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3.2 Matiudayaaaninay

ti'ialﬂ"e‘\'ﬂau'lmﬁanamuﬁﬁm?mdmﬂﬁﬁﬁmsnﬂamLﬁ’ammﬁﬁ'ﬂ o URUN
willslwihwszuasnile nulr.  aznemdeseuudamaunsalndahuadlsiluihwszuas
wilawadnl

TelWdhwszuaswiladhils liihwislahusznaudslslnih 3 mhe nne
MANAR 75 WNnLIad 2 Mg wasnnamManae 87.5 innxind 1 Mg NUMAINGR
237.5 wnngiad thaldadilusruumiaduladifuingans (Demineralized Water)
Togmahhnnusahuihewszn anshunsznumsiiila (Clarification)  uazns
nseq (Filtration) imladlalusunsanumsuanu/asulaaau (lon Exchange Process)
wihnindgritaudhssuumiaihuadtaliih

shauianlglumsmasassesmsideil de hlafldthunsnumsinhla
Ty é’qfutivwﬁuﬁqﬁqmanﬁﬁﬁmmzauﬁum‘smamﬂv

mstfudeyeaumwihay Wemssenuuumbsufidmmenss ginddela
mstfumatuhay  Ghlannlslwihwssuasnila)  dussszom@adanulsznn 3
Wauai Tasdudmadmniu Juez 1 det Worhmaanidsiigummihe q 6
aaluil

1.1 enudlunsa-an (pH)

1.2 anuhlnih (Conductivity, [LS/cm.)

1.3 ey (Turbidity, NTU.)

1.4 m'mnszﬂ"mfwum (Total hardness,ppm as CaCOs,)
1.5 unalduy (Calcium, ppm as CaCOs)

1.6 wunuEey (Magnesium, ppm as CaCO)
1.7  mdsuuazlluad@aun * (Sodium and Potassium,ppm as CaCOs)
1.8  anuiluan (Alkalinity, ppm as CaCOs)

1.9 laasenlue (Hydroxide, ppm as CaCOs)
1.10 lumsuawua (Bicarbonate, ppm as CaCOs,)
1.11 asuaue (Carbonate, ppm as CaCOs,)
1.12 aaalse (Chloride, ppm)

1.13 Haa (Sulfate, ppm)

1.14 Fam (Silica, ppm)

winawg : * Wudannmsdnu
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nMstivdadninauaaaaszazm 3 wauad hlilatayaariiquawin
' £ - ' o o '
AN IAmMsudsudlamuinnm  weznnuiddige  (Minimum)  wazAIgde
. ' © o @ o
(Maximum) yeaudazanil awayaudaaglumsni n.1 ta n. 4 lumawinn n. Nndaya

quduifzanhduiildbdggesawdazasianduugilumsdnnasanuuumie
Ujianmsnaassdaly

3.3 MsAIInUUaENITaANUUY (SIZING AND DESIGNING)

3.3.1 QaanvazmannaunaudmhnlfiiAnimasas  (Characteristic

of raw water)

NN VUAZI LA TIZA A UANN LA uazilAnduaniraud auud
mhsUfiammanasenuta 3.2 Tusewiniuil 1 qoen 2537 Sa3ufl 17 unnay 2538
wm'"nivwﬁui’iQmmwﬂvﬁtﬂé’ﬂuuﬂaqmmzasnawmmstﬁue‘hazh\nivw mudriiganwiih
waapUldaagaluil

pH 6.5-7.1

Specific Conductivity 195-330 Sicm.
Turbidity <1 NTU.

