46 35

%14 wHEERMMSIRE Vol.46, No.1
2017 4 1H RARE METAL MATERIALS AND ENGINEERING January 2017

78 Nd 52~ PbO, PR 1 &E
X AOI FEBREW SR LIER

FEAY, BERRE, FYE £EE*,. T B!
(L FHE KRS, 95 I 221116)
(2. FIERHEIANL R, VLJF miE 226007)

B O R ABEUIBNAHI% TR 48 Nd Mtk PbO, Bl (Nd-PbO,), FHiBidHfisE (SEMD. X BHEATH (XRD).
X TR (XPS). Wil (FP). MM (LSV). \muFamllil (ALD. EFRRZHHM (CVv) %
TFIERAE T H R M AL RS, T T XS 11 CAOID KR (L E L RE. SEM. XRD. XPS Mlit45 3%
B, Nd LA Nd*FE 15 230 N i 22, Rl RIS o0 R 4L 47 AN AR B (B, (R R 284 2 3R T 11 B-PbO,
fm A s B M AR AR B, Nd 45 4% T A5 2008 = FE AR R AT 480 H A7 AR 2« OV I 22 AOIT % il sz 56 45 SRR B, Nd-Pb O
HAR G AOI IE R B BB, H b Bk AON REJIEE5%: FP /h#T B, Nd-PhOp B A7 B3 A f A Fodk | th 2k

Befy, T o AT B AR B AL T
FSRIE: FRMERE 11, PbO, HEAR; Nd; HE{LELL
hEESHS: X703.1; TQO35 HAARIRES: A

NEHS: 1002-185X(2017)01-0157-07

Ti/PbO, FLARAE Ay BB AL KL, H AT M S LA =
SALBE S aE. SEMEL . BT IRRI R R
R PR AT« AT KT R 1) % AR s, 6 b R K R A
B fiAt A 5 LA A AR S B0 e A SR Tk R i, TR T 73
BT R (AIEMA SRR ORI, TilPbO, HLHK
MR A R — iR E, FREFES LA
Z. EHEREE. Al EaRE S S Sut
Ti/PbO, HLMMERE A B — & A H e R
B ARG, HB 002 S0 s AT
EHANOR O AN s G- N e =T | X A AN
SEAEE MR, 0 L AR I . N ATTE H B R R R
a1 Bi?, col’l, Fel, AgP. FO% %, REHB
J B TR DU AR AT . A SRR e .
LR, 5 4456 £ 4 )8 o0 3 A 1 e 1k F 9 4 5] A2
T EREN, Rk &R A TiPbO, Ak M
BE TX B2, R S0l A2 5 A ALY G ) B e AN 3 ok LA 2
WE SN A E. A&SLE DL Ti # Sn0,-Sh,0s H (]
JZ R, KA TR T KRB 4 Nd B 241
PbO, LK, UMEELEIEYERE 11 CAOID RERA

It HEA: 2015-12-16

B, W57 Nd 4% PbO, BH# I B8 &2 % AOII FYH
AL E AR

1 £ I

25 20 mm>25 mm>0.3 mm kiR 5 5 F 120#
F1 600#HS 4KFT %, BT 40%NaOH ¥+ 7E 60 CF
k2 h, B Kb ) 10% 5 B8 72 flosh T
Zh 2 h, BUHETRAE 1% R 4 H .

¥ SnC1, 5H,0 FI SbCly #% 9:1 BE /R LA T & I
THEH, 4 E S Ak 1.1 mol/L, AL
W ER IR B 1 AR . T 0P T T 3 A 1 Ak B AT
Ti 344k E, 120 CFHT 10 min, &XE 5 XJEED
Jrep B SR 500 CHVEALE 10 min, AR JERR-HE TR
B EAE 10 Ik, A TE 500 CUL /% FHe4: 1h, =
SHAHE&H .

