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Scheme 1 Illustration of preparation of G-COOH
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Fig.2 Effect of adsorbent dosage on the adsorption of dyes Fig.3 Effect of time on the adsorption of dyes
a. methyl violet; b. neutral red; c. brilliant yellow; d. alizarin red a. methyl violet; b. neutral red; c. brilliant yellow; d. alizarin red
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Fig.4 Effect of initial concentration on the adsorption of dyes Fig.5 Effect of pH on the adsorption of dyes
a. methyl violet; b. neutral red; c. brilliant yellow; d. alizarin red a. methyl violet; b. neutral red; c. brilliant yellow; d. alizarin red
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T G-COOH fifi S fb Ay 280 v 03 70 A S B PR B 700 Bl 1 RS A 071 P ) 8 R R AT 1) R e A AE (A5
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Table 1 Adsorption isotherm constants for four dyes

Langmuir Freundlich
Dyes
] Quon/(mg-g™")  b/(Lomg™") R Ky/(mg-g™") n R

Methyl violet 714.3 0.182 0.995 123.8 2.451 0.934

Neutral red 322.6 0. 066 0.998 45.96 2.767 0.920

Brilliant yellow 86.20 0.007 0.892 1.750 1.604 0.943

Alizarin red 99.22 0.003 0.871 1.234 1.262 0.959

K2 AFEBBBRMBNESH
Table 2 Adsorption Kinetic parameters for four dyes
Dyes Adsorption amount/ Pseudo 1st rate constant Pseudo 2nd rate constant

: (mg-g™)*  q/(mg-g™") hy/min”" R q./(mg-g”")  ky/(g-min-mg™") R
Methyl violet 99.09 36.28 0.091 0.741 100.0 0.012 1.000
Neutral red 91.12 29.73 0.043 0.912 95.24 0.002 0.999
Brilliant yellow 15.11 15.48 0. 006 0.969 15.92 0.012 0.982
Alizarin red 23.34 23.36 0.037 0.971 29.16 0.001 0.987

2.8 G-COOH Wy HMizhh=
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R I R Bl ) S R 3 i) P — G R 2l g 2 e B Sl 12 T R R 3 R A T S
Lagergren 12 W B A6 0 1ol — W FHASCARY 122 0T LAy IR R R (6) I (T)

In (g, —¢q,) =Ingq, -kt (6)
t 1 1
— = +—t (7)
4,  kq  q.

N, g PSR AP 0 B 4 (me/g) , g, I T) ¢ B A I Bff e (mg/g ), g, 9 ~F- 7 W B (mgy/g)
ey — R B R (i ™) ey SR O B (g mincmg ) o
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XFSEI R G-COOH X b4z HR ik 2 Fhil B ASERIUEA 53L& Ab 2R, 15 20 A s 12 2800 T35 2.
26 2001, ME T 07 AR AT LASE A AR G-COOH X 4 b [ BH 25 1~ Yok B L 28 roPR 21l i 0 vt 241
R AT R BFSE  RAEHEE T 1, T2 P A 25 AR 4 2% o o ph o — 9034 0y B3 s 74
U N 50 mg/L R G-COOH Xif 3L 28 vbar ks B A6 240 9 BE WL B &y 100. 0.,95. 24 (15. 92
F129.16 mg/g, 5522 45 HIWSLH{H 99. 09 91. 12 15, 11 F123. 34 mg/g #5341 . IR Al BEAE T« 1 207
FRALF5 1 AT P ORI T IR B R 9 TR R IS5 7 P 1 TG W Bl A BRI T LA A v 4 T bl
YR T1E G-COOH LMz FHpLE >

3 45 @

G-COOH Xof GEAF Ay Wiz Fff 55 G 9 2 T S LA S, X FH 88— SR ek Ay 02 R 4 DR B g - et o ke FE
BL 5 1 W BTSRRI G, MR B AR 3 T 700 mg/g o Xof TS Ykt FE R SRR R 2L, BB Gk pH (1Y
SRR ILIE ARSI G 08/, e fE pH (B0 6 1 7 Til BA 2 1~ SeRHAl R BRI 2407 pH 1.5 ~
115 2 Ja) B (R B pH B3 IR , Bl BT P 45 16 A3 R T I R A 14T o G-COORLXT FH B 1~ et HY
SESCFI PR LT AW R A B A5 5 Langmuir W2 R, 17 X0 B B 5~ Zolb il 22 B R0 9 28 20 A WG o 78 B 75 45
Freundlich W, WHTZ W], G-COOH X Bt i) e B i 72 75 55 4T o G-COOHXS YLtk 14 W5 sk FEE 45
R W B JEAS b S AEAERT 15 min A, IR BRI E] S 100 min B, 0% fFJEAS Bk 07 28l 122
T HEE— 22l 1A R BE S Ay ok 4 Fh g 1B GURHE G-COOH MR 2h 11447
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Adsorption-decolorization of Four Ionic
Dyes by Carboxylated Graphene

LV Shasha, WEI Jing, JIANG Feng, WANG Sui "
( Faculty of Materials Science and Chemical Engineering ,State Key Laboratory Base of Novel
Functional Materials and Preparation Science ,Ningbo University , Ningbo 315211, China)

Abstract The structure and characteristics of synthetic G-COOH were studied using the FTIR technique. The
adsorption of four ionic dyes, methyl violet, neutral red, brilliant yellow and alizarin red, onto G-COOH in
aqueous solution was studied in a batch system with respect to adsorbent dose, contact time, initial dye
concentration and solution pH. Also, the desorption properties of methyl violet dye was investigated. The
desorption data show that the removal percent of dye methyl violet from G-COOH is 88.2% by using NaOH/
EtOH eluting reagent, and the desorbed G-COOH can be reused to adsorb the dye. The Langmuir and
Freundlich adsorption models have been applied to describe the equilibrium isotherms and the isotherm
constants are determined. The Langmuir model agrees very well with the experimental data of cation dyes
( methyl violet and neutral red) , while the adsorption behavior of anion dyes( brilliant yellow and alizarin red )
are fitted to Freundlich isotherms. The calculated absorption parameters indicate that absorption process of
dyes on G-COOH is easy to take place. Batch kinetic data from experimental investigations on the removal of
four ionic dyes from aqueous solutions fit well with the pseudo-second-order kinetic model. The results in this
study indicate that G-COOH is an attractive candidate for removing dyes from dye wastewater.
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