Total Hardness 68-114 ppm as CaCO,
Calcium 38-70 ppm as CaCO;
Magnesium 30-40 ppm as CaCO,
Total Alkalinity, 48.3-93.4 ppm as CaCO;
Bicarbonate 58.9-113.7 ppm as CaCO,
Carbonate nil

Hydroxide nil

Chloride 6-38 ppm

Sulfate 21.6-49.6 ppm

Silica 7-9 ppm

Total Organic Carbon 5.2 ppm as Carbon

o . :’ =3 v r Y :’ :’ . [3 :’
winemg : Madhuhdvindudufividaiunla  dnhfdunssuaumsinhlaanms

° :‘ [ :’ v ] 5 v
WU UILINILENNHIY Flocculation Plant wan
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v 4
°

° & H -
msannamszlaaaumanuaniiaglinhauiianisaanuuy  (lonic

u

Load Calcu'lation for Unit Operation Design)

3.3.21

ﬂadilﬂﬂl%ﬂ&lﬂ'\{i.lﬂl%ﬂ

Aanulasniaglasanlwaunuazlszgaulugy

lumsédnnamszlasaumyszaun (Cations) uaziszy

- a’ :’ = ar ° 1)
au (Anions) Milagluihaudviumsaanuuuzdmmnawlaslagluguanudaudulumbe
224 ppm as CaCO, Ml

® 1szquan (Cations)

- Calcium

- Magnesium

- Sodium + Potassium

® 1Js5x9au (Anions)

- Bicarbonate

- Chloride

- Sulfate

70 ppm as CaCO,
44 ppm as CaCO,3

Balance to equivalent with Total Anion

93.4 ppm as CaCO,

=38 ppm Cl x equivalent weight of CaCO; ppm as CaCO,

=38 x 50
35.5

=53.5

equivalent weight of CI
ppm as CaCO,

ppm as CaCO3

= 49.6 ppm 8042' x+ equivalent weight of CaCO; ppm as CaCO;

= 49.6 x 50

=51.6

48

equivalent weight of SO,
ppm as CaCO,

ppm as CaCO;
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.. Total Anion (without Silica) Bicarbonate + Chloride .+ Sulfate

= 934 + 535 + 516 ppm as CaCO;
= 198.5 ppm as CaCO,
- Silica =9 ppm SiO, x  equivalent weight of CaCO,4 ppm as CaCO;,
equivalent weight of SiO,
=9x___ 50 ppm as CaCO, '
60.086
=75 ppm as CaCO,3

.. Total Anion (with Silica) Bicarbonate + Chloride + Sulfate + Silica

934 +53.5+516+1985+75 ppm as CaCO,

206.0 ppm as CaCO;

MUIUM Sodium + Patassium

Sodium + Potassium = Total Anion (without SiO,) - Calcium - Magnesium
= 1985 - 70 - 44 ppm as CaCO,
= 845 ppm as CaCO,

.. Total Cation = Calcium + Magnesium + Sodium + Potassium
= 70+44 + 845 ppm as CaCO;
= 198.5 ppm as CaCO,

v 1
3.3.2.2 é'm'zmﬂ‘%mmaugaﬁuaomiz‘laaaumﬂuﬂma
v
wielIuasin

o v & &
dialamszlaasunanuanlassunnuazlassuaulugl
= v ° T | '
yasaaidoumsuaiivaudy  ansedmnamiSinaEyadyeinszlasaudaniiimie
o dda 4 4 o &
Yinanh (luniideda 1 gnunadmsin) laesil
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® 1szqunn (Cations)

- Total Cations

® 53U (Anions)

Total Anions (with Silica)

198.5 ppm as CaCO,
198.5 mg CaCO4
litwater
198.5 mg CaCO; _x 1 x 1000 lit.

litwater equivalent weight of CaCO,; 1 m
198.5 x 1000 mg CaCO; _x 1 x Ag.

m’ water 50g./equivalent 1000 mg.
198.5 equivalent/ m3 water

50

3.97 equivalent/ m’ water

206.0 ppm as CaCOg,
206.0 mg CaCO4
litwater
206.0 mg CaCO; _x 1 x 1000 lit.
litwater equivalent weight of CaCO; 1 m’
206.0 x 1000 mg CaCO; _x 1 x A1g.
| water 50g./equivalent 1000 mg.

