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fydrologic Cycle

Water (s recycled

From Conceptual Chemistry, Second Edition by John Suchocki. Copyright © 2004 Benjamin Cummings, a division of Pearson Education.




Ground water

Water table

during drought
ALK

From Conceptual Chemistry, Second Edition by John Suchocki. Copyright © 2004 Benjamin Cummings, a division of Pearson Education.




Aquifers need fo be protected

Municipal
wastewater

Fertilizer Solid-waste plant

disposal site Soil erosion

: \o RUNOAT, sl
dUStlng PSS AN "'-.-. =

Pesticide ‘ River

Septic Leaking
system underground
™ storage tank

From Conceptual Chemistry, Second Edition by John Suchocki. Copyright @ 2004 Benjamin Cummings, a division of Pearson Education.




Formation of Hardness

Precipitation

Subson

l l CO, + H,0 — H,CO;

Limestone CaCOs, + H,CO3 — Ca(HCO;5),
MgCO3(S) + H,CO; — Mg(HCO3)2

Tsiazaneiin aZa181N
CaCo, : calcium carbonate Ca(HCO,), : calcium bicarbonate
MgCO, : magnesium carbonate Mg(HCO,), : magnesium bicarbonate !



Fractures in Limestone




From Conceplual Chemistry, Second Edition by John Suchocki, Copyright € 2004 Benjamin Cummings, a divisiion of Pearson Education.

HCO,

|, < py HCO,
A =/ Ca2t |
R

From Conceptual Chemistry, Second Edition by John Suchocki. Copyright © 2004 Benjamin Cummings, a division of Pearson Education.




Carbonate 1on attracts cations

Carbonate ion,
COy*~

>

or

Caz*)

-

Sodium carbonate,
Na2C03

Calcium carbonate

(a)

From Conceptual Chemistry, Second Edition by John Suchocki. Copyright © 2004 Benjamin Cummings, a division of Pearson Education.

Magnesium carbonate

10



Hardness

anwdgenadaananunsyaeluige:
< o YV a o Y- = ' =
Jusmayliifin soap scum vliauURpYay RN
Cl, + 2C,H,,COONa > Ca(C,H,,C00),  + 2NaCl
ylvissuRuneulaitinm
< o YV Q/ 1 o o
Jusmayhliinnisaasulusyuuyia (scaling on pipes)

< o v = a 6 o v o Pt =9
Jusnwnyiline@a-Unszuunaiindnsudiosuanuan

289 calcium carbonate

dAntaynnuseuugunneisnge)
slsinangnsuluvsiofulayBoiler) FlFRuURDIWS 99T
N2

ylvianeniuluszuusimaaifiu(Cooling Tower)



Juswayilifiansgasuluszuuyio (scaling on pipes)
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152AN9LU9RN LA 3 USSLNNAD

® Total Hardness

a & &
- ‘VI'N‘VIE]UQ — LUUN@?QN%@QU?%QU?ﬂ 2 NINKRUN

- MUJUR - DUNATINVD calcium ions WaE magnesium ions
(the predominant minerals in natural waters)

- wuseanla 2 sUkuURe
1. carbonate hardness.

2. noncarbonate hardness.

8. | Metropolitan Waterworks Authority



152AN9LUDN LA 3 USSLNNAD

® Carbonate Hardness

- Ga3unI1 "temporary hardness” 1N51897
o o W ¥ ¥ Yy A O vyw
#107190119AA8A2INTaU(N1501) LA Waulasu
A2IUSDUAZNANTITANKAN (precipitate) SIUA7
NUBEUTLIUATUAIINIVUL

- Ca®*, Mg** associated with HCO,", CO,*

8, Metropolitan Waterworks Authority



132AN4LLURanla 3 UssLnnhe

e Non-Carbonate Hardness

> RBNBENIN permanent hardness " IwWs123114
dunsatnsneanlddieaudou szaztuns
N1INAIUNTZA19UTELAN non-carbonate
hardness 3adiAnldanefiganiinisiidn carbonate
hardness.

- Ca”*, Mg”* associated with other ions, Cl', NO_,
SO,”

8, Metropolitan Waterworks Autﬁority



> AMUFUNUSTZII19 Alkalinity wag Hardness Tuin555u%16

ﬁaﬂlﬂ TR pH $$172149 6.5 - 8.0

nsed Total Hardness > Total Alkalinity

e Carbonate Hardness = Total Alkalinity
 Non Carbonate Hardness = Total Hardness — Total Alkalinity

nsad Total Hardness < Total Alkalinity

e Carbonate Hardness = Total Hardness
e Non Carbonate Hardness =0

19



e - — —

e ————— o —

Hardness Un/'fsl

®* milligrams per liter (mg/L) as calcium carbonate
® parts per million (ppm) as calcium carbonate

® grains per gallon of hardness (to convert from grains p

gallon to me/L, multiply by 17.1) (1 grain = 0.065 g)

® equivalents/liter g

Eq - Wt

Equivalent =

equivalents
Oacids and bases: number of H* transferred

Oredox reactions: number of e transferred

T

20




Hardness range
Description
(mg/L as CaCO,)
Soft 0-75
Moderately hard 75-100
Hard 100 - 300
Very hard > 300

| & Metropolitan Waterworks Authority



N15N1RAIUNTENY (Hardness Removal)

ASNSAY0AINNAS=01JadAsOrO0 2 ASa9

1. I3a1sIindrindAsSu1nuAINnNs=0JIknnn=nau
(PRECIPITATION)

2. WBnannsiandavuudaauinuldisdu
(lION EXCHANGE RESIN)

22



SadinaUnnsenalvinnagnau (Precipitation)

31 2 WUU AB

1. Gold Lime Soda Process

2. Hot Lime Process or Hot Process Soffening

Cold Lime Soda Process

- U113 (Ca(OH),)

- lgmuay (Na,CO,)
- TamlW (NaOH)

8. E ‘ Metropolitan Waterworks Authority



WWan1UAsenualunszatanalinlviiannnsnauy
YBNAINULIAD 9 Lda158519ALNDU(Coagulants) HAZAISYIVANALNDU
(Coagulants aid) HNBIUAZNBUNNAINAIIINUHNIBIRINATI IHINADT?
g9U

] P aa yaa Y Y s W
dn5a519nznauannaznaunted landeulalawn d1sau iassagainnm
wazassngane

[ UN38mM9Al ]

1. Yuv12 (Cao)

Ufnse1asindn CO, kazanA1NIEA19AIsUBLIA (Carbonate

174
o v A

Hardness) N4l

CaO + H,0 > Ca(OH),

CO, + Ca(OH), > CaCO,l+H,0




Ca(HCO,), + Ca(OH), —™ 2CaCOo, i+ 2H.,0
Mg(HCO,), + 2Ca(OH),— 2CaCO, i+ Mg(OH) i+ H,O
2NaHCO, + Ca(OH),—  Na,CO, + CaCO,4+ H,0

