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1. 15tutdnlszauIn-nsaun Aatia SC
(Strong Acid Cation Resin)

2. \edutunlszauIn-nsmaau nata WC
(Weak Acid Cation Resin)

3. wedudinlszaau-nnaun nasa SB
(Strong Base Anion Resin)

4. 15tutunlszaau-a9aau Aata WB

(Weak Base Anion Resin)
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- indaldfan  (R-SO;Na,) vsalzandt Sodium form
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Divinylpbenzene (DVB)
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functional groups
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Strongly acidic
cation exchange resin*
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sduuusdulszquan-nsawn (Strong Acid Cation Resin)
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Sodium Cation Exchanger

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

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



Hydrogen Cation Exchanger

Reacriornn wirth bicarbornatres:

Ca(HCO3), CaR
HS>R # Mg(HCO;), —> MgR +~ 2CO, + 2 H,O
Na,Ca(HCO;), NasR
Hydrogen Cautnons with Cations with Carbon dioxide
cation bicarbonate resin (soluble)
exchanger (soluble) (insoluble)

(insoluble)

Reaction wirth sulfares and chlorides:

H,R -+ ;E; ( SO4 ] —> fjagl; + Fla S
Na, Cl1, Ma,R Cl,SO,
Hydrogen Cations with Cations with Sulfuric and/or
cation sulfate and resin hydrochloric
(insoluble) chloride (insoluble) acid
(soluble) (soluble)
Regenerarior:-
CaR. CaSO,
MgR <+ H,SO, — H->R = o MgSO,
NasR Na,SO,
Cations with Regeneration Hydrogen Waste or
resin solution cation brine
(insoluble) (soluble) exchanger (soluble)

(insoluble)
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(Demineralization)
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Weakly acidic
cation exchange resin




R - COOH + NaOH ———— RCOONa

R-COOH + NaHCO, — > RCOONa

Ca

~ 2Na -

(HCO,), + 2RCOOH ——* 2RCOO

LNARURINSTALN

R - COOH + NaCl

R-COOH + caso, ~—

R-COOH + <cacl, ~—

+ H,O

+ H,0 + CO,

Ca

~ 2Na -

+ 2H,CO,
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R-NOH *+ HCI
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Strongly basic anion
exchange resin type I*

CH2N+(CH3)3
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Strongly Basic Anion Exchanger

Reactions with acids:

H,S0, (RN),S0,
2 HCI 2 RNC]
2RNOH + 2HNO; — 2RNHCO, +2H,0
2 H,CO, 2 RNNO,
2 H,Si0,  2RNHSIO,

Anion Acids Anion
exchanger  with anion exhanger
(insoluble)  (soluble) (insoluble)



Regeneration:

2RNSO, Na,S0,
2 RNCI 2 NaCl
2RNNO; + 2NaOH — 2RNOH + 2 NaNO,
2 RNHCO, 2 NaHCO,
2 RNNSIO, 2 NaHS10;,
Anion Regeneration Anion Waste or
exchanger solution exchanger brine
with anions (soluble) (insoluble) (soluble)

(insoluble)
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Eﬁ%umﬁﬂﬂﬁzgau-ﬁhqéau (Weak Base Anion Resin)}
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R +  HCI > RHCI
R-NH, + H,0 ~ RNH;0H
R-NH.OH +  HCI * RNH,Cl + Hz0
R-NH,OH +  NH,CI *  RNH,Cl + NH,OH

| % a a a o v (3 a =
N19a19L5TREUARYINLAd1ea1aLtle NaOH %sa Na,CO, %58
NH,OH nalllsduaunungn Ly

RHCI +  NaOH * R + NaCl + H,0
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RNH,CI + H,O * R-NH;OH + HCI
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Weakly basic
anion exchange resin

CH;N(CHs)-
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Weakly Basic Anion Exchanger

Reactions with acids:

H,SO, (RNH;),SO,
2 RNH;OH+ -2ygc1 — 2 RNH;Cl1 +2 H,O
2 HNO, 2 RNH;NO,
Anion Acid Anion
exchanger (soluble) exchanger
(insoluble) (insoluble)
Regeneration:
2 RNH;Cl + Na,CO; — 2RNH;0H + 2 nNac1] + CO, +H,O
2 RNH;NO, 2 NaCO,
Anion Regeneration Anion Waste or
exchanger solution exchanger brine
with acid (soluble) (insoluble) (soluble)

