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Fig.1 The crystal structure of graphene materials

FIRTSIR BRRIE TR A, G548 o0 4 1) A1 B Jds A R
FEB AL, 4 R 22RO A A S50 A SRS AL A 28
Mo TCORBER A SR SERT R ad e A 2 L A
VR RRSRIRTE, B ) e i 5 L A RE T LA R 7
E= R (AN Y S U o S I SR e e S e 2
R e PR A T T A R T AR R A AR AR
FOEHM N RE ST, [RIIhid AT B T2 5 HAR S REAA L .
AL AT S I8 T LI S S5 A0 B OCHEA T A A S
fhIhRER R TP E S, SR HAERE .

JUE S A A S50 A SRR A A SRR K JEAIL
APLIE Y BRI RE Sy, B E—
AR ZAE Ho—, A SRR TP R AT
TS G [ el v A PR ST, 3840m 1 A B
AT S A SRR A TR A BRI A R A
AP R AT R RO RAE, B R AR
WD, IR BERERCRRAL

2 S MEHERIREE R LE

R 3 R S B AL S A A B R B 50 5 95 e
KA S AR R, P RIROAE T T . IR
WL P AR S S OIAROG . 19 ) - B0 A
GEETHAYLIGRY, B 250 T RO SRS E
MR AR LALEE

WECOZZEGHLEL: s 2 s, iAo a
FEAE AR, PR TS AT, M
EE T EAEIE, SEONERESBRAE RS &
Yo WARZHLBE EZAE T8 B 1. TR RS,
SEAAT BRI Y S A T RE T IA RE 5 FLA Az 1R RE R Y
S R A A SONE - DT e — 2358 A S8 FE A I
MR G4 IR B T iRe ) 12

—49 —



[” €1 %= = f PACKAGING JOURNAL
2021 £ £ 13 & % 1 B Vol. 13 No. 1 Jan. 2021

. cation-
organic

ollutants exchange
p \ CH, CH, P pH,, -
<00, O
v OH : v HY
n-7 stacking o O o ' on

metal ions interaction

O
S
inner—sf)l-lé}é -----
surface complexation y
- 0
07 "OH! HEE
oxygenated : O
functional groups teeoes
< pH, w=p
electrostatic electrostatic
repulsion attraction

B2 ASKEMELHEEERNEREE
Fig. 2 Sketch illustrating the main adsorption
mechanisms of graphene based materials
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Fig.3 Modification and compositing of

graphene materials
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Fig.4 Separation of dispersed magnetic graphene
materials under an external magnet

T A RENEANKORE T T2 Fe0,, AL R TR
PORIEE: | KPR IRTE | Atk s v A
A SR RRE, LR RT IR As
Co. Cr. Eum4mE 1 "™, i Hiknl ] T4t
WS . ZPIH B, MERZLAFAHLUOR 8 s
AL N BRTREEAORRT 24 #] CoFe,0, .

NiFe,0,. MnFe,0,. ZnFe,0,. CuFe,0, % 2 f f1 &
e X EERE: A S0 REANURAG DS ) W e
R, [FIEHAXE P EA R AR e
33 A:BHAR

PR A 880 2 AR P A RT3, Al
PR, Lt AR KGR BRTE SRS
PV AT 8500 2 BT, MR =4 S iibhoR B o
e BB R T Z ARk B

Y SRR RE AT RO S BRI R IR AR,
A R W B 500 1) T [T s T L == 4 A 3 0 X 2% AH 5L
W, JE R Z LA A R T ROR AR i, LA AT
PEMZ R AR, &AL, A FLERAL, 7ERRER .
AL P REORFRRE , A — AR B I B9
YA BIEE AR, R 5 2 LA IR
THRZAETEW A, RIS m, JrE
A RAEAME . = 4ef B iGE G EHA AT DaE L 25
HAbZhREM R, M HE— 042 S AR RE . X T2
POFEil, =Y SIS G PRE AT LA A8 U4 B R e
WEEPEAR, B GBI ALY EERE T,
AT A LRI TARGF AR B RE . BA 2
— Bt R BRI R AL B0

AR, g R, FESER, K
S1AT R A SRR S AR R A AR EAE T, AT
BEE A SmEEIAR T EA SR
BRRE ER e s B, R TAORR TR i
#, WA SRR Fe,O, 94 KK H1 R 1]
AT DAMARAS FA5 BIfET . 28 AR g e
MIEEH, Rl E A A A0 4 i T REVEAN KR+
FIA, AT LASE A o W R R v LR R T P A KR
TR E A A 50 7 2R R, TR A4k
TEPEA R R rh a5 PR R e, I B o
A P 1

a) K 10 000 {564 SEM &

-51 -



[” €1 %= = f PACKAGING JOURNAL
2021 £ £ 13 & % 1 B Vol. 13 No. 1 Jan. 2021

c) TEM A 1

d) TEM [ 2
5 EHASHRAE Fe,0, BREME SR
SEM #1 TEM
Fig.5 SEM and TEM of graphene oxide wrapped Fe;0,
composites with core-shell structure
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Characteristics, Adsorption Mechanisms of Graphene Based Materials, and
Modification and Research Methods as Adsorbents

HU Zhongliang, LI Jingying, XI Liujiang, YUN Xiaoru, ZHU Yirong

( College of Metallurgy and Material Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: Graphene possesses a unique structure and excellent characteristic and it has been regarded as a

promising adsorbent for water treatment. The characteristic and structure of graphene were introduced, and the

adsorption mechanisms of graphene-based materials against various pollutants were discussed in detail. Based on

graphene’s characteristic, the modification, composite and research methods for graphene-based materials were well

elucidated. In view of the importance of regeneration performance of graphene-based materials, the magnetic and

3-dimensional graphene-based materials were briefly reviewed and finally the future research directions for graphene

adsorbents were presented.

Keywords: graphene; adsorbent; water treatment; adsorption mechanism; research method
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