%5 8 4355 2 Y]
2008 4 4 JJ

oW
The Chinese Journal of Process Engineering

\Vol.8 No.2
Apr. 2008

R RS B St PR S S AL SUBA R C/PTFE BYHI & R M BERAE

R, RRIM,

R,

HEI, IAtE

(R R E R AL TRERORBIE ST L, Y195 F9At 210009)

OB WP T BRIERORE it R S U B 2R DY I £ (CIPTRE) il 46 Uik, 2558 1 s il Rt v (0 2 52 i [

3, IR AR 2 b 2 AN S A SR P i 2 S AT LTI

XA ZA TS R AR PEREREAT T 9P fr. S5 RRW], [k

i BV IR SR VYIR L85 X DI RS AT RO M, Ferh 7705 10.0 MPa. 5 i 0.2 g SR DU SR 40

il 50% AT T il %% IR IR RE IR A dm K AL, I AEAb AL
FHEIR: A BPERR R BRI ST A
XEHS: 1009-606X(2008)02-0372-06

FESZES: TMI114 XEkERIRAD: A

LW E

I RS — PR EREE AU (3R S ) A 205 R
A, At R EE S E A IR S R
AR RE AR SR A B RS, I TR KR 2
Fivs g A A B, HE# TR, MR ik
FRCSL ] FH AL Fi vt 8 5 1 4% R R £ £ B ek 4 Ak
£ i (P71 71 Koy W { o R 18 (1 B €48 SR
b, BEPERR R IR S B A% DL B RE . Sl4ECR L
I, 8 e AR bR AR T R NV R A AR AL, I
SEIAE LR A P i AL R O, HA R, T
e, HUBRME RN HET, B PR B R R 2 e
B R A OB D, 2R R s A
I, AR AEAED R, [ AP SCRRROE 25 R U AT
Yamanaka 252 F1 Brillas 5%, Brillas 257 T g i 4%
BRI B SR E A0 T L R A5t e B B i
AALE RGN, Yamanaka 5P O M SCRESY, JF
PR T HLAR b B e sE e g R s s ik 4b,
Lobyntseva 25 MOVF FH e 4 54 4 Fi AR 7 v 0 B AR A4 1 751
PRR AT TR, BB X HAl B B 0 2% S 4 pag it
AT EARBIFFE. A AR L ri it S 245 B AR 61
& LTy B 2k & i SR VU R & 4% (PTFE,
Polytetraflouroethylene) 7 &5 = L i K LML, 2
HEPIERE, TR I A A =

2.1 R RIEE
MEE: XC-72 B (R4 A ), PTFE FLIR(H I

gt H#A: 2007-08-06, f&[E HER: 2007-11-28

FrEdp R, 2.5 h JEAA AR L E] 56 mmol/L.

PERERALE

AT, HAT(EHEE R FE AT A F]), Nafion B 117(F:
HAT]), oAb A T - Hr .

TEAER B DI (SX-4-10 AR TE A,
RSP AT PR 2 Wl BT A ), AR R
(ISM-5900 4, HA JEOL HLFAF]), MG
(KH400DB %452, Bl R AE S A R A |, W
JEAL(XLB-D350*350%12 4, |55 A W A LB A7 B 2
F]), B (178514 AL, &3 4k v i 4 \]), Solartron
AL 2E 2R A IR R 4.

2.2 SR BB ARG &

ARSI B AR FTRE B PYC HLRR, B
I CIPTFE Hifg.

BRIl 4. K XC-72 Wi 5 AR S,
PR IG, IONIE Ll PTRE FLEGE A fi ke, Al
ARG, UIREYI SRR R B H 5%(w) PTFE
FLRB KA AT b, BRI Tl HBUENER
[ 340°C WOE K T HRFEEH 10 min, FRAF ) FAk 4
NI AL L 2R 5 8 285 A A T AE IR,

FH A 1l %%« LA 40%( ) )51 7% (Johnson Matthey Corp.,
UK) A A, % 7 i R B AR

ARSI AR G — B B, (TR DR 4 S 56 7 AN
W A e R A
2.3 XWREMAE

AR A PUC WA B, Bl C/PTFE §
AR R B, SIS A R W] 1 7. 2 mol/L KOH
I PR, Ik iGE B0 2 MR % & I, T
s BRI A 5, T . B
WA Hyy BIAGEAN O, SEIG IR b AT L2415 s,

EEWMB: FEREEARTOR R I(863) M4 R H (95 : 2006AA02Z211): LI G5 JBiva L ¥ & 2 W (5. 2006-1-W-19): VL7534 AR

Bl &% W H (4n 5 : BK2006181; BK2007188)

EEE . RIH1984-), 5, MBI LA, BT A, EEAFRAETTMOUI; RE, EIKAA, Tel: 025-83587349, E-mail:

zshshen@njut.edu.cn.



