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Applied Research
Winner Variable Salinity Plant PUB, Singapore’s National Singapore
Water Agency
Value-added products through the institut National de /a Canada
bioconversion of wastewater and Recherche Scientifique,
wastewater siudge Cenfre Eau, Terre &
Environnement (INRS-ETE),
Universite du Quebec
Honour | jron-Based Adsorbents and Related Research Center for Eco- China
Awards Technologies for the Simufaneous Environmental Sciences,
Removal of As{lil) and As(V).: Application | Chinese Academy of
for Drinking Water Treatment and Water | Sciences
Environment Remediation
Patented Gaseous Electron Donor CDM USA
Injection Technology (GEDIT) for in Situ
Biodegradation of Perchlorate and Nirate
Design
Winner Western Corridor Recycled Water Project | WaterSecure Australia
Honour | Marina Barrage CDM and PUB, Singapore’s Singapore
Awards National Water Agency
Sustainable Drinking Water Production: Vitens / Royal Haskoning The
Recovery & Use of Water-Based Methane Netherlands
Operations/Management
Winner The Manila Water Experience — Reducing | Manila Water Co. Inc. The
Manila’s Water Losses Through a Mulfi- Phifippines
Pronged Approach
Honour | Creating Premium Seouf Tap Water— The Office of Waterworks, Republic of
Awards | From” Clean & Safe Water’ to “Tasty Seoui Metropolitan Korea
Water” Government
COWAMA (Coastal Water Management) | CLABSA (AGBAR) Spain
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Planning
Winner Gold Coast Water's Four R’s Project — Gold Coast Water Australia
From Vision to Reality
Honour Zhangjiagang Free Trade Zone Sembcorp | Zhangjfagang Free Trade China
Awards Water Co. Lid. - An Integrated, Energy Zone Sembcorp Water Co.
Saving, Zero Liquid Discharge And Ltd.
Sustainable VWastewater
Treatment/Reclamation Project
Taipei Water Department Leakage Taipei Water Department Chinese
Controf and Management by DMA Taiwan
Small Projects
Winner lce Pigging Technology to Clean Potable AGBAR United
Water Mains Kingdom
Honour The Development and Application of Nagaoka International Japan
Awards Innovative High Speed Biological Corporation
Groundwater Treatment Technology
Downtown Scottsdale Booster Station 179 | GHD Inc. USA
Superior Achievement Award
Winner | Western Corridor Recycled Water Project | WaterSecure | Australia
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P EFER GBS o FTA S R AR SN EER 4mot
008 » ZERI R ST © RGBT » S8R5 %4
f# * Sodium Hypochlorite * 471z : NaOCL »
BB HITEEIER G NI ZHE -

THH anE
i (As) 1 ppm AT
8 (Cd) 1 ppm LR
#% (Pb) 1 ppm AN
K (Hg) 0.2 ppm DA
#% (Cr) 2ppm AN

AREF/K AR R A SR &l
PR L EARE R R i - 3R
SALHIER - DR K G e AOKEE
A > PRIEFUK Z A2 s - FIaEARZH
A& ORE) M \iHaZ ek
ATFARFRIBI MR R 2 KFKE5) - Edn
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Pl o MEAT B SE H F e R N R S8R
RGBT &7 AR (LS L
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o

Radp 3 WP T B 18 P A

s
2 [iL 5@

TEKZ SAGEP AHEEIRR AR &
A 82-85Tmg/L REMAILEE" ) FltAHRE
BESN R BRE 2 B EAERRNUE » IRORE
KR ERH AR A B E - BNF
KRR ~ Rl ot 74 - BLEEHE M
FORBREAVNE - HHEAOKERR A 282
%8 - DUSGE H AROKEIEA 7 (i A e
RE - KHRIE - B B TR 96
12 H 26 HASEF/KFHEER A BEIRig 5IA
GiYrEH AR > H ERER SOmgke » H
fifT B A B AR - JREI98 A 12 A
26 HIE=ETT « 7R LRI IR E AR E AT A EX
K2 /KEREAE R R B & 2 S8 48 0.01
mg/L™ 5 994 1 A 2 HIERET (JFREH
AoKEREARES > RES /KR g EEKH
JREE TR AR SEREAE AR
IR 2 5K H K T FE AR B - #EHA
MRS R 0.01me/L DAUT) o ARSTyet ¥
7K FH B2 & i Sl an AR R B k2 7K A 5] IR T
LEH 7 REEANRAETIRE B EHE -

