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Removal of pollutants by combined poﬁdered activated

carbon and ultrafiltration membrane
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Abstract: Studies the removal of pollutants from drinking water with combined PAC-Immersed hol-
low fiber membrane system and compares the efficiencies of removal of pollutants before and after
the immersion of PAC in the IHFMS system which contain hollow fiber membrane, and points out
that at the concentration is 250mg/L, PAC takes 40 min to get in contact with water, and the
ultrafiltration membrane flux is 12L/h, and concludes from test results that the addition of PAC im-

proves the removal of CODy, and NH:—N in THFMS but does not change the removal of UV too

much, and concludes from test results that the addition of PAC can effectively reduce the membrane

resistance and maintain a high flux for a long period of time.
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pretreatment; membrane fouling; molecular weight cut off; disinfection; ultrafiltration membrane;

drinking water

0 #i

MERERKRALEN—IMRITY, RETERBEENHEARE, BIMIRERFRE
BRAAES. BEEWHARY, EEMERLRTIHEEREYREOARRE, ZRME+SH
B, RE-HEARNONETY, BEAFENRESTREX, #RERAAKFAINY (NOM natural

o 2000-00-21
EXMA: BBBEON9735), I, BARRIEX¥ELT L.




%34 CRAR, ¥ RAEE RS MBKEA XRAAK DT RBOAR el

organic matter )X L1, 200 T FUB A I8 v -1 B 2 b 23 4 45 I 38 3% MK A (PAC-THFMS)
BEAAARM ., HENRN, HESXRERNGFAIY, BREKKE. BEEAPESIERTR
RRERETSHEMEAERR TRAESSD, AL FOME, PRABRNEN/DSHE R EMHELR
KAt ME ARSI EER, R FFPEXCEARAZHEERES. MK .

1 RBkESF%E

L1 kR

ZHRFEFEEREAFER, BN—cBRER EREREESKEREZRARK(RUZTERMN
KEKFTER., AREROEIN R,

RRFIEEEMNAREAIZSHUT:

1. AR AS HH: 1.0mx1.0mx0.5m, HAHEHOSY, BERBEARK,

2. EAXAFH®E MKE: 1.0mx0.5mx
0.25m, HMEH0.125m®, ZEFFAHARER
BT AR S T

F*immm RAFHS

3. R BMANR01m, ®10m, J& — % |
BEAWIL, ALEENSPEAEFAE 8|
BEBERSRNMBFRKTTEMN. : 25 4 R L ’E )

4, RS RRPRAVSAEHAR W
M, BMARH0.01um, BAHO3SH, HAER F'ﬁ RERRT ;
00Tm, PELFHEAH2250#, Mgz EmHA Al ARERTFEE
1.24m?, Fig.1 Schematic of experimental unit
1.2 AW HE 18 |
121 HARBEHERBRHSERR W 16 . °

B— AP O, SIEPH200mLKRE, # § :: /
AMEKEER, BRREEREESBNIG, ~ |, e
50, 100, 150, 200, 250, 300, 400mg/L, izl u,anm- . -&425. N .0.45 = —s

#25C, 3354 N 1208 /min, 7E & HiE B ik LgC/mg-L
B PETEI8h, UFRIEERH RS, BE
5, ﬁa045mMﬂﬁﬁFﬁﬁ*ﬁﬁﬁr W = Fig.2 Adsurp;:.i: if&fniﬁfzifjiuwdm
EMBBY; RHFERLRERMBE2/ R 20—
B BRHESBEAR, TLUNEXR—-FEHRL
BERTLI, A, BHSFBRLRIRHAM
FAMABERMECREAR, HXTHTEER
1ROt — A A .
1.2.2 95K 75 56 1R ) o B 08

B—RFH O, ST E200mLAHE, # 00 ™0 0 o ® 10 120
ABKIEESR, 8K EEREE H250mg/L, ¢/min
ERRERREERE RS, ER25C, & A3 WEEERRHLE
3% 5 3 % 150 % /min., EARERE ., B Fig.3 Adsorption rate of powdered activated carbon
&, BOASp.mITLIIEBR M K IEHER, MEREREMRE.

