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Why do we choose RO to improve ?
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Why do we choose RO to improve ?
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JEX | REIEE IR K HAEZ 7k #E I Ex
RO S EER L O EEZEE 20 kg/cm?
. RO = ESEHEE | E6EHEE | BEEiEAPumpEEEEEMREE L 056 KWh
= 227K -1,
2,640 kWh 1,584 kWh PumpR{FREl - ALEHHE
S #340% -
RO #/KRE OB AL SER—
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2 RO KR ¥ . BEERAPUMpEERIEE - -312 kWh
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B il R 24 19 43

=R -1,056 —_ =7 = 3E /1) /v

1 |RO BEZE CWh SHUKRERSAITEHVEIR 10 20 30

RERERIOFEHEASSE 10 15 25

B Al R 20 16 36

2 | RO KR k%,@ﬁ
RERERI0FEHEASE 10 15 25

> FEANCHREZDTTH) : 85%LL E(393) * 60~85%(293) * 60%LL F(143) -
>  HEAN(TIESEREEN) | 85%LL E(393) ~ 60~85%(243) ~ 60%A T (14) -
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TCF=exp{K * [1/(273+t)-1/298]}
TCF : ‘REEIE%E
K: BEHEMEEH

25°C 5 - TCF=1

mESEALE - EUlE
EKEIBMA 3 %

Temperature Correction Factor
(CmEZIEAE)

Temperature (°C)

Feed Water Temperature

°C

°F

Correction Factor

18 64.4 1.29
19 66.2 1.24
20 68.0 1.19
21 69.8 1.16
22 71.6 1.11
23 734 1.09
24 75.2 1.04
25 77.0 1.00
26 78.8 0.97
27 80.6 0.94
28 824 0.91
29 84.2 0.88
30 86.0 0.85
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/m Claire Fargues et al (2013), “ Adsorption of small organic from beet distillery condensates on reverse-osmosis

membranes : Consequences on the process performances” , HAL-00862459.
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What ]_*;';1 RO EKZE 80% 85% Pump BRIGBZEERE - BOIEREHME - 8L | +5%
- BIBEKE LFHHI 5% - 49 4.3 CMH -
ROMBEXMBEEZE (FFHAISBAI RMFE - FiEHE
When B3 fE] RO EKZE 80% 85% ) +5%
BEKERI EHE 5% 894.3CMH -
KPO[EEFEBR ARKNMIEROMBPEZE - EfRE
How =E RO E/KZE 80% 82% +2%
FEMEKELEHEL 2% - 891.7 CMH -
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ALK R BRBUML 10 1 11
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|§’ﬁ7j<| B 5E: BAKEEES Plan m

v FIFSDCETSEGAZE - EHILEAINMERE - WekEKmERET] -
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3 HESY

’§ﬁ7k| B 5E:EAKEERT] Do

v HREAKEEFEROERUR - BEFR/KEERE - MEIDOE (Design of Experiment) FEET2EF

IKEEE - FEHRTAREHEES . 1T3R2R+PINEEE4ANR - SETI3NESES -
DOEBEZEIR

= By IA [ (° B2 73
1 23.5 21 DOEEEERAFRETRR
2 24 21.5
3 24 21 o K
4 24.5 21 WEAT R
5 24 21 = 0 .
6 24 21 B (°C) 23.5°C 24°C 24.5°C Vv
7 23.5 21.5
8 24 20.5 _
5 >4.5 515 B 7 (kg/cm?) | 20.5 kg/cm? | 21kg/cm? | 21.5 kg/cm? V
10 24 21
11 24 21
12 23.5 20.5
13 245 20.5
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|§’ﬁ7j<| B 55X BAHKREEAN Chechk m

v HERSWECSHN  SEREBSLUIKEMENEX - ROEKREE LA ; eBEEEY] - REMNSHETIL
2R REBSEREROEKLOMNE - FRBUKRABERERS - MEBRABREKBERIEEZHEANK -

