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Figmure 1. Daily cycles of dissobed oxygen, carbon dioxide and pH.

Daily fluctuations of dissolved oxygen
in the surface water
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Sea water (saline water)(S.W) — brackish water — brine water —
fresh water —rainwater — ground or well water —spring water — soft
water — demi water (distilled water) (de-ionized water) (pure water)
(purified water) — boiler water — cooling water —drinking or potable
water — tap water — city water — process water — hard water — soft
water — sewage or waste water — agricultural waste water —
industrial waste water — bottled water — mineral water —
mineralized water.
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1- Regarding the acceptable limits of dissolved oxygen in water for
protection the system against corrosion. It based o the application,
water usage, surface morphology, metallurgy and process of
treatment as per example in boiler water treatment there is 2 types
of treatment (Oxygenated Treatment and Deoxygenated Treatment)
For generator stator cooling water which is D.M water
(Demineralized water) there are also 2 method of treatment low
oxygen treatment which reaches to 50 ppb and Highy oxygenated
treatment which reach to 4-5 PPM
2-Mineral water its water that has only a dissolved mineral and
gases this is called mineralized water... Is it considered as drinking
water? Yes if achieve the recommended and desired limit of
drinking water as per the regulation you are following or the
standard WHO.
3-The difference between Mineralized and Drinking water is clearly
explained. Mineralized water only that contains dissolved salts and
gases without any limits of dissolved solids. Drinking water is the
water that achieves and meets the standard drinking water quality
(Chemical, Physical and Biological limits and specification) as per
the regulation you are following such PME or the standrad world
health organization WHO.
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Thank you very much for this simplified intro, | have 2 questions if
you please:

a- with regards to the dissolved oxygen in water, you mentioned that
it differs according to time, is this true only for river and sea water?
b- Can you please state what is the acceptable DO level in water that
should be maintained to prevent corrosion? Is it constant or it
differs from application to other?

Reply:

1- It's true for river, sea water, lakes, ponds, according to the depth,
density of water creatures ... etc. The purpose of these words is to
ensure that any parameter may differ from time to time in the same
sample (as chlorine which disappears quickly after a while in the
sample if exposed to air).

2- Acceptable DO is the lowest concentration! This is according to
vendor recommendation; generally we should reach ppb level.
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[Because of the possibility of oxidation or bacterial decomposition of
some components of aqueous samples, the time lapse between
collection of samples and analysis must be kept to a minimum. After
collection, keep the samples atapproximately 4°C. Sample
preservation may also be accomplished by the addition of NaOH to

a pH of 12 or higher, or HCI to a pH of 2 or lower. Do not use
sulfuric acid or nitric acid to preserve the sample].
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Just a little indication: as a chemical engineer, we always forget to
say that the water evaporation temperature is 100°C AT 1 atm! The
pressure is important!
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pH= - log [H], so pH= (0 to 14)

The PH Scale
Acidic Alkaline
_/\

8 9 10 11

Neutral

V- e Cala dagillh plal) & e ) ) dpdaaladl Ay 3 0o (A g gl a8 M) g o
Uiiay Ligal LalS g gaclBlangl) o Had V¢ -V Gila dadill g ¢ oaan T gl o)) n
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Al JSA LaS G g uugd) Gl S5 0B pH ) A caad ) LalS @

Concentration of
hydrogen (H ) ions
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(psa gl &) ls 9 alakal) zlaS) pHJI Ao s Y Adalatia ) ga dlia g Luaalal)
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.pH meter si pH electrode 4558 -

. Potentiometric titration 3¢ @8 2 il by 3 laall 45, o - ¥

GELLS Bas (e apld (e o 5Shg UNiversal indicator il Gilash A8, k¥
PHH dad Js wie Latina Ul 2ol

Universal Indicator

A Universal indicator is a pH ‘ g "
indicator composed of a blend v BIIL o

of several compounds that ’ JOER '
exhibits several smooth colour
changes over a pH value range
from 1-14 to indicate the
acidity or basicity of solutions.

pH1

~
o/
&
4

o .

O OSal Ay 48y gd (litmus paper) osedd) se 48 5 aladiu) 45 jh L
e gl pdala gl gaold plall Ja 4d e ghy )k
:pH meter J3,5aoia
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Example: Buffer 7, 4, 10

b gall

(asiada o Yo i Yo dic) Alall dima b ) o 4y 3 die (Ll aig
O Bule 0S8 Labale g Jlga JS! da gl G A Jullaca B 3 g aSIY) Jada i
3 molar KCI a gt gall & )5S J slaa
/https://www.facebook.com/groups/waterexperts/1166329530044943

:pH meterd) & g8 138
https://www.youtube.com/watch?v=vwY -x\WWMam70

/universal indicatord! ¢ JAT sad 1da
https://www.youtube.com/watch?v=GRNslAaXu9k
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caustic ¢~ LS soda ash J«adi pH galidd) as alkalinity oalidd) Adla b
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oo DAL e a gil) i Y € (g gl Aol (e Ay Bl
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NaOH a2 9@ S 5 )2d = 43918 )3 92 = caustic soda J) s
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Where: unit of the resistance is ohm
Electrical conductivity = 1/ohm = mho =Siemens per cm @ 25°C
Micro Siemens per cm = (Micro mho) = Siemens per cm /1000
&2 Conductivity J) g G@asb oo slall 4y ¢Sl dubua il (uld oy 0
B il (bl g ddal) L& probed)
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solual) £ il (lanad duliaan g3 (s NN J g2l go

