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1 ERMEIEE

1.1 ZRHMES{UE

FALAE RERER R (R B 2E0h 98% ) (FIER, 5 ¥ 2 Hrall, By Jb 4L ) 2 4 BLRAR (GO)
(Alfa Aesar) ; kM (Ti) (LB EMFEM T, 60 B ) ; BIKE (foam-Ni) (B . & B R BBz, FL42% 90 PPI
(point per inch), T 2 & 4 (400 +30) g/cm?) s 81 A (Pt) (RYITT BB EM B AR AR ) ERBR B E
(Y]92/5 B, b it AR AR ) HRBE S 2R (852 BLIL AR/ ERAE); L TV
(Potentiostat/ Galvanostat model 273A &, Princeton Applied Research) ; 333 F.8% (SEM, 6500F Z{, JEOL H
AHET). LR K RE ZREEK.

WA H H#A. 2008-06-20.

HLWEH, BEROREEESTE (50878004); L ETHES R LB H i+ XM B (JC005013200802); L X R T E S E ¥
e A A IR B0 R ¥ B IR H (J2005013200801) ; LT 7 B % A 5B 1E 3h4% 40 YT B 30 H (20080036) .
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1.2 HBEFmLE

GC # R FIE AL RIT S ZRE A, KI5 0 FVR T B FHI B AR B IR IRERTE 49 ¢/L BRER
RIE 1 min, UBREREEMAY, B ERNRPREAERHRME, ~KEEKBEFERHIHEE 10 min, B/5 5K
THH.

1.3 SHMH=E

Xt ERHITIEIFREHFE(CVIRLR. Bk T/ RA 3 Bk R, M Hg/Hg,SO, Bk A S g
W, 81 H AR S B AR, Pd/GC BLR \Pd/Ti B4k . Pd/foam-Ni LR A BF 5 B4k, 7€ 49 g/L & H,S0, &
WHHTEFRRZARE, EERRTEE - 700~700 mV. SRAMERHATHCHERAR SENBER TR
R 1S min UBREHPHBERE, REU SOmV/s WAREE EHEREMABATMEN, BEAZE
. BERAREESES S RS (SEM)RIE.

2 RS

2.1 Pd/GC BEMNFIE

AR EEVE T 8 B BAR (GC) A AR, 80 7 A MR, DIBUAA 4 ¢/L 8 PACL, B, TR B+
KRR B R AR AT R B

e E Pd HEITFNE S min, S HERKEEES 1.7.3.3.5.0.6.7 mA/cm® B, #B— R 5| 1k, 3
HATEAREAR. YR EREEEER 6.7 mA/cm® B, R LR EET RE%, miREER
. FEEFGTHRMEFRZHRME 1) FiR, THREHEEN 5.0 mA/cm® B, BRFEFREZ
ih 2% o SR R B Bk

EERERRTE 5.0 mA/cm?, % 2 U1 RS 18] Xt B 4R 4 68 A9 2 i, 43 B 728 DURLE (81 24 5.10.20.30
min B & FH#EAT Pd B RTIRL, H18— £33 Pd/GC ik, EEBEHFR LML ME 1(b) BTz, TR E N
20 min B, S A9 TR B 04 B LA B K, TR BT B3 I 2 30 min B, fEFR AL AR ERFZ TR IR
BREECERE, BREEREE, SRS AR/, FHik, ALB KR4 T Pd/GC MR BERRERE
BN 5.0 mA/cm?, FUFRETE] F 20 min.
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(a) ARIRMHEHE (b) R[RITTAR RS [A]

1 Pd/GC iy CVH
Fig.1 CV curves of the Pd/GC electrode

2.2 Pd/Ti BRsEIE

AR Ve T4 BBk A BAMR, 40 A PR, 7E 4 g/ L 89 PACL B P #E4T Pd 9 B ITAR, B TR 2 72
K AR B PRSI TR B R

JEE Pd B UTRRESE) 0 5 min, 2 B AR EEE N 2.5.7.5.12.5.15.0 mA/cm?® B8 — &5
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th, BEEIR LMK E 2(a) BiR, R E /DT 12.5 mA/ cm® B, e o 37 45 6 TR HL 000 2 B 4 388 K TG
R, RERRXTREREEZE 15.0 mA/cm’ B, Ti M LR EERE, AR BB P EH/ M ESG
Pd BURL, 0 R AR /D . B, B EM IR EE R 12.5 mA/cm’.

