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-:The Water

Q. The (Characteristicsor Properties) of Natural Water?
OR, What is The M eaning of Natural Water?
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Q. What is The Factors that which The Natural Water Usage
Depending on?  $ auhll s lall Jlariad Lgule dainy Al Jalgal)
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Q. What is The (Parameters or indicators) that will Depending on,
to Evaluate Characteristic or Properties of Used Water or

House Water ?
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Q. Explain; Importance of Using Chlorine (Cl,) with Ammonia
for (Water Treatment)? .

OR Water Clarification?
OR Water Purification? .slall 48
(dau — - ) clles - Liiga¥ly (sl aladin) Al

UsSa oLl g Jeliy . Copill sl asinil (Clp) LslSU e Jlasid B2le 5
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Cl, # HOH —~ HOCI + HY + cCI”
D5l snledl (el

NH; + Cly & NHoCl + HTY + CI7

P BEN

NH; +  HOCI < NHoCl +  HOH

L gal asla @l el Kl

OsosSsnledl (Mono Chloro amine)

NH,Cl + Cly < NHCl, + H" + CI~
NH,Cl + HOCI <> NHCI, + HOH

& (el s (Di Chloro amine)
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NHCI5 + Cly < NClg+H" +CI~
NHCI, + HOCl < NCI3+ HOH

N el 5K (Tri Chloro amine)
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Q. Explain; Importance ef Decreasing The Concentration of [H"]
OR Increasing The PH in Water Treatment (Purification)
Process?

allee  (PH) 335 o) (H') cmmastd o) 385 () oada Ll o
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(HOCI) (55 (e 2oLy (PH) 33135 o (H') 3-S5 pabiad o
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Clo+HOH — HOCl + H™ +CI~
NHCI, + Cly < NClIg+H™ +CI™

Q. Importance Using T he Excess Quantity from Chlorine?
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Q. Importance Using (Os or UV) for Water Treatment?
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Q. The Effect Using (Tubes or Pipes) from lead (Pb) for Water
transfer?
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Q. Importance Using (Fluorinelon — F -) in House Water?
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Q. What is The M eaning of Water Har dness?

2Ol i Al Y] (e dilide oS e gplall oLl s =
b LS B L Ll Syue i (S Cun 2 ganiially s\l
~:Temporary Hardness 4@}
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Ca(HCO3 ), —CaCO; +CO, + H,0

Mg(HCO3 ), —>MgCO3 + CO, + Hp0
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Q. What is The Effect of The Hardness on Industrial Process?
thsliall cilleal) o olall §pual) il
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v s (Corrosion) Jsull ) ¢
sl JSU Ly ) 5,00 Aol Ll ) ALY s
Log) ) JSED Aallee ciny 130 bl b cplelall A e 1yld JS5 e
4 sbasSl) algal) ae dils COle L5 (5S5 Caand Z LAY 02a a9 Oy LS Laag Laiyly
SaaliV] b by Ayl Jelil) ¥ aan 8 lai due

W) & Lanlg
Aol ples AP gass dllby Jaleall 8 la g cnt 08 Lae Dlaaally i)
U3y 4 bay LS piadl o) Jerdll Ld iyt

Al Jalyally (Heat Exchanger) dl sl ol ohaa e dlalal) culudsal
JERY) 3 WS (lals 4 caaatl) il Wayes ) als e )5 (Steam Boiler)
.( Heat Transfer)

Q.WhatisTheor List The Methods for Hardness Removing?

—:Physical Methods 4gb 34l 3k .
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3 CaCl, + 2 NagPO4 — Cag(POy4), ¥ +6 NaCl
3Ca(HCOg3), + 2 NagPO,4 — Cag(POy,), ¥ +6 NaHCO3
3MgCl; + 2 NagPO4 — Mg3(POy4), ¥ +6 NaCl
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MgSO, + Ca(OH), — Mg(OH), { +CaS0,4

Mg(HCO3), + Ca(OH), — Mg(OH), | +Ca(HCO3),
Ca(HCO3), + Ca(OH), —» 2 CaCO3  +2 H,0

2303 Y] i JLaSY a g gaall i)\ ALl Ly Al Ayl i

-1 b WS (gAY
CaCl, + Na,CO3 — 2 NaCl + CaCO3 4
CaS0,4 + NayCO5 — CaCO3 4 +NaySO,
MgSO, + Na,CO3 — MgCO3 | +NaySOy
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NagAlz + 3HOH <> Al(OH); +3Na" +30H™
Ca(HCO3), +2 OH™ — CaCOg ¥ +COg+ 2 HOH
MgSO, + OH™ —> Mg(OH), 4 +SO,

