MR B MR Modern Food Science and Technology 2017, Vol.33, No.6

A 55 1 B H BRI R S RV K
HIERERT SR

BRI, kA, BRERE, e, BiRY, =EE'

(1. 38 T K FRSASE TARK, AN 510641)(2. £d32 T X FMFE 5L T2, A7 M 510641)

T : ALRAIEIES) Hurnmers 7 %4 & T 8 e 2, @134 5 83 B 72| b Bk, KGR ATER, $IF=4% %
BWr. SRR, HEHZG0 FHAER 3 3L4H, BT RERESFAMMN L. PIEEEEHIRF B Z % 5 FH(GN)
ABAR, AERZZEMB)AH-FEAK, F Nafion(NF) B & b i B GK)AnHih -3 -5 BR B ALER(GPO) %) & FAAAEL AR, FFA PU/C
YA ABAEALA], R BT, AT NF/GN/MB BHEAFaR 2K WAL 6 H b B £ AT B RAF 6 M RE, PR B4iit )] 0.77 V,
FAE 042 VIAFR KA EEE 42.05 pWiem?, ¥ 3T Z 82 Mg 0 . TERBS AT T 404K, ARt R A 3R
FoiEst MR HAT T 370, 2B D IRAT G A A A 3k &) A E b e L3R, RAE—FPEIE T AR EA R K.

KR My BRI RNL; Z B M ARSI bR UAMAR

NEES: 1673-9078(2017)6-173-177

DOI: 10.13982/j.mfst.1673-9078.2017.6.025

Preparation and Properties of Glycerol Enzymatic Biofuel Cells Based on

Three-dimensional Graphene

DONG Chang-cheng', ZHANG Li', CHEN Dong-xia', PIAO Jin-hua', LIANG Zhen-xing”, JIANG Jian-guo'
(1.College of Food Science and Engineering, South China University of Technology, Guangzhou 510641, China)
(2.School of Chemistry and Chemical Engineering, South China University of Technology, Guangzhou 510641, China)

Abstract: Graphene oxide (GO) was prepared according to a modified Hummer’s method, and graphene oxide aqueous solution, obtained
by ultrasonic exfoliation, was then reduced by hydrothermal method to produce three-dimensional graphene (GN). The results showed that the
as-prepared three-dimensional graphene material possessed a porous structure and some oxygen-containing groups disappeared after reduction.
A glycerol enzymatic biofuel cell (EBFC) was prepared using three-dimensional GN as the carrier, and Meldola’s blue as the mediator; Nafion
(NF) was used to immobilize glycerol kinase (GK) and glycerol-3-phosphate oxidase (GPO) to prepare the anode catalyst, and platinum on
carbon was used as the cathode catalyst. The results showed that the glycerol EBFC based on the NF/GN/MB enzyme-modified carbon paper
electrode had good discharge performance. The open circuit potential was 0.77 V and the maximum power density was 42.05 pW/cm? at 0.42 V.
The assembly of the glycerol EBFC and the working conditions were optimized. The performance was also evaluated using polarization curve
and alternating current (AC) impedance methods. This EBFC will provide a clean and reliable energy reuse approach for the treatment of
glycerol, a by-product of biodiesel in the future.
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