Ujfsenvdnnanunseaneunlifes)faeyuena Sl

MgCO, + Ca(OH), @ — CaCO, + Mg(QH)

MgSO, + Ca(OH), = — Mg(OH)
MgCL, + Ca(OH), ——rr Mg(OH)_ ;-\ CaCl
N5 lYuvINIIn MgSO, wag MgCL, uiazesNe Caso, uag

GaGl, e'i‘iaél’aaﬁﬁﬂiﬂai**i’ﬁeziﬂ'masd(NaZGOs)

& h Metropolitan Waterworks Authority




2. lynuay (Na,CO,)

lwA14aYILNIUHNTEINUAIIUNTEAN9A195  (Non  Carbonate
Hardness)nsaannunszdnsililynfuaiunldnznauiliasans
urvzdasldleniuay 1 auyaiieniiujisenfuainunszdig
weaeuitliliansuaiun 1 duya wwuiu

CaSO, + Na,CO, —  CaCO,+ Na,SO,

CaCl, + NaCO, ~— CaCO3+

Ca(NO,), + Na,CO, ~——~ CaCO,+ 2NaNO,

& Metropolitan Waterworks Authority



dnduanunszansandskuniiden azdesldloniuey 1 auyany
Yuv1a 1 duya Wievinufiseniuaniunszdnaannsuuniiden 1
GHHE

MgSO, + Na,CO, + Ca(OH),— Mg(OH), ;+ CaCO,;+ Na,SO,

MgClL, + Na,CO, + Ca(OH),— Mg(OH), + CaC03¢+

Mg(NO,), + Na,CO, + Ca(OH);—Mg(OH),+ CaCO,;+ 2NaNO,

Tun1slulaniavazanmirunsea1adla ualdaiuisaanans
o o ‘=i 1 % aAan a\ \
(Dissolved Solid) faglutilawsisnavasufjiseasiiainae

3@8&/17’1'&13&1'1 EJ‘IE’]

Na,CO, + Ca(OH), = Lime Soda Softener

& Metropolitan Waterworks Authority




o/

3. 14lganlnl (NaOH) wnuyu-leawas azdaufisendsil
CO, + 2NaOH — Na,CO, + H,0
Ca(HCO,), + 2NaOH — (aCO,; + Na,LO, + 2H,0

+4NaOH —» Mg(OH), + 2Na,CO, + 2H,0

MgSO, + 2NaOH — Mg(OH)2l+ 2Na, SO,
4. §13583519n2nauLazasYennnznau(Coagulants and
Coagulant aids)

Wanunszaeindgnseduaisadiniuaunisanegdnedunalazanaznauiy

nznaufiasidendazifinszanaladne n1sldansasrensnauuazansyigannenay
| v R v v & < =1 Y

azvaglvnznauliadngauanulunznauila iajduwazannznaulasg

& _ Metropolitan Waterworks Adthority



Un381mM19ail

AL(S0,),.18H,0 +3Ca(HCO,), —>  2AlOH), + 3CaSO, + 18H,0 + 6CO,
2FeS0,.7TH,0 + 2Ca(HCO,), + % O, —> 2Fe(OH), + 2CaSO, + 6H,0 + 6CO,
\

2FeSO,.TH,O + 3Ca(HCO,), + Cl, —> 2Fe(OH), + 2CaSO, + CaCl, + TH,0 + 6CO,

Fe(50,), + 3Ca(HCO,), —  2Fe(OH), + 3CaSO, + 6CO,

8. Metropolitan Waterworks Authority



Coagulant ' )
(1) (2)
Name Chemical Formula
Alum ALZ(SOq)3.14HZO 0.55 0.44
Ferrous Sulfate FeSO,.7H,O 0.66 0.58
Ferric Sulfate Fe (SO,),.9H,0 0.77 0.66
Ferric Chloride FeCL3 0.93 0.81
Magnesium
MgCQO,.3H,0 0.72 0.64
Carbonate
(1) anandusireiianas (me/l) as CaCo, "Ainse 1 me/l 99 coagulant iR

(2) nsuaulasenlesfiia (mg/l) as CO,




N1SATUINUSUIUESLA
1

1. Yuw17 (Ca0) Audadluguuas Ca(OH),

[Ca(OH),] = [CO,] + [HCO,1+[Mg**]+ [excess lime]

where
[Ca(OH),] = amount of Ca(OH), required for softening in megy/1
CO,] = concentration of CO, in meg/l
[HCO,T = concentration of HCO,™ in meg/l
[Mg®"] = concentration of Mg“* in meg/l
[excess lime] = additional amount of lime needed to maintain 31

an elevated pH value, usually 1 meg/l

| 8 _ Metropolitan Waterworks Authority
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2. lwaaw (Na,CO,) Arualanll

[Na,CO,] = [Ca**] + [Mg®*] + [Alkalinity]

where :

[Na,CO,] = amount of Na,CO, required for noncarbonate

softening in meg/|

[Ca®"] = concentration of Ca** in meg/l
[Mg“*] = concentration of Mg“* in meg/l
[Alkalinity] = concentration of Alkalinity in meg/|

& Metropolitan Waterworks Avtaority




Lime required in mg/l = [Ca(OH),in meg/l] x 37

Soda Ash required in mg/l = [Na,CO, in meg/l] x 53

8. Metropolitan Waterworks Authority
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3. Yuv11 (Ca0) Amurniluguvas Cao lansil

. , D
lme(CaOinmg/l) = (A+B+C)x—
Yo}
Where :
A = CO,as CO, (mg/l) x (56/44)
B = HCO, alkalinity as CaCO, (mg/l) x (56/100)
C = Mgas Mg (mg/) x (56/24.3)
D = Excess lime required to rise pH to 11 to remove magnesium; it is

generally 10 to 20% of A+B+C :thus D = 1.1to 1.2

[ = Purity of the quick lime (0.88 to 0.95) ; therefore, E = 0.88 to 0.95

& _ Metropolitan Waterworks Autiiority
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4. Yuvr1aUszan slaked lime (Ca(OH),) Arunasluzuuas Ca(OH), Iddsdl

Slaked lime(Ca(OH), inmg/l) = (A'+B'+ C')x%

Where :
A'= CO, as CO, (mg/l) x (74/44)

B'= HCO, alkalinity as CaCO, (mg/l) x (74/100)
C'= Mg as Mg (mg/l) x (74/24.3)

