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Fig. 1

Formation process and mechanism of MGA
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Fig. 4 FTIR spectra of GO, GA and MGA
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e) MGA izt fi 1

- 108 -

£) MGA 3% 2



DE WmTrge, &
HEUABREESSREA R ERMIEL:

Syt IEA MGA (OWRPERE, LA 4 R L
VA L IO e . — F AR DU S Ak ) A
WX MGA FMRBZ 5, I X GA totFA 7RI,
i HEBSRIE— T MGA WEMPERER R, 455
WE 6c Frn. IWEIHATLIE 1, MGA X} 4 Fifg Ll
TAHY I B 5 143 1) 4 186.96, 186.76, 253.28, 3452 glg,
JEAHNE GA W71 3.5~5.0 1

JUTP 3 FH R B 70) B s 7K A B s < JE X A L
VR I A R AR L TR R AT LLE
MGA (W 25 e i Fis b ok . RAEWIN, T
AR 22 BT TE BT K P A BRI R iy B0,

MGA i 15 1) W B 25 et ph L BB Pl . A
IR, A BRI AW R A AR B UEFE AL B
AWFFEHI ) MGA %58 3.87 mg/em’, {58 R %
BERY 35254, XN MGA H (4 8808 R 740 fif
JEFF ML P E & A FLBRZS R, A3 AL
PR R 99.5%, XFEE K AFLIR A A2 [l il HLRE A
B, R [ B R BOE A LT B

B MGA;

a) MGA X PR b il R o
3507 mmGA.

LLll

ZB WOk I s
ABLE R

c) MGA Fll GA X} 4 FlAg WL 77 it e b 2

FLAEL %) W R A R 5 LA B G A0 B P A g
Ji. Kl 6d Fil 6e i MGA X C B 2tid 20 R / #%
PRI IS 4 . & 6d AT, 23 MR / #R58 20
AEFR G, MGA 555 5 b5 W B i 9 2 80%, X 78
Ut BT MGA HA 5 MG FAE . K 6e
AT, MGA TEFGFRFI (JR%5E ) 20 U, JLAMIAR/IN
R AR, ™ A A g RS
e e MGA TE R T / #A5E 5 29 1 min, 4l
AIFREIE A . X et Kb T T MGA 152565
NETE, BT MGA 1EW A HLT5 Yed Rk
53 B8 A MR ELAT T R A I 5

MGA i 57 W2 A RE 2 Hh HAS 20 3 FI S A BT TR
TS, REEBEEIM ARG N T IR R, RN
THXFAHUE R EAD B R, A8 R A
W T S i ZFLas0, HEE B AfLE
AEGRIEAMVE, R P e A AL T 25 =,
FE MGA Hof 880 i ARDHERL. R, R B 1R =
FIELRIEAN,  RE s A AL R R RE T .

b) MGA X PUG A Y W ff 1) A2

100

80r

S
§ 60
<

Q 40f

201

0 2 4 6 8 10 1214 16 18 20
cycle number

d) MGA WIFH e r i Eri A he

e) MGA WERMFT . #ABE R L AERR 20 YR A B T
6 MGA WM. BEBHEEMNKIERER

Fig. 6 The testing process and results of the adsorption and regeneration cycle performance of MGA
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Table 1 Comparison of adsorption capacity of several
adsorbents for organic solvents
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Synthesis of Composite Graphene Aerogels with Silicon Functional

Groups and Their Adsorption Properties

YANG Zian, LIU Qingwang, HU Zhongliang

( College of Materials and Advanced Manufacturing, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: Graphene aerogels have been thought as promising adsorbents for environmental remediation,
while the studies on their structure modifications and the innovation of their synthesis methods have been research
hotspots in materials science. Graphene aerogel was synthesized using graphene oxide as the precursor, dopamine
hydrochloride as the crosslinking agent, and L-ascorbic acid as the reducing agent by liquid phase assembly, and then
methyltriethoxysilane was hydrolyzed to graft Si groups on the aerogels by chemical vapour deposition, resulting in
composite graphene aerogel with silicon functional groups. The graphene aerogel was characterized by XRD, SEM
and FTIR and its properties were examined. The results showed that during the formation of graphene aerogel,
dopamine hydrochloride can effectively prevent the graphene sheets stack, thus making them distribute uniformly,
and the graphene sheets connected each other to form a 3D porous interconnected network structure. The graphene
aerogel with silicon functional groups exhibits excellent hydrophobicity and lipophilicity, and the contact angles
between it and water/oil are 145.36° and 0° , respectively. Furthermore, this graphene aerogel possesses ultralow density
(3.87 mg/cm’), ultrahigh adsorption capacity and unique regenerability. The adsorption capacities of this graphene
aerogel toward organic solvents can reach 186.8~345.2 g/g. Moreover, it can preserve about 80% of their initial
adsorption capacity even after 20 adsorption-desorption cycles.

Keywords: graphene aerogel; hydrophobicity; superlipophilic; regenerability; oil-water separation
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