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Abstract

“The kinetics of fixed bed adsorption of C.0.D. component in the waste water from a dyeing
mill were studied at 20°C and 1 atm. pressure with the Zeolite mined out of Yeoungill, Korea.
Rates of liquid phase adsorption in the fixed bed packed with granular active carbon and
Zeolite sand mixture were discussed for the flow rate of waste water, for the height of
adsorption column, and for the mixing ratio of Zeolite and sand.

In order to determine the kinetics of adsorption in the fixed bed adsorption column, material
balance was applied to experimental data obtained from concentration-time profiles of the
waste water passing through the bed of adsorbent.

Kia, and Ksa, were calculated from adsorption rate.

Adsorption mechanism of granular active carbon and Zeolite were film diffusion and intra-
particle diffusion. Therefore, surface diffusivity and pore diffusivity were calculated respec-
tively from the Glueckauf and Hashimoto’s equation.

The plots between Reynolds and Sherwocd number gave a straight line on log-log chart
giving a slope of 1/2 and 1/3.

As a mixing ratio of Zeolite and sand 1:3 was found as a good transfer correlation giving
K.a, 0.3765 and pore diffusivity 1.32 X 10°% cm?/sec.
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Table 1. The Properties of Zeolite(%)

Ignition| «;~. | CaO+ |qa; X-ray
Sample Loss ‘ Si0O2 §A1203 MgO\Sl/AI[ dif.

Zeolite | 18.7 | 57.1[17.0 2.7 | 29 C

C: Clinoptiolite

Table 2. The Composition of Dyeing Waste Water
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Glueckauf® 4] ¢ 3gt surface diffusivity ¢}
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Table 3. Experimental Data
Run No.‘ Re [ Kras | K;a, D, ‘ D, i notes
1| 210 ) 0.0398 | 0.8247 | 2.1%10% | 1.01x10% |  Activated Carbon
> | 140 | 00340 | Losso | 28x10° | 1.34x10¢ |  Activated Carbon
5 | o048 | 0.0107 | 0.1595 | 6.0x10% | 557x10°  Zeolite(1:2)
8 | 1oo | o020 | o375 | 1310 | L32x10° | Zeolite(1:3)
1| L0 | 0.0103 | 0.1733 | 6.6x10° | 5.95x10° Zeolite(1 : 4)
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2.2F x A.C :
'1;." o Zeulite /
> oo A Column cross-sectional area, cm?
"\n Lal c’/ ' : : n b‘ ectiona . )
_— R a, Specific particle surface area in bed, cm?/
b | em
wo C Column effluent concentration, ppm
1 Cy Inlet concentration, ppm
— PRE— > 35 = C* Fluid phase concentration in equilibrium,
log Re ppm
Fig. 11. log K;a, ds*/Dypi vs. log Re. D, Effective pore diffusivity, cm?/sec
Zeol . ! d, Average particle diameter, cm
[e] L [«]
0.34] 3, Oﬁeo:te«} o . 457 = »1 D; Effective surface diffusivity, cm?/sec
= 79 ) o
ST
' = =TE < K. Fluid film mass transfer coefficient, cm/
Ex4dA T3ty EHATEFA T Ko & :r‘ sec
3} =
= ek K; Coefficient concerning the intraparticle
mass transfer rate, g/cm? sec
V. # = g Average solid phase concentration, mg/g
gi Concentration in outer surface of the
£ ATE F5 ol 2L AEL Ay pacticle, mg/g
@D FAAE dg=5%4 C OD e qo Solid phase concentration in column in-
) A elsl FA} Zeolite 13 & F3 Elo] A let, mg/g
F2A A 7794 break through curve & o1 : Ti;rme min
A4 FAEE, AFEAAT AT (Kua), z  Adsorbent bed height, cm
T3 252U A 24 A T (Ksar), pore diffu- r  Adsorption rate, (dg/0f)z
sivity(D,) 8 surface diffusivity(Ds)% Ak ¢ Bed porosity, free volume per packed bed
R der e volume
A=} (=)
(EZ) '"i'zi):z\i% '?‘?’2:;“4'*9’]' E'HOLE.-E-TQJF’] 3 o Fluid density, g/cm3
A€ TP 5] A5ke] Reynolds =2} Sherwood o8 Bulk packed density of adsorbent, g/cm3
<& log-log paper 4ol EAF Azt A4FY  p. pevnolds number
kst Zeolite 71 whako] A4Ae 2 i ARG Sk Sherwood number
71&717F 1/3~1/2 0] A%+ R Particle radius, cm
(3) Zeolite s} =e & H-5ul &l 1:34 73 V, Superficial velocity, cm/sec
27F Ksay &) Zko] 0.3765 2 714 23 = F2
Hx 45l dast 20. 4 mmHg 9 A& 3 References
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