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Design Brief

Client requires demineralised water sourced from deep borehole.

Plant design requirements are for 80 m3/h flow. Operators work an 8 hour shift
pattern.

Proposed option is counter-current packed bed SAC — degasser — SBA with
separate polishing MB

Outline treated water specification is:

_ Conductivity (uScm-1) Silica (ppb)

Average 1 20
End point 2 50
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Influent Water

Cations (ppm CaCO;) | Anions (ppm CaCO,)

Ca?*: 200 HCO;: 150 SiO,(reactive): 10 ppm
Mg?*: 75 Cl: 50 TOC: 0.1 ppm
Na*: 50 NO;: 30 pH: 7.2
K*:5 SO,2: 100 EC: 430 uScm-!
Fe3*: 0.1
Total Cations: 330.1 Total Anions: 330
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Ground Rules — Plant Design

¢ SAC-WBA
®  For partially demineralised water 10 — 30 uScm-! spec.

¢ SAC-SBA
® Most common combination — can incorporate DG

—_

® — -

. SAC — WBA - SBA More complex, higher CAPEX systems but lower OPEX
WAC - SAC - WBA — due to higher regeneration efficiency of WAC/WBA

® WAC-SAC-SBA when high EMA

® WAC-SAC-WBA- SBA-
* Resin can be housed in separate vessels or layered in the same vessel

¢ Degasser commonly used when alkalinity > 1 meqg/l (50 ppm as CaCO,)
® DG located before WBA for acrylic WBAS, and after for polystyrenic WBAs
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Ground Rules — Resin
Choice / Grade

Anion resin selection:

Reactive silica level
«  T1 sty/acr > T2 sty/bif.

Operating (working) capacity
« Bif>T2sty >acr>T1 sty

Operating flow rate (BV/h)
* poss. acr bead deformation

Organics load
* Acr/bif > T1 sty > T2 sty

Operating temperature
*  T1 sty >T2 sty> bif. > acr

Cation resin selection:

¢ Usually 8 % xlinked gel SAC, either
in Na or H form.

® Macro resins usually used only in
demanding conditions

WAC/WBA resins

® Used in separate vessels or in
layered (stratified) beds

Std + graded products available

Acr WAC, both sty+acr WBA
available

Resin grades:

¢ Standard or Purofine for co-flow
¢ Puropack for counter-flow

® DL for stratified beds
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Ground Rules — Regeneration

® WAC/SAC - HClor H,SO,

* Note Puredesign assumes 2-step regeneration with H,SO, + displays
average acid strength — if single addn., add 5 % to design margin

® WBA/SBA - NaOH
* Minimum level of 65 g/l for organic fouling waters

® Options include co or counter flow regeneration, backwashed or packed bed
¢ Standard rinses:

« co-flow 2 BV slow, 4-6 BV fast

« counter-flow 2 BV slow, 2BV fast for cation, 3-4 BV fast for anion

® Neutral effluent achievable by balancing regen levels
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SCI Introduction to the Software

where science meets business

® Provides theoretical model of plant

¢ Enables optimisation of equipment,
service and regeneration conditions
for given raw water and treated
water specification

¢ Allows system modification to
mimic the effects of changed raw
water/treated water specification




scl Introduction to the Software
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urolite Lon Exchange Design
Praject Reference Data Prinfaut Options  Help

Of = &

New Purolite Project i |

— Wata r:'ima{-'m ent Process —~Waterr--f,£rral‘_y-sié;.—

£ Boftening = Enter manually
 Use default

' Load fram existing project
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sc' Introduction to the Software
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© Use default
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sc' Introduction to the Software
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#ater &;rral‘g_f-si' :

= Enter manually

" Use default

g Mlixe Bed
lishing Mixed Beds
te Removal

" Load from existing projsét

N

Nack: Tenh =

Water analysis option allow for both manual entry and load from
memory to facilitate multiple iterations of design




Water Analysis On Screen

Purolite Ion Exchange Design <Model Design ¥1 >

Project Reference Data  Printout  Options  Help

=10l x|

1ol = El

Influent Water Daia : Demineralisation

arigin _IlDeep Borehaole

Temperature |5 I“C vl

| Dis=ok. Solids | 330.10

Ippm CacOs

Le] L

Total Hardness |2 75.00 Ippm CaC03

CATIONS
Calcium |2 ao.oo Ippm cacos |
Magnesium [75.00  [ppmcacos x|
Sogium [50.00  [opmcacos ]
Potassium |5 .00 [pom cacoz = |
1] Iron |IZI .10 Ippm cacos x|

(2) Cthers | Ippm cacos  w|

Tt. Cations |33|:|.1D Ippm CaCo3

L

Pretreatment IUn}anwn

e .|? .20

Conductivity [430 . 0

] ||_|S.fc:m

E|

Tatel Alkalirity | 150.00

Ippm Cacos j

Eciuiiv. Mineral Acid. | 180.00

Detailed Water Analysis

Set all ions unit to Ilppm CaCo3 'I

ARIORS

=

Ippm Cacos

Siica {10.00  |ppmcacos  w|  Bicarhonates [150.00

Ippm Calcos

Free CO2 ID .an

[pom cacos =] Carbenstes [0. 00

Ippm Calod

Qrganics ID ~looaoo Ippm TOC

|

Chiorides (5000

Ippm Calod

Sulfgtes [100.00

Ippm Cacod

Mitrates |3c| .00

Ippm Calos

Cthers: Weak I

Ippm Calos

(3] Strl:-ng I

Ll Ll L L] el 1

Ippm Calos

Tot. Anions |33D.DE|

L

Ippm Calod

< Back | Mext >
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Water Analysis On Screen

Purolite Ion Exchange Design <Model Design ¥1 >

~loix

Project  Reference Data  Printout  Options  Help

|g| EI Influent Water Daia : Demineralization

arigin IlDeep Borehaole Pretrestment IUn}anwn

Temperature |5 I“C vl pH I'? .20 Conductivity |43D .ono ||_|S.fc:m ﬂ

Total &lkalinity |1SD .oa Ippm Cacos j

1
i
| Dis=ok. Solids |3 30.10 Ippm Cacos

Le] L

Total Hardness |2 75.00 Ippm Caco3 Equiv. Mineral Acid. |1 g0.00 Ippm cacos  +|

CATICNS ARIORS

Calcium |2 oo.oo Ippm Cato3 Bicarbonates |1 50.00 Ippm Catoa

= =

Magnesium |? .00 Ippm caco3 v | Fiee COZ |D oo Ippm caco3  w| Carbonates ||:| .oo Ippm cacos x|
Sogium [50.00  [opmcacos ] rganics [0 10000 [ppmToC -] Chiprides [50.00  [ppmcacos =]
Potassium |5 .00 [oom cacos =] Sulfates [100.00  [pom Caco3 v |
1] Iron |IZI .10 Ippm cacos x| Mitrates |3 0.00 Ippm cacos x|

[2) Cthers | Ippm Calos j Cthers: Weak I Ippm Calos j
(3] Strong I Ippm Caco3 j

Tot. Cations |3 an.io Ippm Caco3 j Tot. Anions |3 30.00 Ippm CacO3

L

| / = Back | Mext =

Several units available when entering water analysis, standardisable with ‘set all ions to’ button
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Water Analysis On Screen