D = ExcesslimeD=11to1.2

E = Purity of the lime :generally, E = 0.93 to 0.95

& Metropolitan Waterworks Autiiority



5. lamuay (Na,CO,) A1mTUn15AIINAINNTEAINATIT

14
Yo A

(non carbonate hardness) AUl ARl

Soda Ash (Na,CO, inmg/l) = (NH -L)x %

Where :

NH = Noncarbonate hardness as CaCO, (mg/l)

L = Noncarbonate hardness remaing in the softened

water (mg/1)

8. 0 Metropolitan Waterworks Authority



49UUs2NAVVDINTZUIUNISAIIAAIIUNTZANINIYISANNAN

1. DINIULSY (Rapid Mixing Tank)
2. 4n2UY1 (Slow Mixing Tank)

3. Q9NAZNaY (Sedimentation Tank)

4. S3UUNLDVIFDIATNSUBLUTY (Recarbonation)

37
37
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INLET RATE OF FLOW
== INDICATOR

MEASURING FLUME

INLET WATER ELECTRIC MOTOR

OUTLET WATER
DECANTING TROUGHS

PADDLE BLADES

ADJUSTABLE PADDLE BLADES
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ADJUSTABLE SCRAPER BLADES

il 16.6 daluaadaauunavuuy Sludge Blanket

SLUDGE DRAW-OFF AND DRAIN



Design Criteria

1. Flash mixing

- Mixing Energy (G) 300 to 500 sec™
- Mixing Time 10 to 30 sec

2. Flocculation

- Mixing Energy (G) 5to 50 sec™

- Mixing Time 30 to 40 min
- Flow Velocity through ports 0.5 to 1.2 ft/s(0.15 to 0.36 m/s)

NOTE : Adequate mixing time is very important because of the slow reaction rate

T “
;




Design Criteria

3. Sedimentation

- Surface Loading 1.9 to 2.5 m/hr (rectangular tank type)

2.5 to 4.4 m/hr (sludge blanket type)

- Detention Time Minimum of 2 hr (rectangular tank type)

Minimum of 1 hr (sludge blanket type)

- Weir Loading 11 m?>/m.hr (rectangular tank type)
15 m>/m.hr (sludge blanket type)

- Total Water Loss < 3% due to sludge withdrawal

_ a2




Design Criteria

4. Recarbonation

- Carbon dioxide diffusion tank 3 min minimum contact time
- Recarbonation tank 20 min minimum detention time

- pH of water after recarbonation 8.7 to 8.8

NOTE : the use of liquid carbon dioxide has become more commonly

practiced for recarbonation

_ 43




Recarbonation

€O, +H,0 > H,CO,

Metropolitan Waterworks Authority.



Design Criteria

5. Filtration (Dual Media Bed)

- Filtration Rate 10 to 15 m/hr
- Anthracite Coal
Depth 0.5 m
1.0 to 1.1 mm

Effective Size

Uniformity Coefficient < 1.4

Specific gravity 1.67 to 1.7
- Sand
Depth 0.25m
0.55 to 0.6 mm

Effective Size

Uniformity Coefficient < 1.5

Specific gravity S 2.63
Backwash rate Average 50 m/hr



rocess or Hot Process Softening

/)

gusaUsuan i lviinun 1WAl

a ai 1 == I~

1. anUsunadaniniegluinlvanasauliogliiiu 1 Wiy

Y

2. 80 P kag M-Alkalinity Tutinvianasdnuiaunils virlvidmyuegly
szuuvewmdalaurlauuay

3. 411150aAAIUNSSANILAALTYULAZUUN TG IUAT LAUN9EIULAZON
UNIANIULASDINU88U (lon Exchange Softener) A2 tAUNAAIY
v 1 a A &
nszA19litiy 1 WNLDY
4. anUsUUE15aZaY (TDS) LAaISHYIUADY

5. lanafiazangineenla

& Metropolitan Waterworks Autﬁority



VENT
VENT COMDENSER

INLET VALVE ﬁ’

SPRAY VALVE WATER BOX
TRAP RETURNS

- Wash Water

CHEMICAL
f‘ 2 ﬂ Recovery
REEE pvent launinudnivagldlannenazaneuiasnla
':___:—_-_____ '___ 3] oalszsgd {.’] 1 a X
L —ovenrdon o8 LA TNEUUATNLNIUU
: \\v-."-J'..l.'J A j_‘-
\\\ I”’7 A
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| v 1
rogwakt { | | V dngensaelinauFaunaziantwlueing
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: Fatiauautalunisazaiadanianndensie
I 1
_ | 1aadedludasldasnsesiusnAaIndana
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FILLING |
| LINE | /
L5 F§ RATE OF FLOW SURFAGE WASH
4 > INDICATOR WATER INLET
|
: 551 /ﬂ 8 TO BOILERS
CHENICAL J/ o A
PUMP \'r <
CHEMIGAL TANK 2 i | - S
CONTINUOUS / &;——J SLUDGE \ WASH 1 FILTER
BLOWOFF I VALVE PUMP - ~ Filtered Makeup
“To sEwer TO SEWER Water Qutlet

B 3 ;
5UN 6.7 swazdua9s Hot Process Softener Wazia5aingas



A (%4

Waldyuvuazloniuay asinufjiseneil

2HCO,” + Ca(OH), —— CaCoO, + C03'2 + HO

2

Mg™  + Ca(OH), Mg(OH), + Ca**
Ca? +CO,2 —  CaCo,

5%UU Hot Process Softening 4anannvanAINUNTEAIUAES [
< 1 % vy v =P % '~ <

anauduasluuileanaae lnarwizlunsaunuidaiaudy

anelusUlaaeuluaisuaiunuin

2NaHCO, + AUTBU —— Na CO, + H,O + c:oT2

Na,CO, + H,0 + Aufau—— 2NaOH + CO,'

& Metropolitan Waterworks A«thatigy



5%UU Hot Process Softening azUsendna laanelunis
Wagugdluaisuaiun waglududu (Laaidaudainn)
ANAZNULTULAALTENAITUBLUADNT

NaZCO3 - CaSO4 —_— NaZSO4 + CaCO3

% ? o Y 1< a aaa Yo
waza lundiduvd anunseanealsegnazinaufisenlanail

Na,CO, + Ca(OH), —— NaOH + CaCO,
MgSO, + 2NaOH —— Mg(OH), + Na,SO,

8, Metropolitan Waterworks Authority



gnsNlYAT1UIM Hot Lime Process or Hot Process Softening

1. ANYALYYAINNLIDY (Dilution Correction Factor); DCF mﬁ/\iuia‘fwaq
Ul ilsilududnsendenld Vunamsweiidladiluides
LﬂﬁauwaﬂﬂL‘fimmﬂﬂ%mmﬂjﬂuﬁmﬁﬂ%mLﬁm%u 990N
AumAaEANLEeans fadl