(insoluble)
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FEED WATER PUMP
Qty.: 1 Unit
Capacity : 12 m%hr
TDH.: 40 m.
(by owner)

) 7
o o
|t AR
DD Dt
P11 Db

N

—><t+—— Water supply

Qty.: 2
Capacity :20 m3
Material : SS304

Material : SUS304

Multistage Centifugal pump

Dimension : approx. Dia.2910x3000h

(by owner)

NOTE:

Not to be used for construction unless certified

(S m .
<t X_ 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 m3/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
Seiected Sand & Gravei : 980 i./unit Carbon media : 980 i./unit Resin media : 980 i./unit
Manual Backwash Manual Backwash Manual Backwash
( ********************************************************************** 1
N Level Switch !
e e D D ettt T 4 |
W Logic control & v _______ e ] =
2 | " ) l T
& ! I | uPVC 2" !
o | I} t L
| 1l | |
| Il 1 T O/
| Il | !
| I} Tkl |
| 1l 8 — | | = |
| 1169 T ol 217 |
FoTTmooos i k- - IR I |
| n Al oil ol i |
1l | | H |
: :: CIP.TANK T H |
! 1l k | o
| I ° |
| I} |
Levél Switch " - - B
¥ I I
! g A 4
| u-PVC 2"
|
| Skid-Mount Reverse Osmosis Unit 20 m¥hr
|
O/ | Qty.: 1
: Capacity : 7 m¥hr R
. Q PERMEATE STORAGE TANK
| — Nominal Feed : 10 m¥hr (approx.) - Q. 1 STORAG
AN - Automatic flushing system Q v _ !
N CIP system o Capacity :20 m*/unit
\ - Y 3 Material : SS304
- PLC controller
- Fully option
log v o 5
k]
1 s
ksl
2
o
14
u-PVC 2" Anti-scale Feeder
FEED WATER PUMP Q.1
Qty.: 1 Unit Capacity : 1 l/hr
c ity - 10 m¥hi TDH.: 5.5 bar
CLEAR WATER STORAGE TANK apacity - 10 mhr
PE-Tank100 Its
TDH.: 40 m.

TITLE

Reverse Osmosis

Capacity 7 m3/hr
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ANR9IANEINITA lUNITALDRRaKURILETY AR Exchange Capacity
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UseLanyaas gy Exchange Capacity (eq/1) Regenerant

Total (Max) Ratio

N5AaaY . 1.05-1.10

ANBY . 1.3 -1.4
ASALLA 1.8 3.0
I L

AnLn Usetam 1 . 18 =30

Uselm 2 : 1.6 -2.5
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N1saanLuULUng Mixed Bed

wnanni1sn ldaanuuuns Mixed Bed aznivium
dndiulsNImAsIsiulszauInfAalssaaumnau

* isrulszquonniiadldnuninngana 1sauLlszauInuuUNsALN
(Strong Acid Cation)

* 1sAulszaaundaNlINuNINVgARe LSTULSEAaLLLUANNLA
(Strong Base Anion)
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Apansnsvinauaasszuukanilasulaaay

szuuuantdasulaaauairarinanunuu fazin Batch) wisa

F
(5% o

BULABLUDY 9)ANTNITNNIULRILSTUN 4 TUADY ADLUBINUAIU

1. mswanidasulaaay (service)

2. n9a198au (Backwash)

3. N153LauLualsdu (Regeneration)

4. nn9tzans (Rinse)

34




n1staanudssianuagisdu

1.H90ANNTZE9

(Hardness Removal)

ISBULUUNTALLD
(Strong Acid Rasin)

inaeune (NacCl)

2.919AA 19

(Bicarbonate Removal)

ISEULUUNTADDU
(Weak Acid Rasin)

nsanae (HCI)

nsANuzou (H,SO,)

9 ’4

3.4U3gND

(Deionization Water)

FFULUUNTALNNT 000U LAY

a 1 1 A 1 9
!,ﬁ'G])"L!!,L‘]J‘]JﬂNLLﬂ‘Ifii’E]E]BH(GlGD’ )