206.0 equivalent/ m3 water
50

4.12 equivalent/ m’ water
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® 1szqun (Cations)

- Calcium 70
- Magnesium 44

- Sodium + Potassium(Balance) 84.5

ppm as CaCO,

ppm as CaCO,
ppm as CaCO,

.. Total Cations = 198.5
VED) = . 307

® 523U (Anions)

- Bicarbonate 93.4
- Chloride 53.5
- Sulphate 51.6
.~ . Total Anions (without silica) = 198.5

- Silica 7.5
.. Total Anions (with silica) = 206.0
V38 = 412

ppm as CaCO;

58

% 3
equivalent/ m water

ppm as CaCO;
ppm as CaCO,
ppm as CaCO,
ppm as CaCO,
ppm as CaCO,
ppm as CaCO;

. 3
equivalent/ m water

3.3.3 leasunsauainssuaums (Process Diagram)

J -l = =3 :’
WalvinsulSauiaudssand mwssuundaniin
anila An wielatrasisuduasriiaemitnasinasisudsuuasty i

WaUNUNMVUA LABZUNTNYBINTZLNUMS Al

UIgNd

£

v
-

WNa

UWUULRNLUANA

ulymnaass
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Cation Anion Effluent
Exchanger Exchanger i
B CO-CURRENT REGENERATION
Water
Cation Anion Effluent
Exchanger Exchanger
COUNTER-CURRENT REGENERATION
;sﬂﬁ 3.1 laazunInueInszIIUMs
3.3.4 ﬁ1waﬁa:‘4‘atﬁaaﬁuuaqmstﬁum‘%‘auﬁamiaamwu (Operating
Data for Design)
B Operating Flowrate : 200 Iph.
B Degasifier :  No.
B Running Time (Cycle Time) : 10hr. or 15hr. or 20 hr.
B Gross Volume Run 20001 or 30001 or 4000 I
3.3.5 m‘sém‘:mm\l‘%mmmsnia\usﬁuuazﬁmmamn‘%‘mu,am\J‘é;tm
laaau

'lumsﬁwmmt-?iamﬂ“immmsnsmuazaanuuuummlaqm‘s’aman
wWiasulaaauiuGumnsdnnansdyesmsivamatdnnu (Co-flow) Fluftiine nadiuss
Co-current regeneration fiau lagandudayamaiia (Engineering Bulletin uaz Engineering
Data Sheet) #asansnsaIMAENGHAMIsEnaumsAnna inliemnsadnnamiEna
dsnsausduita aslflunmsnasasle wazanUdinaansnsasiiamnaldUsznauiy

Suggested Operation Condition 14 Engineering Data Sheet &insnaanuuuzuInYN
J ‘l ) 1] a Vo, v
winwuanulanuloasy viamhafidammesasld

nmsanamusinasdulalunsdizas  Co-flow (Co-current

. o W Y o .
Regeneration) uwnLautﬁmmtsﬁumﬁmtﬁuﬂsﬁmn (Cation Resin) waztsdulszyau
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(Anion Resin) infivualdiu Reverse flow (Counter-current Regeneration) ﬁaﬁtﬁ'mmn
nMsnaaasd aedidaulyfi i aufudenudaSinaasnseasdudas Wan3sutiioy
IUTTOUZYDISTUUA BNl @ daiulumsdannaiamssanwuuszuilumsiiseise
AMnAERWZNIHirae Co-flow NINEINE

3.3.5.1  @19n32913BuN LFlunsnaaas (lon Exchanger Resin)

CATION RESIN ANION RESIN
UIHn : ROHM and HAAS, U.S.A. ROHM and HAAS, U.S.A.
?J:BYINMSF‘I"] : AMBERLITE 200 AMBERLITE IRA 900
Resin Type : STRONGLY ACIDIC CATION RESIN STRONGLY BASIC ANION RESIN

%@ MACRORETICULAR TYPE %1» MACRORETICULAR TYPE

CATION RESIN ANION RESIN
MATRIX TYPE : STYRENE-DVB STYRENE-DVB
FUNCTIONAL GROUP : -SO; -N"-(CHa) 4

8.8.5.2 1194 MUIUNIH CO-FLOW (CO-CURRENT
REGENRATION)

pdudayanailnn Engineering Data Sheet #aqu3tm ansofimuauaz
AMnadayaraiaulamsidueia wsznnavambsljidmmaasslaail