K H ORI DA ) 2% 1 o 8] 2 B AR BH AR (20
mm>20 mm), Ti & B G2 PbO, AL . 1 FL K ]
PE 1.5 cm, HLJEZEEE 20 mA/em?, RNV IEE N 60 C 4%
R, BEWR4 KN 0.5 mol/L Pb(NO;),. 0.1 mol/L

EETH: EFERBIYES (50008226); VL4 HAR#ES (BK2011224); VLAE SR “HiE TR WIWHE (R8T (2012)
39 5 VLAE RN IAEETG Yphva TRERAB A A O EBIE (B0 (2010) 8 5); mE@ L& I RHE A 5~

IR E (HS2011014)

eI Foamk, B, 1983 44, flid, EIFEE, MERHHNERSE SAEY TR, 1175 Bi@ 226007, HiG: 0513-81050582,

E-mail: qqc1983@126.com



- 158 - WA & RMRS TR

46 %

HNO3.0.2 mol/L Cu(NO3),+ 0.04 mol/L NaF.0.01 mol/L
Nd(NO3); i, #1437 Nd #2441 Ti/SnO,-Sb,05/PbO,
A%, i PbO,; Nd #5441 Ti/SnO,-Sh,05/PbO, HL
%, it~ Nd-PbO,.

F A 6 TR 30 28 25 [ FEI A &) 7% Quanta 250 %Y 31
BT R (SEM) LilE; s R Ik
¥ #r 76 D8 Advance X HFZ&fiT 44X (XRD, 1 [
Bruker A &) bikAT; HARFRER TR SR %
[ 2% 2R K i /X (Thermo Fisher) /A & #) ESCALAB
250XiX B ot B F R iE A (XPS) WlGE .

A LAk 22 PERE TR 7E CHIG60D AU i fk 22 T.1E
Sl BHEAT . MR = WA R, & B EA Oy TAE
HH (20 mmx10 mm), 414 HEAR VB K (20
mm>20 mm), Z L HECNIEFIH KB (SCE). £
PERR AL T2 (LSV) MK FEL g 9 0.5 mol/L H,SO, %
W, N 10 mV/s, FAfEHEALTEEN 0~2.5 V;
PEIAAR 22 it 22 (CV) M LR N & BN 75 100 mg/L
AOII 1] 3%Na,SO, ¥, Ny 50 mV/s, A HLAL
YN 0~2 V.

SRAL 25 A R AE 1 mol/L HoSO, VAt #EAT , FBA
EE W E N 2 Alem?, TGN A 60 C, & XA
JE ETHE 10 VDL TS 7 e R B TR Sy E R 1) R Ak
%‘%ﬁh[glo

K H B RF-5301PC B 6/ Jet it DAXT
THPRAE IR A AT AR A R R H 2 (OHD
B 1A,

TETC KR I A A b, SR APS3005Si B i fa i
P, DU 2 (0 s B OB A, Ti BB, 3%H R4 Ty
SCREHLARIT, W FARAE 3 h KT AOII R B4 14 A

AOII FEMAE =I5 Ab v W 3 75 TU-1901
RIXE A AN AT Lo e B (b a3 b A A
BRTTEARD B, H#EHE 200~700 nm, AOII
(1R i AR A AE B RIS K 485 nm bl o SR H AR
EyHE TOC-L CPH LS A HLBK (TOC) Wl 2 A I 2 ¥ ¥R
W TOC 81k .

4% TOC Al COD M5 ¢ &, 2T TOC kit
HHEE AON T2 M BERT IR ging, W13 (D)
Bt

_ 2.67[(TOC), —(TOC),,  JFV
et 8IAt
i, (TOC)— HE AR [B] 4 t B XS B2 (1) TOC {8 (g/L);
(TOC) s ar— LRI [] Ay t+At I % B f) TOC A (g/L);
t—PEARIS (] (S5 At—PRMRI E] (R BE (s)s F—ikidii2h
WAL (96487 Clmol); V—HLBRMAEA (LD |—Hf#
HREHEANM R (A,