NIANADYIBNTANINZOU

waz Tsan vSeuen Tuile
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1. nmsuanvlaeulaaauanas (Short Capacity)

2. nvinanlaiaunIntdasulaInan

3. dinsgaLdeausanu (Head loss) 11 waz/vusa
ARFINITLUATBIUINNAAAARS

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

\ Z\L:gi)l(able I 4//%//%
exchange
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N1sATRAINLTNIRS LT U

1. Equivalent = g
Eq - Wt
2. Equivalent - Weight = Moleculae Weight (M.W.)
Valency u2n #5a av
3. Equivalent - Weight = Moleculae Weight (M.W.)
A.5.4.Valency
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Hardness in mg/l as CaCO,

MH* iD mg(l X 50
Equivalent — Weight of M**
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1. A.5.4. Valency 124 CaC03

2. m.5.u. Valency 181 Al,(SO,),

3. Equivalent — Weight aas Na*

Ca? ,COZ

= 2Ai3%,3S0,%

Moleculae Weight (M.W.)

Valency u2n #5a av

23

1

1
23
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' 74 b 24
Q

NAILASIZTRANDE19UIA9L
Na* = 20 mgl/l Cl- = 40 mgll

Ca2t= 15 magll SO, = 30 mgl/l

Sr2+ = 2 mgl/l

Mg2*= 10 mg/l
AIATUIDLUIAMNNTEANLAZLUFHIASLSBUN LG LU NS N1

ANNNTSANVNINNA 7

ARAULINNNAINNAUT 2 INURNVN LBLNAAMHNTEZANE L UNY

Aa Ca2+, Mg2+, Sr2+
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N 40 15x30 = 375
Ca? 20

N 43.8 2xX 90 = 23
Sre 43.8
Mg2* 12.7 10x 50 = 41.0

12.2
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CaCO, § Moleculae Weight

CaCO, § Valency

IWF1zRsUY Equivalent - Weight

IW91zRzUU Equavalent —

40.078 + 12.011 + (15.9994x3)

100
2
100 _ 50
2
P
50
1.616 x 102 eq/
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nisAanInlEansisTuliulaagegnaag AaslinIsAIuIMENIASISTULNE

1281 uSULATENAITASA L NABLNILAZ LFLUN1S Rinse watdadanUsuImsin
AINANIUDLNINLNALUFTUALIUNUUINNAA LA LY 1 91 AR et U liEINAR

N IURATKIDLN Y

q1n Specification w29154U AA1 Total exchange capacity = 1.75 eq/l

IN91ZR2UU exchange capacity 1.75 eg N1AnLgau = 1 liter

DIABINITNIAAANNNTEANG 1.616 x 10 3eq azmadldu1aInLsdu

= 1.616 X 10_3)( 1 liter
1.75

LNSIZRSUUDIARINITHAAUT 1 AR5 LAY IUAINISONNAAANNNTZANNDAN LI

UNA ABY LT TULNINL ang "




- ANNF DATINITUAAUINNADINIG 4 QNUIANLNAT/TITHA

operate 9zUU 10 TILNI/IN)

- AA9NNS regenerate 194 15 7U/AS
4 ANUANLNAS

1981 1 TALNY HAAUN LA

01 operate sEULNAR 10 X 15 dalug azuanuila - 4 x10 x 15
o a\ 3’ % o
INsIzRzUUAzNAnuilAe = 600 @NUIANLNAS
AINNITHAAUT 1 ARIT A LEL5TU = ans

DNARINISHARAUNLMLA 600x1000 ARz AasLEL5Eu

- AGS
—~ ARS
wAUs=ANE N WasTRNLUszNe 50 B9 70901911 U AYRRLSNATLSTUN LG A5
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NAILASIZTRANDE19UIA9L

Total Hardness = 200 mg/las CaCO;
TDS = 500 mqgl/l

Flow Rate = 500 m3/hr

Cycle n15v1191u = 16 hr

auunRURLn - 20° C

1. Aasn1sAnunszaeluiiaaulinu 7.5 un/a. as CaCO,
mnnmwgﬂﬁ 8.7 La@N

49




FLOW RATE, U.S. gpmift? BACKWASH FLOW RATE, U.S. gpm/ft®
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BED EXPANSION, Percent
-
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PRESSURE DROP, psi/ft of bed depth

