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Abstract — In this paper, the adsorption behavior and kinetic characteristics of cibacron brilliant red 3B-A from aque-
ous solution using granular activated carbon were investigated. The effect of various parameters such as adsorbent dose,
pH, initial concentration, contact time and temperature on the adsorption system were studied. Base on the estimated
Langmuir constant (R;) and Freundlich constant (1/n), This process could be employed as effective treatment method.
From the Temkin constant (B) and Dubinin-Radushkevich constant (E), This adsorption process is physical adsorption.
From kinetic experiments, the adsorption process followed the pseudo second order model with good correlation. Base
on the Gibbs free energy and enthalpy, the adsorption of cibacron brilliant red 3B-A onto granular activated carbon was

physisorption and endothermic in nature.
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Table 1. Physical Properties of Granular Activated Carbon

Properties Unit Value
Average particle size mm 1.638
Specific surface area m*/g 1,735
Density(at 25 °C) (g/mL) 0.48~0.55
Iodine adsorption value mg/g 1,000
Methylene blue adsorption value mL/g 180
ash % <10

NaO-

O=»n=0

PEA FL =2 (Jeiotec, BS-21)014 100 rpm] EE& 2447k &
QF SZAIFTE F2o] i oJaRRg]ste] ojde] F%E UV-Vis
E75-47](Shimadzu, UV-1800)% ©]-&-5to] &34 517 nm

oA FFEE S5kl Akt pH H3}e] w2 cibacron
brilliant red 3B-A2] SHEAS ZAKH] Sl5le] $5-8-8(pH 3~5:
CH,COOH-CH,COONa, pH 6~8: KH,PO,-K,HPO,, pH 9~11: NH,Cl-
NH,OH)& AHg-3te] 849 pHE skt

T SRS A pHellA cibacron brilliant red 3B-A2]
Z71%E5EE 100, 200, 300 mg/LE 243 AR olA] S8 100 rpm
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thEA H7kekar 25 °CellA] 24413F 2 8et AR Fig. 20 W
ERASITE 798 B EAJeke] FR15F Sl e} cibacron brilliant
red 3B-A%] S2HEE T7Fs=H], YRS F91E0] 200 mg, 250 mg,
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Fig. 2. Effect of granular activated carbon doses for adsorption of
cibacron brilliant red 3B-A (initial concentration: 100 mg/L,
298 K).

Korean Chem. Eng. Res., Vol. 52, No. 4, August, 2014



488
100
<
= 8ot
€
()
O 60}
()
o
S 40t
by
—
@ 20!
©
<
o L 1 L
2 4 6 8 10 12
pH

Fig. 3. Effect of pH on adsorption of cibacron brilliant red 3B-A by
granular activated carbon (initial concentration : 100 mg/L,
GAC: 200mg, 298 K).
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Fig. 4. Isotherms for cibacron brilliant red 3B-A adsorption onto granular activated carbonat different temperatures (initial concentration:

100 mg/L, pH 3, GAC dose : 50-500 mg).
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Table 2. Langmuir, Freundlich, Temskin and Dubinin-Radushkevich
isotherm constants for adsorption ofcibacron brilliant red
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AE7E S AE 4 5 A, Ks 257 7S 15.86<19.27
<2343 0% RIS EElAIT I/n gro= el FA At

3B-A on activated Carbon

Isoth P Temperature (K) ) B}
sotherms arameters 703 308 313 FAE T = Q= o), 0~1 Yol 9o Fzkxzlo] Adlsl,
Q, (mg/g) 2554 2984 3618 0.1~0.5 W flell glom v avpaoleial sigint. & Ao =N
Lanemuir K, (L/mg) 1338 1.688 1.737 ARFsE B2 Al (1/n) 2 0.237~0267% ol a3l 2kt
& R, x 10 7418 5.889 5.724 o] 7Fs3t 9odof QS & = ASITH12).
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S e
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I 0.999 0.999 0.987
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I 0.935 0.940 0.947
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cibacron brilliant red 3B-A%] 21|27} A3t 22|ihHo] = 4= & =1 e Ao 2B 2= 0)
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3-1-2. Freundlich 52 2K pr
Freundlichi= $3¢ 15t $244)e] xlel thileo® olfeld Table 291 1 4k0] 0.935~0947% TFE S-S-F2A W} Ghut
HloPAR] F2ks aE et AP AE ABIIT o] gt AX T v wA Fsety, EEZvte]| urel g7t
= > -
on 0 —loa Kt Llow ¢ ) 15.97<19.78<23.82 mg/gC. & Z7Vek= 8ke el o Qlck. &3
€ .= 108 Bp™ 7108 Lo o] FHE E=5.893~6.426 kJ/motS- L}ERi=t], o]
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X = & x}2]0] & = L & 24 0] WEE ek
017] _1C u7—<|7é/] 4-(mg/L) q= uavxﬂ/l RG] ‘—‘l 6] J_;S]‘jg 0;_}"{[:9\,12}1‘:}‘[15].
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Table 3. Pseudo First Order and Pseudo Second Order Kinetic Model Parameters of Adsorption of cibacron brilliant red 3B-A by Granular
Activated Carbon for Different Initial Concentration at 298 K

Initial concentration Pseudo first order kinetic model Pseudo second order kinetic model

(mg/L) Qe cat (M) k; (h) r’ Qe cat (ML) ky x 10° (g/mg-h) r
100 24.56 0333 0.968 32.89 1314 0.999
200 34.40 0333 0.992 47.67 1.010 0.997
300 36.83 0.298 0.992 58.97 1.029 0.998
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Fig. 5. Pseudo first order kinetics plots for cibacron brilliant red 3B-A 3] W3lglo] ekl 7kl +36.95 J/mol K& Zb= 78 s1l A A A
adsorption onto Granular activated carbon at different initial AT 7F Z7Veit=E Ao "= ol AFSA] EF 18
concentrations (pH 3, GAC dose: 200 mg, 298 K, 100 rpm). FAMEZE STk Ao, ks i Ed el tet

cibacron brilliant red 3B-A%] ¥13}& o] E2 710 2 It QI 18].
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e 100 mglL .8 E
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% 0.3 A 95E Tkt Zosk SR P Y S 9 I8} 1
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g 02 ' pHE 2231 Qe Wrt R FRo] ThE Eo] 271 %
- 10 mg/Le] 99%% &2tst 4= QIQlt. 525258 eAE AES 4}
01 Langmuir 2] R, %} Freundlich 21¢] 1/n #ko 25 €] EAJgte] &gt
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