CATION COLUMN ANION COLUMN
M RESIN : AMBERLITE 200 IRA 900
B GROSSRUN :m’ 20 30 40 (22) |20 30 40 (22
B ONIC LOAD : eqftotm’ 7.94 11.91 1588 (8.734) 824 12.36 16.48 (9.064)
B REGENERANT : HCI NaOH
CONCENTRATION : % wt. 5 4
REGEN. LEVEL  : gllg 100 100

B OPERATING CAPACITY : eqllg

(from Engineering Bulletin and Engineering Data Sheet)



(D caTIONS

(See Engineering Bulletin for AMBERLIITE 200,co-current regeneration)

nnmsannqamMmnay wezagmszleasulnhdumuhie 3.3.2.3

Cations

Calcium

Magnesium

Sodium + Potassium
Total Cations

% Sodium (+ Potassium)

Anions
Alkalinity (Bicarbonate)
Chloride
Nitrate
Sulphate
Total Anions
% Allkalinity

% Theoretical Mineral Acidity

70 ppm as CaCO,
44 ppm as CaCO,
84.5 ppm as CaCO,
198.5
= 845 x100 = 426 %

198.5
93.4 ppm as CaCO,
S35 ppm as CaCO,
0 ppm as CaCO,
51.6 ppm as CaCO,
198.5 ppm as CaCO,
= 934 x 100 = 470 %

198.5

= 535+ 0 +51.6 x 100 %

198.5
= 529 %

X — :
® njUN 5 u Engineering Bulletin,

ﬁ’ Regen. Level 96 g HCI/lz (96 g 100% HCl/Ir)

NN Sodium 42.6% wax alkalinity 47.0% laen

Exchange Capacity & 52.0 gCaCOsllg

uaz Average Leakage =~ 0.7 % of Total Cation

61
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’wnngtl'?'; 6 lu Engineering Bulletin,

il Regen. Level 112 gHCl/lg (112 g 100% HCl/lg)
NN Sodium 42.6% waz alkalinity 47.0% la@n
Exchange Capacity & 54.0 gCaCO,/ Iz

waz Average Capacity & 0.4 % of Total Cation

A1UIUMAI Exchange Capacity Average Leakage ﬁ Reg. Level 100 g
100% HClg laaaii
Exchange Capacity ﬁ 100 g HCl/lg = 52.0 +(100-96)(54-52) gCaCO4/lx
(112-19)
= 52.5 gCaCOsflx
Average Leakage # 100 g HCl/lg =0.4+(100-96)(0.7-0.4)% of Total Cation
= 0.475 % of Total Cation

fmnantBinasihfisnsasisldesisdu AMBERLITE 200 MANO ]
Tuihil Total Cations = 1985 ppm as CaCO,
= 0.1985 gCaCOQOa/l,,

' =3.97 eq.lm3 water

Exchange Capacity =525 gCaCOs/lx

=525 eq./lr
50

=1.05 eq./lx

.. Binanhilansosholéanisdu AMBERLITE 200 MUNOH
=52.5 gCaCOy/lr
0.1985 gCaCOy/ly
= 264.5 lw/ Ir

o Y 4 z
=264.5 BV (s2u0U3naninnlyluyy
ABUANTIUBEANIZINY)
(BV = Bed Volume =1 m° Solution per m’ resin)



So, for Cation Column -

M OPERATING FLOWRATE  : Iph. 200

B RUNNING TIME * he 10 15 20 (11)
(CYCLE TIME)

MGROSSVOLUMERUN : m° 20 30 40 (22

M (ONIC LOAD . eq. 794 119 1588 (8.734)

M OPERATING CAPACITY  : eqllx 105 105 105  (1.05)

M RESIN VOLUME L it 756 1133 1512 (8.31)

' | Y
winaweg : eluadu () dudisanuuull
msﬁ"lmmmﬂ%mmmiﬂsmﬁﬁuﬂszqum

Mat1NNISAIMIN : N30 Running Time 10 hr.
il Operating Flowrate 200 Iph.