RIREKEEE R E R 2T
K FEER A H R4 R IR & & N5
% 10 ppm S A ABIER S A7 10 mg/L

(LA REA > HMEER 10%NaOCL
100mg/L &) > BRHKHE LS R KPR E
10° mg/L  {E/F/KFHEER ARESN T - FHI
KAEZEESHIFKEHEH 10%NaOCL



FOK R EHH B A D S I D SR R 5
P EiE 8 100me/L ¥ - KEIRIRFHE
PIEECRE TR E 2 455 » TE R AR+
ANV RBEE S 2 )TH - SOKAFETNO T
A
e NaOCL A&y Rz FIRE
100mg/kg > EHIEFRATE 100mg/L
100mg/kg x100mg/L=10" mg/L
It NaOCL A &Y R B B FIRE
100mg/kg » N EFREE 100mg/L B ] iE
2010 4 1 A 2 HERFZAK/KEREAE R BE R
R 00Img/L Z oK o MR IR 35 B
NSF(National Sanitation Foundation) NSF/ANSI
Standard 60 ¥R AR H R AV ERRE 2 &
ZHRE » PR EM i R E AR 10 me/L
(DLEREET) » IR E/K % H oK
R E ~ BRCE A BB EUKFUR B
APRE 0.01 mg/L 2 50% @ B 5 g/l (It
BUE Single Product Allowable Concentration

SPAC) % » K NYIHEEUER

[] x 10megCL/L = 5 pgl

FHER

(] x (10%)100mg/l. = 5 pg/l
] = 50 mgkg

A IR Or 2B IR T A JH K FHEE R 10%
NaOCL FrenlRig 2 A 4iY& s FIREST
K5 SOPPM - [hEL NSF R F 7K &8 NaOCL
757 B2 Dixichor A%l 10%NaOCL /AR EE &
= _FRR{E 48PPM > [ FHIE 105 mg/L AHE" -

XA BHPANBLKD
AERREE ~ i A R K AL EE AR (R

PHRREE L AR ~ PR A SRS S LA
R o FEEZ SRANI G & s a R S e AT

BokEnT 2045 40 &

BUIREPsas g - FHIBRA R B A ER S
RAUEE LI RELAIBRRE ST AKS
o BREMA IR E T E O H IR A B
o5 (B 2006 5> 49 86% 7 P& SR e FRR
HABGHERE » 2 T4 13% AR EE -
HREDA N EIESE » B s st -
SRR A RS T ) > =M E R & AR B
O 1~ 2~ 3 FTR”
K AL S FEATT

2CL — CL. + 2¢

2Na (+2Hg)+ 2e— 2Na (in Hg)

2Na (inHg) +2H.0 — H. + 2NaOH
MR A B A R EA T

2CL — CL: + 2e¢

2HO0+ 2¢ — 20H+ H

Na' +OH —NaOH

REAMEINEH CL J2 NaOH E#d » {REE R
JE AT -

CL.+2NaOH—NaOCL +NaCL + H-O

R Wz B E 4R AR = pH S 40°C B
TEARRGRFHE T SRR TR E M,
5N LR S B3 NaCLOs
3 NaOCL —NaCLO:+2NaCL

= LR AW 89 A B AL SRR AT
7 MBEE LT RER NaCLOs 2 EffkAE
TN ERRAF R R (& pH s ©

FAE 1997 FBHE FEHEREE A KA
BRI AR 2 g TR E R
( The Chlorine Institute, Inc.) fEFIAE » 45
SRS BB 2 M & R A B S IROR B 2
B R o TR E RS
2 F KGR R R S B K %
e 1998 F L E S R EBERRE - K
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BRI AR MR > T ERIRE
bl 2k R & B kIR AOR - 8RR
FHAEARIE o BB DR B A i A
B B E K ALY TE Pt i AL A
ARN  LARRL LB R e B /K 70-80%)4
PRI R A LR A" o BLaE AR i
B KR B B RIS AL aliEs
RGBT < ars (FERRE AR ) =]
e bl 1 E B EOR SRS A b
PAARELE NaOCL » DAFFFRR AR SRA IR 2
VRIREE o ISR ATRE TR E T A&
RS b (BN ) - BIE SR EANEINE
R SEALSR IR H depleted brine &2
T2 BEERBME  GEERSHVARKE