Purolite Ion Exchange Design <Model Design ¥1 > i IEIIﬂ
Project  Reference Data  Printout  Options  Help
Dl EI | Influent Water Data : Demineralisation
arigin IlDeep Borehaole Pretrestment IUn}anwn
Temperdture |5 I“C vl pH I'? .20 Conductivity |43D .ono ||_|S.fc:m ﬂ
]
|
| Dissaly. Slids 3307010 Ippm cacos  ¥| Total Alkalinity |1SD .00 Ippm cacoz  w|
Total Hardne?}{? T .00 Ippm cacos ¥ | Equiv. Mineral Acid. |1 g0.00 Ippm cacos  +|

Note water temperature — assumed for deep borehole

CATICNS ARIORS

Calcium |2 ao.oo Ippm cacos | Bicarbonates |1 50.00 Ippm cacos |
Magnesium |? .00 Ippm caco3 v | Fiee COZ |D oo Ippm caco3  w| Carbonates ||:| .oo Ippm cacos x|
Sogium [50.00  [opmcacos ] rganics [0 10000 [ppmToC -] Chiprides [50.00  [ppmcacos =]
Potassium |5 .00 [oom cacos =] Sulfates [100.00  [pom Caco3 v |
1] Iron |IZI .10 Ippm cacos x| Mitrates |3 0.00 Ippm cacos x|

[2) Cthers | Ippm Calos j Cthers: Weak I Ippm Calos j
(3] Strong I Ippm Caco3 j

Tot. Cations |33E| .1n Ippm Caco3 j Tot. Anions |33D .ao Ippm CacO3 j

| / = Back | Mext =

Several units available when entering water analysis, standardisable with ‘set all ions to’ button
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Plant Layout

Purolite Ion Exchange Design <Model Design ¥1 = ) E |I:I|ﬂ
Project Reference Data  Frintout  Options  Help
DI EI nl IX Design Options : Demineralisation
Plart Layout i SAC —> WEL Regeneration bode L] Co-Flow

SAC —» SEL [ cF:Pfn
] SAC -> WBA —> SBA Eg;‘:g_
[l WAC -> SIAC -> WEL O] eTESTD
[lwac —» Sac -= SEL Tl eTFLE
[JWac —> SAC —> WEL -> SEL [ cTE-Pfn
[l SAC -> ZIAC -»> WEL v Puropack
[l SAC —» SAC - SBL

[l SAC -> ZIAC -> WEL —> SEL
Degasser Postion [ | Mone [ 1 [1z

Demineralized

CTF Rinze Options ] Ex. Degasser Sump

< Back | Mext »
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Plant Layout

Plant layout can be specified with regard to CAPEX vs OPEX and treated water requirements

Purolite Ion Exchange Design <Muodel Design ¥1 = : E |I:I|ﬂ

Project Reference Data  Frintout  Optigns  Help

|QI EI EI \ X Design Options : Demineralisation

e N Regeneration Made L Co-Flow
[ CF:Pin

[l CTEFPE
ClcTRFBE
CICTESTD
ClcTFLE
[ 1 CTF:Pn
Puropack

Degasser Position [ | Mone 1 [1z

Demineralized

CTF Rinze Options ] Ex. Degasser Sump

< Back | Mext »
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Plant Layout

Plant layout can be specified with regard to CAPEX vs OPEX and treated water requirements

Purolite Ion Exchange Design <Modlel Design ¥1 = E |I:I|'§I
Project Reference Data  Frintout  Optioris  Help
DI EI nl \ X Design Options : Demineralisation
Plart Layo Regeneration Made [ Co-Flow

[ ] cF:Pfn
[ cTF:FE
ClcTrFB
[ 1CTF:STD
[ cTFLB
[ ] CTF:Pfn

Puropack

Degasser Posttion [ | Hone 1

/

Define presence and location of any degasser

Demineralized
[ 1 Ex. Degasser Sump

CTF Rinze Options

< Back | Mext »
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Plant Layout

Plant layout can be specified with regard to CAPEX vs OPEX and treated water requirements

Purolite Ion Exchange Design <Modlel Design ¥1 =

=0l x|

Project Reference Data  Frintout  Optioris  Help
DI EI nl \ X Design Options : Demineralisation
Plart Layo Regensration Mocde,

Degasser Postion [ | Hone

Il 1

/

Define presence and location of any degasser

Specify regeneration mode — allocates resin choices and
working capacities

Demineralized

CTF Rinze Options ] Ex. Degasser Sump

< Back | Mext »
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Plant Layout

Plant layout can be specified with regard to CAPEX vs OPEX and treated water requirements

Purolite Ion Exchange Design <Modlel Design ¥1 = = |I:I|‘_§I
Project Reference Data  FPrintout  Optionls  Help
DI EI nl \ X Design Options : Demineralisation
Plart Layo Regensration Mocde,

—T T o Specify regeneration mode — allocates resin choices and

/ working capacities

Define presence and location of any degasser

Demineralizad
[ 1 Ex. Degasser Sump

CTF Rinse Options

Rinse options factor gross water requirements dependant on preferred source

< Back | Mext =
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Treated Water Specification

Purolite Ion Exchange Design <Model Design ¥1 > b I Ellﬂ
Project  Reference Data Printout  Options  Help
Dl EI El Treaied Waier Characteristics : Demineralisation : SAC = DEG -= SBA
Average Conductivity ||1 a0 ||.|S.fc:m j Axerage Siica Leakage-l 20.0 |ppb 02 j
Endpaint Conductivity |2 .oa ||.|S.fcm | Enclpoirt Silica Leakage-lSU ol |bpb Si02 j
CO2 Residual After SAC Eitter |3 .00oo Imeq.l'l j
After Degasser ID .2ooa Imeq.l’l j

< Back Mext =
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The Design

Purolite Ion Exchange Design <NONAME=

Project  Reference Data  Printout Options Help

Dl = &

Design Calculation : Demineralisation : SAC -> DEG -> SBA

Cyele Time ||1 2.0 Ih "I Flow Rate | m3h =] et Feun | fms =]
[sB4 Resin|i-400 | orade IPP "'I Rel. Flow Rate Bvh >|  lonic Load ey 7l
Regeneration Mode | Puropack - Theaoret. Capacity el j Grogzs Load m3 j
Regenerant |NaOH .v_l Design Factor Il 0o Capacity el j Croganic Load al j
F : on
Lewel (R 100%}'50 .0 |g.l1 j Temperature | 25 C j Resin volumel II j Round o
Dilution Vster m3 =]
i 4.0 i 3.000 ; 1400
Qoncerrtratm!w (%) Slowy Rinse B j Bed Depth mm j Metric
Tetal (100%) ky x FastRinse[0. 000 [Bv =|  vessel Diameter mm | Round [ imperial
. - Iore
% of Theary (calc.) Cross-zection &rea m2 j L] Non
Excess qu j Linear “elocity mh 55
Preszure Drop kPa 5
Leakages
Conductivity ||.|S.l'c:m d Sodium PRk Ma =
Silica Pk Sic2 =
P ey i
| = Back I [t =

where science meets business



The Design — Resin Choice and Design Margin

Purolite Ion Exchange Design <NONAME::