M s wvua Running Time 10 hr.

.. Gross volume run = 200 | x 10hr.=20001 = 20 m

hr.

3.97 eq./m3 water

20 m x 3.97 eq/m’
: = 7.94 eq.

| Operating Capacity of Cation

N Total Cation

" . lonic load for Cation

1.05 eq./lx

.. Resin Volume lonic Load
Operating Capacity
= 7.94 eq.

1.05 eq./lr
= 7.56 Ix

Lol <t . = - o ° P [
dM3uNI8iYas Running Time au 9 fennalaluhusudsnu
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m‘saanu.uuummnatsﬁuﬂ‘s:qmn

(] i a Yy ado @ o
mssanuuusUinuarninaeIsinsasiulssyuin Tagldvaiidvavdiuve
J a 1]
nRnszuen Wasnniuszuuuiine (Packed Bed) snsaatsBugnussyagidaluva

NGNS ;
vinasmeluveve = Yanassisnsausdudsiauin = ﬂrczhc
gl ro = Faiumgluyaveyszauin
he = aNNPRIINBUEUIN
. he = Resin_Volume

ﬂfcz

o v v o

1) nsivaaviainid 4" fdushaudnanaiely 9.65 cm, 153U 7.56 | — he = 103.4 cm.

v

(Cycle time 10 h.) = 1034 mm.

" L) o

2) nstiuamaiid 4" fdushgudnanemelu 9.65 cm,158u 15.12 |— he = 206.7 cm.

(Cycle time 20 h.) = 2067 mm.

" v ) o

3) nstivaweWid 4" fidurgudnanaely 9.65 cm, 153U 8.31 | — hg = 113.6 cm.

(Cycle time 11 h.) =1136 mm.
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SUGGESTED OPERATING CONDITIONS FOR CATION AMBERLITE 200

(See Engineering Bulletin , co-current regeneration)

M Maximum operating temperature 150 G
B Minimum bed depth 600 mm.

(8annsdi Running Time 11 h., Resin Volume 8.31 | ldvannadushgudnannaly
9.65 cm. 3¢laA h, ¥3aA Bed depth 1136 mm.

M service flow rate 16-40 BV/h.
winewme : 1 gpmift’ =1 x 3785 | x 1
1/60 h. 28.3168 |
= 8.02 Ilh/lg
Design service flowrate = Flowrate

Resin Volume
200 Iw/h

8.31 g
24.07 lwflz-h
24.07 BV/h.

vinawe : 1 BV (Bed Volume) 1 m’ solution per m" resin

M Linear velocity 24120  m.h.
Design linear velocity = Flowrate
Serface Area

= 200/

fre [

(200 | x mcms)/ q (965 ¥om’
h ol L2 )

2734.6 cm/h.

27.35 mih.
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(I[) ANIONS

(See Engineering Data Sheet for AMBERLITE IRA 900, Co-flow regen.)

Cap = Capp x Dx Ex Fx G
Cap, 1 NaOH 100 g/l = 0.50 eq./l

O
n

Capacity Correction Factor D versus Sulphate to Total Anions Ratio

Sulphate to Total Anion Ratio =(51.6 ) x 100% = 25.05%

206.0
D = 0.96 + (25.05-25) (1.00-0.96) = 0.9604 .
(50-25)
E = Capacity Correction Factor E versus CO, to Total Anions Ratio
CO, to Total Anion Ratio = (_93.4) x 100%= 45.34%
206.0
E = 1.02 + (45.34-30) (1.05-1.02) = 1.043
' (50-30)
F = Capacity Correction Factor F versus Silica to Total Anions Ratio and
NaOH Temperature
Silica to Total Anion Rato = (_7.5 ) x 100% = 3.64%
206.0
NaOH Temperature =~ 35 5
F ~ 1.03
G = Capacity Correction Factor G versus Silica Endpoint

