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Treatment of sedimentation tank effluent water by PAC— UF process
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(1. College of Uban Construction, Hebei University of Engineering, Hebei Handan 056038, China; 2. College of Energy
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& Environmental Engineering, Harbin Instiute of T echnology, Heilongjiang Harbin 150090, China)

Abstract: The combined process of the powdered active carbon ( PAC) and the ultrafiliration (UF) was
used to treat effluent of sedimentation tank in a waterworks. The influences of the PAC dosage (0 10 20
and 40 mg. L 1) on the UF were studied. The results showed that adding PAC to the system could enhance
the removal efficiencies of the PAC— UF for CODy,, UVas. The larger amount PAC added, the higher re-
moval efficiency achieved. The addition of PAC could mitigate membrane fouling, and played an important

role in the long— time stable operation of the PAC. And the performance of membrane could be recovered
after chemical backwashing.
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Fig.1 Flow chart of PAC-UF process
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Fig.2 The comparison of the outflow of UF

and PAC-UF process



2 - 53
PAC 40mg/I. , CODy,
0% s PAC UF
® ) PAC
§ 5 ,UVay PAC
" , PAC ,UF UV
16. 07%, PAC 40mg/l.
0 0 2 40 UV 71. 84% ,
PACYREE/( mgeL™")
—o— YJEK <0+ Omg/L PAC
I3 R RPACH I ¥ B b KB -o-10ng/LPAC  —e—20mg/L PAC
Fig.3 The removal rate of turbidity at 0.025 - -+ 40mg/L PAC
different PAC dosage
. 0.020 }
]
L 0.015
%
2.2 5 0.010 }
0.005 F
,  PAC 0.00 === === & 7 s
PAC s sz UK
UVasa 254nm 5 RFPACH IR FUFSUV254H % B RUR R He
Fig.5 The performance of UV254 removal at
UVas TOC c?it:ferent PAC dosage
[9- 10]
3
2 CODwn
UVass, 4 5 4 3 1
PAC UF  CODy, 5 5
PAC UF UVxy ’
(the transmembrane pressure, TMP)
oOmg/L PAC  ®10mg/L PAC =20mg/L PAC [11- 12] 6
L PAC «¥iJ5 ’
g TR 6 , PAC  Omg/L
i; | Tee PAC 10mg/ L, TMP .
T oloss 0,04 1% 0.5 80 PAC 20 mgl.  40mg/l. ., TMP
B 08t 1% 5 : PAC
E 0.6 140 'g
g 0.4} {30 =X ’
© 0.2} fg ; ,
0.0 0
1 2 3 4 5 6 7 8 ’ ’
P& WH s
B4 7R FIPACHL N FUFXTCODMn 2 R AT b 6 . PAC 20mg/L
Fig. 4 The performance of CODMn removal at 4OHIQL, T™P )
different PAC dosage TMP , 20mg/L
4 5 . PAC 3.2
, PAC- UF CODy, UVpyy
4 PAC ,UF 4 113
CODy, 30% , PAC

° mDMn ’



2011

54 ( )
1) , PAC ,
[14 : 7 ,
2) s ,TMP 18kPa,
pH= 12 NaOH ,200mg/T.  NaClO pPVC
pH= 2 R 2h ,PAC- UF
4
TMP, 7
40 ¢ - Omg/L PAC o 10mg/L PAC 1) ,
35 ¢ 4 20mg/L PAC +40mg/L PAC
30
s 25 "'*'-r":
Sl L o -
SRLE; s ' CODv
10 g
5| 3)PAC- UF ,
0 T ST TS R SN S - T™P , NaClO
0 10 20 30 40 50 60 70 80
i 1E /h
4 )
El6 A[FEPACHBE T TMPEE{L )
Fig.6 The change of TMP at different PAC dosage » PAC
20mg/ L
m i ERT k¥ E mGEYE A
40 - SRYEE Bt oI E
[1] ) , .
o [J]. , 1999, 25 (1): 28- 31.
é [2] , . . . PVB
- MBR []] , 2011,
21(1): 1- 6.
[3] , . , -
PAC ¥R / (mg » L) [J]- (
BT T [ YRR B B TMP ), 2011, 28(1): 52— 56.
Fig.7 The TMP at different back-washing stage [4] ’ :
[171. , 2009, 19(6):
423— 426.
7 , T™MP [5] MOZIA S, TOMASZEWSKA M. Treatment of surface water
1. 6kPa, NaOH T™P 1. 5kPa, NaClO using hybrid processes adsorption on PAC and ultrafiltration
T™P 7. 3kPa, TMP [ J]. Desalination, 2004, 16 (2): 23- 31.
0. 7kPa NaClO [6] KIM H S, TAKIZAWA S, OHGAKI S. Application of micre-
TMP NaClO filtration systems coupled with powdered activated carbon to
NaOH ’ NaClO river water treatment [ J]. Desalination, 2007, 20 (2): 271
al al
- 277.
,  NaOH .
[7] YING Z, PING G. Effect of powdered activated carbon dos-
> age on retarding membrane fouling in MBR[ J]. Separation
Science and Technology, 2006, 52 (1) :154- 160.
PAC (0 10 20 40 [8] TOMASZEWSKA M, MOZIA S. Removal of organic matter
me. I 1) , NaOH from water by PAQ UF system [ J] . Water Research, 2002,
T™MP , NaClO ,TMP 36: 4137- 4143.
10 8.5 6.5  4kPa , D ’ - UV

[J]. , 2002, 24 (2): 61—



55
65. [J]. , 2003, 22
[ 10] , ) (11): 731- 737.
[J]. ( ), 2009, [13] s , , .
26(4) : 32— 35. [J]. , 2009, 25(2): 1- 4.
[ 11] s s R . PAC/ [ 14] s s s
[J]. , 2007, (1. ,
23(17): 84- 86. 2010, 30(3): 48- 50.
[ 12] ’ ’ . - ( )
( 39 ) , [J]. , 2005(3):365- 370.
390mmx 190mmx 190mm, 15% [2] T .o
[M]. : , 1997.
[3] ) . )
[J]. ,2003(2): 13-
4 15.
[4] , . ,
[J]. ,2006, 20(2):359.
1) , [5] , ) [J].
> > , 2005, 19(2):67.
, [6] KHATE D, CHAUDHARY R. M echanism of geopolymeriza-
, , tion and factors influencing its development: a review|[ J].
Mater Sei, 2007(42) : 729— 746.
2) , m.
[J]. , 2006, 26 (4):40- 42.
28d 5.28 M’P " o ’
’ ' " [J]. ,2006, 20(2) :359.
27. 49M Pa, 15% ( )
[1] ) , ,
( 46 ) [53] WHITE R W, POWELL R, HOLLAND T ] B, et al. The

[51] LIU F L, ZHANG ZM, KATAYAMA I, et al. Ulwahigh—
pressure metamorphic records hidden in zircons from ampht-
bolites in Sulu terrane, eastern China [J]. The Island Arc,
2003, 12: 256- 267.

[52] CHU HANG, WEI CHUNJING, SU SHANGGUO. Phase
equilibria of HP— UHP mica— schists in Jiangling, eastem
Dabieshan orogen [J]. Progress in Natural Science, 2009,
19: 973- 982.

[54] )

efect of TiO, and Fe,O; on metapeliic assemblages at
greenschist and amphibolie facies conditions: mineral equi-
libria calculations in the system K,0 - FeO- MgO- AL O,
- Si0, - H, 0- TiO, - Fe,03[J]. Joumal of Metamorphic
Geolagy, 2000, 18: 497- 511.

, 1988, 8 (4): 348- 357.

( )



