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TDS 2000 ~ 2400 390 ~ 444 1,610 ~ 3,040 867 ~ 916 1380 ~ 1660
F- * 1.96 ~ 2.05 1.68 ~ 4.60 0.1 ~ 0.15 4.2 ~ 4.6
Cl- 280 ~ 480 96.9 ~ 239 950 ~ 1260 236 ~ 688 628 ~ 654
SO,% 520 ~ 880 75.23 ~ 106 44.72 ~ 447 69.25 ~200 70.5 ~ 207
AANEE 220 ~ 700 104 ~ 124 352 ~ 361 112 ~ 128 256 ~ 266
& E 3.7 ~ 6.9 3.8 ~ 6.3 2.8 ~ 9,7 3.2~ 7.7 2.6 ~ 3.2
AR 16 ~ 25 21.80 ~ 23.2 12.9 ~ 22.55 13.04 ~ 18.8 32.3 ~ 33
NO5-N 15 ~ 23 6.87 ~ 16.50 0.03 ~ 18.20 545~ 12.8 13.9 ~ 154
NHs-N 0.08 ~ 0.12 4,43 ~ 15.8 3.68 ~ 8.64 0.07 ~ 0.26 16.3 ~ 18.8
TP 3.4 ~ 15 8.40 ~ 8.93 4.24 ~ 6.56 0.22 ~ 1.18 19.9 ~ 54,7
Cd 0.01 ND ~ 0.0004 | ND ~ 0.0003 | ND ~ 0.0004 | ND ~ 0.0006
Cr 0.04 ND ~ 0.0017 0.0041 ~ 0.017 0.0048 ~ 0.009 0.0027 ~ 0.0028
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Ultrafiltration Reverse Ozonation uv CI2
0SMOosIs disinfection disinfection
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Filtration uv Carbon Ultrafiltration Air Ozonation CI2
disinfection adsorption stripping disinfection
Settled secondary
effluent without  (3)
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0SMosis treatment disinfection
(5) Used in high-
pressure boiler
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Pressure Drlven Membrane
Processes — Pressures

Membrane Typical Operating
Process Pressure Range (PSI)
Reverse Osmosis
seawater 800-1200
brackish water 100-600
Nanofiltration 50-225
Ultrafiltration 30-100

Microfiltration 2-45
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Cross—-Flow Filtration

B

Required for reverse osmosis
A. Sweeps away membrane foulants.

B. Minimizes concentration polarization (maintains
AP - Ar difference).

C. Generates a concentrate stream and a permeate
stream.
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Membrane Technologies

A EBRYE

ME 2 BHRKEER

bacteria, larger colloids,

UV/O3, chlorination, sand

MF  |separation of precipitates and  |filters, bioreactors,
coagulates coagulation-settling tanks

UF all the above, virus, high MW  |sand filter, bioreactors, activated
proteins, organics carbon
all the above, divalent ions, lime-soda softening, and ion

NF  (larger monovalent ions, color, |exchange
odor

RO all the above, monovalent ions |distillation, evaporation, ion

exchange
ED/EDR |dissolved ionic salt lon exchange
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WEEEER(SD)HERE
Clean
water
tank ; ;
Clean Flushing outlet
water F =]
pump
$H X‘ @ @ }%‘ Air-Relief
K ‘ T valve
ool IS S
0.45um
membrane
Feed |
pump

Note © %5 1-t/t>0.75 Hil T SEF 10 5, 5 434 - 41BEFA 174
1-ti/tf {J5 >0.75 » RN SDI HIE » SDI 2% F[R{E & 6.67 °
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2 {E1EPE ZE15E(Modified Fouling Index - MFI)
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£ LRy [TRS 1
7= A Targ! W gt MIY
¥ accurnulated filtrate volurme (L or )
i bme (5]
A rmembrane area [m2)
idr applied pressure (Fa)
i waker viscosity (Fas)
Rag clean membrane resistance (m 1)

f fouling potentdal index (m <.
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MFI Distribution and Variation of
Humic acid

s

. o MFI

y =207.4x+ 3.738
R? = 0.9807

002 . 0.0 0.06
Concentation (mg?lL)

