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Schematic representation of the water cycle

Stormwater
Consumers
@ EETastew;% <\ Drinking Water
Wastewater , T
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Advanced Bar‘lk filtratimn
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Groundwater
% ¥ R &R: Jornades Tecniques(2005)
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IParameter conventional MBR
|BDD (mgll) 5-50 <3
INH4-N (mg/l) 1-10 <0,1
TN (mg/l) 10-18 <5
TP (mg/l) 1-3 <0,1
TSS (mg/l) 10 - 50 <1
iSDI > 6 <3
Turbidity (NTU) >3 <0,
lcoliforms (cfu/100 ml) >1.000.000 < 50
ffecal coliforms (cfu/100ml) > 200.000 <10
IHelminth eggs (/1000 ml) > 20 absent

%k & J&: Membrane Bioreactors Key Technology for Water Reuse(2010)
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mormal efflueni quality nwore siringent effluent quality
(N=10 mg/L P=1mgD (N =2.2 mg/L, P = 0.15 mg/1 disinfection)
o hembranes
1005 O Bectrical
| hEechanical
& il

Traditional bR, Tradiional B R

%4 R :STOWA(2006)
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MBR # 35

4 Membrane Bioreactor (MBR) Systems Market Growing at
CAGR of 14.6% to Reach $2,052 Million by 2017 by
MarketsandMarkets

€ The primary growth driver for the MBR across the global is
however the need to comply with the environmental laws
(GlA,2011)

€ Asia-Pacific represents the fast growing regional market
displaying a CAGR about 20.2 % (GlA,2011)

¢ The MENA MBR market is expected to increase at a
Compound Annual Growth Rate (CAGR) of 17.77 % to reach
$ 280.30 million by 2015 (Frost & Sullivan, 2012 )

KNH Innovation for a Kleaner, Nicer, and Healthier world
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Annual growth

Region (% / year)
N. America 19 %
Middle East 20 %
Europe 10 %
Asia Pacific 10 %
China 20 %
Japan 10 %
Total 20 %

KNH Innovation for a Kleaner, Nicer, and Healthier world



International Diffusion of MBR Technology
Approximated by Sales Trends
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http://kooperationen.zew.de/fileadmin/user_upload/Redaktion/Lead_
Markets/Werkstattberichte/WB_11_MBR_Sartorius_et_al.pdf
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MBR& & KRR AKKBERGMEE

Experts suggest that membrane bioreactors (MBR) will be a key to global water sustainability.

# B : database of the Water Environment Research Foundation, June 2004.

2

4 “Ss [T

»

Water environments
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2K & AMBREX

Jumeirah Golf Estates Dubai 2010 220,000 m3d
Palm Jebel Ali Dubai 2010 220,000 m3d
Brightwater USA 2010 144,000 m3/d
Jebel Ali Free Zone Dubai 2007 140,000 m3/d
International City Dubai 2007 110,000 m3/d
Johns Creek USA 2007 93,500 m3/d
Beixiaohe China 2007 80,000 m3/d
Al-Ansab Oman 2006 78,000 m3/d
Peoria USA 2007 75,700 m3/d
Lusail Qatar 2007 60,200 m3/d
Qinghe China 2007 60,000 m3/d
Syndial Italy 2007 47,300 m3/d

% ¥ & i&: Research and Technology Development Division(2009)

Innovation for a Kleaner, Nicer, and Healthier world
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Cost Ranges for Different Sources
of Water Supply in China

South-North Water Diversion h
Water desalination _ O
Normal tap water _ I
Reused water _ —
0 2 4 6 8 10
RMB/m?

http://kooperationen.zew.de/fileadmin/user_upload/Redaktion/Lead
_Markets/Werkstattberichte/WB_11_MBR_Sartorius_et_al.pdf
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Energy Saving Water Reclamation with Membrane Technology

Sea water
desalination plant

x
i =
I

Aerobic ank

_ RO

Treated water \ onventional wastewater
\ Scope of project treatment plant /

Hollow Fiber Ty

Demonstration Project in Saudi Arabia; FY2012-FY2014 '}f;zé’x/ r‘:‘i:l“"”e'j”'g“'jp/ english
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120 .
-4 MBR, MBR/RO