DCF = 1
5 e v
1+  Yaualaunly
6 g a\
UDUAUIAU
UaUALDUNNLY LAUNIAVVBIUINUSUENINLAT - LOUNIAVUYBIUAU
UaunuIny PUNAUVRILAUIAY - LOUNIAVVDIUIAUSUENINLE?

ansuaeunIal (Enthalpy) veslethidumlaanaisslednlunidedeineaduleu
& | Metropolitan Waterworks Autority




O how ¢

e /A " {A\C‘.
Euthalpy 5 Fra Enes]

‘_____..._tandard enthalpies Ad free ene/véies of formation at 25°C

\AHzosas’ AGgmv Sub- A H g, AG 208,
State™ kJ/mol KkJ / mol | stance State™ kJ / mol kJ / mol
aq —543.0 —553.0 H,O lq —285.9 —237.2
c — 1,207 —1,129 H,O g (_—241.8 —274.6
c —1,215 —1,162 HS aq —17.66 12.59
c —986.6 —896.8 H,S @ —20.17 —33.01 v~
S0, - 2H,O c —2,021 — 1,796 H,S aq —39.33 —27.36
L g — 74.85 —50.79 | H,SO, lg —811.3
g —84.68 —32.89 | Mg?* aq —462.0 —456.0
CH,COOH aq —488.4 —399.6 Mg(OH), ¢ —924.7 —833.8
3COO~ aq —488.9 —372.3 Na™* aq —239.7 —261.9
;CH,OH lq —277.7 —174.8 NH, g —46.19 —16.69
aq < —908.0 NH , aq — 80.83 —26.65
g —393.5 —394.4 NH; aq —132.8 —79.50
aq —412.9 —386.2 NO; aq —106.3 —34.52
h,:flCO3 aq —676.3 —528.1 NOj; aq —206.6 —110.5
BE- aq —329.1 —276.5 OH ~ aq —230.0 —157.3
BFe” aq —87.86 —84.94 | S~ aq 41.84 83.68
SFe’* aq —47.70 —10.54 | SO3- aq —907.5 —742.0
MICO; aq —691.1 —587.1 Zn** aq —152.4 —147.2
' H,CO, aq —698.7 —623.4 ZnS c —202.9 —198.3

| "-"ajq-—aqueous, c—crystal, g—gas, Ilg—Iliquid.
Note: 1 kcal = 4.184 KJ.

N8l (Enthalpy) A USU1aANSaUNNIULINY5D9BNAINTZUU NIANUAUAIT 51




2. Tun1sATuIUUSUIUEISLANNIABI LUN LN LUDUNISTALBYLUDIRIN
n15@easletirlvinaunae CCF (Cold Correction Factor)

CCF = 1
DFC

Ysunauduvanlease

= (meg/l HCO, + meg/l Mg - meg/l OH) Raw Water -

CCF(meg/l HCO, + meqg/l Mg - meg/l OH) Treated Water

USU10 AL YN LT3

= (meg/l Hardness - meg/l Total Alkalinity ) Raw Water -
CCF(meqg/l Hardness - meqg/l Total Alkalinity) Treated Water

& Metropolitan Waterworks Authority



ﬂ’]ﬁﬁi’JQﬁBUﬂlmﬂ’]Wﬁ’]

n13nsvdaUAMANLNand1 ldYuvIannusadagiuluiuglaainean

P- Alkalinity 8% M - Alkalinity 6@ 2P - M HAnJuaunanandinlayu
a [~ =2 o ¢ AW M Yo aaa = I
sniuldiandes Aliluarsuaanlilavinugnsenwmiaeeg

/

nsdlil 1 1N9aNAMNNTZASTANINTHA Fesmuguihitinaam
aid

2P -M = 10 - 20 ppm

§131nN91 20 ppm AAIAAUSHIUYLYIIAL kA M - Alkalinity
= 50 - 60 ppm AIUNTEANE = 12 - 20 ppm

& Metropolitan Waterworks Authority



N3N 2 weandn TDS Tvlaunniign AaerruaANtnludamnIn
191

2P -M = 0 ppm| (anygurinnaArgendni)

M — Alkalinity = 40 - 50 ppm
A2IUN5ZANY = 15 - 25 ppm

%4

nsaifl 3 paguianilvuinign

2P-M = 0-10 ppm

& 1 Metropolitan Waterworks Autharic;,



= e a Aa . ’
lynann1swaniagudeaulaelus@u(lon Exchange Resin) ®
’

UszIRA8ns

U a.A.1850 sinadignidengudenauday Wudaunuysingnisainas
wantUagudoauvasnu lagnisimansazatguaulaniuugaing (\H,so,)
Wufu Auszduuenlauielinaslauaa@eugainaunun asaunis

Ca-Soil + NH,SO, > NH,- Soil + CaSO,

AN LANNISLFEa15ININDLD AR (Zeolite) 38 Sodium alumino

silicate @ dunsursvtinoglufuduananilasudoaula aud

by P Y = XY, ¢ < o &
A.f. 1905 UNLANYIIDINGY YD Gans FAFILATIEN Zeolite WUUNARILSD
i lvisnazevrgatakasldnuagransvatsluvastuwliudagiu
2 an1FLaNTUS NV DUNNINLNNLABINUIN Dlolas

55



Ca’t + 2Na*Z

2Na* + Ca*'Z,

Z = Zeolite

Tut a.6. 1935 UnLATYIIDINNETD Adams BAE Holms HIUISOHILATIEH

d15U52NaUdUNIINTaNUR lun1suaniasudasulaazinisnauilas il

N1SAUNUTINITAIUBYIENINEALATUStyrene) A8
Wuaaduseninadnadlnsusdendn Crosslinkage iadu “15au

(Resin)” @dlinAaud9anay

U3uneu3eeazvas ove Nllagluls@u (38nd1 Crosslinkage LBy

I ° = < < 1 a 1 Y I
aglunasiisianglulnssegareluannuie daauazuwsiinlignnglus
Fumugiangwmail drdianUasidud ove genazlivuinvasgian

& B Metropolitan Waterworks Authority



1A59951959U (Matrix)

1. Gel Type(aals) Idnwauzlluad1equa1u15aussy Functional Group Lo
1NkATiINgU vuaankazduin (Ui Membrane) Towdums iAnnsgadula

Nelay wnizandu Strong Anion

2. Macroporous Type ﬁmquumﬂﬂ’jwﬁaﬁﬁuﬁﬂm’mﬁq 100 m%/¢ vMln
Liragandulag Polystyrene divinylbenzene copolymer 23ilAsesaTon
9719909 DVB 8-129% laeiinludn %DVB toe n1suinsa nsuasasiluin n1s
AeenvedlossuriusiuazasmnuAALLT SRzt sas