Conductivity of Solutions

Ultra Pure Water 0.05 pumho/cm or pSiemens
Distilled Water---------- 1 pmho/cm or pSiemens
Cooling Water 2 pmho/cm or pSiemens
Rain water 50 pmho/cm or pSiemens
;. 0.05% Salt Solution---- 1000 pmho/cm or pSiemens
. Sea Water 20000 pmho/cm or pSiemens

30% Sulfuric Acid 1 mho or 1 Siemens

:(Total dissolved solid-TDS) 4xs!) 4uldl) ~SaYle
sl Adlaal) 3 sk e slall 8 AR 2 SlaY) Ll Ay A Sl ddua 6il) DA e

TDS= Conductivity x Factor (for each type of water)
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wuau?muédﬂadﬁwﬂﬁc c_al..\l..ual\uﬁ\ il Adllal) ) gall RIXENR PPREN
i grd ol g i dggiadan Ve die SR B gl dsiada 0 e
3\_25\9)@2\;‘5333 L§J'a'~9 ‘Qléw‘ué&iuk’ﬁyu:“ sle gll GJ&Q}SB:\M Lg..ﬁ\ @AS\
T (ohaxd (WEL)(iliad) any glal) pea pSial) A3 9) dra g (WE2)(E S 529 Saal)
o gial) 331 g <l ya EDE A Jhal) 220 ) S Julady g All S elall A Al
(PPM pS (sing) A (2 lall a ploatlia plS djad Glde 02 Js
Wt; —wt, = wt of TDS in the taken volume.
So, TDS of ""Z'" = ....Mg/liter (ppm)
S TDS claef 138 Alua 63 Led ui‘ Kied‘ Wy Jghi Ay
Conductivity of this sample (Z) gives -) TDS =

1 9h gl 1Y) iy

Factor = TDS of "S" sample /Conductivity of "'S™ sample.
Cra 8 _dilba TDSJ) ibuea a3 TDSJ aldd) ) iS4y jla5 a8 audat 3 jgal) ()
(ARl A3y lally | 5ESUAN Gl Ut LaS sl ¢Sl .., gl
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https://www.youtube.com/watch?v=YyrtEdS3Jiqg
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A A Ja ) SSLAIE Jilaaa) v e AST Lgadaf ol Ao tid Al B
Note:- the factor is theoritical value
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Aail Al a5 8 jgal) dlli B sluall da gla il ) giSW8l) jusdy aldd) curve iy
Aaiaall 4 pddly pald @l g slpall el gha o) pmdi Cilidial Bapie cillual
(oS3 LaS dlibanay Laldl) sluall Ags sl paldl) ) siSIAY quuad o)f (3aY) A o8l

gl ) AS jLiall

filter paper 0.45 aladiady slyall dlli 3 jilh Cuasd (A)Al) ALKl 7 Sal) Gl dpudlly
Bl JLeY) (B A aa ddgsia dapa VAL B A da o aie (pma aaa Chuliai g um
wastewater & who standard method 21 for water J Liuk ¢l g cillaliiay)
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https://www.youtube.com/watch?v=YyrtEdS3Jig
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TR

Lalad cadatl) Jae caang ¢ ddmdl Ca Ja Y o o h\&h&.ﬁ_

3l 4au hot plate (Ao Yol Gadadilly Cidatl) oL ta 7 g 04 ade (ool -
S E A el Lgaa g plall iy o AU (LIS G s An e

SN ) gl

S AS oy (oo / Faan 9504 ) daliia il Bas g dpadi (g ABNe AaS LI S
Ladys ¢ Job 8 sy 15 o JSI Baa 1) () 9805 S o placad 4LES 5 ol € Aallal)
a2 ag e il aSa e S O gl A5l 2 Tie
Al axit Wyl Jali ¢ 3 praida gt dpdaly ) Adalea (o) i paa 2ic o

Ay
O ABlaiad) O (6 V(A Jilaad) Al g6 Lgd (s ) ABleal) (Y an JSI B8 1)
VAt Ao sl Adua i) iy M) (258K Ll kel o ABLicall) 3 g Sy B0

Lt

d distance between electrodes
electrode surface
impressed voltage

1 generated electricity

K=d/s measuring cell constant

Conductvity = d/IS*I/R=K * /U
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:(Total suspended solid- TSS) A<l dulual) Aallalf 3 gall o

2 B9 et g 3 30 g plal) B ALY 1 3 g R slall & Adllad) Lilal) ) gall
ad Gl il Jae gl Lggle JaBLaal) ¢ gudal) i i AN Turbidity stal) 3 lse
2 ) sl dles (goad Ml g plall (B Guadll dadi (31040 (e JIE g
slall B uildl) Cpans W) 8 (el MUl duand dilal) cliladl)  alladal) Aa) g3 gLl
Sl Baga o dise g8 1A (gal) padd dal) cllil) (i g
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(LSl g calladal) g ¢ S Jia) 4y pgae Ao il -