Pr'oject R_eFerence'DaEa Prinfout Options  Help

=N ‘Design Caleu
Cycle Time |12 R .Ih vl
*| Grade IPP j

SB4 Resin|A-200

Regeneration Made: §gule
L-400

: Factor IU .88
Fegenerant 1-500
Level (R 100%) | A-510 Temperature I 25
PPA-5E0

Dilution Wa'ter-l

| PPL-870
| Concentration (%) [T Sl Rinse|3 .00
Total (100%) ky = Fast Rinse 0. 00
: % of Theory (calc.)
|
Excess ey
i Leakages

Conducﬁvit'yl IuSIcm j 'S_odiuml_

Silica
3AC | i l SEA .
|

Purolite Ion Exchange Design <NONAME >
Project ReferenceData Ftout Options Help

Dl g H Design Calcy
cyceTme[12.0 |n ¥
SAC Resi|c-100H ] Grade [P v
Regerierstion Made
Regenerant
Level (R 100%)

Concertration (%) |5 . 0 Slow Ringe |3 0C
mmmﬂ |kg v| Fast Rinse |0 . 0(
% of Theary (calc.)

Excess qu vl

Leakages
Conductivty usem =] Sodum

|
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The Design — Resin Choice and Design Margin

Purolite Ion Exchange Design <NONAME::

Project Reference Data  Printout Options  Help

=N Design Caleu
Cyclelime|12.0 .Ih vl

L-400
L-500
A-510
PPA-B50

Temperature I 25

Dilution Water-l

Concentration (%) [2 Slow Rinse |3 . 00
Total (100%) ky = Fast Rinse 0. 00
: % of Theory (calc.)
|
Excess ey v
i Leakages

Conducﬁvit'yl IuSIcm j 'S_odiuml_

Silica
3AC | i l SBA .
|

Select resin choice based on
raw water constituents and
operating temperature

Purolite Ion Exchange Design <NONAME>

Project  Reference Data  FPrintout  Options  Help

@l EI ﬂ Design Caleu
Cycle Iime|12.U Ih vl
SAC Resin j Grade |pp j

eration hgéde (C-100

Factor |0. 90
Reddherant 0150

Level (R 10Q%) |C-150H

.

Dilution Wyater l_
Concertration (%) T Slowy Rinse lm
Tatal (100%) ky - Fast Rinse (0. 00
% of Theary (calc.) —
Excess gy v
Leakages

Conductivity I IuSIcm j Sodiuml_
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The Design — Resin Choice and Design Margin

Purolite Ion Exchange Design <NONAME>

Purolite Ion Exchange Design <NONAME::

Project RefersnceData Prinfout Options Help Project Reference Data Printout  Options  Help

olZ & i Select resin choice based on IR Design Caley
CyeTime[12.0 [n ] raw water constituents and CyoeTme[12.0 [ ]
3EBA ﬁesi ] Operating temperature SLC Resin j Grade Ipp j
Regeneration hiode g eration ffcls | C-100 Tk
Regeflerant Feadherant iy Factar(

Level (R 10Q%) |C-150H

Dilution Wiater I

Sl Ringe (3. 00

‘ Dilution Water-l

Slow Ringe |3 . 00

Concentration (%) Concertration (%)

Total (100%) Fast Ringe (0. 00 Total (100 Fast Rinse (0. 00

: % of Theory (calc.) y (calc.)
|

Excess gy v

Excess
Specify design margin
i Leakages for each bed — note ~zalmrE
Conducﬁvit'yl IuSIcm j -Sodiuml IOWGr Cation margin Condudivﬂyl IuSIcm j Sodiuml_

Silica I Silica

l mi ﬂi l_|
|
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The Design —Flow Rate and Cycle Time

_ Il STeTE
Project  Reference Data  Printout Projeck  Reference Dats  Frintout  Options
Ol = = Design Calculation : Demineralisation : SAC > DEG - SBA 0Ol = =l Design Calculation : Demineralisation : SAC -» DEG > SBA
Cycle Time Elow Rate |80 0 m3h vl et Run |960 . |m3 'I Cyole Time [12.0  |h v[ Flowe Rate_ISU 1} m3m - MetRun [960.0 m3 'vI
SBh Resin|a-zoo Grads IPP j Rel. Flaw Rate [13 . 2 Bvih =] tonicLosd [4057 eq v SAC Resin|c-100H - | crade |pp 7| el Fow Rats |12 2 Bvih =l ronicLoaa [6624 |
Regeneration Mote | Puropack 'l Thearet. Capacity |0 . 75 el x| Grossload|1015.7 |m3 | Regenerstion Mode | Furopack vl Theoret. Capacity |1 . 07 el ~| Grosslosd |1013.9 |m3 'I
Regenerant (NaoH vl Design Factor ID a5 Capacity [0 . 64 el | Organic Load (01398 o = Regenerant | HC 1 = Diesign Factor IU an Capacity |0 . 96 eqd =
F V|
Level (R100%) [50. 0 Ig.N vl Tempersture |25 e -] Resin volume [[54 00 ~| Round 8;‘( Level (R 100%) [55 0 an - Resin volume 6950 | I Round g"“'
Dilution Water | 7 . 4 m3 Ed Dilution Water |6 5 m3 |
i 4.0 inse |2 . 000 1439 2 2,000 -~ 1702 -
Concentration (%) Slow Rinse BY 125 Bed Depth mm ot Metric Concertration (%) |5 . 0 Slowy Rinse By 1 Bed Depth mim Jlag Metric
Total (100%) | 320 ky - Fast Rinse |0.000 B = wessel Diameter | 2400 mm v | Round || Imperisl Total (100%) | 382 ky * Fast Rinse 0. 000 BY - “essel Diamester [22300 mm ~ | Round [ imperial
N - - i i - e :
% of Theory (calc.) |[197 Cross-section Area |4 . 45 m2 = Liste % of Theory (Zalc.) 157 Cross-section Area |4 .08 m2 = Hou
Excess [3941 e - Linear velocity |18 . 0 mh = Excess [3797 eq - Lingar velocity {19 . 6 muh -
Pressure Drap 35 . 7 kPa | Pressure Drop |32 .6 kPa x|
Leakag [ankan
Conduictivity [0 50 Jusiem 7| sedum|15.5 [t hia ‘Conductivity [0 . 50 [usicm =] sooum|15.5 oot g
Silica |4 2 pph SI02 V'I Silica |4 .2 prb Si02 I
| <Back | Mext:» < Back | Mext>
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The Design —Flow Rate and Cycle Time