Contour Plot of RO /K (%) vs B )7, JRE Contour Plot of RO H{CIfHAE (MQ.cm) vs BEJ7, JRJE
RO EAKZE " R(F) E
(%) iz}

2l < 82.0 214 (MO cm)

820 - 825 <12

W5 - 830 - 12 - 14

M 830 - 835 14 - 16

282 W 835 - 840 AL W6 - 18

[ | > 84.0 W13 - 20

[ | > 2.0

R R
&y 210 & 210
20.8 20.8
20.6 20.6
23.50 23.75 24.00 24.25 24.50 23.50 23.75 24.00 2425 24.50
L I
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Act

v HREREETSA - i

& R
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T Ak B

23 24.2°C - BJIIRAZE 21.5 kg/cm?

&£ R EE]

EKELEAHZ 3 7% -

] N= 3
Optimal Qﬂf%{o 521 .75%
D Cur [24.1858] [21.5000]
0.60855 1o 23.50 20.50
RO EAKE (
Maximum
y =83.7033
d =0.37033
RO HHCIfEE
Maximum \
y=15000 f-----—-----2
d =1.0000

REZEREBR

=
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Is there any other ideas to ,‘

achieve the goal ?
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Bi7K I B PEARIEZRREZE : tUE RO

Plan

Plan

B One-Pass RO

Al (BUIRUN S

7 )

v BHZROFE—EBHOKE - AER/NHFTGIGHEREROBIBERBCUEM —ER (One-Pass RO) ROUETZAHE
s ROAO |RO-B%—EHO | RO-BH—FRHO = ROAO | RO-A~K HO | RO-A~K H [
TOC (ppb) |  TOC (ppb) FE{E (MQ.cm) TOC (ppb) | TOC (ppb) | FE{E (MQ.cm)
K 25.8 9.5 2.4 B—x 25.8 6.5 2.5
BX 20.7 9.4 2.7 LR 20.7 6.1 2.8
B=X 22.6 8.9 2.2 E=% 22.6 6.1 2.5
EJWPS 26.9 9.5 2.2 Euib S 26.9 6.7 2.6
BAX 19.7 8.7 2.5 BAX 19.7 5.9 2.7
Ty 23.1 9.2 2.4 iy 23.1 6.3 2.6

o
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f) Plan

Ef7K | ® One-Pass RO ¥ (R RRERfE

v HIEMEEEERERTFHOne-Pass RO KPP RZIERE FRIERERFGTSBAKZRFKEEXK - TDSH
0.42 ppm - REFEEES 0.656 uS/cm - FHELEFR 1.5 MQ.cm ©

About Online Help  Design Guidelines

s About Online Help  Design Guidelines

Analysis  Design Calculation Post Treatment

=g About OnlineHelp Design Guidelines

Calculation Post Treatment

- New AF 2, Perm. Blending “ Hybrid =

B tew B tew 2, Perm. Blending Hybrid e - B - . > = =] -
% E{- Open E - N E n= h o ) Perm. Pressure ERD = e L
J Lo - - v e i Save L ' <@ Return FloatingDiagram Summary Calc.  Print Flow

. ) - & perm. P RI =}
Open Save | customlons MultipleAnalvss  [B SaveAs  Reser prine | Standard Calculator Opsa save | Qperm. Pressure ok Run FloatingDiagam Summary Calc. Print Flow D) BB savens TP Conc. Recirculation  BoosterPump

Analysis  Design  Calculation Post Treatment

v v

[ﬁ Save As BB savess T¥ Conc. Recirculation ~ Booster Pump Project file Options Actions

Project file Options Analysis Save Project file Options Actions
L E ORI RO Permeate Project: Trains Pass 1
- o : Trains Feed pH Chemical ==,
Pass 1
ol e | Neimesre sy % S oietian concammramian o]
— Feed pH 7.00 Chemical e S P (T, agh B Chemical dosing ]
m Permeate recovery % 90.00] Solution concentration, % ' 10 3 | Average flux lmh Membrane age. years
ma/l  mg/l Caco3 Permeate flow/train,  m3ash - 70.00 :—'f".'"'ﬂl dosing e o Feed flow, m3/h L 77.79 Flux decline %, 28ryear
Reject flow m3/h [ | Fouling factor

