HWAHAK KONGHAK Vol. 25, No. 2, April 1987, pp. 183-192 183
(Journal of the Korean Institute of Chemical Engineers)

Ak EEREN %3S DBS-Eriochrome Black T2
AR BE

SHA - Ak

F|IRER THAE RETEY
*RINREH TRAE (LT
(198611 10¢ 149 %4, 198741 29 249 = =)

Binary Adsorption of DBS-Eriochrome Black T by Activated Carbon
Fixed Bed

Dong-Youn Kim and Mal-Sik Pack*

Department of Environmental Engineering, Pusan National University, Pusan 607, Korea
* Department of Chemical Engineering, Pusan National University, Pusan 607, Korea
{Received 14 October 1986; accepted 24 January 1987)

C 3

BEkepoll FfEShs RmEmiEMEEIQ] DBS(Dodecyl Benzene Sulfonate)?} #ukte] —f&9l EBT[Erio-
chrome Black T, 1-(1-hydroxy-2-naphthylazo)-6-nitro-2-naphthol-4-sulfonic acid sodium salt’
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Abstract— An adsorption study was carried out for a water system consisted of two components of DBS-
Eriochrome Black T on a fixed bed packed with granular activated carbon. The results were tested by data-fitting with
breakthrough curves to elucidate which is the most optimum model among three different models-liquid phase con-
trolling model, solid phase controlling model and combined liquid-solid phase controlling model-which were
developed by Hsieh and co-workers. Also this work was studied on the breakthrough curve which was affected by
variation of bed height, inflow rate of liquid phase, and concentration of each species of inflow liquid phase. It was con-
firmed that the optimum fixed bed model for the system is the solid phase controlling model. Appearance time of each
species at top column is delayed and the width of overshoot is wider with increased lenghth of bed height. Appearance
time of each species at the top column is faster and the rate of concentration change of out flow systems is slower with
the increase of flow rate. The width and height of overshoot is narrower and shorter, respecively, with the increase of
flow rate.
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Table 1. Physical properties of Filtersob 400 [10]

Value

Total surface area (m2/g) 1000—1200
Pore Volume (cm3/g) 0.94

Parameter

Effective diameter (mm) 0.42—0.71
Density (g/cm3) 0.441
Specific surface area (cm?/cm3) 78.37
Internal porosity 0.728
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Fig. 3. Adsorption rate curve for EBT.
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Fig. 7. Breakthrough curves for DBS-EBT and
calculated results for different control
models.
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NOMENCLATURE
a, . Langmuir constant of species i defined by
eq. (35), cm?/g
A, : partition coefficient defined by eq. (40)
b, - Langmuir constant of species i defined by
eq. (34). cmd/g
C . fluid concentration, g/cm®

inlet concentration in column or initial con-
centration in batch and equilibriunt experi-
ment, g/cm?

C, . final (equilibrium) concentration in equili-
brium experiment, g/cm?

¢ . concentration of species i in liquid phase,
g/cm?

column inlet concentration of species i in li-
quid phase, g/cm®

i

¢, : liquid interphase concentration of species 1,
g/cm?

D, . diffusivity in liquid phase of species i,
cm?/sec

d, : mean particle diameter, cm

D, pore diffusivity of species i. cm;’i:fec

D, surface diffusivity of species i, cm*/sec

i : index of multicomponent species

K, . separation factor defined by eq. (43)

liquid phase mass transfer coefficient defin-
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- opore t

Jt

. defined by eq. (19
: defined by eq. (27
. defined by eq. (1)
. defined by eq. (2)
: defined by eq. (2)

g/g
: solid phase concentration in equilibrium

ed by eq. (39), sec”!

- sulid phase mass transfer coefficient defind

by eq. (41), sec™?

height of activated carbon packed in col-
umn, cm

total number of adsorbable species present
in solution

)
)

Langmuir constant of species i by eq. (34),

with C,, g/g

. solid phase concentration in equilibrium

with ¢, g/g

: solid interphase concentration of species i,

g/g

. solid phase concentration of species i, g/g

: time, sec

. flow rate, cm/sec

. volume of feed in equilibrium experiment,

cm?

. amount of activated carbon in equilibrium

experiment, g

: dimensionless liquid phase concentration

for species i defined by eq. (11)

. dimensionless liquid interphase concentra-

tion for species i
internal porosity of carbon

. defined by eq. (42)
. dimensionless solid phase concentration for

species i defined by eq. (12)

. dimensionless solid interphase concentra-

tion for species i

. dimensionless distances variable defined by

eq. (13)

. distance from column inlet, cm

. bulk density of carbon in column, g/cm?®

. void fraction of bed

. dimensionless time variable defined by eq.

(14)

: dimensionless liquid phase mass transfer

coefficient of species i defined by eq. (8)

. dimensionless solid phase mass transfer

coefficient of species i defined by eq. (9)

. parameter defined as £//€/

. 7&275__‘3,.‘ 7:!_?_0 dl ol Al - (;H-Es].i
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