Introducing a cycle time generates a basic model with a series of default set points

| Purolite Ton Exchange Design <NONAME> Purolite Ion Exchange Design <NOnAME> o ] 5
Project  Reference Data  Printout  ©ptions  Help Froject  Reference Dats  Printout  Options  Help
Ol = = Design Calculation : Demingzalisation : SAC PTG > SBA O = = Designm Deminegalication : SAC > DEG > SBA
Cycle Time |12 .0 Ih 'I Elovwe R g0.0 3 - uemun'%ﬂ.ﬂ |m3 'I Cyole Time [12.0  |h v[ Flowe ALE0. 0 m3m - MetRun [960.0 m3 'I
SBh Resin|a-zoo J Grads IPP j Rel. Floww Rete |13 . 2 Bvih =] tonicLosd [4057 eq v SAC Resin|c-100H - | crade |pp =] el Flow Rats [12 2 Bvih =l ronicLoaa [6624 |
Regeneration Mote | Puropack 'l Thearet. Capacity |0 . 75 el x| Grossload|1015.7 |m3 | Regenerstion Mode | Furopack vl Theoret. Capacity |1 . 07 el ~| Grosslosd |1013.9 |m3 'I
Regenerant (NaoH vl Design Factor ID a5 Capacity [0 . 64 el Organic Load {0 .198 o = Regenerant | HC 1 = Diesign Factor IU an Capacity |0 . 96 el -
F V|
Level (R100%) [50. 0 Ig.N vl Tempersture |25 e -] Resin volume [[54 00 | ~| Round 8;‘( Level (R 100%) [55 0 an - Resin volume 6950 || vI Round g"“'
Dilution Water | 7 . 4 m3 Ed Dilution Water |6 - 5 m3 =
i 4.0 i 3.000 1439 : 2.000 - 1702 -
Concentration (%) Slow Rinse BY 125 Bed Depth mm ot Metric Concertration (%) |5 . 0 Slowy Rinse By 1 Bed Depth mim Jlag Metric
Total (100%) | 320 ky - Fast Rinse |0.000 B = wessel Diameter | 2400 mm v | Round || Imperisl Total (100%) | 382 ky * Fast Rinse (0. 000 BY - “essel Diamester [22300 mm ~ | Round [ imperial
i - — :
% of Theary (cale.) (197 Cross-section Area (4 . 45 mz = L1 rorie % of Theary (calc) {157 Cross-section Area |4 . 08 m2 = Rl
Excess [3941 e - Linear velocity |18 . 0 mh = Excess [3797 eq - Lingar velocity {19 . 6 muh -
Pressure Drop |35 . 7 kPa | Pressure Drop |38 . 6 kPa x|
Leakag [ankan
Conduictivity [0 50 Jusiem 7| sedum|15.5 [t hia B3| ‘Conductivity [0 . 50 [usicm =] sooum|15.5 oot g
Silica |4 2 pph SI02 V'I Silica |4 .2 prb Si02 I
| <Back | Mext:» < Back | Mext>
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The Design — Flow Rate and Cycle Time

Purolite Ton Exchange Design <NONAME>= E |I:|I 5[
Projeck  Reference Diaba  Printout  Opfions  Help
Ol = = Design Calculation : Denineralisation : SAC > DEG > SBA
Cycle Time IB .0 Ih v—l Elow Rate IBU 1) m3h j Met Run [640.0 |m3 j
[BL Resin|a-zo0 x| crade [PP | RelFlowRate[19.4  [Bvn ] eniclosa[2738 fea < |
Regeneration Mode | Puropack vl Thearet. Capacity {0 . 73 el j Gross Load (685 .7 m3 j i
Regenerant |NaoH vl Design Factor IU .85 Capacity (0. 64 el j Crganic Load (0. 194 g ﬂ 1
Level (R 100%%) |5 o.0 Ig,l'l j Temperature 25 e j Resin volume I 4425 II j Round gfnf
Dilution wiater |5 . 1 m3 -| _
: PRl esign Calculation : SBA 1 ,I
Concertration (%) : : Metric
Tatal (100%%) |221 ~,  Beddepth 895 = 1200 mm not recommended vl Round [ Imperial
% of Theory (ealoy [202 /1Y Use the closest recommended value 7 = LI Mone
Er 27928 = !
Leakages [~ Don't show wearnings during calculation =
Canductivity |0 . 50 Nao | Change Iirhitl i
T T =i
_sic | E l _sea | E ;
|Ca|cu|ati0n in progress. Flease wait ... < Back Mlext =
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The Design — Flow Rate and Cycle Time

Purolite Ton Exchange Design <NONAME>= ;lg[ﬂ
Projeck  Reference Diaba  Printout  Opfions  Help
Ol = = Design Calculation : Denineralisation : SAC > DEG > SBA
cyeleTme[8.0 [ -] Flow Rate |80 . 0 m3/h | WetRun [640.0 |m3 |
[BL Resin|a-zo0 x| crade [PP | RelFlowRate[19.4  [Bvn ] eniclosa[2738 fea < |
Regeneration Mode m Thearet. Capacity {0 . 73 el j Gross Load (685 .7 m3 j -
ﬂ s

Regenerant |NaoH vl Design Factor IU .85 Capacity (0. 64 el j Crganic Load (0. 194 g
p———
=

Level (R 100%;) |SD 0 Ig.ﬂ

[Cloff

:,' Metric

| Roundd [ Imperial
\ [ ] Mone

me|4425 II j Rgundon

Concertration (3 |4 . 0
Total (100%) Bed depth 995 = 1200 mm nat recammended

Use the closest recommended value 7

%6 of Theory [als )

Excess

Lefledl e

Leakages

[ Daon't show warnings during calculation
Concuctivity | 0. 50

Change limit

TTET

A warning ! There are various ‘hard’ and ‘soft’ limits
built into the program. We would suggest increasing
design margin if these warnings are overridden, as
the program assumes operation within defined
parameters

where science meets business




The Design — Flow Rate and Cycle Time

8 [ 5 =lol]
Project  Reference Data  Frintout  Options  Help Project Reference Data FPrintout  Options  Help
0l = = Design Calculation : Demineralisation : SAC -> DEG -> SBA ol = =l Design Calculation : Demineralisation : SAC > DEG -> SBA
Cyole Time | 8. 0 Ih 'I Flow Rate (80 .0 m3m hd et Run |64D .0 |m3 -I Cycle Times | & . 0 Ih - Elow Rate |80 .0 Imam 'I et Run |64U .0 |m3 -
SEL Resin|i-zoo 'I Crade IFP 7| Fel.Flow Rat= [13. 8 Bvih - Jonic Load |2736 . = SAC Resin|c-100H j Grades IPP j Rel, Flow Rete [17 . 8 BV | tonicLoad [1460 fea =l
Regenerstion Mode | Puropack vI Theoret. Capacity 0.75 el ~| GrossLoad 685.2 M3 = Regeneration Mode | Puropack - Theoret. Capacty [1 .05 =il x| Grossload IE?S [ |m3 -
Regenerant |Ma0H vl Deesign Factor |U a5 Capacity [0 . 64 el x| Organic Losd {0198 ol = Resenerant | HC 1 -I Design Factor |0. 90 Capacity [0 . 94 2o i
) i : on = ) I—l__l on
Level (R 100%) 500 an | Temperaturs|25 c | Resin volume|43 25 | vl Reund 4 28 Level (R 1003%) [55 . 0 o Resinvolume [4750 Raund 5 o0
Dilution Water {5 . 0 n3 hd Dilution Wyater |4 . 4 3 hd
4.0 (3. 000 1408 C rtration (3% |5 . 0 3.000 1543 :
Cancertration (26 Slow Rinss B = Bed Depth mm ] e Coneertration (%) Slow Rinse By Jid Bied Depth mm v T
Totsl (100%) |216 ky w Fast Rinse |0 . 000 By = ¥essel Diameter (2000 mm x| Round [ Imperisl Total (100%) [ 261 ky o+ FestRinge |0.000 =3 =] Wessel Diameter | 2000 mm  v| Round |_|Imgerial
% of Theory (oalc.) 198 Cross-section Area |3 . 00 ma - tens % of Theary (cale.) | 161 Cross-section area |3 . 08 nz v L hone
Excess |2668 Bq vI Linear Velocity | 26 . 0 mih - Excess|2703 o] = Linear Yelocity |26 0 mh
Pressure Drop |51 . 7 KPa - Pressure Drop |48 8 KkPa
Leakag = Loakag
‘Conductivity I 0.50 Iqucm ﬂ Sudluml 15.5 |ppb Na j Conductivitv-l 0.50 IuSrcm J Sod\uml 15.5 |ppb Mz ﬂ
Silica |4 2 ppk SI02 - Silica |4 2 b SI02 -
< Back [ Mext > < Back | MNex =
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The Design — Optimising Rinse Volumes and
Regeneration Levels

