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Abstract
adsorption of imidazole ionic liquid on activated carbon. In order to change the surface functional groups, HF300, NF300, SF300 was synthe-

(School of Environment, Nanjing University, Nanjing, Jiangsu
[ Objective ] The aim was to improve the activated carbon adsorption. [ Method ]Surface chemical properties can directly affect the

sized by oxidation of activated carbon using hydrogen peroxide, nitric acid and ammonium persulfate. The adsorption of 1-butyl-3-methylimid-
azolium chloride (Bmimcl) and 1-octyl-3-methylimidazolium chloride (Omimcl) was studied on HF300, NF300, SF300. [ Result]The results
showed that modification by surface oxidation led to markedly increased contents of O-containing functional groups in HF300, NF300 and
SF300. In comparison with other modified activated carbons, SF300 exhibitedhigher adsorption capacity and more marked promotion in the ad-
sorption of Bmimel. The adsorption capacity increased from 0.19 mmol/L onTE300 to 0.29 mmol/L on SF300. However, HF300, NF300,
SF300 exhibited nearly identical adsorption for Omimcl. The adsorption isotherms of Bmimel and Omimclon on SF300 could be well describe-
dusing the Freundlich model. The adsorption of Bmimel and Omimclwell followed pseudo-second order kinetics, with kinetic rate constant of

0.016 3 g/(mg * min) and 0.0022 g/(mg + min) , respectively. Coexisting cation(Na™ ,
Bmimecl and Omimel adsorption on SF300 was highly dependent on pH, and the higher adsorption a-

and Ca’" effect was stronger than Na*.

Ca’") inhibited Bmimel and Omimel adsorption,

mounts were observed at pH 7 and 5, respectively. [ Conclusion ] Oxidation can improve the adsorption capacity of activated carbon.
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Table 1 Structural parameters of each adsorbent

HeRmH
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B ‘p rf" . Micropore ~ Micropore  Mesopore Pore
ﬁl}ﬁ’}'j . M;r:;e area volume volume volume
sobent (5L () () O
> m’/g em’/g em’/g em’/g
m/g
TF300 841.75 521.37 0.26 0.23 0.49
SF300 672.61 415.07 0.21 0.17 0.38
NF300 746.13 491.73 0.24 0.18 0.42
HF300 801.90 496.31 0.25 0.22 0.47
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Table 2 The result of Boehm titration on activated carbons

FETH HE & Surface group content / mmol/g

W B 55D TRPESEA TRtk RSk ok iR
Adsorbent Basic Acidic Phenolic L Lactone
Carboxyl

group group hydroxyl d group
TF300 0.74 0.43 0.24 0.01 0.18
HF300 0.16 0.80 0.73 0.01 0.06
NF300 0.02 1.32 0.24 0.50 0.58
SF300 0.04 1.92 0.30 1.13 0.49
2.2 RPtEIRZ MK 4a AT A AL)S 3 FPAPELXT Bmimel

PRI A ik 2 4 v, TEF300 114 d5c K I B £ 54 0. 19 mmol/g,
SF300 {45 KB4 0. 29 mmol/g, 294 50% [, 3% &

HI TR EE RN BRI A 5 0 RE AT nl U 235 1 ¢ 5 28 K
0.35
0.30
= 025
E 0.20

¢ lmol/L
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Fig.4 The adsorption isotherms of ionic liquid Bmimcl and Omimcl on activated carbon oxidezed with different oxidizing agents
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Table 3 Simulation results of ionic liquid adsorption isotherms

Langmuir #27% Langmuir model

Freundlich %! Freundlich model

W R i
Adsorbate  Adsorbent b I R? n f R*
mmol/g mmol' ™" - L"/g

Bmimel TF300 387.947 4 0.193 8 0.795 0 11.641 4 0.216 2 0.9520
SF300 235.1353 0.250 2 0.696 4 6.447 5 0.3127 0.957 0

Omimel TF300 464.500 0 0.566 5 0.9337 6.605 0 0.700 3 0.974 8
SF300 161.813 1 0.577 6 0.928 6 5.037 8 0.739 8 0.991 8

2.3 WEMIZNAZE A S UL, XF Bmimel (WEHHEI20 min - B

S FT 5, A B A 41,5 me/g; X Omimel (1

A5 240 min JF 3k BT, FHR B B 123.7 me/g,
2.4 5 SF300 (RIS 1125 400 4 2650 YR — 28D )

SRR R SR E ) 2REAT BLA, ME— GEh J)

lg(q, —q,) =lgq, —k,1/2.303

e LR st oy

1/q,=1/(k,q}) +1/q, (5)
K(4) (5)H,q, Ay ¢ BRI R PR, &, D ey 500 o — 2%

(4)
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Fig.5 The adsorption of ionic liquid Bmimcl and Omimcl on

SF300
A F RN~ NS

SF300 %} Bmimel F1 Omimel FR0 ffF 50 727 F e — 2% 5h 1)
S S5, R EIE 0.990 0 UL, FLit S 8]
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Table 4 Simulation results of ionic liquid Bmimcl and Omimcl adsorption kineticson F300

— & 5 F127 34 First-order kinetic fit

T Eh 12 Two stage kinetic fit

AZ B J

Adsorbate ky e R ky 92 R
mim ™' mg/g g/ (mg - min) mg/g
Bmimel 0.003 1 4.983 1 0.6122 0.016 3 41.3223 0.999 5
Omimcl 0.006 3 35.974 9 0.838 7 0.002 2 123.456 8 0.999 9
1.8r a 2.7 b
A Na* 2 A Na*
A | - A
= L5F a o Car = 24 * Car
= ‘ = rS
2.1F
> 12F T a
& A X Lst R a
= 0.9F A K A
W : w LS a
206 e g2 o,
&R s R . a
03f s s s ik * .
3 3
0 0. 02 0.04 0. 06 0. 08 0.10 b 0 0. 02 0. 04 0. 06 0. 08 0.10

#-F5%Z lonic concentration Jl mol/L
F :a. Bmimel ;b. Omimel

Note ;a. Bmimel ;b. Omimel

#-F5%Z Ionic concentration I/ mol/L

E6 FEEFRE Na*, Ca’* %t SF300 U% Bt Bmimcl 1 Omimcl F850
Fig.6 Effect of ionic strength(Na*  Ca’*)on adsorption coeffient( Kd)for Bmimcl and Omimel on SF300
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