" = Tertiary MFIUF
80  —&— MF/UF followed by RO
so . —®— Conventional treatment followed RO

Cummulative Capacity, mgd

> e el o R e ek

F ¥R/ : Filtration & Separation, Jan-Feb. 2008

KNH
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Various Possibilities of MBR Effluent Reuse

Improvement of urban

water environment Pl e A T . e
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H¥ R KR: Int. J. Chem. Technol., 1 (2009)
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Industry & Power 65.5 %
Municipal 11 %
Agriculture 23 %
Other 0.5 %

Fik R R : Filtration & Separation, Jan-Feb. 2008

Innovation for a Kleaner, Nicer, and Healthier world
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B Aquarec project xR 233300k HFHAHE > Hb A
200k ey K E) A 3t &

B 2RAFLENFERETEBE:
()3t £ (£ B8004 » K=K EHKA #6503 /d)
(b)# T £ M
(c)exH
(d)F RERETESE
(e)i@rd P E X EH e IEMMBE
(F) R # 3 A & B K (18004)

Innovation for a Kleaner, Nicer, and Healthier world
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% ¥ & &: Desalination, 178 (2005)
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XKERAHEERF

B XBEZRERAERS » BAKAGKRELARESEA AR
BATE RGN BRAKERAHREEE

1. &R 3bE KA B4

2. XEI AR T & B KE M

3. AAFXMB YRR EZK
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5. REBARERBRARERFTESH

6. BRARXEHMUBRAE > A TRAKRAGHE
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RHEEREKDRAFENEIRALE

¢ Hre A EREER(quideline)dy F K > BA
BEERYE L

O RBE—rA IR Xt EAERIKGRAR > F
BT SRR AT RAKE A 8 B A B #9403 T A

CPHTREIBEETHARLASHEE Y » 4o f €8k
Bt hEERER

CELRAGHELSNLEEH

Oﬁgﬁﬁ%ﬁ%ﬂﬂ%%ﬁ~@ﬁ&ﬁ?@ﬂi
K4y

F ¥ R #&: Technical workshop : The integration of reclaimed water in
water resource mangement, Girona, Oct. 2005.
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B RBFSAAREBRKAKGDRREZAA > ARAABRS ROEA:
(1) & *¥
(2)= %
() ~ kM AREA R » €454 KR (aguifer)
(4) L3 & 48 -8 A
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Type of Reuse Humber of States
Unrestricted Urban 28
Irmigation 28
Toilet Flushing 10
Fire Protection 9
Construction g9
Landscape Impoundment 11
atreet Cleaning B
Restricted Urban o34
Agricultural (Food Grops) 21
Agricultural (Non-food Crops) 40
Unrestricted Recreational 7
Restricted Recreational 9
Environmental (Wetlands) 3
Industrial 9
Groundwater Recharge (Nonpotable Aguifer) 5
Indirect Potable Reuse 5

KNH Innovation for a Kleaner, Nicer, and Healthier world
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Arizona California Florida Haw aii Mevada Texas Washington
Secondary | Oxidged | Sceondary . Oxidized
reatment lated treatment, Oxidized, Secondary lated
Treatment reaiment, | Coaguaen. | giration and | fitered, and | treatment and NS O coaguiated.
fiftration, and fiiered, and . . o . filtered, and
disinfecti disinfected high-level disinfected dizinfection disinfected
i=infection isinfecte disinfection izinfec
20 mgA
BOD, NS NS CBOD: NS 30 mg 5 mg 30 mgl
TSS NS NS 5.0 mg NS NS NS 30 g
2 NTU (Avg) | 2 NTU (Avg) 2 NTU {Avg)
Turbidity NS 2 NTU (Max) NS 3 NTU
5 NTU (Max) | 5 NTU (Max) 5NTU (Max)
Fecal Total Fecal Fecal Fecal Fecal Total
Mone 5% of - -
detectable E-Ei-:EEI}mI samples below L.Tli[lil]]ml E?,.:,ED}FHI E[Z:.:-';Eﬂ]ml L.Tf;ED]mI
Coliform {avg) g detection g g g g
2
23100 mi 23/ D.D m 25100 mil "EHD.D i 23100 mi 75100 mi 23100 mi
(Max) (Max in 30 (Max) (Max in 30 (Max) (Max) (Max)
dayz) days)
NS - Not specified by state regulations
Innovation for a Kleaner, Nicer, and Healthier world 25