Purolite Ton Exchange Design =10 =] | Purolite Ton Exchange Design <NONAM| _-.Jﬂlﬁl
Project  Reference Data Frintout  Optiors Help Project Reference Data Frintout  Options  Help
Dl = = Design Calculation : Demineralisation : SAC > DEG > SBA === Design Calculation : Demineralisation : SAC -» DEG > SBA
T O T OEre| 2 CEETE P o | fowrae[i7 0 an =] | meen[e00 e 3
SEL Resin|a-z00 __I Grade IFP j Rel. Flow Fate |19 . & Bvih =] lonicLoau [2732 eq v SAC Resin|c-100H j Grade IPP j Feel, Flow Rate [17 . 9 BV v|  lonicLose [4574 fea =]
Regeneration Mocle | Puropack j Thearet. Capacity (0. 75 el x| Grossload |684.9 m3 Regeneration ode m Theoret. Capacity |1 . 05 = x| Grossload W
Regenerarnt |11a0H - Design Factor ID 85 Capacity |0 63 eq x| OrganicLoad [0.198 un hd Regenerant m Design Factor |0. 90 Capacity [0 . 95 =an =]

v
Level (R 100%) |50.0 Ig.il - Temperature |25 /e j Resin volume {4325 'I Found g:f Lewel (R 100%) |55 . 0 ol - Resin vn\ume|4350 ~ | Round 8?(
Dilution Wyater |5 . 0 m3 = Dilution Water 4 . 5 m3 d
4.0 2.000 1405 vation (%3 |5 . 0 2.000 1575
Qont_:entnatlon (3] Slow: Rinse By I Bed Depth mm i %] Metric Concertration (%) Slow Ringe B = Bred Depth mm i Metrin:
Total (100%) {216 ky -~ FastRinze (4 . 000 v jhd wessel Diameter 2000 mm ¥ | Round [ imperial Total (100%) | 267 ky - FastRinze |2 . 000 B = Vessel Diameter {2000 mm x| Round [ Imperial
% of Theory (cale.) (198 Cross-section Area |3 . 08 m2 \E] hons % of Theory (calc.) 160 Cross-zection Area (3. 08 m2 i L loze
Excess [2673 e - Linear Velocity |26 . 0 mih =] Excess (2740 &g - Linear Yelocity |26 0 mh
Pressure Drop |51. 7 kPa =] Pressure Drop (49 8 kPa
Leakag Leakag
'Cuhductlvnylﬂ 50 IuS.fcm ;I Sudlumlls .5 |ppb Ma j Conductivitv-l 0.50 IuSrcm J Sod\um|15 5 |ppb Pz ﬂ

Sm:al‘l .2 pib Si02 - Silica |4 2 pph SI02 i

Ll
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The Design — Optimising Rinse Volumes and
Regeneration Levels

Purolite Ton Exchange Design =10 =] | Purolite Ton Exchange Design <NONAM| _-.Jﬂlﬁl
Project  Reference Data Frintout  Optiors Help Project Reference Data Frintout  Options  Help
Dl = = Design Calculation : Demineralisation : SAC > DEG > SBA Ol = = Design Calculation : Demineralisation : SAC -> DEG -> SBA
T O T OEre| 2 CEETE ceemme[f 0 | = fowrae[i7 0 an =] | meen[e00 e 3
SEL Resin|a-z00 I Grade IFP j Rel. Flow Fate |19 . & Bvih | enicLosa [2732 eq <) SAC |Resin|c- 100H j Grade |pp j Reel. Flow Rste [17 9 Evih =] tericLosd [1574 | =R
Regeneration Mocle | Puropack j Thearet. Capacity (0. 75 el x| Grossload |684.9 m3 Regeneration ode m Theoret. Capacity |1 . 05 = x| Grossload W
Regenerarnt |11a0H - Design Factor ID 85 Capacity |0 63 eq x| OrganicLoad [0.198 un hd Regenerant m Design Factor |0. 90 Capacity [0 . 95 =an =]

v
Level (R 100%) |50.0 Ig.il - Temperature |25 /e j Resin volume {4325 'I Found g:f Lewel (R 100%) |55 . 0 ol - Resin vn\ume|4350 ~ | Round 8?(
Dilution ater |5 m3 = Dilution Wster }—L\ 3 d
4.0 2.000 1405 vation (%3 |5 . 0 2.000 1575
Qont_:entnatlon (3] Slowe Rir: i I Bed Depth mm i %] Metric Concertration (%) Slow Ringe W = Bred Depth mm i Metrin:

Total (100%) {216 ky -~ Fast RinsW\J4 . 000 W jhd wessel Diameter 2000 mm ¥ | Round [ imperial Total (100%) | 267 ky - FastRindg|2 . 000 B = Vessel Diameter {2000 mm x| Round [ Imperial

% of Theory (cale.) (198 Cross-section Area |3 . 08 m2 \E] hons % of Theory (calc.) 160 Cross-zection Area (3. 08 m2 i L loze
Excess [2673 e - Linear Velocity |26 . 0 mih =] Excess (2740 &g - Linear Yelocity |26 0 mh
Pressure Drop |51. 7 kPa =] Pressure Drop (49 8 kP |

Leakag \, Leakag

'Cuhductlvnylﬂ 50 IuS.fcm ;I Sudlumlls .5 |ppb Ma Conductivitv-l 0.50 IuSrcm - Sod\um|15 5 |ppb Pz ﬂ

-

Sm:al4 52 Silica |4 2 pph Si02

SAC ﬂﬂl E
/

— < Bk | Mext -
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Typical rinse volumes for counter-flow systems
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The Design — Optimising Rinse Volumes and
Regeneration Levels

Purolite Ion Exchange Design <NDNAME _|EI|Z(_[ Purolite Ion Exchange Design <NONAME: =.EI|‘_5[
Project Reference Daka Frintout  Options  Help

