FA2h FHoM
2024 9 A

T REREJR

Renewable Energy Resources

Vol.42 No.9
Sept. 2024

T RO AR 7 40 B R B 5t ) 2 S M AR AR 5

I, EEF, B, WEE, B

Aeathhlk Rz MRl SHRBE, GO F SR B RERA A TREECARBETE L, b

100083)

W OE. AW AT A G RN L PR BT T B R TR RE I AALBR S, i R 2
FIAT L& A= S AR S 0 28 53, HEAT 23 3 FH T T A SRR F T FEUAR R RRRL  SCREARAL T MROR BRSSP E AR
AL MR AR S5, I ASRA AR B R JECRE 2R KoCOs 3 AL A4 B B 2k i ik il 45 T ARAIR P 7% (AC)
1 3 PR S ¢ 2 5 HIA (AC/Fe , AC/Mn, AC/Fe/Mn) , i 2t {8 L 2L ARG 434 e W B A A 22 AR
YA T AR OO AE#Y  ZRTET I BRI L A2 TE A SRR AR L) AC S BFIAR HAR B B O AR B
J BRI IR 435110 309%F1 60 °C, HEHTEE A 3.10 mA; ZEDEAL A R, AC/Fe, AC/Mn il AC/Fe/Mn i
HL LA 9l 8.02,12.57,15.25 mA, %8 AC 43 IR T 159% ,305% ,392% ; 7EiAL 2545 F , L AC/Fe/Mn A BAHY 5,
B, A 12 mL ORISR BRI, BT ARG 7™ 4 0 R B AT R 2L T4 408.6 min, S HESH

40.61 mAh,

REEA: BAPERSRILM ; MR 5 AL Ak iR ;
XEHS: 1671-5292(2024)09-1145-07

FESES. TK6 XEFRERD: A

0 5|18

SR b — 0 o A2 RO R R AL
FREFAL AW REMRE R LR s, BAARRACR
e IR TS Y INERE R, R E ) 2 TR AEMOR BE
PRAE B A B BTGRP PEK 38 H X
LU B AR ) R AR e R 2% 7 PR AT Ab B
5 YL PR EE Y (] It 253 ORI ) R TR 2%, SR
A ) B RASR R AT LA B ASR A i ik e i L PR
ST AU TR . e B iy A
i 2 TR RN 25 o BRI i, B0 7 i P
2| RCIR CREN AL i SRR

A=W S e LA R IETAUR | FLBRZE
ORI O E RE AT SRR AN R, H SRR
PEFRRRE MERR AT, TR &R A A ) |
BAAEE R T, WL ARPILAIE K #RoR R Jit
B, 3 AR T 4 1 T SRR I AR L, 1%
FL AT BHE — R AAR R T S8 TR S A s AL T
P, Borghei MULIBBSE I Ay Jsok , il 45 4 1 M
BRPESRRL LI Y N-P 1828 2L B AREAL ) %
TR I Z R T R B2 nyERIZY, e Tt
T 2L B TE R K R e . RN
FER T PR A ATRE F TiO, By R 51IRA G IR A
PUR IR FAR R A R TR, AR E U PR

Wi EE: 2023-12-27,

AR AR

HBLHL I (Microbial Fuel Cell, MFC) AR . A9k
PRI RS . B2 AT DLk A AR
MILH5T, AR T ARkl A Bk FlL S T ARk
77 EA RIFRT S, Benipal NORHFSE I | ARG
il s A A i ZE AR T T D E B
A EASR AL H ol 4R RE , Chen KIFSE T2 90
VR AR SE AL P IR Bt (Solid Oxide Fuel Cell,
SOFC ) #R B (14 M AR S5 A8 e P, & BIAE 800 C 4%
T, OREH R W ) 28 B B Al AR
A (R T R B UEIA T B3 R AR i
SOFC it A T8l & A v A T

(S 7/ e 2 (R Y/ e S SR B AL
RIS B ST T ) T AR A i) L A2 P
A A R BB AT AT, TR AR
FEIRSH 1 55 PRI 25 AR ) A T A SR e
L BT S WL . AR B SRS T AR HA
FIMAE R MR IR TAE SR, SRIE I
TEALE MR AR i SR L & R T8 A4 e
FAIRAS SAFife ¢ 2 B A ARV E SR ek R e ek b P
FAIMR B, DAARAC AR I BHAR AR KOH Tk
Sk LRSS, A T R LT RS LA A
PERE, FRIT T LT MR =) AR Rt i) &
JEWE T, A SEEUMOR 2 354 0 (B A

ESWHE: FEEEATIRITRIEE (2022YFD2200904) ; #f de A Boskll BHEE 51 B (3£ TG[20221004) ,
BEESE . (E%5(1987-), 5 Wt BIBEZ, PR 07 o AR YR BER S RA B, E-mail : rxueyong@bjfu.edu.cn