LRABARAREAMAAKAN K L ERT E(1980~19854)

B A4 KKEEZERRETIEBE(The California Health
and Safety code of Regulations)

n g:&f&ﬁMF UF - NFARO&E#% > A KHBFETHR
- BB <0.2NTU » £24/) s A AR B E &R R KR
#>5% (4247 6F [ 16 4 35 £.0.5NTU)

- R EBRERART KK > LA:@:BHCDPH
(California Department of Public Health) &9 4% &

- 238 :BCDPH& 4% & » CDPHR, & & 4 Pilotst 7% LA 58 4%
%8 7K H #& & ) The California Health and Safety
code of Regulationsé&y#i, &

- BAEKGHEE > RS RFERLRKT G DAR
% 7% - (poliovirus) %MS2 54483 2|5-log % 7&F K E %
(inactivation/removal)

KNH Innovation for a Kleaner, Nicer, and Healthier world 26



Title 22 MBRAR B 35 4% =T

B MBR# #.:% & The California Health and Safety Code of
Regulations#; ]

B MBR#% #usE /1 6 4 & TF 5l454F:
- BE<0.2NTU > 24,659 R A 5% BRI B R E
- fEAT B F] % 445 700.5 NTU
- kR GHRFHRE(EIZRERER)
- B
- % &b 7832 B)1-log s 35 @ (Pso)

KNH Innovation for a Kleaner, Nicer, and Healthier world
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£ B Arizona KB 4 B

€ 3t 2 &Z KZMBRE > 20084 7%
T

O BAAKEVELE N R REALALS
KEZEHAKXEHR

€ R ¥# KX &10 mgd(37,850 CMD)
7T #% 7. 213 mgd(49,205CMD)

4R & http://www.waterworld.com
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£ B Broad Run K & 4 B

Y eRMERIIEER
- SEMUKRRAR RERKAK

Innovation for a Kleaner, Nicer, and Healthier world

O 7 B R ¥ 45 ¥ 45,000 ~ 95,000

m3/day - T #% % £136,000 m3/day

The award-winning Broad Run
Water Reclamation Facility is the
first large-scale application of

membrane bioreactor-granular
activated carbon-ultraviolet
(MBR-GAC-UV) disinfection
technology in the world.

% ¥ R &: CH2M HILL(2010)
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O®NEWater R B KEAZ HEE
K

®@iBAEMAEE - MF - RO~ H
3

O REBEZAKAKBEAKRES B
WIEFZRRRIE R AR K

# 3 & & :H. Moeslang, Membrane Bioreactors Key Technology for Water Reuse(2010)
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¥t ek Jurong MBRA & 4 B

¢ b—Hpedk &k AMBREKH 2 »
Jurong Water Reclamation Plant

e
.,l.

é’u-#ﬂﬂ*
¢ FIHPN2011F T F s EE
~_ & R3¥K¥:68,000 ton/day
¢ MB/FEFRM:I580K £

4 & #&: http://www.desalination.biz
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Shared Urban Greywater Recycling Systems

(a) Scenario 1 (b) Scenario 2a, 2b

[ wre |
) _ £J
Domestic Office Domestic = g_ Office
S o
WC Shower Basin WC/Unnal wWcC Shower Other Other Basin WC/Urinal

GW treated =
2a - MBR =
2b - VFCW

- - GW treated :
Y - 2a - MBR -
H 2b - VFCW !
- |}

(c) Scenario 3a, 3b
WTP
_ £9
Domestic = o Office
(=
)
WC ‘ ‘ Shower |-y Other || Basin || WC/Urinal
& Basin
A T A
:. GW treated Y ST N .------lllf
3a - MBR
3b - VFCW
Sustainability 2013, 5. 2887-2912: doi:10.3390/su5072887

www.mdpi.com/journal/sustainability
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Flow Rates and Related Cost Savings

Various flows Scenario

(units Jﬂjﬁdﬂy unless stated otherwise) 1 (Domestic, Office) 2a 2b 3a 3b
Potable mains water demand * 79.8 (63.9, 15.9) 644 644 574 574
Domestic GW demand 0.0 124 124 124 124
Office GW demand 0.0 10.7 107 107 107
Domestic GW generation 0.0 249 249 289 289
Office GW generation 0.0 2.9 2.9 0.0 0.0

