@kﬁME%ﬂﬁm .
32 % 2024 F 4 58 c SHASHDT

DOI: 10.16210/j.cnki.1007-7561.2024.04.013
ZEmETE, BHE, M. A SR R BRA e 2 AR P T AT R L SR b ) S [0, AR A R R, 2024, 32(4): 105-111.
LI X C, LV Y P, YE Z. Structural and performance analysis of graphene adsorption materials and their application in rapeseed oil

decolorization[J]. Science and Technology of Cereals, Oils and Foods, 2024, 32(4): 105-111.

A0 S J W PR R 23 4 PE: o i B L
FESRAFTNBE (v 8 L

FoeE!, SBF°, oF R

/

o

(1 AFREMRKRE HAHFEEHARFR, 5 dF 210016;
2. THRF RHRFRE, LH A4 214122)

i OE: ATARERGLANBILREFTHRIFRBES., bR X, KO LLEREFE, I
K ABIRB I AF B B A BT R B A R Td g b e . RIR s T Bame. et s s i 2
WMEREEZ RENENES L EHM AR (GNP) oA AL G 25 (GO ) WML R @t R o AT 4T
TRAE, EOAH G EHMA S MR R ek b, WA TEAFRBLE, R T 2 2HA L, Hm
®, REET, BEABRR DR FEENEEHEHEKRRLEARGHa, EREN: 5 GOM
Yo, GNP s34 m B &R B4, FFEAMKE (45 °C) &M T xbib g b et & R I R WAk
PR ELEREYN, £ GNP FAmE 2.0% (wt), i%E 45 °C. RHH I 5 min #4944 T, GNP T 1A
BLFR P 80.6% 9 v 2k & . GNP YRR IR R T i g B & B A B i3 AR . SR P B ) 42 e A 3, 2 o iy
R IE JE A T AR B 5 AT o

KR : &EM; SHMER; FAd; tad; RERE

hESZES: TS201.7 XEkFRIRES: A XEHS: 1007-7561(2024)04-0105-07
W& B & RE: 2024-07-02 10:48:30

M 2% B & itk https://link.cnki.net/urlid/11.3863.T7S.20240701.1940.017

Structural and Performance Analysis of Graphene Adsorption Materials and Their
Application in Rapeseed Oil Decolorization
LI Xiao-cheng', LV Ya-ping®, YE Zhan®<
(1. College of Materials Science and Technology, Nanjing University of Aeronautics and

Astronautics, Nanjing, Jiangsu 210016, China; 2. School of Food Science and Technology,
Jiangnan University, Wuxi, Jiangsu 214122, China )

Abstract: To overcome the shortcomings of activated bleaching clay in the decolorization of edible oil
industry, such as high operating temperature, large residual oil ratio, and difficulty in the disposal of waste

bleaching clay, this work developed the super-strong adsorbent material, graphene, as a new type of
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adsorbent for the decolorization of rapeseed oil. Graphene nanoplatelets (GNP) and graphene oxide (GO)

were characterized by scanning electron microscope. Fourier infrared spectrometer and Raman spectrometer,

etc After clarifying the structural characteristics of graphene, they were used for the decolorization of

rapeseed oil, and the effects of graphene species, addition amount, pressure, temperature, and reaction time

on the decolorization of rapeseed oil were investigated. The results showed that GNP was more effective in

rapeseed oil decolorization compared with GO and exhibited unique adsorption properties for chlorophyll in

oil at low temperature (45 °C). The one-factor results showed that GNP could remove 80.6% of chlorophyll

in oil under the optimized conditions of GNP addition of 2.0%, temperature of 45 °C and adsorption time of

5 min. GNP as adsorbent for oil decolorization has the advantages of low reaction temperature and short

adsorption time, which could have the potential application prospects in low temperature moderate

processing of oils and fats.

Key words: structural and performance; graphene; rapeseed oil; chlorophyll; low-temperature decolorization
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Fig.1 Surface morphology of GNP and GO
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Fig.2 The surface functional group analysis of GNP and GO
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Fig.3 Analysis of GNP and GO surface defect extent, crystal type and interlayer structure
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Fig.4 Effect of GNP and GO on the decolorization of rapeseed oil
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