(A B—RoRE/KZR) - BBk 4 B &
R CGLERERELA - 528~ B4 - Rk~
RIDAEEEECED o iR E 2 75
HE— 2 B A L S E DL B EUR PR B =
B REFINE - GEHE T EEEHTRH
F5CEREMMORRE S E 2 KA
LGB H ARKEEEH - AMNEIMLAE
Fl#FEMMRRARE S & 2 NERINKZ
I@[‘)] o

r ~ L@ (Bromate) ¥ itgk 2
$[10, 1]

RBREDEE /K 2ARERRE - 25 CIRA
FRIEE Ry T5gram/L > HA ELfsESE M B A bR
Bk wE R LARYIERE R RREET -
bR T EERAILIRS L - R BB AE RS A 45 AE
BUKTY 84%H TR I ARRIGHRET » JARREE fy
W EERYE > AR ] [EE  E

BokEnT 2045 40 &

v~ HE -~ EIET - Mack ¥ [0IREAREEE
PR - SFHERA—/ N R SR
& » SRENERER T - -~ i~ T8
P TP AE S sz BRI T 2 B N R e - 2
BB R Ry AT [ - A A L AR AR
B P F 8 LDSO (L Bromate &) 4331 By 289
—471 mg/kg 2 177mg/kg body weight » FEEL 5
M5 - R g A 404 (WHO) HYEY
PEIEIERFSERT (TARC) 47& & 9T » ¥R
FREE(F &G - sl NS H B E S IBER
ARG N0 - TR ESsS iRRU R BB
HEEREYIREUENE - NI#ERIE Sy Group
2B (CH NBHRTREEUE ) - Y88 (in vivo)
JFeBgsh (in vitro) sER&SSR - BURREREH
AN—Z ZE8 M HE AR 70 FFENH S 2 1 g/l
JRATREE > BROK A d R RS R 107 0 i
5 8y MR R A 7 B TR R B AR TR
HF55{H (guideline value) E A 10 g/L °

I ~ERERYFXFRH)P >R

T 12, 13]

IR 7K i B &89 /K i B B IR SR B B
7K e FE R o o W {1 T SUR EEEA AR - S5
1998 4 12 A 16 H A i 1Y 5 — P8 B
Disinfectants and Disinfection Byproducts Rule
BRI K S L K B B 2 i R K
HAK A8 18 AL B2 KRG H
it NEXH 27K E 2002 41 A 1 HEEWVER &
% — P& E& Disinfectants and Disinfection
Byproducts Rule Z#:7E » #HEI7KEZH#E 7K
HEEZE M TNKBMEKANCOE N TEA
PAUN B R A it N K Z K S HAE B
Z7KE 2004 41 B 1 HEMARFEHE P
Disinfectants and Disinfection Byproducts Rule

ZRUE > Frp AR B R K IREET R 0.01
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me/L - H B AR A H BRI DUE
I EEEFRFGHREBLE o (EHXEBENE
HONEE IR EAEK R 2R - (HAE
Fil NSF #7:F » 54 ANSINSF Standard 60 ¢
AWWA Standard for Hypochlorites ( B300-04 )
HEARRE & B E 2 RERRR > HivE
HETTIRIAE H] - &8 NSF 88aE% Al Z /57K £k
HEAXEENRERE (—) [RAKESE
REFEIIE () —RFRARE S ERE
BESAR AR g ™

SN R F X F B RATREE

Ry R TEIR (R B W B 5T HY R & B S SE T

A REARREE R 4017 B IR SOppm Z FE » /K
ANFEIER 2009 G R P FEETOREEEHE
P R RARS X R BRI < BRAE - KA EIRE
FESIRRTARAR AR 1 FoR « /KA E]EE FBLE)
ZHWNENRERFZEXAMRWNRKZET
2009.12.26  H Hil 58 B R B IR 225
ACERIE ~ #ERT - iEEERIE I - (R EEN
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drinking water, Journal of Environmental
Technology, Vol. 26, pp. 121-125 (2005).
5 ATEEER IRB AN K 3K E A > e AOKE IR
» http://ivyl.epa.gov.tw/drinkwater/law/law04.htm(_F-
4eteE H I 20094212528 H).
6.DX Group Chemical News, Bromates in Sodium Chlorite,

http://www.dxgroup.com/dxgroup_chemical news.html (
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3rd ed., Geneva, 2004