Project  Reference Data Frintout  Options  Help

0Ol = =l Design Calculation : Demineralisation : SAC > DEG > SBA ol = & Design Calculation : Demineralisation : SAC -» DEG > SBA
Cycle Time | 8. 0 Ih b Elow Rate |30 0 |m3m hd et Run 6400 |m3 'I Cycle Time |8 . 0 |h - Flowe Rate (80 .0 |m3m 'I et Run |64D 0 |m3 -
SBL Resin|a-zo0 ~| crace [rr =] RelFowras[21.8 B SAC Resin|C-100H vl orade |PP x| RelFowRats[19.8 B ~|  onciosd[4560 e =]
Regeneration Mode | Puropaci - Theoret. Capacity |0 . 82 el Regeneration Mode | Puropack - Theoret. Capacty (1. 16 g x| Grossload |692 4 |m3 -
Regenerant |aoH - Deesign Factor IU .85 Capacty |0 . 70 gl Regenerart | HC 1 vI Design Factor |0 .90 Capacty (1 .04 e -

lonic Load |2761 =0

Gross Load (692 . 4 m3
Organic Load |0 . 218 ol

[l

Lele]le

Level (R100%) |65 .0 ai - Temperature |5 ey j Resin volume|39 75 | vl Raund g;'f Level (R100%) |69 .0 ol - Resin vo\ume|4375 | | Round gf”f'
Dilution Water |5 . 9 m3 = Dilution Water |5 . 1 m3 ot
4.0 z 2.000 - 1251 - vation (%) |5 . 0 2.000 1421
Concertration (%) Slovy Rinse B I ﬂa.d Depth mim | Metric Concertration (%) Slow Rinse BY i Bed Depth mm I Metric
Total (100%) | 252 ka > Fast Rinse |4 . 000 B 1= Wessel Diameter (2000 mm | Round [limperisl Tatal (100%3 (302 ky = Fast Rinse|2.000 B hd ‘essel Diameter (2000 mm | Round [ imperial
% of Theory (calg.) | 234 Cross-section Area |3 . 08 m2 = LIt % of Theary (cale) | 182 Cross-section Area|3 . 03 m2 ] Lane
Excess | 3697 eq - Linear “elocity |26 . 0 mh - Excess 3717 e T Linesr Velacity |26 . 0 mh i
Pressure Drop |47 . & kPa = Pressure Drop (44 . 9 kPa -
Leakages Leakages
:Cunduc:l\wlylﬂ .50 IuS.ﬂ:m j 'S\:ldluml:l2 42 ‘ppb Na j Conductw!ty’.l 0.50 IuSrcm j Sod\umllZ 2 |ppb Ma ﬂ

Silica |4 .4 ppk SI02 I Silica |4 .4 ppb Si02 -

m| m
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The Design — Optimising Rinse Volumes and
Regeneration Levels

Purolite Ion Exchange Design <NONAM| = |Elll(_| Purolite Ion Exchange Design <NONAM|
Project  Reference Data Frintout  Options  Help Project Reference Daka Frintoub  Options  Help
0Ol = =l Design Calculation : Demineralisation : SAC > DEG > SBA ol = & Design Calculation : Demineralisation : SAC -» DEG > SBA

Cycle Time | 8. 0 Ih b Elow Rate |30 0 |m3m hd et Run 6400 |m3 'I Cycle Time |8 . 0 |h - Flowe Rate (80 .0 |m3m 'I matﬁunlsaiﬂ 0 |m3 -
SEL Resin|a-zo0O vl Grake IPP | Fel.FowRa=[21.8 B lonic Load [2761 e SAC Eesin|C-100H vl Grade IPP ~| Rel Flow Rate [13. 5 BV onic Losd [4560  fea  ~]

Regeneration Mode | Puropaci b Theoret. Capacity |0 . 82 e =] Grossload|692.4 m3 Regeneration Mode | Puropack - Thearet. Capacity (1. 16 o Gross Load |692 4 |m3 -
Design Factor ID -85 Capacity [0 . 70 e ~| ©rganicLoad (0. 218 ol Regenerant vl Design Factor |0.90 Capacty|[1.04 o

N KK

Lele]le

Regenerart
Level (R 100 Temperature |5 o ﬂ Resin volume|39 75 1 vl Round g';f Level (R 10038 Resin vo\ume|4375 1 ~ | Round gf”f'
Dilution Water {5 . 9 m3 = Dilution Water |5 . 1 m3 ot
rtration (%) 4. 0 Slowy i 2.000 By i Bed Depth (1291 - i § 2.000 1421
Concertration (%] Slowr Rinze =] _a. =t mim =] Metric Concertration (%) Slow Rinse BY i Bed Depth mm i Metric.
Total (100%) | 252 Fast Rinse |4 . 000 B 1= Wessel Diameter (2000 mm | Round []imperial Total (100%) Fast Rinse|2.000 B - vessel Diameter (2000 mm ~ | Round [ Imperial
% of Theory (calo) | 234 Cross-section Area |3 . 08 m2 = Hena % of Theary (cale.ff 152 Cross-section Area |3 . 08 m2 - Lane
Excess | 3697 eq - Linear “elocity |26 . 0 mh - Excegs 3717 e T Linesr Velacity |26 . 0 mh i
Pressure Drop (47 . 5 kPa = Pressure Drop (44 . 9 kPa -
Leakages N Leakages
Conductiviy [0. 50 fusiom = sodum|12.2 1 Condifetivty[0. 50 Jusiem x| sedumf12.2 |ppt Na =l

Silica |4 7l ppb 02 =

i =) =

Regen. levels set to give approximately neutral effluentand manage the small quantity of organics in the influent water
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The Design — Optimising Rinse Volumes and
Regeneration Levels

Note temperature adjustment on anion — defaultis 25 °C — not likely from deep borehole in UK

=loi]

Purolite Ion Exchange Design <NDNAME > = |Elll(_|
Project  Reference Data Frintout  Options  Help Project Reference Data Frintout  Options  Help
0Ol = =l Design Calculation ; Demingélisation : SAC -» DEG > SBA ol = & Design Calculation : Demineralisation : SAC -» DEG > SBA

Cycle Time | 8. 0 Ih b Flow péte |30. 0 i hd et Run 6400 |m3 'I Cycle Time |8 . 0 Ih - Flowe Rate (80 .0 |m3m 'I et Run |64D 0 |m3 -
SEL Resin|a-zo0O vl Grake IPP v Rate [21 . 8 B =] onicLoaw [2761 e SAC Eesin|C-100H vl Grade IPP ~| Rel Flow Rate [13. 5 BV onic Losd [4560  fea  ~]
Regeneration Mode | Puropaci - et. Capacity |0 . 82 el =] Grossload|692.4 m3 Regeneration Mode | Puropack - Thearet. Capacity (1. 16 o Gross Load |692 4 |m3 -

Regenerart Design Factor [0.85 Capacty |0 . 70 el Crganic Load (0. 218 ol Regenarant vI Design Factor |0. 90 Capacity (1. 04 =
l—l__l on-
Resin volume {4375 I | Round et