(Aad) i) Jad e A3l Jia) Ay guae ds i 31 94 - Y

() 23l i silt and clay ekl g Jla ol s Jia) 4 gias & 3 ga =W
Aalleal) cildana aravali dgle oy g Jo i mal) slpa @) IR0 asf (e TSSJI gal
e aranal dgle i Ll g dgladl) cilbiaa JLA) aaf (e sgd TDSJ) JLid) Laly
aglas)

filter paper gu s 48,9 a2iid Uild dabuwny TSSJ9 TDS J) coe 4841 a3y Sl
AN Ay o Al ddml) (e pglaa paa mdisig ¢ (0.45 Pm) e dsalesas 4
Filtrated samss TDSJ) 52 L8 530 3 g precipitated) s} TSSJ) s»

485 1 G 8h (B8 by UlB LaS Afluad) A8, skl aladidy TSS ) (il oty ddabesss g
Mg/l 322 52 TSSY (b to Juanil dial) aaa ) L 2 3 jilAY) 22y g J 8 i)
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https://www.youtube.com/watch?v=4tONDyS2xRE
https://www.youtube.com/watch?v=ardijOF3 Ek

el jLdiall
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Aalaall cillane praal 4400 i g O i mall g I RN ad] e TSSY) il
cllaas asaat dgle iy Ll g dpdadl) cildaaa LIS aaf (e sgd TDSJ) ksl Laly
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https://www.youtube.com/watch?v=4tQNDyS2xRE
https://www.youtube.com/watch?v=ardijOF3_Ek

by
N gadi 2w gl TSS -
foulingd) crssi Ao slal) 3 381 (ulda g4 SDIJ) -

dlall mhal) o g8 Ggd s € 3 ge aS) S5 08 B ke A Foulingd) 4dséia
Sl Cannddi g W & 9 iy Jill 9 Ja ghadd) g 4y ) jad) i sall g el fridalitl) Apds s
STl JSliia 8 Gunadl) Guilang Lgia B3 gliial) Aduli gl g gois LS

:foulingd! uibae ¢ 22 g

M g Al Sl g o gacsiiall g o gauadlSl) 23l Jia (Scales) s<dl) -
:Jia (Silt or suspended or particulate)isija sf dalza 3f ga - ¥

Algae — precipitate iron hydroxide — iron corrosion products — fine
particulate matter — organic colloids

e giball 9 L Sl Jia s (Biofouling) des cliils -y

~.oil and greaseasaddl s @i g3 30 Jia :(Organic fouling) g s - ¢
Wl 5 gS3all (ra siluaa B2 Crasaly (Composite fouling) (rass il g o5 dlia g
.(Multiple fouling)\az: g

ﬁdﬂoi&hﬁmoﬂs turbidity 3 tSal g SDIJ) (ubila (8 pdilea ABMe 20 63 Y -
Ladaie (1953 38 Foulingd) Gsas Ailsa) Gl NTU Y (e J80 5 lse 4d i) ola

.0 (s 81 SDIJ) 05809 (ouSad) frudalinl) i f e

- There is no relation between SDI and Turbidity both are different
sea water contain Turbidity (0.2-0.3) NTU and SDI more than 5.
- Turbidity isn't a good enough measurement for RO because it's
not related to SDI (Turbidity is a measure of suspended and
colloidal mater in water that can scatter a beam of light that pass
through water) SDI is a measure of the plugging potential of 0.45
Micro meter for any suspended matter and colloidal matter that
more than 0.45 micro meter.

:Turbidity JISTSS JI ¢ dsdaly ) ¥ alae gilicd slalel) gy -

1l Ao galbiag

1- Christian et al (2000): linear relationships:
T AYLS Cuilsd o aBNal) e caadiid B g Jleil) da) B ihaa o A jal) e B

Logl0(TSS) =0.878 * Log10(Turbidity) + 0.300
Logl0(TSS) =0.920 * Logl0(Turbidity) + 0.243

2-Ln (TSS) =0.979 In (Turb.)+0.574

o) ) )
http://ascelibrary.org/doi/abs/10.1061/%28 ASCE%29EE.1943-
7870.0000685?journalCode=joeedu



http://ascelibrary.org/doi/abs/10.1061/%28ASCE%29EE.1943-7870.0000685?journalCode=joeedu
http://ascelibrary.org/doi/abs/10.1061/%28ASCE%29EE.1943-7870.0000685?journalCode=joeedu
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A gall aa Jo Ul (o il A () o8] Cidal Ladie g ¢ gy (ol 4y yge il

CE G113 EPAJ! Aalaia dliy calld LaS (Ua pead) cosai g 5 jluda 4 g3l S g 4y gucanl

+3) gall 03¢t ALial g cMaximum contaminant level saws aall 138 g Cpra 2a
Halo-acetic acid, trihalomethans, chloroform, brominated acetic

acid, dichloro-acetic acid
) Ciati g Juiaaa puiny o) gall s34 Jia ¢ 985 8 B lSal) (pa ALAT) A8ATY sliad) Laf ¥
) ALaY)
SUE Lo AB8aY) & a0y ) oIS Lgal) Chaidal g 8 lSall Cpa edlas W Al Gyl olpad - ¥
Taanl) Baiay Uy g ., ddiad) gl ) gaieal) (ha I3