VR R BN 12.5 mA/cm’ B, F 8RR FTFRE [ (5.10.15.17.20 min)Pd/ Ti HHk #9183 th %
2K, 2N 2(b) Br7s . AAREAN, 4 UTAREY B2 17 min B, A4 TR B 04 oL OFC 485 B0 8% K, 4k 22 38 b i AR B
(8] 2 20 min B, S 2 BROGE (B0 06E /)N, ] B 43 80 428 o b, W TR o A 3R T T AR A 4 R FBL 9, R0 8 o 1 TR 40
ANBURL, B AR PERE R BRRE . BB, Pd/Ti AR BAETI R EE X 12.5 mA/en?, LA E] 4 17
min.
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B2 Pd/Tis2aH# CVHE
Fig.2 CV curves of the Pd/Ti electrode

2.3 Pd/foam-Ni BiRHI45I&

VLR TH T8 56 T 14 1Y 1L IR 4R (foam-Ni) R BATR, 40 A IR, 7 4 ¢/ L ¥ PACL, W P #1T Pd B9 BHITH,
TR B R AR R B S e T R B

EEVIREREE A 3.3 mA/cm?, 2 F)FE 5.10.20.30.40.50 min R4 F#4T Pd BB ITHL; RIF 1K
Wik ERAEEN5.0.6.7.8.3 mA/cm?, 2 A& BB LA LR} 8] #:47 Pd 89 6B TR, #]48 — £ 5 Pd/foam-Ni
B AR .

BT 1589 Pd/foam-Ni Bk RIEFBRB R F#1T OV AR, FMERRART A EL. &
TMREBEREEN 3.3 mA/cm?, TURATEN 5.10.20.30 min, FIFHEFEEHN 5.0.6.7 mA/cm?, JLFLET[H]
4 5.10.20 min, JIF BT FEE A 8.3 mA/cm?, JTFETE] A 5,10 min B, #1158 KT B R EHT CVH
W RRERERGE  ENEEREE SN 5.0.6.7 mA/cm?, FTFE ] % 30 min, TR EREE N
8.3 mA/cm?, JLFRET [A] 24 20 min B, S8 BRHFT CV BRI HRBRE R BIRSGf A IR E E 4
HIH 3.3 .5.0.6.7 mA/cm?, FUARET A4 50 min, JUFRE 3 % E 4 8.3 mA/ cm?, YL (] & 40,50 min B,
R H R BGELT CV AR FLRRE B 2 B LR B IR, REERRE, T HA 4 MHRET OV SN
KA BB R E L EF AT, 4 MHERHERES . NRERERE 3.3 mA/cm?, JIFETE 40
min; VLB R EE 5.0 mA/cm?, VT E] 40 min; A BE A EE 6.7 mA/cm?, LA E] 40 min; TR
FH 12.5 mA/cm?, JIFREFE] 30 min. X2 FREFERME, FEIREH & Pd/foam-Ni HARET, f15
Pd %A H 5 TR B RR A R 8 R LB b, T oV BRE, MIRRER, RRE RN B A 2188
AR RIRER . WRVIA Pd BEGE B, A+ Pd BERE, EBENERH, RARH&EH BEIUE,
S ARG, WRESHIER, RERS QXTI EE Pd TREH S EBEEESD, BRMExTE
. B ATH, FEHI S — £5) Pd/foam-Ni AR, A 4 MERMRE Pd IR A S S E, Bk aE
T RRRE .

FRARBENY CV [, B Pd/foam-Ni BRI R ERFHETEEE N 6.7 mA/cm? | FLFATE] Y 40

min.
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3 EAHEXHEHERE ¢ FERRIR

3.1 ESHEER M E R

W AE & TR B4 Pd/GC B4R . Pd/Ti B8k & Pd/foam-Ni 4% i 15 37K % # SR #E 4T LU B, I A 3
Bk, WREEEE SRS R LT, R RE 100
S B BE TR, AL R IR AR e 8
I, LA B AR IR 2 i 2k o 4 Ay VBR BE Ue , JR(EL A R A
BB ARMEAGFNSH. NE3ATUES, &£ F
- 500 mV(vs Hg/Hg,SO,) Z £, Pd/GC H & #) S =
R R — 23.46 mA, T Pd/Ti B & K15 8 S % -60
s B 7B N — 59.47 mA, Pd/foam-Ni B4R K5 H & -1

00 1 1 L
=700 =350 0 350 700
W2 Bt U B, i (B 4 — 60. 53 mA, Pd/ Ti H#% 5 Pd/ foam- ElmV

Ni B AR A & R B i o B AH AT, foam-Ni ZEk R FH

B3 REEHRCVE
Fig.3 CV curves of different electrodes

LG, KM LR E R &8 L Pd 4 f
AR T ERW T AL, T 0 1 AR i A AL (L
M AR, T ZEARM PURGEM WA AR R RER AR Pd, I T HAL A MREERRA GC Eikd
HEE B/, FR M AL S AR B . B, Pd/foam-Ni AR5 Pd/Ti B R € KM EREH T Pd/
GC #1%, Bl Pd/foam-Ni 1R 5 Pd/Ti B4R BE 3 4F 9 58 BUK Y F AR S SEY R, TR IR Rt B R
HERA B