N KK

Lele]le

Level (R 100 Temperatife e | Resin volume|39 75 1 vl Round g';f Level (R 10096
Dilltion Water Pow=s” m3 Jias Dilution Water |5 . 1 m3 ot
Concertration (% |4 . 0 ‘Slowe Rinse |2 . 000 B =] Bed Depth 1291 mm =] s Concentration (%) | Slow Rinse |2 . 000 By [l Bed Depth (1421 mm i Mt
Total (100%) | 252 Fast Rinse |4 . 000 B 1= Wessel Diameter (2000 mm | Round []imperial Total (100%) Fast Rinse|2.000 B - vessel Diameter (2000 mm | Round [ imperial
% of Theory (calg.) | 234 Cross-section &rea |3 . 08 m2 = Hena % of Theary (cale.ff 152 Cross-section Area|3 . 03 m2 ] Lane
Excess | 3697 eq - Linear “elocity |26 . 0 mh - Excegs 3717 e T Linesr Velacity |26 . 0 mh i
Pressure Drop (47 . 5 kPa = Pressure Drop (44 . 9 kPa -
Leakages Leakages
:Cunduc:l\wlylu .50 IUS-"DI’H j Conl Mt\o’lﬂ 50 IuSrcm j Sod\umll? 2 |ppb Na ﬂ

Silica |4 7l ppb 02 =

i =) =

Regen. levels set to give approximately neutral effluentand manage the small quantity of organics in the influent water
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The Design — Vessel Sizing

¢ Plant currently modeled assuming metric measurements
® In practice, vessels often sized on imperial measurements

® To minimise CAPEX, there is often merit in reducing vessel diameter, whilst
factoring effect on bed depth and pressure drop

® Vessel dimensions influence distribution/flow and thus performance

® Waitch out for changes to effluent levels if attempting to achieve neutral
effluent !
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The Design — Vessel Sizing

iEix

Project Reference Daka Printout  Options  Help Project Reference Data  Frintout  Options  Help
ol = =l Design Calculation : Demineralisation : SAC > DEG -> SBA O = = Design Calculation : Demineralisation : SAC -> DEG -> SBA
Cycle Time |8 . 0 Ih 'I Elow Rate ISU o Imsm 'I et Run |64U -0 |m3 = Cyele Time |3 . 0 h I Elow Rate: |80 o m3h i MetRun |640.0  |m3 'I
3BA Resin|n-zoo0 J Grade IPP j Rel, Flow Rate (21 9 B ih hd lonic Laad |2761 5] = SAC Resin|C-100H vI Grade Ipp j Rel. Flowr Rate |20 .0 Brvin = lonic Load (4556 &g 'I
Regeneration Mode | Puropack 'l Theoret, Capacity |0 . 82 e x| Grossload |692.2 m3 i Regenerstion Mods | Puropack vI Thearet, Capacity |1 . 18 egl ~| GrossLosd |691.9 m3 'I
Regenerant (MaoH 'I Design Factor |0. 85 Capacity |0 . 70 o x| Organic Loac |0 219 il | Regenerant |HC 1 - Design Factor |U .90 Capaity |1 . 06 eol -
e - on I_Iﬁ on
Level (R100%) |65 .0 Ign 'I Temperature |5 C J Resin volume | 3950 _ I Round Cloff Level (R 100%) (69 . 0 ol - Resin volume | 4325 ~ | Round ot
Dilution Water |5 . 9 m3 | Dilution Water |5 . 0 m3 1=
ration (%) {4 . 0 inse |2 . 000 pth (1537 : : 2.000 3 1633
Concentration (%) Slow Rinse BY = Bed Depth mm | ] Metric: Concertration (%) |5 . 0 Slovy Rinse BY | Bed Depth luul ] 7 Wetric:
Tatal (100%) [ 257 ky - FastRinze|41.000 Bv = “essel Diameter 1829 mm x| Round [ Imgerial Total (100%) | 298 ky v Fast Rinse|2. 000 BY | wessel Diameter | 1229 mm = | Round [ lmperial
% of Theory (cale.) |232 Cross-section Area |2 . 57 mz hd 2% of Theory (calc) (180 Cross-section Area |2 .57 m2 =
Excess 3657 = = Linear Welocity {31 . 1 mh = Excess |[3626 eq - Linear velocty (31 . 1 it -
Pressure Drop |68 . 7 Pa x| Prassure Drop |65 . 8 kPa x|
Leakag Leakag
Concuctivity I 0.&0 Iqucm J Sodiuml 12.2 ‘ppb Ia ‘Conductivity I 0.50 IuS.’cm j Sudluml 1z2.2 ‘ppb Ma J
Silica |4 . 4 ik SI02 'vl Silica |4 . 4 prb Si02 'I
[ < Back | Mext>
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The Design — Vessel Sizing

Frintout Gptions

Help

Switching vessel rounding to ‘none’ enables metric or
imperial values

—
Purolite Ion Exchange Design <NONAME >

15l

In1 = =]

Design Calculation : Demineralisation : SAC -> DEG -> SBA

Design Calculation : Demineralisation : SAC -= DEG\BA

D= &

Flow Rete [0 0 maih \etﬁ’un §40.0 |na 7|

Silica |4 4 pph Si02 'vl

Cycle Time |8 . 0 Ih 'I Elowe Rate ISU i} Imsm 'I et Run |64U .o |m3 - Cyele Time V h vl
3BA Resin|n-zoo ~| Grace IPP | Rel Flow Rate [21 9 B =] tenicLosd [2761 eq v Iﬁ, c-100H 'I Grade |pp =] Rel.Flow Rate [20° 0 Bvin =] toricDhed [4556 2T -]
Regeneration Mode | Puropack vI Theoret, Capacity |0 . 82 ol x| Grossload 692 .2 |m3 i ration Mode (Puropack 'I Theoret. Capacity (1. 18 eqd ~| Grosslosd
Regenerant {MaoH vl Design Factor |0 . 85 Capacity |0 . 70 2o | Organic Load |0 . 219 Bl | / Regenerant |HC 1 = Diesign Factor IU .an Capacity |1 . 06 eqd =
Level (R100%) [65 . 0 |gn 'I Temperature| 5 R | Feesin volume [ 3550 'I Round 8;’ Level (R 100%) [69 0 an - Resin vu|ume|432 B | vl
Dilution Water |5 . 9 m3 = Dilution Water |5 . 0 m3 =
Concentration (3%) (4 . 0 Slow Ringe |2 . 000 By hd Bed Depth 1537 mm | ] Metric: Concertration (%) |5 . 0 Slow Rinse (2. 000 BY | Bed Depth [1653 mm =] [ hietie
Total (100%) {257 LEN FastRinge|4.000  |Bv hd Wessel Diameter |1829 mm v i Total (100%) | 298 Ky * FastRinse(2.000  |gv = Wesssl Diameter (1829 mm | Roufid [ imperial
% of Theory (cale.) |232 Cross-section Area |2 . 57 |mz hd 2% of Theory (calc) (180 Cross-section Area |2 .57 m2 =
Excess 3657 = = Linear Welocity {31 . 1 mh = Excess |[3626 eq - Linear velocty (31 . 1 it -
Pressure Drop |68 . 7 Pa x| Pressure Drop |65 . B kPa x|
Leakag Le ki
Coneluctivity [0 . 50 Justem 7| sodum[12.2 oot bia Conductivity [0 . 50 Jusicm | sodum12.2 oot g =l
Silica |4 . 4 ppb Si02 'I
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The Design — Vessel Sizing