Total GW recycled and used 0.0 154 154 231 231
Wastewater generation * 78.2 (62.6, 15.6) 62.6 626 562  56.2
WTP and WTTP charges (£KAr) be 74.9 (63.6, 11.3) 61.2 612 533 533
Total savings (£KAr) 0.0 136 136 215 215

* Based on data from Table 1, 2 and 3; ° assuming a price of £1.62 per m’ for potable water supply and
£1.13 per m’ for sewerage charges (based on OFWAT (Office of Water Services, United Kingdom), 20112012
tariffs [48]); “assuming offices are in operation 261 days/yr and domestic flats are in operation 365 days/yr.

Sustainability 2013, 5. 2887-2912: do1:10.3390/5su5072887

www.mdpiconmyjournal/sustainability

KNH
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Process Flow of Industrial Wastewater Recycling in
Australia

Barley

Wastewater

Fresh —p @ — - buffer _
water Pre —> tank |

screening

Steeping
Anti-scalant
CIP tank | | R M Biology i
‘ 1 i MBR :
R pe— |
Process Discharge Chioramine
Excess
sludge
Constituent Influent MBR RO
(mg/L) Wastewater S Permeate
50%ile | 90%ile | 50%ile | 90%ile
BOD 1625 2120 <5 <5 NA
COD 2700 3840 140 162 <10
TSS 145 447 <1 1.4 NA
TDS 2235 2928 1610 1795 256
TN 425 553 4 6.6 <1
TP 12.5 23 0.2 04 <01

http://www.watereuse.org/sites/default/files/u3/Water%20Reuse%
20in%?20Australia%20Halpern%20[Compatibility%20Mode].pdf

KNH Innovation for a Kleaner, Nicer, and Healthier world
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Graywater /Blackwater Treatment with MBR

Technology —AquaTex™MBR uses use a four-
stage treatment process: Bio reactor,
Prefiltration, ultrafiltration, and ultraviolet
chamber. The MBR enables up to 85% of treated
graywaterto be reusesand minimizessolids
production. The graywater and blackwater
treatment systems can be used independently or
work as an integrated water purification plant.

Wastewater Resources Inc. (WRI)

KNH Innovation for a Kleaner, Nicer, and Healthier world



T Ht Al-Ain Fast Track MBR

€ Sewage Reuse for Irrigation

# Operation started in Mar. 2008

€ Capacity : 15,000 m3/d (5,000 m3/d x 3 plants)
4 Membrane Module : TMR140-200W x 72 units

Location MBR Plant Overview
4R #&: 5th IT-2010 IR Seminar, Expansion Strategy of Water Treatment Business

KNH Innovation for a Kleaner, Nicer, and Healthier world
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fT B¢ Al-Ain Fast Track MBR &

Raw Water Anaerobic Aerobic MBR
Tank Tank Tank

Process Outline

— Permeate \Water

For Irrigation

Water Quality (design value)

Influent | Effluent
TSS mg/L 218 1
BOD; mg/L 231 10
NH,-N mg/L 30 5
Turbidity | NTU - =1

MBR Tank Design Picture

3k & & : 5th IT-2010 IR Seminar, Expansion Strategy of Water Treatment Business

KNH Innovation for a Kleaner, Nicer, and Healthier world
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##FSports City MBR &

OVMBRE A E &
25,000 m3/day

R BRI EES O
' ' 10%4 RO & 72 3 3| £k
AK&EY » HeRAI4E
B e R

%% R &: Edward Attwood (2009)
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3 B Donwoo Fine-chem 3 @ K&® H

¥ MBR Process was applied to treat Wastewater from Donwoo Fine-chem
# The treated water was re-treat by RO process for Ultra-pure water
production process

€ Project Summary

Application Imredusirial Water
Site Pyeocngtssk, Syeonggi-do
Client O Co.
completion 2008
Ca . 15,000 Ton'd
I Ty (10,800 day Reuse)
Frocess MEBR + RO
Feed Water Industrial Wastewater
Remarks. W ater Reuse