(A SiO, = difference between average ieakage and endpoint)
fvua A Sio, = 200 ppb.
G = 1.00



Cap

0.516 eq./lx

So, for Anion Column

M OPERATING FLOWRATE
B RUNNING TIME

(CYCLE TIME)
M GROSS VOLUME RUN
M |ONIC LOAD
B OPERATING CAPACITY
M RESIN VOLUME

Cappx D x Ex F xx G
0.50 x 0.9604 x 1.043 x 1.03 x 1.00 eq.lg

Iph. 200

hr. 10 15 20 (1)
m . 20 30 40 (22
eq. 824 1236 1648 (9.064)
eqlly 0516 0516 0516 (0.516)
it 1597 2395 3194 (17.57)

J \J J
wingwg : alwnadu () duafsanwuuld

msﬁm')mmﬂ%mmm'snsaqﬁﬁuﬂszqau

Mag1nIANI : n38l Running Time 10 hr.

M Operating Flowrate 200 Iph.
M i wvue Running Time 10 hr.

.. Gross volume run =

0 Total Anion

" . lonic load for Anion

| Operating Capacity of Anion

200 | x 10hr.=20001 = 20 m’
hr.

412 eq.lm3 water

20 m x 412 eq/m’

8.24 eq.

= 0.516 eq./l

67
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. Resin Volume lonic Load
Operating Capacity
824 eq.
0.516 eq./lg
15.97 Ir

e . . - ° ° o s
d#mSunsdivas Running Time du 9 fdnnalaluiusudsinu

msaanuuuzm'mnaﬁ%udszqau

L} J YV 1 clolal W o
mssanuuusUiiuaznnaaiaensaasBulszyau lagliieWiddaruve
1 -t U J of ot o J
nunszuen Wudmnueiaensessiulszann lunsdidanduiiasmniduszuuuiiniue
(Packed Bed) s3nsavtsBugnussyadifnluve

NNGAT ;
Yinasmeluyeave = Janesasnsansdulszyou = ﬂr,\zhA
dla ra = Sadmgluramelszgau
ha = anugusavalszgau
“. ha = Resin Volume

ﬂfAz

v (] 4

fidurhgudnannely 14.05 cm 58U 15.97 1 ~ ha= 103.0 cm.
(Cycle time 10 h.) = 1030 mm.

1) n3dlvaananiz 6"

2) nsdiupaawid 6 Fidurhgudnanmalu 14.05 cm,15Bu 238.95 1 ™ hy= 154.5 cm.
(Cycle time 15 h.) = 1545 mm.

3) nsdiuaavanid 6" Fidurhgudnanmelu 14.05 cm 158U 17.57 | —hy= 113.3 cm.
(Cycle time 11 h.) =1133 mm.
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SUGGESTED OPERATING CONDITIONS FOR ANION AMBERLITE IRA 900

(See engineering data sheet , co-flow regeneration)

M Maximum operating temperature 60 o
B Minimum bed depth 700 mm. (co-flow), 1000 mm. (counter-flow)

(dannsi Running Time 11 h., Resin Volume 17.57 liters 'lﬁwanmmé'um@utfnmqma
Tu 14.05 cm. 3zla@ hy ¥3aA Bed depth 1133 mm.

M Sservice flow rate 5-40 BV/h.

Design service flowrate

Flowrate

Resin Volume

= 200 lwh
17.57 Ig
= 11.38 lyllg-h
= 11.38 BV/h.
vangwe : 1 BV (Bed Volume) = 1m’ solution per m’ resin

M Maximum Linear velocity 50 m./h.