M3 L, W RSN ESmin N RIS EKS5.2%, UVs=R43.97%, BEREAER,
W W 7T, F40mingt, B EAKTFE, M BREHSERR, OninkfE TR T KEFHR
AR,
123 BRI

R4 A 44 9 /mg - L
s &
'
*
$
*




62 w & %X B X K ¥ F &K L Rk

ARBP, BRBUREERARAPTARBAENRERT, oTLRIERRSHERSHAEEK
RYRIFEEM ., MRS M B0 B 5250me/L, BEpEAT )R Fl40min, diSLEAE, EIEEEE RN 120,
RBPRAEHEIRBHFEEHEE D KR, XFFATUEFHEHAKHEFHE, ARERE
17, RIS . RBRHE BRIk, AASENRS, BEN02mh, TERATTE
o He 4l % K o

2 RBERRGHW

RRWH, BREERRAZSMA NS, 55 558 b8 15 H 5 5 % B 5 31 25 Omg/L.
10mg/L. 50mg/L, 150mg/L. 250mg/L, KL R MEARR. KRBT R, MM PACKE MM,
R, UV BB R RS R R, ALERAENAE AN, TaRm
IR Al KR, FERNREAIREEE A, AR IS RS B B L W IR . R
B, BARBEERIRR 4 H10~-50pm, HEHTLB00ImEXBE, BAEER IR TE AR
LA, SIEMELR; ASANENRHREESERNERTRY, REDENRTRORFHNY
10 W,

5 WEEBREMLIEN-e— X & | 1.2 0.07 1

J11
0.06 [ \ 0.12

4 1.0

o

5
5
0.05 -
{09

RAL ML 47 B /mg - L7
& /L (h-kPa)y’

03 004 "%k 0 10 50 150 25

K 0 10 S0 150 250
M /mg-L"
B4 MARBEERRENRENEN
Fig.4 Effect of PAC concentration on system

21 mERANGEXRKR
HRDPER, BAMKEUERNERRFSHENIRERDKMFEAMIHNSAHER

RPTHEMEEERLARATES, WERAHMERANSBENT. TRNALEFMBIREEM
EEAMNER, BERPEAAMIREEA SRR - EYHNHELE, HEFEHENR
7 3 R

22 WREMEBBTAIEMR -
HEASTT LR S, MABRKBEEROERA PEFERT M ERERDBBNZRBRLEA

RERXFEAERIBERFDERR. PARRAPEAERIBRERREARE/BEREE
18.18%~44.44% 2 fa] , T im0 A A 35 4 52 W 7] i B 4R MR 2L 1R W L BR EFH R $155.68%~81.32%, Al I,
BRBETHEABREMES, BNBEREAIDNEBREHTIRE, BRAPEHERIBERT,
HTFRENNE, HETHARRBE, BRTEREEREIENES, ERRHAREHE, TR
REEREIERCHBREEE S, FRREEIDERBERREERBENL, ARERMTRRER
ARV E AN, FEAYKEREAETEENE., B/, BEBERERKHNBRNETPRHEN
BEHYERAMEMEBENER, RERTEYR, AN EREFEHAIER.

23 UV Xk
UV Al fEHTOCRTUMsII B WA F 2%, 5=8PHREITBRYERIFAOEXE. HEHCTLIEY,

BRFEROMAFTHABNREE AT SHERTIWEREZRUVLNEN, ARAHLE, AR
HARE, A2 HERR.

2.4 NO Ny &R




%33 BAR, F: RABHES SRR LA T 5 RIGAR 63

s [HFMS
10 o PACHIHFMS ' 0 [ ——THFMS F
80 50 [ —— PAC+IHFMS
o £ ol
40 E 30t
20 20
Ol—t— ' t ' 10 2I4lﬁla‘10112l14I16I13'2?}.22'd
2 4 6 8 1012 1415 18 20 22 24 26 38 d
EHS WMEREKYERELTL , H6 UV EZBRETIL
Fig.5 Removal efficient change of CODy, Fig.6 Removal efficient change of UV,

BT LR, AR S MBS NH,-NS £ R R K R, ARG TFRARRRK

PEARMIRER, RURBKBEROMATEREROMARE. WRRHE, MABKBEEX
MR N[ PHAENE LA MR R SR RAERMEHENEXRHE,
25 MryEkR

FHSAFZENAE, HOMAREHRSSRTRNIS%U L. Ak, BHERATREERAE
ANERREMA ., FHESANERBEANLCIRERHERRINLTE-21M, RERKMEREAND/Ed=

1.7~6, D=1.7dR1EHE S XEHFEERNRNLR, EESRANER/NT0A, TRIFFER

YX6A (1A=10"nm), TRMYBEHETELEERILR, NERBHERE, ERBRPTRRRBR
BB EMERTESAS (ES), AVREEZLEIMAKOELGT, HREEREBRMETSE
PP AN EORMER, KB, RTHEBEERANS, EORETEWEAEREH—
SRHATROER: W, RESTRERTE, BEABEXBRBERS HANLER, =il
BWRIER, M XRERYNHN.

