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establishing a framework for the setting of Eco-design
Requirements for Energy Using Products
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Membrane | Average Membrane [ Awverage Cut-Off
Material Pore Size Material Pore Size
(nm) (nm) (kD)
800 10 20
600 V-ALO; 5 7.5
a-Al,O, 400 Ultrafiltration 30 100
200 Inopor® Ultra TiO, 10 20
100 85
Microfiltration 70 20, 3 2
Inopor® Micro 800 Si0, 1.0 0.6
400 Nanofiltration Tio, 10 0.75
Tio, 250 Inopor® Nano 09 045
200 LC-Membane* 0.2
100
0, 110 XXX XY

No Chemicals
are added

v—’- Concentrate

Permeate/ Filtrate
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COD (mg/L) SS
(mg/L)

dWFRRRS R TP RS mB L A B BRTRLAH REFAKE
FRFRTERS 2 é—'ff- T ERBELARA R /AR 2 FRAES P
B
51
% =T . 'ﬁ %2 s L >
0 )
= & Lt g i SvZo b 38
Particle  Typical ) -
Membrane yp . _ Typical operation o
o capture  contaminants -res=ure ranges Key applications
P size removed press 9
water treatment plants,
pre-treatment in
0.1-10 suspended sclids desalination plants, the
Microfiltration [ : 0.1-2 bar UL,
pm bacteria, protozoa preparation of sterile water
for industries, such as
pharmaceuticals, etc.
a colloids, proteins, 1-5 bar (cross-flow) drinking water treatment,
Ultrafiltration q 00'3_ polysaccharid_es, 0.2-0.3 bar (dead- the pre—tre-almenl process
29 1 most bacteria, end and in desalination, and
. viruses (partially) submerged) membrane bioreactors
viruses, natural
ca organic matter, - or
: ) . reatment of fresh, process
Nancfiltration 0.001 multivalent ions 5-20 bar ?
. ) and wastewaters
um (including hardness
in water)
almost all
ca. . . treatment of fresh, process
Reverse impurities,
) 0.001 . i 10-100 bar and wastewaters,
0Smosis including L
pm desalination of sea water
monovalent ions
Source: Based on Frost&Sullivan 2013 52
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DMhicrofiltration it ;“& i
=06 #m ENGCT
= 500,000 2F % 5y B 1 4 Suspended Solids D

&%

HiBE UF r \i.'i . il - fmEs Bacteria, Cells @=
Ultrafiltration ; 4 ~ : : .
S04 001 gt 9 EiR (2] 0il Emulsions Sy
1000 - 500,000 4-F#

t Ao FEHHE  Macro Molecules
-
WibE NF € B " Colloids @
Nanofiltration _
0.1-0001 ggm #5 WViruses Q
100 - 1000 4%
o EaY Proteins
i B RO IS} EE T8 Organic Compounds y
Reverse Osmosis g
<001 pm
e azE TR E Tons @
53
Pressure Applications
Reverse Csmosls (RO) ]
A 15-60 Bar Desalination
v [ 5
Rt i | Concentration
| Metals Removal
b
Nanofiltration (NF . A
R (NF) 10 - 30 Bar Demineralization
T t "
W, T4 Concentration
1 g
= Color Removal
¥
LR - - .
Ultrailtration (UF) 2-10 Bar Fractl.onatlon (oils)
L Proteins Removal
) b .
A Wy Concentration
L3 Clarification
- . 1 ; .
Microfiltration (MF) 0.5-4Bar Clarification
i e Disinfecting
LY S
A
LY
1 II\
54
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0Oil and Solid removal

Permaats |
Grasogol [mgL| 115 | <50
Turbidty | NTU| 108 02
| e :W_q' 3,600 1,800
Ceramic
Membrane
Eisment
[ e e Coecer
Specifications of ceramic membrane element ;
CH250-1000E01K-5NA , smnsuuun mﬂ

Model
Membrane type
Filtration

Material oo park A

Pore size

‘W261XH1046 X T8 mm
22kg

Dimensions
Weight (dry)