3. Opaque Gel(taadiuwae) JlATI5199LTLTI LANEIUISASU Functional

Group wazauaflauINNaaNAls

8- : Metropolitan Waterworks Authority



1591111891 (Softening)

szuvrdalonauuszauinuisriawinduiildeuiuann fs a3
fdananunsedraiondntideu 33n1sintrgeuasldisdus
WINNIAWN (strong acid cation resin) LLazé’qaﬁuwjﬂﬁzaw‘ﬁmw
(regenerate) daevtndaunng (NaCl)

widrasifuviinuszauannsaun uandsuSeniudn dlalad
(Zeolite) vSolanisudlelad (Sodium Zeolite) TiSonwuil
Hesannluadenounisindanaiunszaislansieden (Green
sand) @ududaruusznauvas Alumino Silicate uwaziSendng
Tolann1anA21Un5ZANY

& Metropolitan Waterworks Authority



IsBUTUAUTEIUIN-NTALA (Strong Acid Cation Resin)

3 Functional Group \Wu Sulfonic acid #i8ssudszatiife

R-SO,

3

a 1 & Aa Ao v =
sRuUkuUUsEUAn-nsaua Wusguniinasldauunnigalu

- infalyaed  (R-SO,Na,) %38t38n31 Sodium form

- 1143‘1]6080 H* (R-SO,H.,) 38138191 Hydrogen form

59
59



sUluULsTUUIZUIN-NIALA (Strong Acid Cation Resin)

- TugUwas H* (R-SO,H,) %38t38n31 Hydrogen form a#usalaylu
N153UB0aUUITIUINNINUA

- TusUwas Na* (R-SO,Na,) %38t38n41 Sodium form &unsaly
1lun159U992UVRIAIUNTTATLNDNIUIBDU(Softening) LALINE S

¥
=

98191087 A19UAMNYINEluN1TgNIVEIMTUTRaUUTEIUININY

(=]

Ca*?* > Mg™ > Na* (1ndanliuszygeaziinnisuaniuagunauinge
U52961n31 wagashldviinasnauuinnitasuan wWagunauans

74
o

3
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Polymer

chains 767k (styrene) Cross-links

Divinylbenzene (DVP)

Fixed resin
functional groups

Exchangeable
Counterions



Strongly acidic
cation exchange resin*







4
(o]







lon-Exchange
Exchanges Na* for the hard water
cations

Hard water

Resin beads & g

Softened water
From Conceptual Chemistry, Second Edition by John Suchocki. Copyright @ 2004 Benjamin Cummings, a division of Pearson Education
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lon Exchange

HARD WATER
Softener
. Resin Tank
Depleted Low
Resin Beads e ¢ ,
L oo Partially Depleted

Resin Beads

Resin Beads..

44 1 magnesiumions
+-|— "r Calclum lons

+ . Sodium lons

SOFT WATER
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Sodium Cation Exchanger

Softening:
| Ca||(HCO3), CaR 2 NaHCO,
| Fe || (Cl), | FeR 2 NaCl
Sodium cation Hardness Hardness Treated
exchanger (soluble) with resin water
(1insoluble) (insoluble) (soluble)
Regeneration:
CaR CacCl,
MgR + 2NaCl — Na,R + MgCl,
FeR FeCl,
Hardness Regenerant Regenerated Waste
with resin solution bed or brine

(insoluble) (soluble) (insoluble) (soluble)



DILIFULLUUNTALLA (Strong Acid Cation Resin)

ho))]

4
UV

1. AR uiTefiewnszau

2. @1315auen Nat annnaswnela

3. gransananasulooauldsandy

4. AAUANY 13 LElauIune 20 Unsaurunin laedinnsg
gydesunaiaduiisadnios

5. wngdmduldidannunsedredelunsiniliusans

(Demineralization)

Metropolitan Waterworks Authority



U ILTTURUUNTALN (Strong Acid Cation Resin)

4 d
UBLAEY

1. AUszENSnnlun1s regeneration A1UTZN0 25 - 45 %
MM IaULUaD9a15LAN lUN1SILALUDLSTU

Metropolitan Waterworks Authority



YIAVDINIS LVLSTUNTUD DU

% o -

1. §1UI5ONAAUIMNTAINNUNTLA1UDYNIT 2 WNLDY
lusy Ccaco,

2. M31UAIUANGIY HINTARAAITEUUNITANS
a < v wvay Y
LSFUTULUUDALUIIR b

3. MyanasButvaWuyUssansawilu Tanaadam
lndneuasiisnagn

4. Lididynisaeanisuriauiig

Metropolitan Waterworks Authority




VIAVDINIS LVLSTUNIUD DU

5. n151UaguLUaIA N LUSUSUVRIDNSINS LA
Y291 UYLz iNANTENUN T UFABAMNINLNY
ladaaun

74

6. lidazilumIawinunssuniivunaluavseian
gnunsaldnululaussanningala deinlvasainiu
N3l UENUNNYUIA

Metropolitan Waterworks Authority




1. VAR LALAWIZANUNTZANLAALTYU LA LUN LYY UL

2. UAuNd AT 8 UndIdAUYUAINTT 1 NTU a1
ANYUINAUEIUTEANI A NYRLIRUTUNN5AIINAINY
NIEANNITANAY

3. indudiiuannszuaunmsildansdulunisanaznou daa
52N 581908 AU TN B UNINIAUAITING 1LY
luvanediasdu drfinsldamsdunountinduaiosini
souazdasiinsaruauan pH Tfeglutasirvunatig
duanielfiaiewinindeuiivszdnsnings

. .




4. Ysunaunanludrfulidaisiiu 0.1 JaanSu/aa5 N2

o < a (Y v 1 g < a Vv
mmamﬂLsezmiﬂmmsnmLﬁzn”lﬂagslumamaamﬂLsszju 01
wudﬁm?ﬁaﬁa‘lmzﬁuagjmn ADIVANDDNNDULYILATDY
NUIDDU

5. §rluthfiansfivinihfiduaseandladesiasunse
a3y atlusandladvinanadinsduld desldansid
anutRluN5TAE W ToReudalud iweluvinans
AADIU

— |




MNYNYLIA ISTUTUD D DUYBOURN IFULAY
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GSP-M-2"

=

Chlorine Feeder
Qty.: 1
Capacity : 1 l/hr
TDH.: 5.5 bar
PE-Tank 200 Its

FEED WATER PUMP

Qty.: 1 Unit
Capacity : 12 m3hr
TDH.: 40 m.

