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Abgtract : Theoretica andyss was carried out in thispaper to study theinteraction in the degp bed filtration process, and
the physco-chemica forces between the filter media and supended particlesin water were presented. Rlot study of the
micro-flocculation degp bed filtration was carried out in the No. 9 Potable Water Treatment Plant of Bejing, the inter-
ception of particdesof 1 104 m diameter in the 500 cm degp filter bed was analyzed , and the head loss variation during
65 h was monitored. The shear forceof 1 1 m diameter-particle under 24 m/ hfiltration velocity was caculated. The
theoretica physoo-chemical forces between the filter bed and supended particleof 1 1@ m diameter under the condi-
tionof - 25mV and - 125 mV surface potentid was a2 presented. The theoretical results are reanably cond stent
with the experimenta data, from which it can be concluded that the geration principles of micro-flocculation degp bed
filtration could be analyzed by the physco-chemica interaction between the particles and filter media.
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particle and filter grain

20

(=]

YUK SR J1x107°/N
=

1 2 3 4 5 6 7 8 9 10
BRI ERE/ um

8
Fg.8 Particle diameter influence on the
physco-chemica force between the
particle and filter grain

- 125mV , 9
1
0
z )\&x—x—x—-x—x—x—x—*
=50
>
R -100 f
B
]
B -150
R —A—0p =5 —3—Ay=2 ——0y=8
P BT S
12345678910
B /nm
9 -

FHg.9 Theoreticd curve of the separation distance

and the physco-chmicd interaction force

between the particle and filter grain



a4

24

3nm

Frederick W P. Water Qudity and Treatment —A hand-
book of community water supplies (fourth edition). NY:
McGraw- Hill , Inc. , 1990. 455 456.

Yeo K M, Habibian M T, O’ Mdia C R. Water and
wastewater filtration: concepts and gpplications. Environ.
i. Techmol. , 1971, 5(11) : 1105 1112.

Jegatheesan V , Vigneswaran S. Trandent stage depostion of
submicron particles in deep bed filtration under unfavorable
conditions. Wat. Res. , 2000, 34(7) : 2119 2131.

O MdiaCR, Hahn M W, Chen C T. Some dfectsof parti-
cles 9ze in separation processesinvolving colloids. Wat. Si.

Technol. , 1997, 36(4) : 119 126.

10

11

12

13

14

15

16

17

18

19

Huang C P, PanJ R, Huang S H. Collison dficienciesof d-
gae and kaolin in depth filter : the effect of surface properties
of partides. Wat. Res. , 1999, 33(5) : 1278 1286.
Warszynski P. Coupling of hydrodynamic and dectric inter-
actionsin adoorption of colloidd particles. Adv. Colloid In-
terface Sci. , 2000, 84: 47 142.

GuwJL,Wang YL ,LiuRX, Tang H X. Cdculation mod-
e of uniform media filtration capacity. Colloids Surf. A,
2002,21(1 3):237 245.

Leprince A, Fesinger F, Bottero J Y. Polymerized iron
chloride: an improved inorganic coagulant. AWWA , 1984 ,
76(1) : 93 97.

Tang H, Summ W. The coagulation behaviors of Fe( )
polymeric gpecies. Wat. Res. , 1987, 21(1) : 115 128.
Berre F L , Chauveteau G, Pefferkorn E. Perikinetic and or-
thokinetic aggregation of hydrated colloids. J. Colloid Inter-
face Soi. , 1998, 199(1) : 1 12.

, 2000, 16(2) : 9 12.

. , 2000, 16(6) : 1 4.
Payatakes A C, Rgagopdan R, Tien C. Application of
porous media model s to the study of deep bed filtration. Can.
J. Chem Eng. , 1974, 52(12) : 722 731.
,1992. 272 274.

Gregory J. Approximate expressons for retarded van der
Wadsinteraction. J. Colloid Interface Sci. , 1981, 83(1) :
138 145.

Gregory J. Interaction of unequa double layers at constant
charge. J. Colloid Interface Sci. , 1975, 51(1) : 44 51.
Ruckengtien E, Prieve D C. Adorption and desorption of
particlesand their chromatographic separation. A. . Ch. E.
J., 1976, 22(2) : 276 283.

Israglachvili J N. Adheson forces between surfacesin liquids
and condensable vapors. Surf. Sci. Rep. , 1992, 14: 109
159.

O’ Mdia C R, Summ W. Theory of water filtration. J.
AWWA. 1967, 11: 1391 1412.