Design linear velocity Flowrate
Serface Area
200 I/h
2
Tra

(200_1 x 1000 cma)/ q (1405 \’ om’

T

h 11
1290.0 cm./h.
12.90 m./h.
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3.3.5.3  MIdaBEuamud (REGENERANTS) fild

‘ anafiinwuelu Suggested operating condition Goansld
astad lunsi uyanmisBu  (Regenerant) nsdiyaiuAnd paulsBulinsania
(Hydrochloric acid) uazuaudaautsduldlyelw (Sodium hydroxide) Tuiiilald nsande
359% wt. uazlaa W 509 wt. laadmuannaszau (Level) yasiauBLsuaT 2 Bia 17
(AL 100 g./lg é'nlv'umminﬁwmmé'mﬂdwuauum"s‘wutuausum’lﬂ"ﬁqﬁ

® n3ditsBulszauIn (Cation Resin)

70 Handbook : Norbert Adolph Lange, “ Lange’s Handbook of Chemistry” 10" edition ,
Ohio , U.S.A., 1967 , p.1141-1142.

HCI 34% wt.  duyadiy 3975 gl
uaz HCI 36% wt.  duyadiu 424 4 gl
gufu  HCI35% wt.  awyediiu 424443975 gl

410.95 gll

B fvualdszaumsinuiuanayaasdulszauan (Cation regeneration level) 100 nsuGD
(53U 1 903 mnganahgainsliviinauilansandadutiu (Cone. HCI) 317U 100
n3u o 138U 1 ans MlFsBuinnu 8.31 das aatudaslFnsandaiatu (Conc. HC)
$nnuItaay 100 x 8.31 = 831 n3N
naya Handbook 16 :

HCI (Conc.) $1M7u 411.05 g. fiaglu 1 | HCI 35% wt.

_* . HCI (Conc.) Sy 831 g. Haglu 1 x 831 | HCI35% wt

411.05

= 2.022 | HCI 35% wt.



(!

M fvuald Cation regenerant concentration 5% wt.

310 Handbook :

HCl 4% wt.  dwyadiu  40.72 gl

e HCI 6% wt.  duyadny 61.67 gll

Ay HCI 5% wt.  suyadny 51.195 gll
dufie  HCI (Conc.) $1u 51.195 g. Haglu 1 | HCI 5% wt.
HCI (Conc.) $1uu 831 g. fiagly 1 x 831 | HCI5% wt

51.195
= 16232 | HCI 5% wt.

L l‘: \ ° o ol ° o = z
suhudlarmuelissaumsSiauasa 100 gfls uazliimnuisdu 8.31 aasuu =
° o a <~ :’ = J’
@a01hnse HCI (35% wt.) Inamnu 2.022 803 whFaanmsmimidgnsaulatinasns
L3 J ° =i a o v
16.232 803 Siumnsarneissnlfifusnsauueusuddmiusiulsqunda

e n3ditsBuszaau (Anion Resin)

37 Handbook : Norbert Adolph Lange, “ Lange's Handbook of Chemistry” , 10" edition
Ohio , U.S.A. , 1967 , p.1150.

NaOH 50% wt. auyadiu 7627 gl
ez NaOH 4% wt.  duyadiu  41.71 gll

B fvualdssaumsiinuuaagaasulszyau (Anion regeneration level) 100 nsuGe
o a . vV L4 J v Vv °
53U 1 aas mneanahdesmsliviinauiialaaivuingy (Cone. NaOH) 11U 100
o Vo B a VYOV a o a v & v v v
03y @a 158U 1 aas MlEBudwau 17.57 903 aatuaaslalaen Wiugu (Conc.
@ ¥ 2 )
NaOH) 37IUMEY 100 x 17.57 = 1757 N3
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Indaya Handbook 16 :

NaOH (Conc.) $1u2u 762.7 g. flaglu 1 | NaOH 50% wit.

". NaOH (Conc.) 91w 1757 g. Hiaglu 1757 _ | NaOH 50% wt.
762.7

= 2304 | NaOH 50% wt.

M fviualy Anion regenerant concentration 4% wt.

910 Handbook :
NaOH (Conc.) $1u2u 41.71 g. Haglu 1 | NaOH 4% wt.
NaOH (Conc.) 17U 1757 g. Hiaglu 1757 | NaOH 4% wt.
41.71
= 42124 | NaOH 4% wit.