Mombrane area 05me
4D m(ma-d) (100 kPa, 25 C)

Pure water permeability

Particle removal

) Operating pH
s kg riprabiss
59
Frécyd Jurong % it 1 ¥ T 77 R RIZ Rk w fzC-MBR % 5t
Jurong UASB Ceramic MBR Process
Organics
Removal &
(coD,BoD) =)
Excess sludge i !
Reduction IS
] “’, wer 20~30% '\
Methane Gas |
el
Industrial Organics =
= 8/
= UASB  Oxic (Anoxic Anaerobic) Oxi R
Tank Tank T o Manibrang
ank Tank
Return Activated Sludgg
Waste Anivalerlslun‘ae
60
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Fr4cd Jurong 7 * 1 £ %5 K AT R
Bk w 4z C-MBR % st g2 & 2%

Industrial waste water (Singapore) maa | mme |
PH 6~9 6~9

PLIE Jemarg BOD(mg/L) 858 1
20145F3AMA COD(mg/L) 2.202 37
K=: 4,550m3/d SS(me/L) 555 <1
#A:481=vk (19, 200iK) T-N(mg/L) 85 e
T*F'(m_g/L] 25 14

First recycling
plant for industrial

used water opens

| 2014.6. 23 B HhEHIE H -

7 E £ EROAEFKkY T

1 Solid resources recovery 2 Recycle water

Pretreatment of RO membrane
< Expected result>
Cost reduction

Solvent, Rare metal etc
(ex: Polishing, Solvent, Tungsten)

Concentration for SS
1.RO membrane replacement fee

Material recycle
2.Mentenance service fee

Recycling

<Expected result>

Material cost reduction

[l=53

Ss
removal

[l 3

L. RO

62
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B X, 1 & At T A Bk ’
#H & S & ALt is B E
(PVDF) (PVDF - PE)
e 48 K o A ++ e i
it A e B A o ++
it 5% AL A
atig + + B
(50CEEH (50CREREH (7Ti& 80°C)
ER AR EEAGED)

F 4~ PREFR 3ES5H# SETH 10~15 %
ISR ++ ++ ++
CEITE WL AR SRR P B I PET Y )

wEEH REZSH FHmE
FALIE R Wl 4
& e A 1A 7+ % =14 A A A 5 e AR T & 4 & 1 A
3 1 +IRAR S - BT o AEARME
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F# 30T % MBRYWCE 5 #8002 iR g 3t i)
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S2F (BT | e [
ZEHHR | TARER
w |BEBUE | gEm EH(ER
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1 ERREEE |
2. 5% TEH UER | TE
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oy
s e iaisie? |
il A EIEATH
R A

g, ,
B R 5

(e

P ~#MBR k¥ 4z %k

TR T

Rig LR SR B B 22 S R B
1FLB&( ¢ m) 0.1 0.4 0.10
208 PVDF PVDF Ceramic
3. AR MF MF MF
ABEFHE 25 m2/fE4H 0.8 m2/ 4 0.5 m2/FEHR

St 0.4 m3/m2-day 0.4 m3/m2-day 0.8 m3/m2-day

i (16LmH) (16LmH) (32 LmH)

S%ET#E & Flux 0.4 m3/m2-day 0.4 m3/m2-day 0.8 m3/m2-day

HIEREAE (%) 82 79 100

EAE R AE (%) 190 260 100

MR A/0E (%) 120 140 100

Bk © R EHE LA ¥ KB R BRI T 120 m3/day PR s Aok
WA RR 22015 8 RATLTH
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SIS LR SN
gy W5 Jman] o[xmml s T Sremls o
B M5
g SBR &
O—>| SR —»{ JLRTE —» CMBR — BR —> s
l l B4
S S
COD (mg/L) 4,130 55.2
SS (mg/L) 30 <05
&8, (mg/L) 10.9 0.09
A (mg/L) 6.6 0.5
4EFy (mg/L) 0.0664 0.0022
IEEEE (mg/L) 12.2 0.201

o/

% 6114 iMBRﬁ; R 2 B

UL A (RY) 2 ATA (B L)