CaSO, + CO3 - CaCO3 | +S0,
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MgSO, + NayZe— Na,SO, + MgZed
Ca(HCO3), + NayZe— 2 NaHCO;3 + CaZe

CaCl, + Na,Ze— 2 NaCl + CazZe
MgCl, + Na,Ze— 2 NaCl + Mgzel

asgall s dae dai (Mg, Ca) clis) gl aadl ole) ci¥aladll
casixally o sudlSI) il (e palidll S5y lldyy e sale 8 (NE)
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(Mg, Ca) wlis) e palailly eyl ) 325884l o g3 geall Cligl sale) ()l
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Ca CaCl, .
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Mg MgCl,
. 35¥) Jaluall (Regeneration) Lasiill dlac 5yl Cus

(Ca, Mg) oldl & saalsiall (gAY g (aspseall) 4bsl Jlaind A 4% S
Ny oLy s Jedl Ju Al 5 Janlill A (S i

Q. What is The Difference between Cold & Hot Method in
Chemical Treatment (Removal Hardness) for Water ?
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Cold Method Hot M ethod
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Q. List The Methods Used to Evaluate The Water Hardness?

Aag) o) Maad gk A
—osball 548 A8yl
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Q. Explain; Problems Associated with Temporary and Permanent
Hardness?

?Zx.yamb Aal) Byual) Cya Fa L o) Al JSLER Cpaagh )
O DS o (g50a7 285 Shunall ()5S cApailally Agall Bpsall (i )4l O
058 s 35 L) Byueall La (Ca, M) cilisgSe i e 3l ~3aY)
e Ol (Y A 1] il g el i€ A B3smse Al Z3LY)
Sanl) (e Galiil) Tlee (U Gula) 1ia e eincll Gujh e Auciall 5l
s 5 Al Bpeall 25l Sy s LS AS ATy o) b sl
a2l 8 e s landl At JS6 Egan N sapm sllly (pssneS
AdlSay 3ylad dpelia JSLEL -\-alji; gsbaasll JSUI Cim e B2l HAS) yied Al
Laasas ol Al Bpeall 7304 (53n) 8 (s asaell€) Ui LS 3 o) () Al
Sigia (B i A)h8 alge Lete w18 Oleld Jpas (5255 ()80 A5 aa
Ao lial) caall CliVly e g¥) b o)

Q. Explain; Problems Associated with (Scales OR Solid Particles)
in Boilers & Heat Exchangers?

Alal) algall o) Hoddl) i 055 oa Aailil o) Ailial) JSUiall (i o) £
1 8 pnd) G A bad) ¥ alually Jabiall cihas o psial
el dleal) dgal) Ao 3y sl Jabyall pi8

Aaald) A all eV alually daal yal)

sale 055 Cun CO, CaCOs Ca(HCO:3),
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le 353 ) dsalue 40k CaCOs
Aaddinal) Claxalls 33gaY) & JSLia) (ra 588N Eigaa Iy CaCOs
i) ) Jiy sl Jelall g bl CO, A lial) cliaialy sl 8
i Log A5i5all Syual) 35y o)) s
— A JSLa) i LSS e i

.(Heat Transfer)
cClazally YL A o) 4l calalnaly calalas) cuwad
3y a¥l ¢
(dsl) W

L) A b saly)

Tl Bpuall 3 s Al gd alil 1 g33 bl das g i) o LS
daball ghra (e ~Adedn G ddlle Mgy Sl 0S8 (A g3 Al
oot bl i Ll ()5S Ahadl ciYaludlg
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Dgl A s phall daja g lily cpadl) 3alyy ol 44l 3aly) Jullyy A8Ualls o685l
ke il Glaaly Hladl Cung 08 Lee Jagy 1 I xiliall 2 lagels (aaal)

Ayl g

Q. How to Prevent Precipitation of Scales or Solid Particles on
Boilers?

A A Jaball zoh o ARllad) Slgally gl Gousd adad Cius
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Sy Japall 3 53 pasall iyl cant oLl pe (golaasS Jelis Na,CO5

—leh L oS
N8.2C03 + HOH — 2 NaOH + C02
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Cm (5)A) 3ye alleaind Ju8 AN e Lol ) AI(OH)3 A 5laS 2l g ALl
Al e Al ) 3080 LS po (g gaal) aa Balall 02 (565