3.2 EGHHEX pd ERERRE S HKSHIH 0

Xt B E 2% 4 T 1B Pd/GC AR . Pd/Ti B4k & Pd/foam-Ni B FTHARM BEEN R, LR MK 4 fr
R, E3HEEMEEASRE Pd BRATRESAR, X2HBEMBWRERSERDS. E 4(a) 7
UEH, &8 Pd BRRH TS AAEFHBERER, HENE 448 TABANEFHE(10 )% SEM
EA LA, £8 Pd MR SHEEAR, REEIR. E4b)TUEY, £8 Pd & Ti MER S HEY
S, A TABRAKERQ AR EBLER, &8 Pd BEAE Ti W EEME-REW. HE 4()BKE
¥oh 1 TfERy SEM Bl LAE H, Pd BUR £ IKE L 24 EBR, XA REAM B Pd HITRES H R
KEZW. $PREEBREW IR FEEHWERA T, HATHCERGLRER, 6k
TEYENL &, B) Pd/foam-Ni B /& Pd/Ti R ERAER AP RFERMLYE. LEMERNRETENS
MG BLEEREEBVINRE. SIEME foam-Ni SRS R Ti N 7 R H Tz
KTREIBOBTEHRR, EIEAEESERHSWERER SHERER, B, Pd/foam-Ni Bk & Pd/Ti &
RS R AR RE R e Pd/ GC B AR, #ETT /8 Pd/foam-Ni HLHR & Pd/Ti B4R &Y e LB BE LT Pd/GC

(a) P/GC H1% (b) PA/Ti H (c) Pd/foam-Ni

4 RE ) SEM &
Fig.4 SEM images different electrodes
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RR. BT A, AR EAAA RS Pd UK FE BAR R 89 2 A S H R KR A, 4K 1] LA R AR B o
HAHEEE .

4 it

1) i B RS 7 B4 B & Pd/GC B4 \Pd/Ti H4% & Pd/foam-Ni 1k . EiR &4 T, Pd/GC B
R BAEVIRER IR E E A 5.0 mA/ amn?, TLBET (B9 20 min; P4/ Ti BRI R ET R SRR EE N 12.5 mA/
em?, PURREF (8] 24 17 min; Pd/foam-Ni B B BAE VTR B R B E N 6.7 mA/cm?, VLFHFE Y 40 min.

2) TEFRZ MR 45 B F W, & - 500 mV (vs Hg/Hg,SO, ) 3k 158 B9 S TR Fif I B, 37 8 4> B K — 23.46.
-59.47, -60.53 mA, 5 Pd/GC Bk M ., Pd/foam-Ni HEiRH Pd/ Ti Bk B A 5 Ay S W B s HiH .

3) SEM R, E&EAEAFE, €8 Pd B ERRREHEESAR. Pd/Ti B BEAEREN
K Pd/foam-Ni BARREH L BRI T B iR R 0 A AL A0, 3R T stk A 48 fh SR AL S R R B9
VERE.

4) FEE R ERE R RN, SAESHHNREER KM RE R, 2R TFE
RFHEL.
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Preparation and Comparison of Palladium-loaded
Electrodes on Different Substrate Materials

SUN Zhi-rong, GE Hui, ZHANG Xiao-guang, PENG Yong-zhen
(Key Laboratory of Beijing for Water Quality Science and Water Environment Recovery Engineering, Beijing 100022, China)

Abstract: Glassy carbon, meshed Ti and foam-Ni were used as substrate materials and palladium-loaded
electrodes were prepared by the electrochemical deposition. The effects of substrate materials on
electrocatalytic activity were studied. Cyclic voltammetry results revealed that the hydrogen adsorption peak
current value on Pd/GC electrode, Pd/Ti electrode and Pd/foam-Ni electrode were —23.46 mA, - 59.47
mA and —60.53 mA, respectively. Scanning electron microscope images indicated that the substrate material
had an important effect on the codeposited configuration of Pd on electrode surface. The surface of Pd/GC
electrode was rhombus configuration, the surface of Pd/Ti electrode was needle-shaped, and that of Pd/foam-
Ni electrode was floss film. With lacunaris configuration, foam-Ni and meshed Ti substrate materials
possessed larger surface. After the deposit of Pd, more catalytic sites were obtained, and then it could improve
the electrocatalytic activity of the electrodes, and make the electrode show a cheerful prospect in

electrochemically reductive dechlorination.

Key words: substrate material; palladium-loaded electrode; electrochemical characteristic
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