HCo3 0.10 0.08 | Average flux Imh Membrane age, years
Mg 0.39] 1.60 504 0.32] 0.33 Feed flow, m3/h 7 Flux decline %, pervear
Na 051 1.11 a 147 Reject flow m3/h : Fouling factor
|
K 0.22] 0.28] [ ]+ m‘ 087 SPincrease % per year
.00

SPincrease % per year

i

e

Calculation Results (Flows are per vesse)

lelalsll

it . 0.00) || ho3 0.26 0.21 Amay | Vessels  Faed(bar) Conc(bar) Feed(m3/h) Conc(m3a/h) Flux(imh) Mighesefwx  Highest
e 0.000 0.00 ‘ Po4 0.31] 049) P 1-1 7 s 6.6 11.11 3.68 30.4 33.3 1.28
s oo [_ond || s sl eslsal ess|  aea|  2e3] s ua
Stage 1 Stage 2
| Permeate Concentration
Element type [espazmax | [espazmax | B > ca | K 2] s 0.000 d [ ooes] pos [ o003 coz [ B
/ ] Pass 1 - : . 4
Elements / Vessel | 8| 6| = g [ NH4 | Hco3 no3 [ ] sioz [ ] co3 [
No. of Vessels | 7] 3| na [ 8 [ oo0o] sos [ 2] F[ 28] Z - ] oM [ 5.
Total, meg/l Total, mea/l Tos |
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B 7K B PPA (Potential Problem Analysis)

Plan m

v One-Pass RO EFRYRHEE R Two-Pass ROMSBE £ —& - E HGERNBEREET O -

BETRP kT -

T2 SR SRR -

oJgEBTE ojgesdE | oJEessE
o] gEEEERRE _ Fars it B EEiEN ESiEvRE
AYRE R R | MmEH
f£One-Pass ROLL
Lo en _ VB ZEROREF | KMBLHORTOCH
ZEMBfI | One-Pass RO FHEHREMB |
e r e ghg N &® th 5 . i =& Two-Pass | IEETKEEE
PERREE | ERUREE 5 A 3= A4 Rl
RO#MEKE ( TOC>20ppbAIRL
EESEEIET )
& >
) S [P —————— " 3
O | R : 6 RO BRRBEMRBER—R| O

> 2wk

Jtnjnm
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EXLER

(BRI -
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3
- L]
D
- <—
\ 3
ol

v
1,.“ ~1
—

EE

$£10+8#HVessel) (GREERE—ER - H10%HVessel)

Check

v ROBREEREIHMEGER—ER - Vessel IEH18E A 104

#3 7.5 CMH -

» BRE ERIRMEKAVFERT -
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I§ﬁ7j<| B PARIEZSEE - BUE RO

Check

y{= RO A0 RO-A~K A RO-A~K A

TOC (ppb) TOC (ppb) FE{E (MQ.cm)
$£—X 20.6 3.9 2.8
EX 264 51 2.6
E£=X 221 4.6 2.6
SX 18.5 4.2 2.9
F£hX 233 4.3 2.6
Fig 22.2 4.4 2.7

v iEE - E BSREKKEEZ - ROEO
YIITOCHY 4.4 ppb - FH{EAY 2.7 MQ.cm - &

T EREMAKRAKEREK

Act

v RS ERY

BAZKARL -

A hEFREBBRBERO -

36




3 HEEY

B = »=: =omuss Plan m

v REISEMITREBAEE LR

IR s o
v BRI 2SR -

EE 16 4146% 5 K165% @)

BEHE 155+ 110 kW 5 37kw )

Bi4ER2 = IE3 3% @)

REREER 6% 1 4922087 5 qle0ET | )

THEERERE | K44ET 4920870 @)

EBEEI = ) | BEREESR A =

SRR £ P943ER g 4238 | ) ka-—-—-:,
BESEEITE | LK EBIES @)