Q. The Importance of Water (Thermal Conductivity) in Chemical
|ndustries?

flad) Juasill Cua (e dygbass dpanl
Jeasill o) ghall Jalill sa 4pslasll deliall b dogall olall chlaladind (ye
Jalil) wlilee s Uas oLl aay & (Thermal Conductivity)
.(Heating & Cooling) willy cpausill ayal (Heat Exchange)
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2\..._...\&0 :L.._.Db; Az C—a 4 <"'*A.j s e U_...}'G O—c LAl e\.l;.\__u\ d‘a—-“{j

olae aladiud 5y5 jum Adaadle pa 3P (Heat Capacity)
il Ja) e dphall a¥aldly dalyall &~ (e ddlla

o2 gl 8ylyall Jlinl Jalea (Y @lldy Lgie i€ oy il JLallyy Lelalas (Scales)
las L8 ) odally Calaws 5l

Q. Explain; O2 (Scavenger or Removal) from Boilers?
A Jaball (e xS Y ¢
(Corrosion) JStll A al) 4wt ll dlgall e Op cpawS NI yitay
238 213) g e lall (& dipma dilisd cllay SV () G cdalyall slia & laaals e
sl Jals Jaxall 3y ae Al
Janli oda g cljlall 3y laag Jaxbud sale ¢l -

JSGll A dlad Calsy (myals .(Vacuum  Pressure) Lalsie
asipall ale Jariud Sva A1PA0 alga aladinl Ly 4ild sl A (pauS ol
(553 (45 atm.) (N&;SOs) =il

N&zSOg +% 02 —> N8.2804

Jasy ¥ 48 ( 45) e ny dagraa die Jalall Jaid) ae L
—1 b LSy Lellat Adlaial s 3alal) 038 aladial)
N&zSOg—)SOZ + NaZO

1 ombuel (NoH,) 30l Jlaxtial Juais Ala)) o2 3 438 13
N2H4+02 —> N2 +2H20

i L0 L G clle aad Lgld salal) s Jlad Alla 8 s
3N2H4—)N2+4 NH3
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Q. What is The M eaning of Deionized H20?
Or Explain; o lall cligh) A ne L
L asli 5d )5Sy i) e AN el e (Deionized H,0)
Lese s L) A1) dulee s Ay dunge gl (genn sale cLally
—l0dlae ey dnsl OVl b aasally i)
Cilig) e lgllagind aulsy s Lall 8 535agal) (+VE) damsall ciligdV) A1) Als ya
—1ob LS Rygume asly e saalsial) (HY)
Ry -H+Na'Cl™ >Rz —Na+H'CI™

il Lelasiad Ay oLl 3 33gasal) (V) ddlad) culig¥) 2l dlaga .

R; -OH+H"C!™ >Rz - Cl + HOH

oSa (Electrical Conductivity) AleSl HLill e ladl ddica i days o) WS
Jlaind g gLl 35l e oS o Lall 8 535 pal) Al algall apaatl allexin
) gl Ay Lo yamy slall 55l () Al ddee 8 300N AL
Jlaes s lall aladind Zagada o L Audlus dmse (5555 L sale CulisiV) odas 4 52 sall
CUeY) (e aslA (gaag adslEl Aayy o added ailank

o) eNValad) alasin) Juady 4ils

5 LSy iilaye eg Lysmall calamihyll alasiuly ellg clal Jd3smsall Z5LY) 4113
i el amy a8 angall 35V Jaluall Jlexiad Zlad) & matyy odlel ayias
el sV Jalaal) Jlaniiad

bl (e Alle Aapo @l ole alla® A cileliall b Jexind Ayl 528
sl calelially 4l S cile luall i
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Q. How to Remove Carbonic Acid (H2CO3) from Water ?
Or Explain; The Removing of (H2CO3) from Water?

oLl a liigu Sl anla AJ) o) ) i

(Ca(HCO5),) Sl PO e gslall L) e Laxic
(H') Comsried) oo Tamsall il ) ol Alee (5505 el Gange 354
(COy) Jle Homd iy 5y 0)503 135 (HCO3) eluisy)Sll jasla

_:&
2Rz —H+Ca(HCO3), —(Rz), —Ca+2H,CO3
caga Asl ol dy il aal
Cpiuudlly

2H2C03 _— 2H20+2 COz

MJM\ o\_}oﬂ ML\J . Al _",_).1: e 4 (COz) JLC :db\ USA:\ C'_\_\;

S5 sy il sha Jlerid 05<s lisHlSH e 5y0€ oS e
AL ) e abad) Jlesiad
RZ —OH + H2C03 —> RZ — HC03 + HOH
1 gd'#i dél..\.é
C¥sll -
NaZZe
Na2R
N8.20A|203.4 SIOZZ Hzo
Na2R
R = OAl,03.4Si0,.2 H,0
R=Resin ( )
R="Ze
Ze=Ziolite
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