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Ethylenediamine modification on mesoporous carbons and its
influencing factors for removal of lead (II)

Yang Meirong' Li Kunquan' Xu Enbing' Qiao Xiaoduo' Pan Genxing’ Zheng Zheng’

(1. Jiangsu Key Laboratory for Intelligent Agricultural Equipment, College of Engineering, Nanjing Agricultural University,

Nanjing 210031, China; 2. College of Resource and Environment, Nanjing Agricultural University, Nanjing 210031, China;
3. Environmental Science & Engineering Department of Fudan University, Shanghai 200433, China)

Abstract Polyamine groups were modified on the biomass -based carbon channels’ surfaces by nitric acid
oxidation followed by reaction with ethylenediamine, polyamine-modified biomass-based carbon composites with
high efficiency for aqueous Ph(1I) removal were prepared. A L, (3") (four three-level factors) orthogonal design
table was established to discuss the experimental program and process conditions of mesoporous polyamine-modi-
fied carbon. The appropriate modified conditions were as follows: nitrate concentration of 17. 5% , oxidation time
of 5 hours, ethylenediamine dosage at 175 mL and activation time of 48 hours. According to the results of orthog-
onal design, the influence of nitric acid concentration, oxidation time, ethylenediamine dosage and reaction time
on the Pb(1II) adsorption capacity of the polyamine-modified carbon was analyzed. The results showed that there
are 35% differences in adsorption capacity of these polyamine-modified carbons. Compared with ethylenediamine
dosage and reaction time, nitric acid concentration is the most important factor in preparation of ethylenediamine-
modified mesoporous carbon for Pb(II) adsorption. This demonstrated that the adsorption properties of lead on
ethylenediamine -modified mesoporous carbons could be more effectively regulated by adjusting the concentration
of nitric acid. Lead(II) adsorption on ethylenediamine-modified carbon was well fitted by the Langmuir model,
which suggested that the surface energy of the polyamine-modified carbon is more uniform. Lead(II) adsorption
on ethylenediamine-modified carbon is more likely to homogeneous sub-layer adsorption.

Key words porous carbon; ethylenediamine; orthogonal design; adsorption; lead ion
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Table 1 Factors and levels of orthogonal design
on biomass-based mesoporous activated carbon

with ethylenediamine modification

W%
K P A A B C D
(REBRREE)  (HUemtiE])  (Z M) (Scbkn i)
(%) (h) (mL) (h)
1 17.5 3 125 24
2 25 4 150 36
3 32.5 5 175 48
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Table 2 Experimental design, adsorption of lead (II) and range analysis of biomass-based

mesoporous activated carbon with ethylenediamine modified

%5 SRR (% ) AR (h) L HEH R (mL) L RS A] (h) W Bt Bk (mg/g)
1 — — — — 100
11 17.5 3 125 24 175
12 17.5 4 150 36 181
13 17.5 5 175 48 175
14 25 3 150 48 163
15 25 4 175 24 137
16 25 5 125 36 164
17 32.5 3 175 36 164
18 32.5 4 125 48 185
19 32.5 5 150 24 177
ky 177 167 175 163
ky 155 168 174 170
ks 175 172 159 174

R 22

wm

16 11
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Table 3 Analysis of variance on the Pb(II) adsorption performance of the mesoporous
biomass-based carbon with ethylenediamine modified

A= it 2 7 J5 A ¥ 5 P-value M &

A 928. 667 2 464. 333 0. 042 mE 0.578

C 482. 000 2 241. 000 0.078 A E 0.300

D 194. 667 2 97.333 0.173 T 0.122
TR 40. 667 2 20. 333

.7 P<0.05 W% ;P >0.05 AR,
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Fig. 1  Effect of concentration of nitric acid

on the lead (1) adsorption
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Fig. 2 Effect of oxidation time on lead (11) adsorption
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Fig. 4  Effect of reaction time on lead (II) adsorption
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