COURSE




L Aaldd) Jallasit) g olsall agle & daalal) atliall o8
A ¥ Aa )

(3) A gl
:(Turbidity) 3_\slle

S Gob O Al aly g Adllal) Aubaall 3) gall ApaS g olpall B gl 1dige Ll oo
Laf & gucall g i aiall ¢ gudall (ulsd g Lgaild 31 jall olpall e o ¢ gulal) Jaabudh andiien
(Ot} Asal) Agatal) 4 pad) AnlY g o1 pand) coad AaEY () 68 O
dolaa g Jllaall 02b gl Slgall B plona Joard Liild Jllaa il oy
. Formazine ¢ujla_sdll
00 la g8l ga Lo

G- condensation LSS Al ¢ 95 (NH,) 2SO0 geibmasl) A 5 oS 0 5
$ Y (oS )

Hexamethylene tetramine (C¢H1,N,4) + Hydrazine sulfate (N,HSO,)
cJodaall 8o g m 1ie g gudal) ST Gy plaall o2 (Glaa jand g (08 B S gR
(Turbidity meter ) s_Sal (uld jlgad 8 plaa Jas A addiey g
b il e Gglall (Ao 0v 0 e Ve ey judaad: Jha
,QJ«AMMPMSMJCE\}LAJﬂ\mAéJEUALJﬁS& e o cua sdala dd3 gala
s b dadiiioial) (ulil) Baa

NTU = Nephelometric turbidity unit= FTU= Formazine turbidity

unit = Formazine Nephelometric unit (FNU).
sl () Sl (a8 lSad) Lgod 2y 35 AdlEAL el Al 3 guall g
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Turbidity (NTU)

Water Samples:

250 100 50 25

Gl 023 LalS Badlig « NTU JF 8253 G Jbau sl (e Al Jallaa 821 3 ) guc 028
+5_jlSal) dagd cual j ()

10

4000 3000 2000 1000 500




TSSJ) s 8 ksal) ad zuuda 9 g Led 8 ild Jas ol cilise Baad B ) e 038 9

ZNTU's SNTU's 10 NTU'S 20NTUs SO NTU's
2.2 TSSA 6.3 m T35/L 12 mg TSSA 24 my 1TSS/ 64 mg TSS/L

TSS= 12d) 05 ¢ Sa Uy Gt ..., & giSall ail) (o Lyl j3ad) uag 1405 gala)
dﬂb\ﬂuiﬁw KT QA*Y&\’BJJ\AM\’%MDS@ eee V0 B Sl oy gsal
() 9gild

45 palaa A8y pka 9 3 lSal) (b g sy s 1A g
https://www.youtube.com/watch?v=PCsWGxsZWo0Q
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Jeas day L) g8 dasaa Turbidity meterd) Ly 11 36,80 o ¢ sty
¥ Olg o mand B doa U cildaliay) A4 g LB LaS ¢4y 5la ) 8l calibration 8 sl
LS (s AT 3 e LgdS ) Sl sl (e el ) i) 2a) (il a3y ¢ expired Gssy
Sl Ol daana b plaal) o) Ao d3 Ja daaca bel )3 1 )8 138 1A geae cilis "
Talad (il

Adlig (i gadd) (e Lalad 08 Al gy a5 AN celld) o AQA) 0S5 o s -
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https://www.youtube.com/watch?v=PCsWGxsZWoQ
https://www.facebook.com/mohamed.khalifa.1485?hc_location=ufi

Gl )3 Ao ol cuils U 83 LaS g Turbidity Je TSSJ das s (Al ealaall J5 -
¢ Aale cilalghial LedS g avanil) da 3 ) B 5 Y olsall (pe A £1 681 o o (plala
loas e IS Turbidity 'y TSSJ) Jes s 5 goasall Ang

turbidity Ju ol LAASTMU 2 turbidityd!) (b 2 saaiaal) 4 ol -0
Vg agdsh aladial ¢y 9ay s AV quladl Gy 1a gy Cila sl aladiul g meter
Turbidity tubed! Jie 4y slhaal) 48a1 ) B 5

2 AN ) g
STSSJ) (A 5 Sad) Ja 9 ¢ TSS 8 lsad) (54N A La
181 ad) clla)
calida Gt g A8, jhay Al oy el gy JS (815 .., ARN) A0S0 ) gall () piige GUEY) -
NTUJ kel ¢ jil/a) sala lghiaa g TSSO Cilias clas glf ¢ Las
58 548 TSSJI Ll NTU J) B g gl g 5 jlsall (bl JLEA) g8 turbidity J) -
MG/ L el slsal) (b dsbaal) 2 gall (uldl
- Of course not... Turbidity is the cloudiness or haziness of a fluid
caused by suspended solids that are usually invisible to the naked
eye Nephelometric Turbidity Units (NTU). But the Total suspended
solids (TSS) are the dry-weight of particles trapped by a filter.
(2 ARNl) 3] geal) a6 A B LSad) ccc dal g (e (i) (Sl g (lany ABDe agd aa -
g olsal) B Aallal) 3 gall ()39 (il (A TSS Sy NTU B2 g2 (g plal)
mg/l 32 5
Laga 3 5 Alg Malatia ciliy o (168 5 lSall Gl alina (Y 4B a3 55 Y Lilas -
LAY TDS JF 81y 8 ksal) Lgod adli 5 b il el S,
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A ¥ Aa )
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:(Total hardness) (siSl) nllo

v B0E 5 e Y A galial) (g ¢ 5,88 B g& ) Janty Al gilia Ulia 1 g8 gty Ay aSH) s
M) A i) € il La