& Water Quality

15 mef # 1 Eﬂﬂ.ﬂh’m
Treated <1mgs £ =15 oBicm =2

# 4 R #&: Woongjin Coway(2010)

KNH Innovation for a Kleaner, Nicer, and Healthier world



Ep B Tirupur & &8 K= A

®Industrial WW Reuse
€ Product Water Output: 9,000m?3/d
4 Membrane Module :
TMR140-100S x 128 units
(MBR Capacity:11,200m3/d)
4RO Elements:
TML20- 400 x 600pcs

Raw Water Plant Overview
Equalization Chemical lon Sand
Tank Oxidation Exchange Filter
for removing Safety
: Permeate
Color & COD Barrier Water
for Reuse

Process Outline
3k & & : 5th IT-2010 IR Seminar, Expansion Strategy of Water Treatment Business

KNH Innovation for a Kleaner, Nicer, and Healthier world 40
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EELRBRREF EZHME

TABLE1
Performance characteristics of some heavy metal removal and recovery technologies (Eccles, 1999)
Technology Performance characteristics
pH change Metal Influence of Tolerance to Metal
selectivity suspended organic working
solids molecules level (mgit)
Adsorption (e.g. GAC*) |Limitedtolerance | Moderate Fouled Can be poisoned = 10
Electrochemical Tolerant Moderate Canbeengineered |Canbe =10
to tolerate accommaodated
Ionexchange Limitedtolerance | Some selectivity | Fouled Can be poisoned =100
(e.g chelatingresins)
Precipitation as hydroxide | Tolerant Non-selective Tolerant Tolerant =10
Solventextraction Some tolerant Metal-selective Fouled Intolerant =100
systems extractants
available
*Granulated Activated Carbon

Innovation for a Kleaner, Nicer, and Healthier world
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Occurrence and removal of heavy metals from industrial
and municipal wastewater: a comparison between MBR
and conventional activated sludge processes (CAS)

KNH Innovation for a Kleaner, Nicer, and Healthier world
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BEKKE RBH

Table 1. Characteristics of teed wastewater.

Value Unit Parameter
73062 pH

223+ 32 mg/ L 55

250+ 64 mg/ L COD

250 £70 ng/L Al

180 £80 ug/L Fe

340 +£190 ug/lL  Pb
610170 ng/L Cu
160+ 90 ng'L N1
225 +105 ug/L Cr

KNH Innovation for a Kleaner, Nicer, and Healthier world
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Figure 4. Heavy metals concentrations in inlet. outlet. MLSS and their removal percentage.

KNH
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Performance of Membrane Bioreactor in Removal of
Heavy Metals from Industrial Wastewater

Tubular -
Feed Tank Membrane u"'*--‘
. Perstalitic _
< Pump Bio Reactor
_-: % Pressure and,
: % Temperature = “*+s.,|
: T 3 Gage
. b |
v
4
Aeration Level Control E‘:}rstem Centrifugal
Diaffuser Pump

Innovation for a Kleaner, Nicer, and Healthier world
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Table 1. Characteristics of the Process

Parameters Amounts
COD of Feed 900 mg/1
PH of the tank 7-7.3
Dissolved oxvgen in the tank 4-5 mg/l
Temperature in the reactor 25°(C
Temperature 1n the membrane 30-32°C
Mixed liguor suspended solid (MLS5) 2700 mg/1

KNH Innovation for a Kleaner, Nicer, and Healthier world
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COD and chromium removal efficiencies diagram

100
98
96
94
92
90
88
86
84

removal efficiency(%)

.
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60

—— chromium removal
efficiency of AS

—m— chromium removal
efficiency of MBR

—&— COD removal efficiency of
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—&— COD removal efficiency of
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Zinc and COD removal efficiency diagram
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60
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COD and lead removal efficiency diagram

120

100

o
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removal efficiency (%)
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G0

—&— lead removal
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Removal efficiencies of metals vs. metals concentrations

120

100
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40
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20
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60
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removal

efficiency of
MBR
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MER

—&— lead removal

efficiency of
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AS vs. MBR

TABLE4

Performance comparison between activated sludge
and an MBR fed an identical synthetic sewage
(Cicek et al., 1999)