JEAE G 25 R MF I T
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4.ﬁﬂ$ﬂ1‘§ﬁ?§§i(5aturatlon Curve Fouling Index - SCFI)

BETEZEE -

max

Kf
&

1 K; 1

méﬁﬁZ%ﬁ

+ (=)

Fj(%*?/)wi
4112 5K &R

FAY (min'l)

0.0025

0.0020 -

0.0015 -

0.0010 -

0.0005 -

0.0000

ATV ZIER - DI Vo K KB - B8

y=0.0020x+22534E ~
R?=1.0000

1/t (min~1)
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SeSe— e— —= i
- _ S= e
Saturation curve of Humic acid in
Saturation curve of Glucose High concentration
40 9
= 35 r -7 8
£ 30 | 2 7
= - 6
S 5 | S
E 20 S S
© +—
S 15 —&— 50ppm < 4
S —=— 100ppm g 3
o 10 —&— 150ppm S
<LEJ —»— 200ppm S 2
5 —X*— 250ppm < 1
O 1 1 1 O ,
0 500 1000 1500 2000
Running time (s) 0 RunninSé)Qime (s) 1000

) B T R BRI HE R JEAE M 25 R 2 BRI HR 4R
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5. LSI (Langelier Saturation Index)A1SDSI (Stiff and Davis
Scaling Index)

a. LSI = pH pCa—pAlk—C > 0 - RE&ZIREZH &

EEAT o (FMlK - 15K - BRKGTRE 7]1:5%1)

b. SDSI = pH pCa—pAlk—K > 0+ RE&ZFEEH &
EE&EE o (BKERENRR)

P pHAEE/KBpH
pCa : [CaZ"|HVENI=M (mole/L)
pAlk : AlkEYEE I A equivalent/L

C, KBELRE - BiF#45 /I (ionic strength) -
TDSERNEE -
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[HESE B E 8 B IEAR
MFI 0~2 sec/L? RO
0~10 sec/L? N F
MPFI 0~3x10~> sec/L? RO
0-1.5x10 sec/L? N F
SDI 0~2 RO
0~3 N F
<0 RO
<0 NF
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» RO scaling B1#&fixE££5(CaCO,) ~ fixE&iE(MgCO,) ~ fi
i2#5(CaS0,) - —& 1% (Si0,) - WHls#Z#EMgNH,PO,)

2500
kbR A iR r=08 T+ TDS=2000mglL
T» - 2000 | —&— TDS=3000 mg/L
— —e— TDS=5000 mg/L
AR 1500 | ’
) 3 x/ > :‘*2:( R ) oy
l k i E
&l 51000 |
Kk 2
Cr = Cf*1-r(1-R)/1-r
500
PF = exp (k*r) , k=0.6-0.9
Cw =pF *Cr
0
0 50 100 150 200 250

Ca (mg/l)
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WEEIEISEER

» RO fouling BREER /KPEE Z2DOM EHEREZE .
hum|c aC|d and high molecular weigh dextran &

Soluble organic | Concentration | SDI . V ax Ke
matters (mg/L) (L) (min)
glucose 50 15 192.3 124.3

nucleic acid 1.0 1.9 161.3 94.2
protein 1.0 20 103.1 78.9
humic acid 0.01 29 86.2 53.1
dextran (5-40 M) 0.01 3.2 59.9 27.2




» RO fouling BRZESZ 7K E

@ BHFBY

B/ 488

8T =i
E/’é‘ﬁﬁﬁ% °

AN-910 polymer
Dosage | COD D] MFI
(ng/L) | (mg/L) (sec/L?)

