) ' 1) dﬁi‘ﬂ‘ ..‘ Vap()riser' ./ Chlonnalo Booster
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Basic Components for Chlorination system
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Manual Valve Pneumatic
I | Storage Tank

Check Valve To
Distribution
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Pre-chlorination -: ssall slsl) cda ddais

Medium- chlorination -: Jawgial) i<l 8a ddads

Post- chlorination =: (4l sl G8a ddads o
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CHEMICAL SOLUTION CHEMICAL SOLUTION CHEMICAL SOLUTION

HOSE l HOSE +
H CONNECTION CONNECTION Hose..__J(q\
gel-....—— E j]\ o
00 _? |

HOSE
VERTICAL TYPE ANGLE TYPE SPRAY NOZZLE TYPE
NOTE: ALL TYPES CAN BE SUPPLIED WITH THREADED OR SOLVENT WELDED PIPE CONNECTIONS.

.|p

= ¢ T m:r-

CONNECTION

SI3%817
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Chlorine
Solution Piping

Solvent Weld
PVC

Continuous Weld

Perforated PVC

Blind Flange

|

Flexible

T 1
|

Connection
(Rubber or PTFE)
! Steel Sleeve
Steel Insert Connection
Sample
10
Analyzer

60 Pipe Diameters
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Chloramines

L el aa polsl) Joldl aie (0 < Al Qb pal) (A (el slsd)
+ 40N ey aleall 188
NH,+ HOCL = NH,CL (MONOCHLORAMINE) + H.,O .
NH,CL + HOCL = NHCL, (DICHLORAMINE) + H,O .
NHCL, + HOCL =» NCL,; (TRICHLORAMINE) + H,O .
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NH, + HOCL =» NH,CL + H,O
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Dichloramine
NH,CL + HOCL = NHCL, + H,0
2NH,CL + H* = NHCL,+ NH;+ H
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2NH,Cl + 6HOCL wep N, + HCL + H,0O
2NH, + 3HOCL=+N, + 3HCL + 3H,0  10:1

NH, + 4HOCL=> NO, + 4CL" + 6H*+ H,0 15:1
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(NxVv)Na,S5,0, = (Nxv)K,Cr,O,
N of Na,S,0,; = (0.1 x 10) / ml of Na,S,0,
consumed

N of Na,S,0, = 1/ml of Na,S,0, consumed
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