Performance characteristic Activated MEBR
sludge
Sludge age (days) 20 30
COD' removal (%) 045 99
DOC? removal (%) 027 96.9
TSS removal (%0) 609 099
Ammoniacal N* removal (%0) 089 992
Taotal P* removal (%) 885 96.9
Sludge production (kg VS5 /kgCOD-d) 022 027
Mean floc sizes (um) 20 35

*Volatile suspended solids

!Chemical oxygendemand  “Dissolved organic carbon
‘Nitrogen “Phosphate

KNH Innovation for a Kleaner, Nicer, and Healthier world
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B KBRZRERE

Table 1. Characteristics of the studied WWTPs

Plant | Q> our

Equalization Tank Alternate Cycles 5

Municipal o [—— Suitable for
Wastewater ™ + """""" lﬂ' +I I - 'H I = A the reuse

Pre-treatments
lllallllllllllllll
Ultrafiltration section

Plant I
Municipal
Wastewater Equalization Tank ouT
EEE
s L. | |o.|.,| Nolim L
Industrial P p
Wastewater Pre-treatments e -------- H Disinfection
Plant 111
EMR process
——

Municipal
Wastewatero "

l@!r

Pre-treatments

Equalization

_Plantlv

-IIIIIIIIIIIIIIaIIIIIIIII

X 4

o

Disinfection

venses Suitable for

Tank « the reuse
Municipal G ’|:| O ' = x PI IAllEmal:e Cvcleslu |G = ﬂ ouT
Wastewater
— . ...I o | N -G
treatments UItraflItratmn 5ect|on
Nenssssmnsnnananne
o - BT
Influent Effective Municipal Industrial SRT HRT MLSS MLV ‘S‘s
Plant EL flow EI rate rate d) ) @) MLSS
(w/d) - (%) (%) g (%)
I 25000 4700 23000 100 0 20 11,2 1.7 76.5
II 350000 118000 315000 37 24 10,5 40 65
III 70000 15000 14000 100 0 o 14.4 5.6 63
Iv= -* 36 = 100 0 20 1.3 9 70

# pre-industrial plant (no seale-up problems).

KNH
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Figure 2. Tendency of particulate phase vs. TSS in municipal and industrial WWTPs
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TR EMRHME

Table 2. Mass balances. removal efficiencies and typical literature values

IN (g/d) QUT (g/d) Total Removal (%)

| I M v | T In v Lonoom W

As nd. 314 71 0076 125 189 284 0049 nd. 40 60 36
Hg 404 236 61,1 0951 329 159 853 0082 92 33 86 91
Cu 265 6650 1282 148 263 1789 810 0,122 90 73 99 92
Pb 78 7285 578 0573 207 1939 128 0015 74 73 78 97
cd nd 214 142 0012 nd. 118 nd nd  nd 94 nd nd.
Ni 40,9 3275 2558 0330 114 844 554 0025 72 74 78 92
Cr 46 4485 230 0640 127 1651 98 0085 72 63 57 87
Zn 1698 62627 11766 12,8 545 38400 10466 17** 68 39 90 87
Fe 5795 284506 59469 652 613 62838 6476 17 89 78 89 97
Al 9118 293737 104663 745 981 65697 58783 17 89 78 44 98

Typical
Values*®

5792
04+82
68=100
25=74
4395
68+85
87-88
6790
70+80

KNH

## The values are the superior mstrumental limits.

n.d. = not detectable
* Rogers, 1996; Chipasa. 2003; Katsoyannis and Samara, 2004,
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Figure 3. Out of Anaerobic Digester of plant I. IT and III and limut for Land Application
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N-MBR® ji ) 4514

SEAMR(RE &H)
Bad T ERES sHLRRES > BRAXR L EFARE -
B2 xR T APETH R

4. BBRER RS
(1)7L4&:
MF ($#%&): 0.3 um
UF(#&): 0.07 ym
(2)BL B #Hs:
50 x 100 cm
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B 20014254 IARBERPTCHEISTELRAOH

B 2002F1 A AR E — B 3 % — &30 =/ A
N-MBR®z K & 22 48

B 2004 %% & BioWEB® & BioMF® ¥ 4

B 20064 C A RS KEERBZ Y 100 CMD
BioMF®;5 7 % 22 48 B P

B 20084 2 T B Re fe B AT A4 BBk 2 A K & i A ) s
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B 20081y AR AR B RER T RBES A