Solution

11.Health Canada, Bromate, http://www.hc-sc.gc.ca/
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TERREEEE B MF B B RRE /K3
TR EREAE IR EANDEFKETR
e o T{ERTE A R R ARSI o R
N ZE RAE T » SRR 1 e (& 5)
i MF BEHY £ 22y R/ K R R U S L
(Polytetrafluoroethylene * PTFE) Ei 22X 7N {%
(Polypropylene * PP) » EFGIfE HY5HHE 2 /Y
TTIRREFR A SRS (WIE 6) » M HFLRST
2 05~0.6 um - g LURES T KPaER
Ll 2 57 GRS B IR AS -
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TFETEMHIERE Y 2 NTU + LS By
0.5~0.6 pm > BEEMIEAHRYERFRSR -
TR 45 SRR R 25 BUK R 4 ST R R 1%
ZIEAR TOC MK (FREdsE) - B
JE7KHY TOC JREAS ERFEEHIZKARK
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322 FioRERT LR F RIS

KB &1 F 7K HC DT
¢ | B
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pH 6.0~8.5 7.1 7.6 6.8 7.1
S
(NTU) 2 344 0.17 1,103 | 033
TOC

4 2.5 24 49 0.8
(mg/L)

%3 FiriRRERE EE RS RS

K HC DT
ERI% EIRI%
B (min) 5 60
AHPPIEE (m'/m*-h) 0.87 0.8
TREFHIEKR (%) 84 74
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182 ~ 271mg/L. [ 2 75 /K 48 i & 138 ~
146mg/L ; Hr i B S S MR 5 K 2 B
(TON) J IH(FPA) Br<1 > WA EA DY)
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Remove Grit

FZBNHHE 27
Remove SS and form
fine flocs
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BIEETURCH TEERER LR AR IRHE>
FLOCCULATION- PELLET SOFTENING RAPID FILTER
SEDIMENTATION BASIN REACTOR SR BT ST

TR AR ILTT R AR EE

Form big flocs and lower turbidity

FHECNFREE

Reduce hardness

Remove fine particles
and flocs
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REEEE EVDENEROREIR A
OZONE CONTACTOR BIOLOGICAL ACTIVATED ~ CLEAR WATER
CARBON FILTER RESERVOIR

SULREEWY) - HE
Oxidize residual organics
and disinfect

WBDIRFEMY) - cECRR
Reduce residual organics and

RFTEEK
Store clear water

improve taste

W1 g LiE ok
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EFREE LR
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1 Bl RHRG R R S

BT SETSE R ESR(H 1)
BoAREET/KE © 363,000CMD
Ao g}tg = . 2 = .
B A TS FEEET K E ¢ 310,500CMD EE/KE 166,000 CMD

43t 37(m)Lx6.35(m)Wx3.0m(WD)
TR ¢ 13.8 m/m’hr

RIEFEES © 7.4 m'/m’hr

RAARE B EE) Ut

BAEET/KE ¢ 294,950CMD
SEHEET/KE ¢ 251,170CMD

43t > 37.0(m)Lx28.1(m)Wx4.5m(WD)
e REEER © 60.4 mY/m’ day

SEE/KE © 146,000 CMD
FAEBATT ¢ 35.1 m'/m’.day

RA DR S UM

BoRERET/KE © 79,830CMD
SEHgRET7KE © 59,570CMD
SEHERE AL ¢ 85.1 m'/m’.day

7K E + 60,000 CMD
FAEBATT ¢ 85.7 m'/m’.day

BoARERET/KE © 372,770CMD
st K& ¢ 306,700CMD

KR © 215,000 CMD

RAGE SR L 63 > 4.8(m)Lx4.8(m)Wx 6.58m(WD) e b
EPRAERR R ¢ 2,130 miday PHIEFHRE £ 868 m/b
S BT 92 m/h
BREETKE + 368,900CMD
FHRETKE ¢ 302,530CMD o

R Bt 125+ 16.0(m)L x 8.8(m)Wx4.5m(WD) AR ¢ 215,000 CMD
B K ¢ 218 mid T 49127 mid
S HE 179 mAd
B AREEET/KE ¢ 368,900CMD