@7 BEAR
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- B PPA (Potential Problem Analysis) Plan

v BORNEBREMBERBMINR MHHEREBNEE[EETON  BEXENFTLEE RS EET
R am Al BER] FRRAfE T - EREEEHMREZEEE -
SBTETIAE TIREEX4E | TIAEER4E i
ol BE 53 AE BV IR E . ARSI HE 2 B A B B IETEE
HYRIRE BN | mORREETE
R TE RO IR E IR B R
FIFEPMS (& B Sph 3B 22 9 7 = =
5 73K T8 S - MR B ARG | IBgZaROR | ~
ez | N EMREILR _ : o RO EEEELHE
FEROE _ fE€ o A TIZE - | FILESEMERO
- = L TR B (M
FR7K 55 36 £E 52 1 (R 2R I WIEKHE
>5 uS/cm BIURYENEZ
2i2ET
=S )
st PPY=TET R
35 Pl 75 [ HB 1B (S o ] - ;
—amie | A EEIRIBAN
RIBIE
B
e | BELRBHEL fE8 =3 - - -
HIWROME
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Ftad HEDE

DUERI (ARRIENER)

BUER (REER

IER (ALIBLR)

INER (BIREE)
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3 HEEY

: BIREEITR

ROEEREHEEZEE4IH 2,640 kWh TPEZE 888 kWh | )/ 7
RO KE AEE2 49 1,560 kWh FBEZ 1.320 kWh - of
EEROAZESY 2200 kWh - BISE Y EE §

v ETRRE  BMABRRINEPISROSER
R ReUBREOR -
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3 HEEY

R

v (XEE-tER) + (BIRE-tLZ8T) X 100% = E/E

v (2,200-4,200) + (2,940-4,200) X 100% = 158%

ZME :158% | RO SHEEE(EE) (kWh)

5000 4200

4000 ~ 2940 w
3000 -
2000

1000

B E Al BiR WEE
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3 HE U

[ i%ﬁﬁm] v (MEE-MER) - (BEE-BE) X 100% = ERE

<1y = 0 = 0
&1 7K v (88-80) + (85-80) X 100% = 160%

EZERE - 160% RO =K== w@

100%

90%

80%

70%

60%

50%

P E Rl BiR ER
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S HES

L |

padical, _ %

/
[acloz. 2 4 Uiy
procedureprocessE = ////// "’”/

Epronomics
[isnfrgsled = rack I“'””””\“ﬁ/lfnulu‘l'l\fﬁf”"
il

v BBTHRBIEMERDIES I THERTHE, 128 - MAKRKREER EM%MW®W9
ZIRE . EOENTIEERE Y - EFIEEEEE KIS -

\\\'\ \\\\\\
\

JEH RO Pump && RO Pump {RiEE RO BB ER &l
B ET t L EDES ERENZR ME% - £ 10+8 #H Vessel

ER Bl ILVIR EiAgR —E% - 3£ 10 #H Vessel
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ARSI |

v BOREENREMBEREHIR  BEERKEREZEK A ARIER

BHNEE -

v One-Pass ROMNERURE N BERIEE TMBRIIEEEE W R —LER

i“\'@

HEFENL  MERBAEME

2 tRERIENHE -
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v &% EEROHREE FEAY 2,000 kWh - MU—FFEEBIRHET - SEMREROE
o & &E#4Y 2,200,000 kWh (BEZINTD 5,500,000) -

v I{E® - EEOne-Pass ROTEEF _ERRMEKBVHEN - 8 7.5 CMH - M—FHEEERN
EHT - SEMREROKATIE KA 200,000 (ZKEAINTD 2,400,000) -
| e |

v HEXERO VesselHELEBEBRO/V84H - B4 VesselB6ZROME - MAMROBEAIEFTIR—R
(—ZROBE#INTD 20,000) - ME T RBAFOJ&IEL NTD 2,880,000 -
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STAY FOOLISH. Thanks for your attention !
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