S

Vi
s
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PRESSURE DROP, kg/cm¥m of bed depth

0 : 0
80 100 0 10 20 30 40 50
FLOW RATE, mh FLOW RATE, mh
,gﬂﬁ 8.3 Pressure drgp VS Flow rate gﬂﬁ 8.4 Backwash expansion
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AleensvoyacumAtinves Purolite C-100

Characteristics

Polymer matrix structure Polystyrene crosslinked Moisture retention, Na* form 44-48 %
Physical form and appearance Clear spherical bead Swelling, Na™ — H” 5 % max
Funtional groups Polystyrene sulfonate Specific gravity, moist Na" form 1.29
lonic form, as shipped Na” Total exchange capacity, Na“ form 2.0 eqg/l
Shipping weight, approx 850 g/l Operating temperature, Na™ form 150 °C max
Screen size range 16-50 mesh, wet pH range, Stability 0-14
Particle size range +1.2mm<5% pH range, Operating, Na" cycle 6-10
-0.3mm<1% Moisture retention, Na™ form 44-48 %

Standard operating conditions

Operation Rate Solution Mintes Amount
Service 8-40 BV/h ¢ influent water - -~
Backeash 7-12 m/h influent water 5-20 °C_ [5-20 A.5-4 BV)
Regeration -7 BV/h™, 8-20 % NaCl 30-60 09/l
Rinse (slow) 7B influent water 30 2-4 BV
Rinser (fast) 8-40BV/h influent water 30 3-10 BV

Backeash expansion : 50-75 %

BV = Bed volume

Graphs for technical information
(m31IM 8.3 014 8.8)
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NaCl Regeneration level = 200 nsu/ams Resin

Hardness Leakage = 1.5 mg/las CaCO,

2. TDS = 500 mg/l anns g1l 8.8

Correction Factor = 5.0

maluAnungzanslutinaay - 15x50 = 7.5 mg/las CaCO; O.K.

3. lagununszang 200 an/a. as CaCO, Ttlusnwinauyad meq/l

= 20050 = 4 meq/l

4. murnvnilEanaunisasnisuanna 1 Cycle

= 20x16 x 1,000
= 320,000 anms

D. ﬁ'\mmmﬁwﬁfnamﬂaémm ﬂ’)']&lﬂ‘é‘%ﬁ’]\'iﬁﬁﬂﬁﬁ’]’%/ﬂ

= 320,000 x 4.0 54




= 1,280,000 meq

= 1,280 e(q
6. AurvniZunnsaas resin fdasld annsvisili 8.5 1 regeneration
level 200 n5wams resin

Operation capacity aasresin 1.55 equivalent / ams resin

panuLFamsaas Fesin fgasnis = 1280/1.55
825 ams (0.825 ai.u.)

7. muannauians Softener

NMURUAAMNANARITY FesSIn = 0.6 1uns

0.825/0.6 = 1.375 m9149L4m5

NUNUUIARUDIDNT

UUALHURIAUVENAIIUDIN

55




NPT

mmgwmﬁq (AUMFI) 0.6 x 2 (safety factor)

1.2 wmns (100 % Free Space)

8. ﬁ]%")@ﬂ’ﬂﬂﬂvﬁlﬁ"\ﬂ’lﬁ‘gﬂ’]’ﬂ‘lﬂ@

20 [au.N. /1.
1.375 ¥?

14.5 ¥%°/ 3% %u.

design criteria < 15 m3/m=2.hr.)

ASAIARALDATINIT LUR LN UTULTTU

20 [u.N. /1.
0.825 w¥(resin)

= 24.2 %% au.x3(rersin)
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9. MurumiFumsindansasldna 1 cCycle

(200 nSw/AnsLsau X 825 ams X 1)/1000 — 165 nlansn 100 %0 NaCl sa Cycle

10. ATUIRWIUUIADIFAITRSANLNAD

MU lildgaisazaiala 5 94 uazdisazaatanay 50 %0

uuLnaansasld (100 %) (wiw) 165x 5 = 825 Alansa

Usumsangazana 50 %0 (wiv) = (825x 100) /50
= 1,650 ang (dszunn)