¢ ndl oA Lo

(Cshal) 858 ) yauSl) G giuall e 5 ASaY (ubila g2 (slall Bglud gf) slall jus
=2 292 sall 2 513 guaal) pa JS U o griiall g p gl 3l (0 LailasS iany Lag
Gl 858 (oS pae g8 13a g slall B gl Y Lt U gila 43 5% () gilial)
B _ind) slal) e

¢ c_ah.u.ai Lo

alic Apﬂﬁﬁujuiwﬁﬁewwbeyﬂd&‘uuy\ AA\JJJM\@AJA
M\UMUALQ-“AJ‘M\WJMHJM\MJM\UAJAS‘H‘J&SJ&6}‘
~alie a5 (Al , Fe ,.Ba, Sr ,Mn i) sais JS dpud Gt 2y slall )
.polyvalent Cations

dali M) Cipodall AUl pad) Eilaa) B o) S e S a gaudiall g 2 gandlSl B g
a sl (558 5 £ gana g A sl o Ao GLEY) A 1M ¢ AR jualiad) 438,
pgitall g

Lali ¢ gmlall 8 ¢ 5l clia ) <l pliad) (e p ganallSY) = g 5 43d gadl g padad) olsall g
Cgslal) g5 il pdad) ()Y (e gaiSLall

40 Al a1 3 iy oaa) 65 ATAY B B o) 8 o gadlSl) (a JB) 2 gmiSlall g
o s\l

Ca: Mg ratio = 2-4 (common)
Ca: Mg ratio up to 10 (Sometimes)
¢ pund) £1 551 A La
N :(Cliga Sl e ) temporary hardness cdsall all -
LY Wiga g cplall (B A aIM) 2 gl g o gcai®Lal) il g S0 7 5al Al pa
asallS) 30 g 0 Jia softener i 4l i slall Glalin dda aldil) e
Ca (HCOg) - Heat—> Ca C03~L + COZT + H,O
CaCO; 5 Ca,;, +2HCO3
Mg (HCO3) - Heat—> Mg COng + COQT + H,0
Mg CO; S Cay +2HC03
s Sl g SN G g g slal) (o8 ga S S o) AU Gl gd Sy (il g ) (5 13
ol Gl 8 ) gua




Ol s AiSa) elligh elal) 5 ) A o cudaddl g A yial) il gy S0 A0) ) aliy ad 130 g
s Al g g (e il g Sl (9 Ll (B g A B e g SN S ) AU
o ead)
pollSl) LS 9 530 Jia softener Al pal) (e alddl) Likay 45) U Las
Ca (HCO;) + Ca (OH) , » 2Ca CO3z! + 2H,0
[Thomas Clark in 1841]- [Lime-soda ash treatment]
:permanent hardness ailall jual) _¥
colall B AN & gaiElall g p gaeadlSl) Sl gl iy ) 518 g iy 1S = Sal Al 2
Al 93 O A () 0 J o lall iy dda Al adaiod W LY Madlat el
softener 43l dpiassl dallaally £ 53l 138 G Qalddll (Say g cslall 8 73N o8
ion exchange column J 4 aladiad gl (Jaudd) 13 340) 93 gl il ga S Jia
.(resin)
CaS0O, + Na,CO3=> Na,SO, (SOIUbIE) + CaCO:),‘L
Solall B o gruiiall g a gandlSll il ool da) 65 iland ) & e
.Calcium & magnesium (alumino-silicates) J) Jas -\
gypsum s magnesium limestones limestone ¢ saall (ligd -
slall 2 alal) (a0 € s Magnesites
7> EQUERAIEPREN TORR
- De-acidification of underground water by Ca (OH) ..
- Addition of CaO, CO, to low mineralized water.
¢ pad) i il A Lo
vie 398y JuSdd o A jaha ade (e A o ) ) (<19 dacally L e el slall
i a8 g ¢ galuall Dgial A Bl e Laa LY (532 gl ¢ saball pa daladia
1 Ul cilindl 83 phad JSUiay o )
sdeliall cilipd) B3 juall oluall ) sl (3
¢ i) gal) g Mad) ué-\
P AN Jaa gl SR8 La 38 55 801y 5 9 81 el o i lall g o ganadlS) 3kl a3
By A8 UL g el Jilead) ) B Al Jsuay ey g Ay ) al) A oY) Cilida
i A jle ciliah 0 il Al cl S jladl) dd e iy LaS ca gl gl) D) B
JShdia il ) ASDIAD) ol ga Sldesl) upesy gl el (S B ) A o a8 oyl
LOdlaad) JSU g faal)
sl g JAd) Aslia b Y
JOU ad) uad AN 20 L | e 993 uall ) sibially L) GiLEY) Aadlas e
ISy Jo i) g A oo sy slal) B quild i alS (G il 58l () i) pa
Aabiiie b Aliuar ) (55w LS ¢ A ) i ol (o Sl MUl g e b
Ll A ial) SV (8 diall il Sa J 93 Aaglia casny
Apal) LA g8k (B S @) S e plall (B o gaiiiall g o gaudlSl Slissa 35299
Aiall cld Jo i 1 g 4 ) shlad) GLIY) ddlua aic
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2ppm & 35 Y o s soft waterd) (@ swad) il gan