2

PR BB = oL A AL S DI AR CIPTFE 1R 4% S it R RAE 373

It G0 HofO, AWM T % REAK R 3453 LA
s JFIRI AR 5,0, “MTE ML F A A AL
R, R

PH £« H,+20H —2H,0 +2¢",
m*& 02+H20+297—)H027+OH7,
AUV : H,+0,+OH™ —H,0+HO,"

KOH 4

|

AT UVVOUR B
Rext

2.Anode 3. Cathode
6. O, inlet 7. O, outlet

K1 S A e ]
Fig.1 Flow diagram of experimental apparatus
S REEAT 2~3 h, BB 30 min HURE 17K,
T T v B R B s b Ho O WK L. AR AR )
EF 7 3 T RS G AR 22 h 2. A S Bt
TR FL Tt S S ST Ml = R BH AR i 5k Nafion fi5
3T, TR H A o7 e N AR P ) KOH FHAR S &
Ho O, IR 73 B T CABT 15 AR 4544 HL0, 23+

2N H0, 7 1.
3 #RE3#

3.1 FAMRHI& R IE S IR0

S P AF 2R 5 B 0.2 g Al PTFE & 50%.
AN I3 R 8 IR, 23 BB R ) Fhth S W 2
HRATE RE. 3 AN AR IR AR 2 it an B 2 s, AAEIRT LA
F i, 3 4k rh 10.0 MPa [k g sl F M AR 22 ith 2%
P T b, FCRRGE S M LR, B gy 7.5
MPa Hs J) il Wb ) AR 2 e fr T-opml s e T
5.0 MPa [ J) il sl i R 22 th 2, HAR e Jm i
N, BRAEURECR. 3 h ST R T Ho0, MR
439124 33.5 (5.0 MPa), 41.5 (7.5 MPa) £l 56 mmol/L (10.0
MPa). I ] EIAN [ s g ol 26 ) AR PR e AR K 2200,
FE TR, Pl 4 R H AR SRAS (1 FR DR OK, HLO, 7™ ik

1. Nafion membrane
5. H, outlet

4. H, inlet

——T:23 —
Hzgas 5 7 0O29as
1 .
2 3
6 H, O

e IR FR TR 0T PR P A PR A P B A T LR
Wi, Fi 38/ N FLRR P U AR RS2 2 1) 42 i FEL AR
Ko WORALELG ™, AR PEREAR 22, T J7 3 Rk
TR R B, B T AR AR K RR A AR AL
o TR ERE, AT SRASECR I E R Z HL0,.
RN e R i KR /)0 10.0 MPa, SO IEFETER,
e TR T R S R i ik, LA IR R,

0.8
Pressure (MPa)
[ —m— 50
. 06 —A— 75
> I —e—10.0
S
g 04r
s .
02 S N
A, Og
kA LY
- A, %o
0.0 - - .
| | | L | | |

0 | 50 | 100 150 | 200 | 250
Current (mA)
B2 ANF 5 R R AR AR 2 i 2k

Fig.2 Voltage—current curves of electrodes under
different pressures
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Table 1 Electrode kinetic parameters modified by equivalent circuit of O,-diffusion cathode at
the bias of —600 mV for the AC impedance analysis

Gas diffusion electrode Rootal (Q-cm?) Rs (Q-cm?) R (Q-cm?) R (Q-cm?) Ry (Q-cm?) Cr (uF/cm?) Cq (uF/cm?)
20% PTFE electrode 37.817 10.19 2.695 19.15 5.782 9.4324 43.665
50% PTFE electrode 24.979 10.42 2.747 8.98 2.832 9.5596 45,091
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Table 2 Comparison of hydrogen peroxide synthesis through fuel cell

Source Maximum current density (mA/cmz) Current efficiency (%) Productivity of H,0, [mmol/(cm2~h)]
Yamanaka et al.!?! 100 100 2
Lobyntseva et al. " 6 <1 Little
Lietal. 5 30 0.018
This work 25 31 0.14
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Fabrication and Characterization of C/PTFE Cathode for Hydrogen Peroxide Synthesis
through Alkaline Fuel Cell Reactor

XU Yuan, SONG Tian-shun, XU Fu-yuan, CHEN Ying-wen, SHEN Shu-bao

(National Engineering Research Center for Biochemistry, Nanjing University of Technology, Nanjing, Jiangsu 210009, China)

Abstract: A fabricating method of C-polytetraflouroethylene cathode, C/PTFE, for hydrogen peroxide synthesis through alkaline fuel
cell reactor was studied, and the primary influential factors of fabrication were investigated. The performances of cathodes at different
fabricating conditions were evaluated by the voltage—current curve, concentration curve of H,O, and AC impendence diagram. The
results showed that cathode performances were much affected by the pressure, carbon content and PTFE content in the flattening layer.
When the pressure was 10.0 MPa, carbon content 0.2 g, and PTFE content 50%, the maximum current and high output of H,O, were
produced, and the concentration of H,O, reached 56 mmol/L after 2.5 h.

Key words: hydrogen peroxide; alkaline fuel cell; C/PTFE cathode; fabrication; characterization