- 1145 -



T RERETR

1 #R5HE*®
1.1 EEA#

ABIF 5 8 LT MR YRR 5 o ROk 7R
600 C T TR AT ISR B , XTI e EA T TRIAL 3L
TR IS I PRI A RN, 2R O Je A5 30
AN . BRI ZE K,CO, 1AL G 15 2 ARA
M (AC) , Tl & MRS % 52 G B AR B
fil IS5 % ] A AROR B IR S BRI
SRS IURU(TRE N {3 L E N
PSS E ) , A RIMORIR , (i ] SR TR
X H AT AR IURI I 28 AL BE K 1S AR B
WA 2T DLk A SEAGR R R ALy, ILAREAR
TR ERYEZE, LA 1, 65K iR 2 T
WEEAE , FOAETIE ORI AR ) Tt 1Y
PR T S BRI S
1.2 AR R I A AR A6 ] &

W 28 PR TG M ¢ (A C) A J 6 (DK &
SRR PUKA iSRRG L K UK A AR RS
VU7KA AR R TR S ) Fi B —E LU ST G
PR G WA E L prh 38 A 200 mL/min (7
RANEHR AR, FHRZ 450 CJfBbe 2
h, A SRR A E =G O, BV AT 15 4 J8 5 4k
IR IS o B2 G B BE (4 3iE R AC/Fe,
AC/Mn Fl AC/Fe/Mn) , FEARA IS 7 525 FOAN A
Bh L LHBFNER VUG 25 B0 (PTFE ) 3 i 4:1:1
T LR A5G IR RE IR B AR Tk I, &
b FE AR B IAS B FtR B AR AL, ARSI AR ey
GIEFE, g AR bR 0 A B R
AR, B 4 g BRI EIA 0.01 mol 4R EL,
1.3 AR AE R A A b A R AR T

it XL-30-ESEM-FEG %137 %& 5494 o1 7
AT (SEM) 3 Bk AR S 5 52 5 AR L )
WIESR I3 v R 7 kV ;SR XMax—80 HUfE i
MBI e RZ RS & R
Equinox 55 A& L2165 (FT-1R) 43 Brfis
WREHO B REHT , ZLAMAIR A 500~4 000 em™, 73 Hf
K 4 em™,

1.4 B TR 4o B & by 285 5 )
=W RE S

K A 3 mol/L () KOH ¥ AE b v
JoT, BRI 2 0 AR AT KOH 3, B %
HEA KOH IR, Bl f st AR SC ) UL 1,

- 1146 -

2024,42(9)

IR

(b) Sl
Bl 1 BT YR it

Fig.1 The fuel cells based on wood pyrolysis products
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Fig.2 SEM images of AC,AC/Fe,AC/Mn and AC/Fe/Mn
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Fig.3 Fourier transform infrared spectrum of AC,AC/Fe,AC/
Mn and AC/Fe/Mn
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Fig.4 Mass fraction of pyrolysis oil from wood and

environmental temperature on the current of fuel cells
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electrodes in fuel cells based on wood biomass

pyrolysis products
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Fig.6 The electrochemical curves of AC,AC/Fe,AC/Mn and
AC/Fe/Mn electrodes
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Fig.7 Durability testing of fuel cells based on wood biomass

pyrolysis products
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Preparation and performance study of fuel cells based on
wood biomass pyrolysis products

Wang Bowei, Ren Xueyong, Dong Jiangchuan, Liu Xuelei, Fan Yongming
(National Forestry Grassland Wood Material Recycling Engineering Technology Research Center, School of
Materials Science and Technology, Beijing Forestry University, Beijing 100083, China)

Abstract; Biomass pyrolysis can produce pyrolysis carbon and pyrolysis oil, of which the
pyrolysis carbon is rich in surface functional groups and pore structures, while the pyrolysis oil
contains a variety of components that can undergo redox reactions, which can be used for the
preparation of fuel cell electrode materials and fuels, respectively. In this article, the working
conditions of using wood pyrolysis oil as alkaline fuel cell fuel were optimized, and wood activated
carbon (AC) and three types of wood pyrolysis carbon composite electrodes (AC/Fe, AC/Mn and
AC/Fe/Mn) were prepared from wood pyrolysis carbon with K,CO; activation and metal loading,
furthermore the electrodes were analyzed using Fourier transform infrared spectroscopy, scanning
electron microscopy, and electrochemical workstation. The microstructure, surface properties and
electrochemical activity of the materials were analyzed by Fourier transform infrared spectroscopy
and an electrochemical workstation. The results indicated that the optimal wood pyrolysis oil mass
fraction and environmental temperature were 30% and 60 “C, respectively, when AC was used as
the cathode electrode, at this point the current reached 3.10 mA; under the optimized conditions,
the currents for AC/Fe, AC/Mn and AC/Fe/Mn were 8.02, 12.57, 15.25 mA, which were 159% ,
305% and 392% higher than that of AC, respectively; under the optimized conditions, when AC/
Fe/Mn was used as the cathode electrode and 12 mL of wood pyrolysis oil was added as the fuel,
the fuel cell constructed from wood pyrolysis products could work continuously for 408.6 min with a
total discharge capacity of 40.61 mAh.

Keywords: alkaline fuel cells; wood biomass pyrolysis products; electrochemical performance;

electrode material
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