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A method for removing dissolved biodegradable compounds as a biological treatment step upstream of
an equipment to be protected from biofouling being part of a ground water, surface water or tertiary
wastewater treatment line, wherein said upstream biological treatment step is carried out in at least one
packed bed bioreactor comprising a vessel or a tank filled with packing elements, characterized in that: 1)
said packing elements of said packed bed show a void fraction of at least 70% and the flow velocity of water
through said packed bed bioreactor is at least 20 m/h, so that said packed bed does not have a removal
efficiency of suspended solids in water, if any, of more than30%; i) said packing elements of said packed
bed show a specific surface area of at least 750 m2/m?; iii) said process does not require the use of any

biocide or biostatic compound.
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[0069] E BRI TIGERS ARIATEAIFIRTCIRE Y X FE 2% AT RS e
% BUEE 2 RRYINEY R FEHI/KERIBAKRL 0.2 bar  » BZ4E
VI FE AR BB S ©

[0070] SO ¥ER VAR R - DIELRBEIIR - DUISHREEE
i BERTHREVEERARERSKL  BERER 20%89{8K - ®E
o B PERIRE AR N EENE 120 B H AT DGERDKEERER
IKHETT « IRBAFY > ORI FERR

(0071 fR{ERREE SO PE LAURR BRI I RS FRE SRS EI RS » TR M)
ERJIEZE (free head space) DASETIRITTERILIR - IREFATEHRT— (@
BRERY - BREGE AR ERAREEEE R eSS
BEERIED 20% -

[0072] 7EASAAM—ERREREIF - EEY N IERBIE UF
REVPITFF - ZEY R ESRI SO IR Y -

[0073] AFAANIEFERR//ME RO BEHEIMA IR EYER 5578
F7EE% RO & _E R AR SR ZE K, - T RR VAR SRR E RN ERZ
RO R/ MEAERFTLFE CERY/ B HREFEIREE - T ERER—E
FEFFBEIER RO RAVZERDK T L D FRIER E DRI (S B
S E B R EFEARTEHREEBEAMASOR) DHEGEE&/IMUE
VR HZH - IR MUREEREHEA T TiF RO FERERY

B/ NEERE 100% -

[0074] ZEAZANS—(EEEERLIT EERVBETZZFE
ENFENRRT > BREREE TRINEERIRKEYIRESET -
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[0075) &af 1 : HIEE%E BiopROtector®

[0076) & T HERIEEBINEE BRIBE 7 B RHSEERT
HiE -

[0077) 7EHIEASETE | - SZFHEH5 | B EEEES R - EARE
A B HARIIEFE R A Y FE 2% (BiopROtector® ) » MR ETHBEL R
HREDER -

[0078) 7E% 8 EhoRH T RE AR R EIE biopROtector e A%

AR = (EEEN A YR ESTEE 4 V10 2E—E4EYINRE
22 EESRIE V20 LAk V30 -

[0079) ZFEULE&E PSS EE YR IESR FHIBEATEA -5 9 @R
MR T SEERERNERA - TJLLEIHIE  RENEEAR
TR IR IESS V10 th o BERR V20 DUREARR V30 -

[0080] %5 10 EILAHIE 7 RESMHIMEEF A E S LN T AEE
M FEREFENA - FE—EYRIESR (V10) EEEATEFRSH
S (50-75%) » B4R V20 (20-33%) LUK V30 (3-20%) ©

[0081) 765 11 BT T e S ALY R IESNEmAE - 7L
Z3HE  BENEBALRECTE—EMRIESR (VI0)  BEER
V20 LA V30 °

[0082) Z7EtHEIEUZRES IR EIRE biopROtector 1 » #£ 2009 & 6 H 23
HEgEAZ, spl ~ 2~ 3 LUK 4 HIERHIRE (3 8 ) - EREHEE
BT & - THEREE - SEINESEELI R EMANAEETE - 5 12 EEK
TERERLRBR/ESE - EFE—NESTERRSNE/EEREY
Bh/asE RS _URE=EYRIES T ERRIEN /RS
(IRSR/BLE - TR YR FESE SR EREREERURFEL
o] & B Y BRI EREAE -
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[0083) %5 13 @B AEREIEF HEF(BEE 1 mg NO;-N FFE 4.33
mg O,) MEHFTE =E4AY R ERSSERIHIREE - Br T T HER
SWMALK T HBEH ) SEA -

[0084] fEELLHIE (55 9-13 ) > AILAMERmM » (6 A0 SR RiR I =
B4R IESS - LIk B R ATE/KEEEL A UF JRiEsR)

