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GO/QPEI Nanocomposite for Fast and High-capacity Removal of M. Aeruginosa
LI Jie, XIAO Lin”

(State Key Laboratory of Pollution Control and Resource Reuse, School of the Environment, Nanjing University, Nanjing 210023,
China)

Abstract: This work described the synthesis of graphene oxide/quanternary ammonium polyethylenimine ( GO/QPEI) nanocomposite
as a novel and highly efficient Microcystis aeruginosa (M. aeruginosa) removal material. From pH 4 to 10, the removal efficiency of
M. aeruginosa by GO/QPEI in 2 min was over 96% . The adsorption isotherm fitted the Freundlich model better and the maximum
capacity of GO/QPEI was 5.58 x 10" cells-mg™". The kinetic data supported a pseudo-second-order adsorption behavior for GO/
QPEIL. The enhanced removal of M. aeruginosa could be attributed to the synergistic effect of GO nanosheet and the grafted QPEIL.

Key words : graphene oxide nanocomposite ; quanternary ammonium polyethylenimine; fast removal; M. aeruginosa
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Fig. 1 AFM and TEM images of pristine GO
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Fig. 2 FT-IR spectra of GO/QPEI and pristine GO
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Fig. 3 SEM images of GO, QPEI and GO/QPEI
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Fig. 4 Zeta-potential curves of the GO and
GO/QPEI at different pH values
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Fig. 5 Removal efficiency of tested materials
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Fig. 6 Light microscope photos of GO/QPEI-

M. aeruginosa cells aggregates
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Fig. 7 Adsorption isotherms of M. aeruginosa cells on GO/QPEI fitted to the Freundlich model and Langmuir model
%1 Freundlich #1 Langmuir W%t &;8 45 %
Table 1  Parameters of Freundlich and Langmuir sorption isotherms
WE Freundlich A&7 Langmuir il
>~ K; 1/n R? ¢,/ cells-mg ™! k, R?
GO/QPEI 2.79 x10° 1.27 0.998 5.58 x 10" 2.71 x107 0. 952
F2 B—HNBR-HEERBE
Table 2 Parameters of pseudo-first-order and pseudo-second-order kinetic models
B — AR R — R
2
i e, exp by /min ! q.(cal)? » ky o q.(cal)? r2
/cells-mg ™! /mg- (cells*min) ~ /cells-mg ™!
GO/QPEI 3. 14E +7 1.736 75 3.09E +7 0.998 87 1. 11E-07 3. 14E +7 0.999 92

1) IR EE s 2) T H

AR IRE B — o S B AIL
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T HARK A b B2 A9 2R K 2 3 K R i pH
(B TH iR, T pH (B 5 0 W% 6 750 1052 ¥ e Ty ) o 22
PER. TEAFRY pH (BT, W B 77 2 1 56 141 2 ik 2

AR B R A | DA T 87 52 o0 5] 9 T 52 AN [m] 174 3
PR R B . AR S B8 T M pH 4. 0
~12.0 WyELH pH MEXT M. aeruginosa 2% 5 HIFZ I
50N 9 R, 24 pH M 4.0 224K #] 10.0, GO/
QPET X o 5 1 22 PR R AR BE 4E 7 7E 96% L) . X
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Fig. 8 Adsorption kinetics of M. aeruginosa cells on GO/QPEI fitted to the pseudo-first-order model and pseudo-second-order model

Lo}
=
9 L
8L
1 1 1 1 1
4 6 8 10 12
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M. aeruginosa MHIERHEE N 8 x 107 cells-mL ™!
9 %1% pH Xt GO/QPEI Bk M. aeruginosa 3ZE KM
Fig. 9 Effect of initial pH on M. aeruginosa removal efficiency of GO/ QPEIL
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H
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A —X AR 1.
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F14) EEL g HRORIE FAS — S R B I 55 7 pH R 11 A
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W EHE AW B Zeta HL AL BN - 10.34 A
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R EE A AR K AR A 2 R AE LR KR T Y pH
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