Wi s XE f’*"'!ﬁ- éﬁ'—rCMBRﬁ-‘,p\4#ﬂﬁnb"L-&+’

- 39'1 T lﬁﬁ ’ V-Q#—MLSS«F—%“: ’ R’:
-'é ’ >|(n J\?%‘{ ;‘; L 4
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EE] F\ X ,l,i_ % Result
&1 )& Parameter |\r/gl“uent I?ffl\lllljiﬁt -
food factory BRA | ik o
pH 6.82 6.87
Influcnt Dischar. COD (mgl/L) 1269 20
: BOD (mg/L) 1199 0.45
SS (mg/L) 572 0.806
QOil & Grease 50.04 <0.05 ; 2

MBR tank

TR B R B IR S

ST B R 2 BRI AR G IR A
4P T o 5 AR IR R 1S 2. R’
B8 2w o

A AFEF 1 E T MBRE 2t 2 AT n
fz ¢ %B—fué‘%% - P IR AR 2 W R
11*'-‘%;\)%} K13 2T HFMBRER ® & (7
W TN I THEMBRE R 2 P
ﬁ&ﬁﬁ
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T B BRI IR
K3-CODHciE % 1 ]

COD# s #1t

R e
— > e &
i

77

B 1%3‘ R ILI 1558 %

MBRst_I‘ 233 2 1HSV30L

f’

|

MBR 3% 2 4

MBRHtCR & F P B 5 :3hr B AP BT RER L 8~12hr
B AP RHMH L FF50.6kg.COD/m3.d » MBRHR: % 12.5
kg.COD/m3.d
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R BNk A

MBRY, i 40 £ AR et #E 4 H imdp L AEACR ot HE L
11/%\'5!{;}‘1(%\37]?] HEXE ) A2 59#;]&'@ B2 4
FMBR P A R 5 o B ;}w*}%p\},ﬁn—%é}‘;‘o

5527:‘-\%%1112%"»%11‘_#;'&?}9#&;}& gt-ﬂz Loy, i%‘;l:’—‘ /:‘i ,ﬁf.‘,f’bﬁ%
WEI R - 400X ﬁﬁ%%;’&nnog—,gﬁ3;_3}%ﬁo
MERAE R o 100X

MBR2 fic2 # Bid v G 444 5 18 5 > &g
TR ER xS
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PE A s ] o i B e )7~
HES T3 S # 1F 2 MBRGJIZ 3 {440

81

B A ECR T A%

AN ML
JFK R
pH 6.4 7.46
Salt(mg/L) 820 230
TDS(mg/L) 1160 310
EC(uS/cm) 1648 459
COD(mg/kg) 2300 296
SS(mg/L) 0 0

82
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-~

i E ARk B
oK K

ik M MBRAJGE : 446 % 1 %
JEK MBRIE /&R
pH .22 8.38 .37
Salt(mg/L) 730 680 670
TDS(mg/L) 1030 960 940
EC(uS/cm) 1489 1387 1354
COD(mg/L) 67 70 37
SS(mg/L) 4875 51.25 0

83

TEE S oG S ! XY

ik L MBRAJSE— 48 6 % 2 %
JE /K MBRIE [#EJE&
pH 8.07 8.52 8.49
Salt(mg/L) 730 660 660
TDS(mg/L) 930 920 930
EC(uS/cm) 1484 1331 1337
COD(mg/L) 54 64 19
SS(mg/L) 33.75 56.25 0

84
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AT R o RFlami B 5= k- AR HRIT G
FMBR 4 Soph 4 P B iRhF o A B i T B R FHEN
WE2H 4T S 4k BE EEE A R