(by owner)

Not to be used for construction unless certified

TRA

%,:r\ %,:r\ %,:r\[
P X P . 9 l—(x)— Water supply
‘ i P
1 1 X L
DD DDt DD
DT DD DGT—D<——|
_/( >
m m O }
L Brine tank
MULTIMEDIA FILTER CARBON FILTER RESIN TANK
Qty.: 1 Qty. 1 Qty.: 1
Capacity :12 m¥Hr/unit Capacity :12 m¥/Hr/unit Capacity :12 m¥/Hr/unit
Material : Mild Steel with epoxy lining Material : Mild Steel with epoxy lining Material : Mild Steel with epoxy lining
Dimension : Dia.1200x1500hx4 5t Dimension : Dia.1200x1500hx4.5t Dimension : Dia.1200x1800hx4.5t
Selected Sand & Gravel : 960 I./unit Carbon media : 960 I./unit Resin media : 960 |./unit
Manual Backwash Manual Backwash Manual Backwash
Yy T~ TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT 1
_______________________ LD e Level Switch :
N Logic control & v ________ D
= | I | "
% ! I | u-PVC 2" !
o | 1l T +
| Il I ! O/
| 1l ’ | |
| 1l I — |
! h g = i i L_ !
am =l ol il
Fm————--—- : h PRI g ol . !
I f o [l 5 . |
: I P 1| | n" 1 E PRESSURE VESSEL ! |
| I 1 i ! o
1l |
I I ° I
| >
1l u] u] O |
Lev+l Switch I |
) NS
u-PVC 2"
Skid-Mount Reverse Osmosis Unit 20 m3/hr
O/ Qty.: 1
Capacity : 7 m¥hr R
N PERMEATE STORAGE TANK
Nominal Feed : 10 m3/hr (approx.) - Q. 1
- Automatic flushing system Q v i §
N - CIP system 5 Capacity :20 m®/unit
\ Y = Material : $8304
- PLC controller
- Fully option
o voe 5
- 2
3
)
o
Anti-scale Feeder
FEED WATER PUMP Qty..1
Qty.: 1 Unit Capacity : 1 l/hr
" TDH.: 5.5 bar
CGLEAR WATER STORAGE TANK Capacity : 10 m*/hr
PE-Tank100 Its
aty. 2 TDH.: 40 m,
Capacity 20 m3 Material : SUS304
Material : S8304 Multistage Centifugal pump
Dimension : approx. Dia.2910x3000h
1 TITLE
(by owner) N DATE Reverse Osmosis
APPR
. Capacity 7 m¥hr
NOTE . CHECKED
DRAWN
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31813150 l1N153UD D UVD ST

N189AINEINTT0 LUN15AUDDOUVDILSFU AB Exchange Capacity
nuneie Usanalesauiitsdunanunanii @ndvdisauya wie
I tundiagilainsuvasiuyy) deniigusuinsvaasdu wuae
uansdnanuanansavenstu Svoraduldvansuuudedl

1. YFNYaNDUIUINTVDILITU LYU meg/mL, eg/l
2. MNYENYAAUIVUNVBUITY LU meq/s

3. vidagmin (lumauituyunauunsveaasdu 1yu

nlansusadng w3 Alamnsusa au.wn)
1 grain = 0.065 gram

1 gallon =3.785 liter

1 grain/gallon = 0.0171 gram/liter = 17.1 milligram/liter
& Metropolitan Waterworks Aurhorlty



General Description

CTation Exchangers

Wealc Acid

Strong Acid

Macroporous

Gel

Macroporous

CNP 80O WS

lonic form, as shipped

Functional group

-

S 100 WS

SP 112 WS

Na *+

Na *

carboxvlic acid

sulphonic acid

sulphonic acid

crosslinked polystyrene

macroporous

Matrix crosslinked polyacrylate crosslinked polystyrene
CStructure macroporous gelular
Appeme white/yellovww, opaque light brovwn, transiucent

Physical and Chemical Properties

beige, opaque

Bead size min. 90 % mim 0.4—1.60 0.4—1.25 0.4—1.25
; Effective size mm -B._53 =i 0.(':)5_) 0.55 (= 0.05) 0.55 (= 0.05)
Uniformity coefficient mas. 1.8 1.6 1.7
Bulkk weight (== 5 24) g/L 750 850 840
Density approx. g/ ml 1.19 1.29 7 W=
Water retention Yo wwt. 4é_— 50 a5 — 48 45 —50
@ml capac@ i eql9 QA‘LB) QZ.D) 1 ._75
Volume change approx. %o -+~ 7 + 10 + 7 -

Stability temperature range et & —20 to 120 —10 to 120 — 20 to 120
PH range ' oO—14 o—14 o—14
Storability of the product min. vears = 2 2
temperature range e —20 to 40 — 10 to 4(; — 20 to 40
Recommended Operating Conditions
Operating temperature max. *C 75 120 120
Operating pH range 5—14 oO—14 o—14 3
Bed depth 2 .min- mirm 600 3 800 800
Pressure loss (15°C) per m/h approx. kPa/m 1.1 Ca L 1.1
Pressure loss max. kPa "_250 L 150 _ A N 250
Flow velocity exhaustion max. m/h 50 B  s0 m s0
backwash (20 °C) m/h 1i2—14a 1418 14—18
(F'ieigene_rant type ) HCI H.SO, HCI1 H.S0, Naci HC HoSO,4
m level approx. gs/L 70 Qo 50 20 20 55 s0
current - - —
concentration o 3—6 0.5—0.8 4 —6 TG —= 8—10 4 —6 1.5—3
Flowr velocity regeneration m/h 5—20 S = 5
rinsing m/h 5—20 — 5 5
' Rinse water requirement BV - s.5 2.5 O e
Bed expansion (20 °C) per m/h % a 2 3.5 3.5
- Freeboard '
60 — 80 60— 380 60— 80

(as 9% of resin vol) { Al Yo




Design Criteria for Resin Regeneration

1. 1aafl4luns regeneration resin 9 40 WA
(Design Criteria = 30 — 60 u1¥)

2. Annududunaaiildlunis Regeneration = 10 %
(Design Criteria = 8 — 10 %)

3. YSunsindounsiily Regeneration : Design Criteria
= 2 — 7 BV(BED VOLUME U343 UNRUIWANT)

4. $asnslvavestinnge = 0.1BV  Ans/undl

ATSYINTLAULUBLS VU WUIEDY NS IALSTUNNUADIU LULAINAUNUAWUNINDIUIR
Tunsuanagulaasudn
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Usetanuasau

NSRAaY
ANDBY
NIALA
1 1
anun Usetan 1

Usziam 2

Exchange Capacity (eq/1)

