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Abstract— The amount of Cr(VI) adsorbed from aqueous solution in AC and ACF packed column was in proportion to
specific surface area of AC and ACF, and the adsorption rate of ACF was 1.5 times faster than that of AC. Owing to
release of OH |, the pH of solution was increased during adsorption of Cr(VI). The adsorption of Cr(VI) was well performed
under 10 *M concentration. However, as the concentration increase, the effluent concentration was suddenly increased in the
beginning of flow, which was due to the increase of molar ratio of Cr,0;' to HCrO, . Although the adsorption rate was in-
creased in higher flow rate because of decreasing in film resistance, the amount adsorbed was constant. The minimum bed
length for constant pattern was coincided with the length of unused bed.
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Table 1. Physical properties of AD'ALL fiber

Fiber diameter

(um)

Tensil strength Tensil modulus True density
(MPa) (GPa) (iec)

10-15

100-250 3-7 1.6-1.65

Table 2. Textural characteristics of ACF and AC

ACF-10 ACF-18 AC-F400
BET surface area(m’/g) 1210 1950 1215
Average pore radius(A) 8.2 10.9 115
Total pore volume(ml‘g) 0.49 1.07 0.45
Micropore volume’(miig) .44 0.74 0.32
Micropore area“(m®/g) 1170 1710 995

a: t-method.
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Fig. 1. Schematic diagram of experimental apparatus.

1. Column 6. Polystatic pump
2. Adsorbent 7. Flowmeter

3. Water bath 8. Valve

4. Feeding vessel 9. Reservoir

5. Peristatic pump H). Spectrophotometer
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Fig. 2. Removal of chromium(VI) in ACF and AC packed column.
(C,=52ppm. F=1.3 mkymin. pH,=3.0, H=8.5 cm, T=298 K).
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Table 3. Operating conditions and results of Cr(VI) adsorption for

AC and ACF
R Packin
Sample D Weight df:nsityg 9 4 V;"r’ Z
(8) (em') (mg/g) (mg/g) (10 "em/s)  (em)
ACF-18 1.27 0.190 126 167 1.91 1.82
ACF-10 2.04 0.306 78 101 2.30 (1.90
AC-F400 1.74 0.261 66 101 2.09 2.33

pH=3.0, H=8.5cm, C,=52 ppm, F=1.3 ml/min, T=298 K.
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Fig. 3. pH change of effluent passing through ACFs and AC packed
column.

(C.=52 ppm. F=1.3ml/min, pH=3.0, H=8.5 cm, T=298 K)
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Fig. 4. Removal of Cr(VI) in ACF-18 packed column for concentra-
tion.

(F=1.3 ml/min, pH=3.0. H=8.5 cm. T=298 K)

Table 4. Operating conditions and results of Cr(VI) adsorption for

concentration
Concentration ~ Weight  Packing density qa q, qp ratio
(10 “moly (g) (g/em’) (mg/g) (mgg) (%)
1.0 1.27 019 142 167 100
1.5 1.30 0.19 101 145 71
2.4 1.10 0.17 - -

pH=3.0, H=8.5 cm. F=1.3 ml/min. T=2U8 K.
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Fig. 5. Removal of Cr(VI) in ACF-18 packed column for flow rate.
(C,=52 ppm, pH,=3.0. H=8.5 cm, T=298 K)

Table S. Operating conditions and results of Cr(VI) adsorption for
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Fig. 6. Removal of Cr(VI) in ACF-18 packed column for bed height.
(C,=52 ppm, F=1.3 ml/min, pH,=3.0, T=298 K)

Table 6. Operating conditions and results of Cr(VI) adsorption for

flow rate bed height
Packin; Packi
Flow rate Weight difml:\ K w 4 Ve 2 Bed height  Weight dicm'i':yg a4 Virr Z, LUB
(10 “cmys)  (g) (g/em (1() ‘m/s) (mg/g) (mg/g) (10 °cmy/s) (cm) (cm) (2) (g,"c}r\’) (mg/g) (10 ‘cm/s) tem)  (cm)
360 128 019 447 118 154 262 168 8.5 127 019 126 191 152 20
273 127 019 408 126 167 191 182 45 076 022 91 095 081 12
188 123 018 356 120 159 122 171

pH.=3.0, H=8.5cm, C,=52ppm, T=298 K.
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C,  :influent initial concentration [mmol]

C.. :cffluent concentration {mmol]

D,  :molecuiar diffusivity [cm’/s]

k - external film mass transfer coefficient [cm/s]

: length of unused bed [cm]
q : amount of adsorption [mg/g]
Qs :amount of adsorption at break-time [mg/g]
q s total amount of adsorption [mg/g]
R,  :average adsorbent radius [cm]

Re  :Reynolds number [-]
Sc : Schmidt number [-]
Sh : Sherwood number [-]

t : time [sec]

u : superficial velocity [cmy/s]

v : volumetric flow rate [ml/s]

Vyr, @ average moving velocity of adsorption zone [cm/s]

W :adsorbent weight [g]
Z, - length of adsorption zone {cm]

azg|ojA X
£, & :voidage of adsorption bed [-]
n s viscosity of solution [g/cm - s}

Pe : packing density of adsorbent [g/cm’]
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