(0 - 0.5 ppm) & 0588 O 2z demi- waterd) (@ swall dda) gam

Gldisa 8 obiall aak uay galal) Bpja 00 v (8 aguuadlSl) iS5 015 )3)m

ae NS 1Y) Al cygalall e VYV G 31513 (Bitter) s axk ary a i lalle
L) g ) gl

Ll s siad Al Gyl slia

Ogladl Beia¥e — Y Gnagpaitla

Csall (Beda Ay — £ G o galls

£ (6 Sl ] ln K

g Bl sl ¢ gana 2 nll

) Sl i g (lall g (g Jutad) (e dlligh 5 AY Al g0 (e CAAT (uplla Al
) iy ((ppmM) Gislal) B e 3 dal g Ly 8 s gladiy m/L Jle Sabe Ly
.Ca0 el tuaS o) ) a3 3l (a9 CAC O3 p gamallsll il gy S

s ) A Al lai olsal) £ 639 Cilaguadil) aa

Grains/Gal | mg/L & ppm | Classification

Less than 1 | Less than 17.1 Soft
1-3.5 17.1 -60 Slightly Hard
3.5-7 60 - 120 Moderately Hard
7-10 120 - 180

Over 10 Over 180
SINT (a2l 8 Lag €yl st oL SN
;a5 <8
L& (Complexing  titration)d) §.5= ¢ 3 _slaall 48, jha aladinly Jodasl) a1y
Erio chrome black-Td! &9 ddall 3 culie LIS i g ol Lgsdg « EDTAJ
Y g Gl o ganiiall g o aedlSIL Y g aaid Erjo-TJ) 1 baid) o o slh a5
(0 el IS 1 a3l g AL serml) IS 5 nsill sl Y Jas
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A e U 0195 (o shaal) G141 LAY 505 G goned) (A3
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[The EPA Secondary Drinking Water Regulations limit alkalinity
only in terms of total dissolved solids (500 ppm) and to some extent
by the limitation on pH].
a8 Jaa 3 g gl (ool Jand LeINA G ) o2 CLMEY slia B A gl & 18
Goslall (Beia VY oAy G eSilaBale g Vv, 0 - 9,0 G i g hgd)
S O sl
0l 518l 5 yead) c ABMe Sl Ja

:Aday)
«CaCO;3 cligs S i Ao sy s jpall (Y el J 983 o)) (1San dmdal slsall
A oTRl) (e peand) il (S G538 22 53 ¥ I ABNS A ey iy g S0 sl M@C O




L Aaldd) Jallasit) g olsall agle & daalal) atliall o8

4l dds yal)
sdoal) Sl g Quildl) CpaaaS g¥) 9 Ay paand) 3) gallz () ¥) i SED) o gl
Jagi 5 Bals 2 gaiid) g AAiAal) < gy SIS A goudaadl o) gally olgall Cipli ¢ 3o ) s
ded ) (5375 Laa Cilg glasS g il g SLad) g J g il cilS b Al e lival) cils R dlly
Ol g LBaY L i Adlidie o L) Basy Lilara Lgde CRASY aly g ¢ Ay JSLda g olsall
Gl S oYL LgBle g Ay gudand) ) gall £ gudn o Al Adia j3 e Y A3 J< 1B
Ailal) Al A dal) st g
s b9 obrall A Baa) gla palic EBU e Eaadll g £ g gall 104 agd S

. Dissolved Oxygen (D.O.) stall & cuild crausS gl - )

.(Organic matter)(O.M) 4 sc 3 ga-¥

g gl 3 sl Jde o335 (Micro —organisms) 4ids ciliils -y

() Baaal) 4y guand) 3) gal) S gty A8 BN LK) o 985 ABL) jualic EDEN Aa) g3 dic
O A g i gl) (udl A g (09008 Syl AU) Abasl) s Al A8 Jal o) 5
Lol Ades 8 Guildl) s oY)

e 308 e paie JS a il (Y g

selall 8 il uaS gy -

) 0 jdlaa

:(Diffusion) ssad &) sgd) (e LN 2N

% Y V=5 5g3) B 338 1) slall g o) g4l B S oW 38 5 B CMEAY) iy el
s gl G 138 Jo Bliall diaagy i g (% ) (e B slall g (L &S

i) pa L sl iy Jiliad) (B WD) 38 5 o Ao paly o) g 5 (il aal))
(i) geas e Sla) 1gd 350