Switching vessel rounding to ‘none’ enables metric or
imperial values

: —
_-.Jﬂlﬁl Purolite Ion Exchange Design <NDNAME > =]
Project Reference Data Prntout Options  Help Project Reference Data  Printolt  Optjg
DOl = &g Design Calculation : Demineralisation : SAC - DEG -> SBA O = & P Design Calculation : Demineralisation : SAC > DEG NgBA

Cycle Time |8 . 0 Ih 'I EluwRaieISU o Imsm 'I ﬂemun|640.0 |m3 - Cyele Time 37 h vl 5|anate|80 a mamh - \emun 640.0 m3 'I
[sacmin[c-1o0n -] grae [rr =] RelFowRste[20.0 vt loric Dbggl [4556 |

ration Mods | Puropacik vI Thearet, Capacity |1 . 18 el ~| GrossLosd
/ Regenerant | HC 1 - Cresign Factor ID D) Capacity |1 . 06 el =

SBA Resin|i-200 J Grade IPP j Fel, Flowe Rate [21 9 B onic Load [2761 e

=
Regeneration Mode | Puropack 'l Theoret, Capacity |0 . 82 ol x| 3rossLoad 692 2 m3
Regenerant | MaoH 'I Design Factor (0. 85 Capacity |0 . 70 o x| Organic Load |0.219 un

[l

Level (R 100%) m Temperature |5 e Resin volume W Round 8;’ Level (R 100%7 [69 0 [ e "D'“mem
Dilution Water |5 . 9 m3 | Dilution ater |5 0 m3 |

Concentration (%) o0 Slow Ringe |2 . 000 B =] Bed Deptif{ 1537 ‘Qm = ] Metric: Concertration (%) co0 Slow Rinse (2. 000 B | Bed Depthyf1653 \m 8
Tatal (100%) {257 kg v FastRinge|4.000 BY hd weszel Dia r(1829 x| Hound L1 mperial Total (100%) | 298 ky v Fast Rinse|2. 000 BY = wessel Diametfr 1223 i | Ro

% of Theory (calc.) [232 Cross-section fia |2 . 57 |m hd % of Theory (calc.) a0 Cross-section &rka |2 .57 m =

Excess [3657 &g - Lingar velocky {31 .1 hd Excess |3626 eq - Lingar velocky (31 . 1 -

—_— Pressure Droj E 8.7 = e Pressure Drop‘{5 .8 lﬁ‘a |

Coneluctivity [0 . 50 Justem 7| sodum[12.2 oot bia =l : - Conductivity [0 . 50 Jusicm | sodum12.2 oot g =l x

Silica |4 . 4 ppb SI02 'vl Silica |4 . 4 pph Si02 'I

Adiust | dametor o 6
ﬁ djusting vessel diameter to 6

increases bed depth, velocity
and pressure drop
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The Design — Vessel Sizing

91|

Puralite Ton Exchange Design <NONAMI
Project  Reference Data  Prntout Options  Help

Switching vessel rounding to ‘none’ enables metric or
imperial values

15l

Projeck  Reference Data  Frintout  Opkig

Design Calculation : Demineralisation : SAC -> DEG -> SBA

In1 = =]

EIDWRaiBISU 0 |m3m vl ﬂe{Run|64U.U |m3 -

Cycle Time |8 . 0

Design Calculation : Demineralisation : SAC -= DEG\BA

FlanateISD i} \etﬁ’un 640.0 I

Ol = =

Cycle Time

SBA Resin|a-zoo j Grade IPP j Rel, Flow Rate [21 9 Evih =] tenicLosd [2761 eq v
Regeneration Mode | Puropack vI Thearet, Capacity [0 82 eo r| GrossLoad 692 .2 m3 i
Regenerant (MaoH 'I Design Factor |0 . 85 Capacity |0 70 o x| Organic Load |0.219 an |

Level (R 100%) m Temperature |5 C - Resin volume W 8;’
Dilution water [5 . 9 m = A~
Coneertration (%) |4 . 0 Slow Ringe 2. 000 [Bv = Bed Deptpf{ 1537 ‘vm e
Total (100%) [257 @ - FastRinse[d 000  |Bv =] vesseipiametfr[1829

% of Theory (calc.) |232 Cross-section Afea [2 .57 m:

Ex@ 3657 e |

[ {8 K K]

Linear velocky |31 .1

68 .7
Pressure Droj \>

Leabay AN N—"""
Conductiviy [0 50 [si =] sodum[12 2 [pebbia \
Siica 4. 4 ok SI02 l

[sacmin[c-1o0n -] grae [rr =] RelFowRste[20.0 vt =l ronicideq [455¢ |
ration Mods | Puropacik vI Thearet, Capacity |1 . 18 el ~| GrossLosd E
Regenerant | HC 1 - Cresign Factor ID .90 Capacity |1 . 06 el -

Rezin vulume|4325 || vl

Level (R100%) |69 .0 all -
Dilution Water |5 . 0 m3 =
Concertration (%) |5 . 0 Slowy Rinse |2 . 000 B = Bed Depthf 1683 \m =1
Total (100%) | 298 Ky * FastRinse(2.000  |gv = wessel Diametfr (1829 i =
% of Theory (caic.) (180 Cross-section Arpa |2 .57 i kA
Linear Velocly |31 . 1 -

exees 3626 I

Pressure Drop‘{S ] lﬁa

| 4

Leakag 7
Conduggief? |0 .50 Jusicm | sodum12.2 oot g =l x
Siica [4. 4 sz 7|

Adjusting vessel diameter to 6’
increases bed depth, velocity

ml.m

Resin volumes and consequently excess
regenerantto drain also affected

and pressure drop
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The Design — Adjusting for Neutral Effluent
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Purolite Ton Exchange Design <NONAM|
Printout Options

Project Reference Data

Help

Project  Reference Data  Printout
O = = Design Calculation : Demineralisation : SAC > DEG > SBA === Design Calculation : Demineralisation : SAC > DEG -> SBA
cyoleTime[E. 0 |n = Flow Rete [30. 0 |mam - metRun [640.0 [nz  v| CyceTme[8. 0 |h - ElowRet=[30.0  |man -l wetRun [640.0 [ms
SBA Resin|a-200 | @rade [pp =] Rl Flow Rate[22. 0 S =] tonicLoad [2759 e SAC Resin|C-100H | crade [pp +] RelFlowRae[20. 1 B |  encload[1555 ey [+
Regenerstion Mode [Puropack - Theoret. Capacity |0 . 83 egl x| Grossload|631.7 m3 hd Regeneration Mode | Puropack - Theoret. Capacity [1 .18 = x| Grossload |691 8 |m3 -
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Other Design Options — Stratified Bed

OO I s !
Projsct RefersnceDats Frinfoit Options Help Project Reference Data Priiout Options  Help
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OPEX Comparison — Packed Bed vs Stratified Bed

Operating costs per m?3 treated water produced:
¢ Counter current packed bed SAC — DG — SBA - £0.38

¢ Stratified WAC - SAC - DG — WBA - SBA - £0.24

« Approximate 37 % reduction in cost

Costs based on chemical cost of £105/T of 32% HCI and £260/T of 46% NaOH
Information for costing kindly provided by c.yyaterca re
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