DO

2 GRS
2.1 BEREREEESS54%H
21.1 HIRXEAFEHRIN

PbO, #1 Nd-PbO, HH L T ] SEM & Fr 43 71l WL 1<
la I 1b. HHE 1a AT W, KB IRH PO, HAKK I 2
Pl g AL E TR PO, SR ZS , 2 THI i (A B0 4 A
B, SRERLRAR RN, PEEBUE PR, XS5
RN T NaF 3302, il 1b fios, 4 Nd {2145,
TE R 1) Nd-PbO, H i 3% 11 2 81 H 5 5 B 2 () DY 1 44k ~7.
B EEN, SRS AN, HERDRAAAE KR, XA]
BESEH T PbO, fART Pb* F I i 23 /X i 4 2
AR KA NI B, 8 13 8 A R 2B B A8 BT S

212 BIRRERHEEHTN

Kl 2 /& PbO, 1 Nd-PbO, Hi 1}t 5 B-PbO, bRk F /i
(PDF#75-2417) 1] XRD K. w0, PiAp R AENT
U411 20 9 25.397<.31.982<.36.224°.49.085°.52.162<,
58.883< 62.506° 66.866° 74.433<HAbIHIHL T Sk
HER AW BT SR 35 D o) 6 1) PRI SR TRV 1 2
FEE B-PbO, MDY 5 1A f Ak &5k . WHILR B, B-PbO,
B S, MrEfemesi s, ExttbaT i, #
¢ Nd 525 dn BEANSS i B R B8 A 2200, T AR 20
66.866 % BT S U R G 5, U] Nd B AR gk 1
-PbO, SR A K, X5 SEM M 845 51—, H4b,
Nd BIBNEA SNV, XATEE2 Nd B8
DR BB Nd AT RE DA B e B R ) T SN




%1

Tl A : BT Nd $57% PO, BEARIEAE KT AOI FA HL AL SEUAEAE ] - 159 -

1 PbO, #ll Nd-PbO, HL#) K i SEM &
Fig.1 SEM images of PbO; (a) and Nd-PbO; (b) electrodes
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Fig.2 XRD patterns of PbO, and Nd-PbO, electrodes
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Fig.4 Linear-sweep voltammetry of PbO, and Nd-PbO,
electrodes
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Fig.7 Evolution of AOII degradation efficiency and kinetics of
AOII electrochemical degradation (a); TOC degradation
efficiency and einst (D) with reaction time during the
electrolyses on electrodes of PbO, and Nd-PbO,
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Fig.8 UV-Vis spectra of AOII with different reaction time during
the electrolyses on electrodes of PbO, (a) and Nd-PbO, (b)
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electro-catalytic oxidation processes in aqueous solution
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Performance of a Novel Nd-Doped PbO, Anode and Its Electro-Catalytic Oxidation
Activity for the Degradation of Acid Orange |1

Qiao Qicheng %, Zhao Yuemin', Wang Lizhang", Jin Jierong?, Li Peng®
(1. China University of Mining and Technology, Xuzhou 221116, China)
(2. Nantong College of Science and Technology, Nantong 226007, China)

Abstract: A novel PbO, electrode doped with rare earth of Nd (Nd-PbO,;) was prepared by an electrodepositon technique. The
microstructure and electrochemical properties of the doped electrode were investigated using scanning electron microscopy (SEM), X-ray
diffraction (XRD), X-ray photoelectron spectroscopy (XPS), fluorospectrophotometry (FP), linear-sweep voltammetry (LSV), accelerated
lifetime (ALT) and cyclic voltammetry (CV). SEM, XRD and XPS analyses reveal that the Nd-PbO, electrode is covered by A-PbO, with
tetragonal crystal structure and the main chemical valence of Nd is 3". The morphology and elementary composition of the electrode
surface have changed at different degrees. Electrochemical performance tests show that Nd doping can increase oxygen evolution potential
and stability of PbO, electrode. The results of CV and AOII degradation experiments indicate that Nd-PbO; electrode can enhance the
direct anodic oxidation, which is helpful to mineralize AOII. Besides, the FP analysis reveals that the electrocatalytic activity of the
Nd-PbO, electrode in the degradation of organic materials is higher than that of the PbO, electrode because more hydroxyl radicals can be
generated on its surface.
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