Regenerant

Ratio

1.05-1.10
1,314
1.8 =3.0
1.8

1.6
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SYN9UVRIsEUULaniUasulanau

syuunanlagulaaauaraniunuunasv (Batch) #saLluu
faLliae(Continuous) 7YINTNITNIIUVBUITUL 4 JUADY
AALUBINUASY

1. n1suanlagulesau (Service)

2. N1581989u (Backwash)
3. N153LAULUBLIVU (Regeneration)

4. n1592a149 (Rinse)

Metropolitan Waterworks Authority



Haalvraiu

[mmmmwiamﬂsﬁmumauﬁﬂL'is?iuﬁuﬁmaa] pwAmusion1sldnuTaiinisuia

Macrorecticular 85




IBNMFINFRUUBLTTUNDY 2 INWY PAD

1. M9y euuastuuuulnamu (Co-Current Regeneration)
USSR LIS TUNdAAN19LRganunIsuanwasulaaoy

2. MSYSEAULUBSTULUU MaFIUIY (Counter-Current
Regeneration) 1JUN159113LU-1UBLSTUNTNANIINTINULINAUNS
wanwasulasay

86



| (1) End of Service Run End of Cation-exchanger Regeneration
Cation Exchanger Anion Exchanger (%) Cocurrent ~ (f) Countercurrent

Fully
available
exchange

sites

.

ANWULVDITULSTUIUOINAIIINA9LSTULUU Lian U

Auazluagiunig




N15189NUSLLANVDILSTU

IQUILaA

USSLANUDILITYU

YUAVD IS LAULUDLLTUA

1.119AAIUNTEZA

(Hardness Removal)

LSYULLUUNIALLN

(Strong Acid Rasin)

LNABLLAY (NaCl)

2.110A14

(Bicarbonate Removal)

LSYULLUUNSNDDU

(Weak Acid Rasin)

ASALNAD (HCL)

NIANINLOU (H,50,)

3.41U3EN5

(Deionization Water)

LSTULUUNTAUNNS DD DU
LAZLSPUBUUAIGLNNSD DU
(1% 2 AaenNUNIaNENNY
Tugafeante)

ASANAINIDNTANIUSOU
wazlgalwrsaauluiie
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N15ATUUUSUINSLSTULNDNIINAIIUNTSAIILUUNE

NYWANINE IVD

1. Equivalent =

S
Eq - Wt

(gm-eq)

(Uvdnauyad)

2. EqLiivalent—Weight -

Moleculae Weight (M.W.)

Valency U720 %389 au

(Yrniinguyad)

3. Equivalent - Weight =

Moleculae Weight (M.W.)

A.9.4.Valency

89

89



91N Specification YBILIFULLUU strong acid cation LLUU Na
form &A1 Total exchange capacity Ussunad = 2 eg/l

Moleculae Weight (M.W.)
Valency U2n %39 au

1 |[Equivalent - Weight =

CaCO, il Moleculae Weight = 40.078 + 12.011 + (15.9994x3)

= 100
CaCO, 3 Valency = 9
& : : 100
I8 UU Equivalent - Weight = , = 50

& _ Metropolitan Waterworks Authority




, Equavalent = S
' Eq - Wt
2 = =
. / 50
91NA1 Total exchange capacity (spec)
g = 100

IWS12R%UY 15U strong acid cation WUU Na form 1 @63
414150N1AANNNTLA999NLAKUA 100 NSU

Example
Total Hardness = A  mg/las CaCoO,
= A ¢/m’asCaCo,
. Raw water Flow rate = B m>/hr 91

& Metropolitan Waterworks Authority



ANLSTU 1 3RS F1U150N1N AUNTEAN9DNLANNA 100 NSU

AIUNSZA9 100 NSU NI LYLSTU = 1 ans
& Y v oy Yy a A a
INS1ZRZUUAMNUNTEANG A NN ADILULSTU = i ans
100
gjl =\ A o~ (o] Q/
INTIZRZUY 13TY — BAT §1U150A190 ANNNSEAN9aNLAUA 1 au.y.
2110 Raw water Flow rate - B m>/hr+
y v 9wy A A4 -
0 YSaawdn 1 aud. Aedltis®u = (g ans
Jsuauifu B AU.4. A9 lYLSTU = T00™8 ans N 1 T2Lus
weUSEANS A TNVa s TUTUSTUNL 50 B9 T0%inti setuUSIasIsTuilease
A B

X a 4, &
100 efficiency QUERTE ?QIN;

& Metropolitan Waterworks Authority




N1SAIRAIUNRIUSUINSLS YU

Total Hardness = 120 mg/las CaCO,

120 ¢/m’as CaCO,

3
Raw water Flow rate _ 50 mhr
Resin Efficiency . 60 %
adn o
011
Eaguation :|Volume Resin = A X 5 :
9 . 100 efficiency Liter/hr

120(mg /1 as CaCO,) x 50 (m
100 x 0.60

3
. Volume Resin [ hr) Liter/hr

= 100 Liter/hr

Metropolitan Waterworks Authority



- §UUA operate 53UV 10 YUY/

- ABINIS regenerate L3TU 15 TU/AS

s 92ULLIAINTYNNIUVDITEUUNAAINUAIUDY N1 regenerate

= 10x15 ki
_ 150 Yl
910 Volume Resin = 100 ans/42lag
.. Volume Resin ‘ﬁéf@ﬁﬂ’ﬁﬁﬁ‘lﬂuﬂ — 100 x 150 aﬁlﬁ

= 15,000 ans

& Metropolitan Waterworks Autiiority



) N15ATUNIUSUINSLSTU

YV
=

NAILASIZHA22819U1ANU

Na* 20 mg/l CclU 40 mg/l

Ca?* = 15 mg/l SO, = 30 mg/!l

Sr*t = 2 mg/l

Mg?* = 10 mg/l
ATUIURIAIUNSZAAZUS IR TUNTluNsAI9RAI LN 52 AN
NanUA?