B A B FHRGETKE  302,530CMD 57K 1 205,000CMD

44 > 11.75(m)L x 9.0m)W x 5.9m(WD)
S K EBFEISFE] ¢ 11.9 min

SEY ISR ¢ 17.5 min

RAAYEMERIER

BoRERET7/KE 1 367,200 CMD
SRR ET/KE ¢ 300,810 CMD
1857 > 140m’ - SEMERREE 1.7m

SRR ¢ 4.97 m/hr 0 Y39 EBCT ¢ 20.5 min

7K E + 205,000 CMD
PR ¢ 3.39 m/hr
S EBCT : 30.0 min

TR

BREET7KE ¢ 437,000 CMD
Pt /KE ¢ 388,000 CMD

6 3t » 10.0(m)L x 12.5(m)Wx 6.0m(WD)
SR 16,7 m/hr

SIS REEERE ¢ 21.6 min

SFH47K 8 330,000 CMD
SEHE ¢ 14.3 m/hr
SEH RS ¢ 252 min

TIEB BBt

BREEET/KE ¢ 462,112CMD
PHEEETKE ¢ 411,600CMD

43t > 45.5(m)Lx24.8(m)Wx 4.45m(WD)
SR EEER ¢ 91.4CMD/m’

SEHKE 330,000 CMD
HFEIRE AR ¢ 73.9 CMD/m’

TEEPUE

SRR K E © 406,190CMD
14341 > 14.4m(L) x10.0m(W)
g R ¢ 201.5m/d

7K E + 330,000 CMD
SPHEER 491652 m/d
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ZFEEARRIENRRTR R

ARG R R RAR Ry S 805K -
KKERR T EAAKKERELEST € 2 /KETH
HAb » BEAIEE 2K o3 (FPA) ~ TUHRI LS
BEHAAS) ~ A=Wy al F A 1B (AOC) F i EX
M~ OHFEEIEY AR EEHEE 5 55
TEBE ~ SREEE - 88 = pq e S M5 TH
HETE 7B A4 - TR m Bz Al
W B AR KEIELE BIRETE » BXHZKKE
FRE ARG H/KOKE B IR R 2 -
AN F L

H 2007 £F 12 H & @ EiKiZS
4K SP KB B 200431CMD » T35
K EE KB B 292,461CMD » i EE K
=R 3 AR e
COREFEHEAZS
1BE

SR 7K (1 B 2 ST 48 ) B Ry 30~7,400
NTU » U ACEE B 3.1~14 NTU > B
TKEE Fy 0.15~0.65 NTU » SRR H /K B FE By
0.10~0.30 NTU » J&7K & Ky 0.10~0.20 NTU >
SHEITTH/KEEAE 4 B o BKEREERR
BEERIERT 0.25~0.45 NTU 5 AR5 5

(—)7kE VEF 2 R S iz EE MY 2 AR -
202 G RRTEER gLk kKR R
KEEE | gk | SRR RARRE
HIZKKESEDR | A KEZ R
pH 6.0~8.5 6.5~8.5 6.0~8.5
T 5 #gh AL 38Ash BT 1580185 B AT
B 3 TON 2 TON 3 TON
i3 2NTU 0.3 NTU 2NTU
HHBERERE 0.2~1.0 mg/L 0.5~1.0 mg/L 0.2~1.5 mg/L
KENEE 300 mg/L 150 mg/L 400 mg/L
2 0.3 mg/L 0.25 mg/L 0.3 mg/L
il 0.05 mg/L 0.04mg/L 0.05 mg/L
HETE I 100 CFU/mL 1.0 CFU/mL 100 CFU/mL
RIGHREEE 6.0 CFU/100mL 0.0 CFU/100mL 6.0 CFU/100mL
Q= BT 0.08 mg/L 0.04 mg/L 0.1 mg/L
VRIGEE 0.01 mg/L 0.008 mg/L
WG R oy Afr 2
AR SN 0.03 mg/L
AW eI F AR |- 0.1 mg/L

F o HERHUKOKE TR H 2R AR E LR
s HpR i IOKEHE B 25RE B ACKKEAEAEAT ]
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VE /K 4ERE S By 138~146me/L @ Y& 5 Firs »
H 7K SRR AR AR E 2 E AT 181~272
mg/L » WAL BT 2 SR S LR Sy
38.2% -
3 iﬁﬂﬁ

FONIER 2 AR - KIS EE
%ﬁ%ﬁ% Hf 2 SR BB LY 0.4~13 1o/l £ A
V) iE MR IR 25 bR 1% 0 B KR IR B ST Ky
2.7 g/l ARRERH KK ETAE 8ug/l LA
T WIE 6 -

4.3 ﬁ&mﬂ?%

HHERIEY R BEY) 8 & R AR
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