[0085] EESHISBABEEZE —EYNESP(EE=[H4EYIIE
Z=8) HRT WimE T0%HIREENA ) - BB TENE —URE=4Y)
[ FEes & AGETURTBL -

[0086] FHEHIERMAR (OUR) RELFE—EYIREST - #
ZEE MFRE DN E =AY R ESH S B A LRI -

(00871 EEVIEFHZEAEZEYRIESRNEE BRELF—4EY)
[ fE e P i HURERR - BEE NMFVE UK =AY N ESRT EE
ERIEEEREK -

(00881 7EFTE =4 YIRFES ISR A T EEZIREREEGEN
HIE > SRAFTHENEEA T EZRR AR EERE RS ERE
e

[0089] “EBEVEHAKEREESEENEEAURBENSEEA
R HREHEAEYIRERS TR ENEYEERE -

[0090] WHHEEZKNAHKESE BN ADELE O R/ NERLL
K% COD - TOC Ll BOD #3#Rya]{E% » COD ~ TOC Ll 5z BOD Hi
BRAE  AEBDEE - R REERERZ 5289 COD ~ TOC LIk
BOD EE7# - AMARBZAEYNERHAREFRENRERS - T
B EYIRBENIEE 2 Y R FESR R DI AR B B -

[0091] &2 : B4V FESRHIFEBEREEE

[0092] ENFEHEEENRENER » FEHNERE KA
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5 - 8 A LS e A YR SR FTRUARO TR (sludge) B35
FEAAE » WS B URE R TSk UF JHes

THEEJ/AEYRIEZE V10
(26-06-2000: 28-07-2009) b7 Me O:/1
EHUIBYHEER 0,074 g #ff COD / &kAY gN
COD & E1&Y) 1,42 kgCOD / kgODS (GHsEsE )
keE (EEY) 20 %
TG AL N 0,41 mgN /1
7453 A KLY 0,026 mg MLSS /1
747 TR 0,11 mg MLSS / Lh

SHEA YR IER V10 hERTURYEESEZ 2.64 mgMLSS/] - 125 14 B
Fiow o EBRAEEMBMOTRYEEEERE | EAN—KREHE 1 19
gMLSS/l - 447 » 5 A A RN R EH AR URAESRBZREIIAS
R o 255 14 H - TTEEINE  EFTERIIREA » £ V10 R RIE -
IS i T A YR e B A E R SR E R RHIE A -

[0093] #:fl3 : BSHIRREE:

[0094) ZZeRB(d FRRE TS Yuigiftas (MFS ) #IEA (Vrouwenvelder et al,
2006) - % MFS S5 RFERILRIZEHINERTE - (/A% MFS » 15
HPIIRESE - GREEEREUNIEMIENER (TRAESENE) @
LREGHTH -

[0095) 45 15 EIEER T 5% MFS R FTS KEE B R iRy UF ¥
HEHE - ZFRAGKEERFEEEURTERRIESE 8 B ZAHRN
biopROtector » E ¥4 EF biopROtector HJEZE JKAE SP2 #RENK
LIESATRETR biopROtector HIZRE » 7KFE SP1 #HUE - EBAIALAR ¢
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HE2iF RO IRDUKEFRYEREL MFS 2% 11 REBHERA - £ 11 K
B ECRAEGRIEE LEERNIREZR -

[0096) &% ERIEHA0RIZE 16 B Arid HH I R E MFS BRI SR AT 7
£ - ARIERZEF|AEERT biopROtector HJ5% MFS HYERRHENNEEE
EYERGER RS UF BEERVKSETARIZEES - Lo e4iE
HBHPEINE NI R GIREGET (FEEEEY - IEUKESHHE)
HI4 Y4 R 2 BRI -

[#F5RaReA ]
[0097)
MFS RS 4uisiEes
OUR &@|AE
RO HBHE
spl ~ sp2 ~sp3 ~ sp4  BRARES
UF &R
V10 ~ V20~ V30 4V FESE
EY VI
» biopROtector  HEFEPREY X IEZR
3 EEESER
4 HBEWFKEREL R
5 HEHERSE
6  ERKECHERS
7 BALHAEE
8 FEFiEESR

N =
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(#%21E)

WBE R KBTI & YT G f S EFE R V) fE 25 /Packed Bed
Bioreactor For Biofouling Control Of Reverse Osmosis And Nanofiltration

Membranes

(3] -

—RERRBENEYIRB ST MR ERELEREY
TSIk IR AR R BRI T K » RKE =K
BRHEGH S ARl D YRESREE S —ERREYIRIE
BT ZEDERIREYRERCSETERTBHI— T4
— 7kt > EAFEER

i) FriEFERAFTIIETE RS BERED T0%HIZERRLE - LURERERT
TSR FER A Y I FESR /KRB £ 4 20m/h- BESINSRK A RF
ERRHEE » FruftsE Fo PR N B KR 30%H97K RS E RS RSER R

ii) PSS FERAFIER R ERED 750m”/m’ H—RFEREE
1

iii) Frlife R B R A A MBREISEREN ST -

€39
A method for removing dissolved biodegradable compounds as a
biological treatment step upstream of an equipment to be protected from

biofouling being part of a ground water, surface water or tertiary wastewater

in
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treatment line, wherein said upstream biological treatment step is carried out
in at least one packed bed bioreactor comprising a vessel or a tank filled with
packing elements, characterized in that:

i) said packing elements of said packed bed show a void fraction of at
least 70% and the flow velocity of water through said packed bed
bioreactor is at least 20 m/h, so that said packed bed does not have a
removal efficiency of suspended solids in water, if any, of more
than30%;

ii) said packing elements of said packed bed show a specific surface area
of at least 750 m*/m’;

iii) said process does not require the use of any biocide or biostatic

compound.
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