(Via air water interface):
O, (GAS) (21%) 5 0O, (aqg) (<1%)

:(Aeration)ds¢ill -¥

2581 54 fody dslia gl Jaul) ) gal e slall day pual) A8 jally dnala ()9S5 L) (A 9
Ll Gk e slal)

: (Photosynthesis) sl slid) ddes -7

) ) geall gt iy i ) S AN LS g Gladall Ailal) L 4y 685 Cua
(S 9¥) Alassl) oWl (a7 g e (Al Qg Sl S ) (AU e 4 guae
Fsal) s Uil ddaceiall dalad) Aslaal) g cdpad) clidslt (diil) ddes 8 ala g g3l ilis
AV s

6CO, + 6H,0 = Light = CzH,04 + 6H,0
(Glucose)




£ (b O (s oY) Blgiul

Aoald) i) it

.(Decomposition) 4s sl 3 gal) Jasi ¥

s AU o Jlaaidly dgilal) Al A Giaag Lag

il g udiil) 8 gt g A gual) gL dules 8 Craaans oY) iy ;L) A
Jlaill g (uditl) 8 Jad dllgtion :Jull) S

RN 0 (5% il CaaneaSU 508 55 JBT ) o g 1

1Adla) cila glaa

O cimall B Jiy g AdIall olall 8 4Adlysd e & k) slaall B GuauS oY) g
oJS\JS\ol_\AJ\quJ.‘SJaLpAAJAASJAJ\MMHMUJL@\J\@UAS}UHAS‘;-tb.ﬂ\
A_JA:—u.na_ual_.ug‘gd\;‘M;M\Gh.uuaﬁuﬁuuj\*hu\ﬁaﬂu
.Diffusiond

JS A Al g slall (e 3 JST al s Abally Ao g slall (B CpaaS gV 58 itk
slall o Al Ala

aua.d\uéw.wué;jas.-w Ot Lo 29 oaudal) plall B S oY) 58 i
MJM‘\AJJY°.M9/\ Tﬂ\chuw\gcu‘gﬂd\uﬁﬁﬁ\/\ 4 UALAJAAAS\UAJ
MEM‘UMSJY‘J-\S}F‘QAJJMAM\QMJ Jooiall sall ade V£,
S5l ral) g5y jaldl cla Al

Golall B eiat s o slall g ging b g g 4831 5 ) a a0 Ak

U RY{ IOVEOR S j\;\ua(u Jsi)

bl Ll s g stress @t dad) cliilsl) auay ¢ slall B s a0 i
,M\M\dﬁ&!@éﬁ@h&;&hbﬂ Y o) Sy ac ¥k
slall A 4 guanl) 3) gall -¥

sl sl ddes U g plal) L Ay puland) 3) gall ) jaall

nC02 +XH20+mHN03+ZHPO4
+
Autotroph/light/Chlorophyll
ug
(CH,0) , (NH3) 1, H3PO, +20,

il ae nox,m,z S

S =10 i mall gl add) 31 g Jie Adladial) LS A 5 AY) jalaal) (g
RUIRRgYS ) < pall dallaa s g g ( SLwall

s A e plal |y guanl) 3 gall Sl 5

. (Dissolved organic matter)(DOM) stall & 413 -
. (Particulate organic matter) (POM)stall 2 4ild & -




colal) b ABBa il v

S A Al il Uia Ulagy La g 48840 cliilsl) (e £ 9391 CiYT A g5 olsal)

-

. Heterotroph (seis slall 8 cuildl) (paS oY) (il § 43 gudand) 3) gal)

15 _paida Gy 25

:Autotroph

9 Q=S A L’AUL)-AMZ\,)M\ A\M\@l:\ﬁw\@\l@aﬂu}&u&
ABUall jaaaS ¢ guall AJ;JQQU&JS*\S\

(il sl Ldae B Clladal) g ) piadd) dilall clilll) j4lia)

:Heterotroph

aaiad Jo Lgaiii Y (6f) Ao JLAd) Ay gudand) 3 gl B (5 SN o o B A il A
L gkl g Cillilsl) oda gai B ala Ggu Sl juaind (AR juaa o Ll b

LS G mand) —cily jadl) ) gaad) sAtia)

1Al sla ¢ AT Alia S04 556 A8 Gl Y v v (e ST 20 gy dlnal) B)

(oS sall il Ay guanll ) gal) s Alas
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1) — TOC (Total organic carbon).
2) - Oil and grease content.
3) - BOD (Biological or biochemical oxygen demand).
4) - COD (Chemical oxygen demand).
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Figure 1 The relationg
I between the organic car

fractions in sewage.