MBR% %l 2 R Flo g3 100X
¥R M Fip iR b

B om MBRig p ¥ #efic2 4 £

(MLSS) %4 > R fwiv

B RE IS o 100X

i ¥1Rk7H% Petrochemical factory

performance
Rawwater (QVBReftluent

p 26 674

ADngl) 8 41

SSogh) 1574 25
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ER NSO+ R
A E Nl > S I - A= 25 G S WA it
Hg@ kg koed > &4 2 k2
. T A S A
M5 g kw g E 1% o dodg k2 F koK
AZBOR RS SR m R Ak 2 T BT
(EDI) & 5v » Boih (B SLg 3 2 3200 3% %5 »
100% w Jx#t-k
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#BEBHKE R
B D BRI B EREE R ORI

A RJEE L 220~240CMD

whiEE ik g12mi/hr; Wk E
10m>/hr » £-K & 2m’/hr ; ® 4T~k & 80%
" T AE preflter

8 RO
BB s K—> pH DH%»[ }wﬁ;}jﬁ{ }RO» ©
(pH : prefilter ( P) — RO—

(2 :QTEF 740 1 s/cm)

o —> Esﬂﬁnia?ff% —@)—> Ix—> T > 55 E

(EEEE  66.2 1 s/cm) (EEE £ 10 ~20 ¢ s/cm)

89

WEBERE X6)(2)

i ROk iEL Rk - X250 TRk
(pPH2.0) ~ dg i (pH11.0)

IR A 1 75200~200 psi(15ke/cm?) » H1 ik
: 130 psi(.£)9.5kg/cm?)

TARJE R B
RERE S A 17/ m’
Flex MG LP ~FF - 9F L) 1 10~12

2/ m?
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%P §& i i (UF/MF) HF R G
(Z 7~ lgrs)
EE A 1.5~2.08 = 1/8H i+
i A % s
FEE PFAR R 1 ?

SDIi‘%ﬁk%

F o B 4&ER502um M 3E
# > SDI<3

G 5Kkt > SDI
<4

i 2T
SO F

Lk ok fi
2 BRI R AL

3FF L FRERT RS
45K E D RILRE TV
iT
5%%@%&%%%@%@
m

6.4 Rk H 2 A B P

L= &%

24 BoR ARk Budg
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3R B EH R

Eeld S g

4EF R FF o iy
#1725 ¥ FROWF
Eif:e

5 3,000 CMD .
s 2000cMp 5% EFAM 23008~
Rk gl S onn | Pk d A AT A
RO&u2 £ [1000CMD Ak o TIE S A
RO% 8 4 >op% O TAK
RO;:% -k & 67 % wx_ g v sk o W
koK R 5000 uS/cm ¥ %% 3~5&

A kR R <200 pS/cm .
N ORI el < S S-Sl NP I - 2 2
AR A 8003"‘ Ewe;ﬁ‘c/’;,{ﬂmiﬁ“f
EJEFH(EAFT) 200 g ~* 2 Tk S A
EEiTp 330 =
3"&**

I8 E R

Ty ok A A
TS A
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92




¥ T B R

F B HrF 22 (1X) 7 %172 (ED) # % & 2 (RO)
Bk OF R T 41(< 1,000 < 3,000 < 15,000
(uS/cm)
A-k¥F A (uS/em) |<5.0 <600 <600
% > 95% 80% =+ > 96Y%
@k RFH L kF g0 50~80% > 50~80%
o6 50~80%
% B2 A 20 F ~/m’ (@ A6 § A/m’ 0.5~1.5 § ~/m* ( §
| kL) T IR % AL
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Mok kiR kW T

Hifd
e 1 2 3 4 5 6 7 8 9 | 10| 11 | 12

LY L Lk
ay 2241 1688 2690 3088 3506 3131 2187 2870 2685 1660 1393 1751

(=mAx)
W RHaEms 179 17 208 271 227 186 210 186 a9 114 136 13
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B A E SR E 7K ER B3

RPIBIENZK CIUR RS 20 T BT ¢ |

EFEFEPTH -

MIEE#E < 268RBE < 1RWITE(20007/43)=10L/75

4 hr/iday X 60min/hr X 10L/min=2400L/day

TERERE :