B 200851 TARIRAE R AT A-YE B K W A & 8 84
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N-MBR® ik 454

SRR ME(RE &E)
AR aMH g APTFES# M ERES > 7t d > B4
ARG EEHEE - WBEX XEMMHE APETHE
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MF (#€): 0.3 £ m
UF(#&): 0.07 ym
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B AGHRARLARNBRENAE

N-MBR® B AR 451

5 Rk MF 38 15 8 UF 308 i %
CFU/100ml | CFU/100ml =R F CFU/100ml F IR E
E.coli 160000 390 99.7563% 1 99.9994%
YR 3500000 19000 99.4571% 350 99.9900%
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KNH
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N
%

Taiwan 1238737
Taiwan 1251581
Taiwan 1321487
® USA US 7,517,454
_ M B R Europe EP 1918253
Taiwan 1324138
USA US 7,501,060
China 717440
Taiwan 1 302905
Korea 10-0701603
Taiwan 1 287054
® Korea 10-0658652
m W E B Korea 10-0737968
Europe EP 1798204
China 643799
China 405248
USA US 768,1867
Air Diffuser Taiwan 1321492
China 786274
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KNH 7k & 2 # 47 & A
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B K RIS

A B S| B R BB AR A RER
(CH,),SO

RAT (DMSO) (CH;),NOH CH,CHOOHCH,
C,H.ONH, (TMAH) (IPA)

(MEA)

pH 9-11 10-13 4-10

SS(mg/L) <10 <10 <10

COD(mg/L)  800-2000 100-600 500-3700

TKN(mg/L) 70-200 60-90 90 240

KNH
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MLSS Concentration (mg/L)
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Flux and TMP
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& KA R IR

& KA 5 +* i3 RIEZ S
TACE# A | EBERK %
PVABR# K | 1&EEAK - COD£300 ~ 800 mg/L %
£h %) &K REE - R K B he F Fo
&R K BRE - BEAMHEH 3
KA %% & ~ COD#3000 ~ 5000 mg/L 13
AEFTK &R E A 7K ~ COD#5200 ~ 400 mg/L 5
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HEBZHE 5% FHig R

JA B BRE RELF MBR& £ 2 /-
ARA&M (NTD/R) 256,000 12,800
E¥% (NTD/R) 156,000 7,800
}ER
## (NTD/A ) 80,000 —
43 (NTD/A ) 492,000 20,600
SHEEM (NTD/4) 5,656,800
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HE R KZMBRR = & S X B4

B HRT(hrs): 12

B Flux (m°m32d1) :0.42

m MLVSS (mg/L) :10,000~12,000

B F/M (kg COD/kg MLVSS-d) : 0.2+0.05
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FHRIR

KNH

RO &

KKK

BB R K RO N
pH 3.64~6.71 3.48~6.52 -
# & B (us/cm) 445~462 11~136 70.3~97.5
TOC(mg/L) 6.58~4.45 0.32~0.41 92.8~93.7
COD(mg/L) 9.2~11.5 ND 100.0
&, & (ADMI) 26 5 80.8
& & (NTU) 0.01 = -
W”“‘(mc g&):)s 139.4 135 90.3
TS(mg/L) 380 8 97.9
Na*(mg/L) 35.1 1.6 95.3
NH,*(mg/L) 7.9 0.2 97.3
K*(mg/L) 12.8 1.4 88.7
Cli(mg/L) 93.2 4.6 95.0
NO,(mg/L) ND ND -
NO,(mg/L) 46.8 2.0 95.6
PO,%*(mg/L) 6.7 ND 100.0
$O,* (mg/L) 24.7 2.2 91.3
SDI 2.91 - -

BREAKARE A 20065
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6500 m3/ g
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Reuse, Reclaim, Recycle

O AU BRERERKEREH:  RIEKE AR KRR

®HBNELERKER KUACLHFABRNE

O RBHACEKR TEHBREEK BEL TS
RS RE&

& EB A YRR S FH(MBR) T 2L Bh & AJE 82K
ZE o ZFEBTHZK

¢ SRR S AR U HEF A KA S E X R R
(satellite treatment plants)4t =,

¢ MBRA& % 878 & K& A & Bl s Buale
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