PR

1 Y

D9UUMNNAILAUY 2 WITUUNT IALNAAIIUNTSATE LU

~ f@ Ca™", Mg™, Sr**
& N

Metropolitan Waterworks Authority



1. Cation Equivalent weight ~ Hardness mg/l as CaCO,

Ca?t 20 15 ng = 375

Sr2* 43.8 2x20 - 23
43.8
Mg 12.2 10 x50 = 419
12.2
stqgagﬁu Total Hardness = 80.8 mg/l as CaCO,

Metropolitan Waterworks Authority



2. Equivalent

S
Eq - Wt

Equivalent - Weight -

Moleculae Weight (M.W.)
Valency U2n %39 au

CaCoO, 31 Moleculae Weight

CaCoO, 31 Valency

lWS1¥RLUY Equivalent - Weight =

lWS1222UU Equavalent

40.078 + 12.011 + (15.9994x3)

100
2
100
—— = 50
508 210_3/mnﬁﬁﬂmm
.0 X
S

1.616 x 102  eq /| «—— VINUIAU

Metropolitan Waterworks Authority



N13ANUIUNUTINSLITU L NBE19QNABY ABIEINTTATUIAIUSIASISTUNBId MY
IWSeUAISaZAN8NAdNNMAE LUIUN1S Rinse  LAtla991nUsu1InsUNIAINa1U 88U
Watdssumaunuinnnanlaly 1 M 3991venuliununfn M lnAIuIudI8TU

910 Specification Ya9L3¥U UA1 Total exchange capacity = 1.75 eg/l

IWSI¥RLUU exchange capacity 1.75 eq UIANLTTUY = 1 liter

N1MBINITANVAAMNNTLANN 1.616 x 10 2 eq HDILYLTTU

= 1.616 x 10° x 1 ljter
1.75

gj v v v o Y} v v v
INS1ZRZUUOINDINS Tae ld10150N1AAAIIUNTZA1DDN IANRUN HD9
Tgsguwinnu ans

9¢



- AUUA 9NIINTHANUNNABINTT 4 gAUIANLUAT/F2LUN (operate FEUU
10 Falue/ )

- Y9N3 regenerate L3TU 15 /A9

1987 1 F2lue Waaule - 4 @NUIANLUAT
1 operate STUUNAA 10 x 15 W2lu9 aznaaula _ 4 x10x15

g a % 6
szaziuasHanila 600 ANUIANLUAT

AMNNISHAAUT 1 8RS ADILYLSTU _ ANS

A1999N1SNARUNINALA 6001000 AR5ALRDILULSTU

ans
_ ans
LAUSEANSNINVRIULSTUNUSZUIU 50 09 7T0%MI1UU ANUUUSUIASLSTUN LYY

= = AT



R FILMTEC reverse osmosis membranes and DOWEX ion exchange resins for water purification and more - Microsoft Internet Explorer

| Fle Edt View Favortes Tools Help

=10 %]

[ Qs - ) - [x] [B] (| O search ¢ Favortss D) |

Rrig - JE B ®SK

| Search the web |

[pSeach ~| Address I*-‘ http:/ froww, dow. comfliquidsepsfindex.htm

B [[&-

Dow.Home

Products and Services Search Help

® ANSWER CENTER

search our knowledge base

www.dow.com

Deutsch | Francais | Espaiol | Portuguése | P32 | B &1

Liquid Separations

New ROSA 6.0

The best RO/NF design
software just got beﬁer

News About Us Related Links = Contact Us SiteMap | What's New  Periodic Table = MSDS
DOWNLOAD ROSA | DOWNLOAD FTNORM | LITERATURE | GLOSSARY | FAQ | 1SO 9000 | REQUEST A SAMPLE

be t_I-;e':::ﬁrst to knew

subscribe to our online newsletter

Dow Liquid Separations provides FILMTEC™ ceverse osmosis membranes and DOWEX® ion exchange recins to meet global needs for water treatment, as well as tpecialized applications in

Quality Water Within Your Reach —]

FILMTEC™ Membranes
DOWEX* lon Exchange Resins

~
PRODUCT INFORMATION

* Products by Application and Type

> Interactive Product Selection Guide

TECHNICAL SERVICE CENTER

> DIRECTOR? Services Resin and Membrane Testing
> Product Storage, Handling and Installation

> System Startup and Operation

> Troubleshooting Guide

DESIGN CENTER
> Designing a Reverse Osmosis System
> Dosngnmg anlon Emhange Resin System

industries including pharmaceuticals, fine chesmicals, chemical processing, mining, catalysts, sweeteners, beverage and daicy processing, and more.

@

=

| T T e mtemet

Z

i ' start Ié@u & f@FILMTECreverseosm.. [jl\’kfoso&PmPont e I

« Q’go 12:47




CADIX version 5.5.2 - Authorised user : Unknown - Unregistered User

File Utilities Options Window Help

o] @lou [ s8] @k Bl ¢ e ¢ @)

Welcome tothe CA D | X software prepared to help you design water treatment plants
with DOWEX lon Exchange Resins. The Engineers of the DOW LIQUID SEPARATION's
technical department are at your disposal if you need help with the use of this software.

Contact your local DOW representative. m

DOWEX, MONOSPHERE, MARATHON and UPCORE are trademarks of The DOW Chemical Company.

Metric System USD
€ © % | B Mcosoft PowerPoint ... CADIX version 5.5.2 ...




73 LANXESS - Services - Microsoft Internet Explorer

"1_'/“‘“

' /iﬁN EXCHANGE RESINS .
www.lewatit.com

] hopicatons ] procosses | _oeutus | servevs |
AP AL LA ¥

Technical brochures

Calculation and Design
Software

LANXESS Links
LANXESS Global
LANXESS Products
“lon Exchange Resins

General Conditions of Use
Privacy Statement
Imprint, & 2009

LANXESS 4
Services

Thank you for logging on to our website, Mr Mr.Pornsak Samornkraisorakit

MNow you have access to the extended parts of our Website, including

e download oftechnical brochures ( pdf)

e download of the latest calculation software
e download of product datasheets

e FAQs

Certainly this service is free of charge and confidential.

Here you can adjust your personal settings:

Change my Password

<

| File Edt View Favorites Tools Help | &
Qe - Q- ¥ A B[P -Zw-Jf 3 mor 8 [|ue >
ISWd'I H'ie'#ebl [pSea'ch ~| Address I.&'] http:waw.lewatit.com,fion,fen.l‘sefvicesﬂogmru’-dex.as;‘ Go J @ -

a2

LANXESS

1 |[Sitemap |Deu

THE BETTER CHANGE

1of

@

| T e mtemet /4

Ef;ml @ (2 ) & | &) LANKESS - Services - .. |3 Microsoft PowerPaink - [... |

.]«Q]gi@ 13:04




2 Rohm and Haas AmberEdge Website for Potable Water Treatment - Microsoft Internet Explorer -10| x|

| Fle Edt View Favorites Tools Help I
[Qesck - © - [x] [@) (| Psowe Sprantss @3- 05 01 - JH B|men & | |unks
]Seard'! l:hewebl [pSeach ~| Address I@ http:{fwwnw, amberedge. comf :] Gu H ) -

@ lon Exchange in Potable Water
@ Applications

9\ Products

@" Qﬁ?ﬂ;ﬁg’fﬂ - Rohm and Haas Company manufactures a family of purified
resins specifically designed for the purification of potable
@ Sizing & Costing Services water for both point-of-use and municipal use. Applications
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