Not biologically degradable BOD Biologically degradable

_

Hard BOD Soft BOD

Large molecules Small molecules
May take hours/days to degrade Taken up directly
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1- Chemical oxygen demand (COD) is defined as the amount of a
specified oxidant that reacts with the sample under controlled
conditions. The quantity of oxidant consumed is expressed in terms
of its oxygen equivalence. Because of its unique chemical properties,
the dichromate ion (Cr,0; %) is the specified oxidant in Methods
Section 5220B, Section 5220C, and Section 5220D; it is reduced to
the chromic ion (Cr®) in these tests. Both organic and inorganic
components of a sample are subject to oxidation, but in most cases
the organic component predominates and is of the greater interest.
If it is desired to measure either organic or inorganic COD alone,
additional steps not described here must be taken to distinguish one
from the other.
2-Both organic and inorganic components of a sample are subject to
oxidation, but in most cases the organic component predominates
and is of the greater interest. If it is desired to measure either
organic or inorganic COD alone, additional steps not described here
must be taken to distinguish one from the other.
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0.1 mL] are obtained.

Figure 1Before the addition of any silver nitrate the chromate indicator
gives the clear solution a lemon-yellow colour.

Figure 2 Left flask: beforethe titration endpoint, addition of Ag” ions
leads to formation of silver chloride precipitate, making the solution
cloudy. The chromate indicator gives a faint lemon-yellow colour.
Centre flask: at the endpoint, all the CI-jons have precipitated. The
slightest excess of Ag” precipitates with the chromate indicator giving 2
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S = Cl %4 x 1.80655 + 0.03

LA clBaadlal) (e aSl A
Al sla craal g sbS B mlal) (e 6l e oS 2(Salinity) 4a slall iy e

S°4 0r (S) only = gm salt in Kg of sea water. (ppt)
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Parts per thousand

) sla (el shs B 618l (e al oS :Chlorinityd) iy sde
Cl°/4 or (CI) only = gm Chloride in Kg of sea water. (ppt)
Chlorinity determined by determination of chloride by Mohr
method. ,
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S = ClI°,, x 1.80655
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20460 ppm = 20460 mg/liter = 20.460 gm/liter
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Wt of liter of sea water (with density 1.03 kgm/liter) =1.030 kgm
20.460 gm of chloride is in 1.03 kgm
X=?1isin1kgm
X =19.86 = Cl %,
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S =CI°,, x 1.80655
S =35.88 )
ve,d = Jlad 1 A audlda da gl )




;uilﬂ\ Jgaadl u.éj.a,d\ ;\A‘glau.k‘— a4

Sea Salinity gm/Kgm
Sea (average) 34.7
36 south — 41 north

Mediterranean Sea 38
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Conductivityd) outd (DA e da slall (uld oSe Llla
rcob o8 Alua sill (e da glal) Hali g
Relative scale based on a standard potassium chloride KCI
solutions.
Salinity can be calculated by measuring the E.C of the sample at 15
° C & 1 atmosphere pressure, divided by the conductivity of a
standard Kcl solution at the same temperature and pressure.
For example, a salinity value of 35 is equivalent to a Kcl solution has
a conductivity equal to (42914 us/cm).
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SALINITY IN PARTS PER THOUSAND

SPECIFIC CONDUCTANCE
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Standard methoddb 822 se A

K = conductivity of seawater samplt.

conductivit ly of standard k KCl solution "

at 15°C and 1 atmosphere

P'CS‘%ure the concentration of the st
solution being 32 4336 gkg . ¢ standard ¥

The practical salinity is related to the ratio K

by the following equatio

§=0.0080-0.1692 K 52 +25,385] Kis+14.0941 K™
= 7.0261 K5 +2.7081 K%

1O O9)) Aastall ) Aldia il (g @8 ga 03
http://www.fivecreeks.org/monitor/sal.shtmi
rdalua 5l (e da slal) it JUia
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S =0.008 — 0.1692 (K)*? + 25.3851 (K) + 14.0941 (K)*? - 7.0261 (K)?
+2.7081 (K)*?
s [ Sga g Saa Yo v il B Al A g Al Lilua 65 (e sl 23 K JV O 024
K = 34000/42914 = 0.79
$= 0.008 - 0.1692 (0. 79)%2 + 25.3851 (0.79) + 14.0941 (0.79)*% —
7.0261 (0.79) +2.7081 (0.79)°?
S=26.92 /
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Initial chlorine concentration

Chlorine Added
added to water

Reactions with organic and
inorganic material, metals,

l —

Total Chlorine

other compounds present

Chlorine Demand
in water prior to disinfection |

Remaining chlorine concentra-
tion after chlorine demand of
water is met

4

Concentration of chlorine

Free Chlorine
available for disinfection

A

"

Combined Chlorine
Concentration of chlorine com-
bined with organic and inorganic
nitrogen compounds in the water.
Not as effective for disinfection.
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DPD =N,N- Diethyl-1,4-phenelenediamine (Diethyl-P-phenelene
diamine)

1Sl e Al il g DPDJ) S i e g (AWl JSidl g

(Colorless) Woiurster Dye (Red)
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https://www.youtube.com/watch?v=WTTUDOHgl1Vw
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We have to mention that the chlorine has different forms; it's
related to the pH. The HCIO form is stronger and more effecient
than CIO
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For the high levels of chlorine we can use KI, strach as an indicator
and soduim thiosulfate for titration.
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You must do an experiment to find the chlorine demand. After that,
you have to inject above this demande in order to be sure that you
will have residual chlorine. Every kind of water has his specefic
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