BEMKE/%

2 46810121416182022242628304d 0546 81012141618 2022 2426284

M7 NH-NEB®EIE{L M8 MEMREEL
Fig7 Removal efficient change of NH,-N Fig.8 Removal efficient change of phenol
3 hRENT R
EOL A LIEY, BELPSGAESMER LR RN ETUS NN B—HE, KK
ARG, E B, TRAXTE, £FHEK 5
5d, M 3% 3y 1.12L/(h -kPa) 3R 3 B = 0.924L/(h - é‘ L ﬂﬂfms
kPa), BEMEHMIA0.04L/(h-kPa-d), XELR, R %
AELE, FHEHO002TL/(h-kPa-d), AWK o 1O
EERE, BEREBEMENSREEE, LK N o9 f
3 R {6 5 K R0.0046L/(h -kPa-d), REHFTE ¥ 44l
$35dT, B AN A I 1k 5 40 48 0k I L 3 & R 0.96L/ L5 1015 20 = 30 35d
(h-kPa), 3011400 7 7 5 0 A 0 L L 5 1 0.844 SERA S
L/(h-kPa) 7 54 1.144% . 55100 R 48 R BURK 75 By i Fig Change of specific flux
WEE , BAEEREREVMENE, hTLRBEEH, MERREARAAES

fER.




64 “w Rk X £ A X ¥ ¥ R H34n

el il

4 &

. BB AR EEREEANEM, HEREEYN. UVs., B ERECRGERN, BERRLAR

SHAREER LRI,

2. MABENNMAABREMERANNHERE, ERAFTSHFERIRERFIRE—T

HUNHELZY, FR-EMEVRNTERER.

3. W 5R S ¥ 5 00 DA TT AN 3 e e o 2 A 04 R At 26 O o B G 4 AR L 4 SORINHL, -N Ry 88 7

EXMUVLHERORENRR, FHTHE BT

-

(1]
[2]

13]
[4]
[5]

[6]

4. BIRTEHERMA, TTLMBHSS, MERFEaRNR LARERREER,

£ X W:

JACANGELO J G. The development of membrane technology[R]. Copenhagen Denmark: IWSA, 1991,

LAINE ] M, JACANGELO J G, CUMMINGS E W, et ol. Influence of bromide on low—pressure membrane filtration
for controlling DBPs in surface water{J]. AWWA, 1993, 85(6): 87-99.

LAINE J M, HAGSTROM J P, CLARK M M, et ol. Effect of ultrafiltration membrane composition[]). AWWA, 1989,
81(11): 61-67.

JACANGELO J G, AIETA E M, CARNS K E, et al. Assessing hollow-fiber ultrafiltration for particulate removal{J].
AWWA, 1989, 81(11): 68-75.

Mourato Diana, Benson Mike. The role of particle count analyzers as an on-line integrity tool for immerssd membrane

plants[R]. Dallas Texas, AWWA conference, 1998.
HEGSTROM ] P. Performance of ploysulfone membranes in the ultrafitration of a surface water[D]. Hlincis: Univ. of

Urbana, 1989.

ot Pt Pol Py ¥ W, TP W Pt ¥od ot Fat Pard Pwd Pod Po-d Tt Tul Dot Dol Lot el Lo, Lol lalleoy o

F & ® X @# X

g 2=}
im|

R H@Erﬂi

T BURLCE R A H K AL B

N O KABERRREE N, X, TE, TAN EENARHAETE, 23068
KRN ERATRNMENESETE. ARRE, SNERTLIMRIGERM—BMNEKR
ST B PAMBERERENEANR, SERBEEENANSEREDS. BNARSEEFIR
— BT/ M B K BB SL 4R, MRMMR N BB RN, M B "ME, B

JLIRME S EMSRNRMN K RERBMEMAZHRWMER. KT, ENERSE.
B, ZERBTUATHERLCENARIWERSSREANBELE.