@ .‘; J ° a 4 ° a a z
aunilamnualdseaunmsiauuaise 100 glly uagldimnuisdu 17.57 dasuu
° o - :’ o ‘
9e@aath NaOH (50% wt.) andmny 2.304 a3 uM@eanmishuigndauldfFnesns
42.124 dns Jhissezaneishinldifunsieunawsudamiusiulszyaudall

o o/

3.3.5.4  ANNASATINSIMALATILEEIANIIUMATUSUATNEE
AULIBY

® i BulszauIn

3 Suggested operating conditions 4 engineering bulletin wuzhlvly

regeneration flow rate 2-4 BV/h. e vua  minimum contact time 30 minutes (BV h)
Bed volume)

fowrate 4 BY = 2 x 831h. = 1662 lh
fowrate 5 BY = 4 x 831/h. = 3324 |h
fiwmualy regeneration flow rate 30 /h. . = 361 BV
1farluns regenerate 1y 16.2321 x 60 min = 3246 min.

301
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Contact time = 32.46 min. Nnn71 30 min. lald
o n3ditsBulszgau

910 Suggested operating conditions lu engineering data sheet wuzinlvld
regeneration flow rate 2-8 BV/h. 1lasfivue minimum contact time 30 minutes

flow rate 2 BV = 2 x 1757Wh. = 35.14 |/

flow rate 8 BV = 8 x 17.57lh. = 140.56 /.

fivualy regeneration flow rate 70 I/h. = 3.61 BV
e lums regenerate tfy 421241 x 60min = 36.11  min.

701

Contact ime = 36.11 min. 031 30 min. 15le

3.3.6 a‘gdmsaanuuum%muamdﬁﬂu'laaau

(I) DESIGN CONDITIONS :

RESINS UNITS CATION ANION
PARAMETERS

® Flowrate Iph 200 200

® Gross Volume Run | 2200 2200

® Running Time h 11 11

® Resin , AMBERLITE - 200 IRA 900

® |onic Load eq. 8.734 9.064

® Regenerants - HCI NaOH
Concentration %wit. 5 4
Regeneration Level allr 100 100

® Operating Capacity eq./lx 1.05 0.516

(Calculation by using Data Sheets)
® Resin Volume | 8.31 17.57
® Column Inner Diameter cm. 9.65 14.05

® Bed Depth mm. 1136 1133
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3.4 awdsuuazlaazunsy (DRAWING AND DIAGRAM)

Uit 32 leazunsuwasszuvsminissh waesynumstdaihle dhlale
gnldifhnhautlaudhmsujiammenaslumsideil

Ui 3.3 Teszunsuudmamsazisatiudugunsalin q vasmaussyisdu
Uszannuazau

it 3.4 lassunsuuamegus fiamemsieh medauweisa yewma
Ls%uﬂs:qmnuazauumﬁqaaquﬁm

i85 lassunsuuameszuuvauasgunsaiia
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3.5 nsaaaIniglfuanIs

wénlaRnsan@anamuiinaaasinida 3.1 msdnnauazmsaanuuulag
ad Fayannammwihaumude 3.2, 3.3 ud Jaldhmsdaanamhsufiamstueny
Fayosanuuy  JagilsimimhoUfdams nudoie-medn q du W@ (Pvc
Polyvinyichloride) Tagiianwaziiiuluay Drawing waz Diagram d 3.4 Llazgﬂ‘?; A.2 A.3
WaT A.4 N, YBNAIAKUIN A



	บทที่ 3 การออกแบบ การสร้างและการติดตั้งหน่วยปฏิบัติการทดลอง
	3.1 การพิจารณาเลือกสถานที่ทดลอง
	3.2 การเก็บข้อมูลคุณภาพนํ้าดิบ
	3.3 การคำนวณและการออกแบบ (SIZING AND DESIGNING)
	3.4 ภาพเขียนและไดอะแกรม (DRAWING AND DIAGRAM)
	3.5 การติดตั้งหน่วยปฏิบติการ