0 _ 1.7 1.0
4 4.5 2.4 2.8
6 5.9 3.6 4.9
8 7.8 4.4 12.1
10 8.9 4.5 18.2
30 114 | 5.2 | 1147
50 144 | 54 | 1445

SDI increased ratio [SDI(C)/SDI(0)]

N
ol
T

N

=
ol
T

[HEN

N5 ZpolymerBEE S5

—0— AN-910
. —e— AN-910 SH

0 2 4 6 8 10

polymer concentration(pg/L)



[ = > S e — >,,‘,,777-f e —_— — — — s o
e ————— = =
ft,/ i e Q — ;‘—s:‘ﬁ%?/}—{\; — = — o
— - -——;;” L = e

EIEfER =
S ERORIBURZIRE

1) BEEEEE
a. pH1E S AR FE B 41 46 (CA) BE K B -
b.ER = A A CHIZS AR B 5% (ARAMID L HE PA) I 70 % -
c.EmisiESm BB (E <35C ° 25°C - pH=4.7f - 18
HIKBRERERE/)) -
d.E MBI EEIE 2 BSOS IERIE -
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* = W(T '7‘;'\ —— = ===

e ;
- cealip — ﬁ;\* =

EIETEYR =

(2). ;81845 5 (scaling) K #& ¥a(fouling)

a.=pHE(> 8)7E A R ER 2 (PA) BB IZ E4ECaCO,
5BaS0O,E #4535 - (membrane scaling)

b REM{EIRRFEEEFLE - (membrane scaling)

c.xEBF(Fe* ~ Mn>*Z) A LMz E

(metal oxide scaling)
A= (204 ~ SIOLZ5) LR - (amorphous deposit

d.3FE 2

&

scaling)

e IRIEE R B RURALE - SAUREEMABRZEE

(colloidal fouling)

I EM MRS EMFES - (biological fouling)

- CaSO,

EE=Rut?/ N

A= LtE
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g e = »= 4"‘ e _ >(7‘,,777-f TR P— — — — e
w;— e - . {"— = :: e ——
ft,/ il i Q — ;‘—%%E/};:\; — - - —
o -—;;” <= == S

SHIRTERIN S
(1).F=SDI(=kcolloidal fouling) Z Bl 232 /7 =,

)7 B
> s BREKESER > AR TER

UF R
VIR > =
ME > BURSEREREIE - FAO e AR > AL

FrAatEY) o (RERER(ERIA] -
ZNENEERE > FEERAGES  SCRHERE
REEME RS > R DERRGE S AR INEEZEN -
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%ﬂhf&;

(2).Br 453 (scaling) Z BRI /5 =,

a. N : o] EPRCOZFHCO, (LEFFIENNSIO A RE - HEE
FXCAIREE)

b.NFLIEE - AOA <10mg/L - BBt F R EREAEILER - ik
T 2 FAE ol RER/KAEE/KKEARRE L - — A
FA 2 14 B8 (polyphosphates) 2 22 X /% (polyacrylates) °

KWL : TERBBF(EBETRERS  BFTRLS
M miEsIL RS S RES)

d.PFREESKE ;| R EERCERRTERES - IREIEA
FERSIO BB 2 B8 - A A EREIE /KR HEE
%Difﬁ‘%%ﬁﬁ‘ /f °
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WEERRE
(3).1Z= % &= ¥ (biological fouling)AETEIE T T,

= o= S e — = —_— — = A
= ‘—{— = — — — T= = -
> o \ — — = —

— A =R
JE(HHERE) |»  polyamide FRFEFRE
1 CuSO, > EREER [RINEKERE
NG (s 2 B 520) > ?ﬁ g||o;lyc':1mide HAER RS > (HA SR 7 > PR
HfE &
PR A =R

/il NaHSO;4 > Fil&E >500mg/L > 30 7y > MRS

fnt > Fil&E <15mg/L > ¥} polyamide HEERA4F
1 H,0 > A& <15mg/L - ¥ polyamide FREZ A4 > %7K
e A eER - FEIRHI{EH
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» HGEETHIAEE RS - TFan/KEKEIUEF] A
REBSERSESRMARH ZEZMEE - WA
AHELZ - IEBEARE -

SR E L KEERE AL - BAEKER
2 HINRIGE -

» SEREIK[BIUY: 3'Z1TIZK:. mREESEKE S

KEMZER - G ER 7 UETRE Y
BRI -

y BESEIREREERZAEEER - ReEER RS
EZRIERR -

\

}

HH
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