MIEERE < 25RBE < 2&0ITE(3000F/3)=15L/7

dhr/iday X< 60min/hr > 15L/min=3600L/day

BZFHE -

RUEEHE < 2657RFE < 11/2EIIE(2500F/3)=12.5L/5

4hriday < 60min/h X 12.5L/min=3000L/day

fR2F -

2400L /day + 3600L/day + 3000L/day = 9000L/day

9000L/day < 20day/H = 180000L/H = 1800#/ =

1801/ A < 60%(EECUN =)= 1081E/H

108/ 8 x 12 8/5 = 12960/ fF——E#)a] & 1296 YK

108/ H X 127T/IE(ZKE )= 12967T/H = 13005T/H

130075/8 x 128/5 = 1560070/ ——F#19] &5156007T
108

54



BRGN o A KE vkl T RN AR £ RS

109

IR KT R E RO

1R RTHRK @ KR
Btk » ERPEHE
JE IR /K BN RS
RIK » FEAGEFR AT
_ 3.4CMDFRK -
u|||||||||||||||||||||u||||||:|;|I|r:|::||||':'|"""II'II| ™ g 2.5%%)‘%@[37]@%25)%?@%
.I.||I|II|I|I|I|,:,'.|I:III:I:IIIII:,:,'|:,'I|:|:|I:I|||:'|::::|:||,I,:|II|::.:.'|',|,|I|::H:. ™ _ B492.5(% > THETRE A
i GEREBESR: © HAEHE
' FH60%$2=£80% * |
FEfi7K1.4CMD ; 4EEK
ZE[EjE[%#£4.8CMD - £
7K #HT] 224,000 »
I E6. 3 A [E|UY
.UEA g R BEEERI
KK+ ARFRKEIEE
KB ZI8E -

|
| L"'I""||I|"'||g'l'l'l'l'TT'I"I"":'|'|'|'.'|'|'|I

110

55



WL
LLE S & S
348 W] R

HaR 2.
B £ 3

EEEEK 7 L
WEENZERE ...

BAR R

|

84
WAk
e R

-
S S ks
e it

F B 6.
A E -
b s s

¥ ¥ ' ¥ ¥
#HARH LES &) SR £2) WA TEH E =S £
® ARk ® sHmn ® SRR ||® MAFEL ® HaEi
® Tk RARH AFRH AT T AFRH
* B A ® sSRan ® ERERL ® PR LEES ¥.3 3
LES T *H KR W
+ ¥ ¥ + ¥
L 3
ARy i
LS &
iR
L BT
s
¥
- S *
L3 B WA IS A R
* ok ® &AAkR ® wmFA
ES £ AL i
LRLESS & AR * xaA
W ¥ RLES i
L2 £3 ¥
L2
PiAGERILISNG
® AR EE
® RibEE
® EREM
o Emat
EAE @RI
® gk RIS
® G ® LN
® shamitsy
L.t 20

LEEE D Y
2 A R AR

111

BRI > MA-LE wy-REEE > VP &L RARE £ BB

112

56



e R

?ﬁﬁﬁftﬁ%mcaﬁ%%ﬂ&@%ﬁ%
oz 13

SIO ElmiZhlas Emir e

Characteristics
BRTHEEER
B EETAE S IEBEETT
FiE « BERER : %ND‘OR )
% | (=] imer
ERE Scheduler
) 528 PLC
@i i
E%ﬁ%iﬁ@ﬁjﬁﬁ Analog/Digit
B oK <5 2 al 10 =
. EE GRS ‘
9#?%4:!5/&
WE5e K e
=
Bl EESEEA

114

57



Smart IO EZ
Extender

FE i E: B /
K. .. FF

(;""
7 );;._)) e

ZY I
é& R 1] HE 45 R
< 3 #F' ) |

‘1//{

T & A

frank@awg.com.tw

58