AU UAUIADIRITAZALNABNUSNIAS 1,650 Aams + Free Board

wazadldin _ 1,650 — 825 =825 ans

11. AMUIUWIARSINIS LUALDIRITASAILNAD L UNITA1NAULSEq
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Usunaunaanmagldlunisarana 1 Cycle - 165 Alansu

Anttlulsunugsazanaranau 50 %0 - 330 @nms
ANUUARNNLTNUURITASANLLUNDYG Softener — 10 %
Usurug1sazang 10 %0 19109 Softener = -330x50
10
= 1650 ARS

MDA L UUN ANl 30 UIN

AINUB RTINS LUaLRIR1sazaatnaa 10 Yo= 1,650 ARS/UIY)

30
— 55 ANT/UIN
= 3.3 AL N/TN.
nsradau BV/4u. = 3.3/0.825 —  4BV/4u. OK
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ARSINIS INaURIRsazaanaa 50 Y0 = 330 ANS/TN.
{0)

11 AT TN,

ansnsluavastinngs (1,650 — 330)

30

44 AT TN,

12. AMTUAIUIBASINIS L1AR9IUIA9NaL (Backwash)

AUNNNUN = 20 °C
n1uum Bed Expansion - 30 %
mngﬂﬁ 8.4 ARSINISANNAL - 21  w/gw.

— 21  W/N2. I

AUNUUIARUDID - 1.375 a2

ARSINIS IUAUDIUIRNINAL = 21x1.375 = 275 u3/°2894.




13. AFIARDUNITFULRENAINIUAINNITNTRINIUTULSTTU

AMSINIS LU = 20  u¥HN.
AMSINIS LT ULsEY = 20 = 145 .
1.375

mnnﬁ'\wgﬂﬁ 8.3

ﬂ’]%‘gmwtaﬂwﬁw'm = 0.02 nn/a® papNan 1 4. Fesin

0.02x 0.6

= - *
ﬂ’]%‘@t}jtﬂﬂﬂ@ﬂx‘]’]u
- 0.012 nn/ta’

* o 1 = ' [ 1
ﬂﬂ‘luﬁ‘quﬂﬁlﬁ‘gﬂ&lL’&EIN’]N’NWI%‘ULNQ%‘ LLASNBAN 9
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N15ANUIRLUFNIASLSBULNANIAAAIMNNTES AN LU LIS

1. Equivalent = g
Eq - Wt
2. Equivalent - Weight = Moleculae Weight (M.W.)
Valency u2n #5a av
3. Equivalent - Weight = Moleculae Weight (M.W.)
A.5.4.Valency
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q1n Specification wa9LsdULLL Strong acid cation wuu Na form HAn

Total exchange capacity Uz =

CaCO, § Moleculae Weight

40.078 + 12.011 + (15.9994x3)

100
CaCO, i Valency -

\WsNzaziy Equivalent - Weight = &20 - 50
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2 =
_— 50
= 100
INS1ZR2UU 199U strong acid cation wud Na form A1N15D

NMMAAAIMNNSSANNADN LANNA

Example

Total Hardness A mg/l as CaCO,

= A g/m3as CaCO,

Raw water Flow rate - B m3/hr
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INSIZRSUY L5EU 1 AT FINITONIA ANNNTZANNDAN LAURNA 100 NSN

AINNNSZATNY 100 NN AaglHLsEY = 1 Ans

INSIZREUUANNNSTZANE A NTH Aagldisty = AR5

91N Raw water Flow rate — =! M3/Nr «
AN sy 1 AauN. ARdbELsau = AIZk)

[

)
A3
ol

Sy B aU.N. ARdldLsau
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Total Hardness = 120 Mg/l as CaCO,

= 120 g/m3as CaCO;,

Raw water Flow rate - 50

Liter/hr

Liter/hr

Volume Resin

Liter/hr
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- aNNA operate szuu 10 alaa/au

- AR4NNS regenerate 15w 15 3u/A59

. SZAZIIAINISTYINNIUADITEULNARANIRNAAUDY N1F regenerate

= 10x15 yRIETE
. iE FALHY
Q1N Volume Resin  — ans/galug

=N

Volume Resin fIRBINIGNINNA = 100 x 150 anag
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