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Research progress and application of noble metal anode materials
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Abstract: Noble metal anode materials have excellent electrocatalytic performance. In order to improve
their catalytic activity, save energy and reduce consumption, a lot of research has been done. Based on the
analysis of more than 50 literatures in the last 10 years, this paper reviews the extensive application and
research status of noble metal anode materials in basic chemical industry. The characteristics, development
and application fields of different noble metal anodes are presented. The application progress of noble metal
oxide anodes in water electrolysis, chlor-alkali industry, industrial catalysis and wastewater treatment is
introduced. The relationship among the carrier, control shape, composition and physical and chemical
characteristics of anode materials is discussed. The further development and rational design of noble metal
anode materials are prospected.
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Tab.1 design of precious metal materials and their application as the catalysts in hydrogen evolution reactions

DB R il & i K& gt SCHR
KT RuO2, SrCOs; Al RuO2, #E4
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Tab.2 Exploration and study of noble metal oxide anodes
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Tab.3 Comparison of the synthetic methods and the performances of DSA-type electrodes
o . b 22T E E(COD). i . -
¥ YL S 2% i i
159 LR S S A FIHLBETOC) £ % T Sk
W -1C=0.425 mol/L, MR T NazSO4 F1 NaNOs Ny
. W ) H %=67.0 mol/L, LR I L BR R, NaCl /£7E
-H%  Ti/RuosTio.7O TOC=68 . . 36
BT TRwT010: - (" aCI(1.0 moliL), Mt T 2R E . g O
pH=5.5, j=40 ik R 47
T 1 98 T/IO IC=500 mg/L, COD=60, 5% % M (OER=1.3 V vs SCE) [(37]
Y 2 SE:Na>S04, j=30 %CE=3, TEC=254 HEL, R AE S
TOC=10 (25°C),
VR AT 120 mL TOC=40 (80°C), REEGRBEEAL., B4 26
120 Ti/lO>-RuOz " 6 sk COD=43 (j=50mA/em?),  AWL Hfif, COD %£xE ik [38]
° N COD=32 (j=15mA/cm?), 0%
I I %CE=1
1C=8 mg/L .
. ’ OER i 1.2 V vs SCE. TOC 3
Ti/lrO>-Pt ~ SE=0.3 mg/L, TOC=100 et ; \
i/IrO; o 5()Hr1§in 10 ok 2% il FEL 90 2 5 P 3 K T 486 K
- ) J [39]
IC=8 mg/L,
Ti/RuO2- Pt SE=0.3 g/L, TOC=100 OER Hf7 1.58 V vs SCE
NaCl 30 min, j=10
IC=0.1 mpl/L, COD=91 % 95 MR 5E AL (] (778 min). 2%
FR=1.2 L/min, . P o S8 B A it A0 N A P R
25°C. i=17 E?“I‘Hﬂ-%CE*62 £ 66 E‘]ij{ﬁﬁij{
B [rO2-Taz0s J H H [40]
I1C=0.1 mol/L, FR=
0.2 L/min, SE=5 g/L COD>98 FERT 334 min
NaCl, 25°C, j=39
, Ti/(RuO2)o7-  IC=100 mg/L (50 mL), B
A A = e N
BRI 000 SE=NaiSOs, j-50 TOC=20 ESUST (ML F, COD %,
SE . IC=100 mg/L (50 mL), _ B 30%32 5= F 80%.
WPERE 16 Ti/RuosSnos02 SE=Na:S0s, j=50 TOC=27
; . ) 100 mg/L (200 mL), Ti/RuTilrSnMn HL#) HLf#, NaCl
LR {LEAN Ti/RuTilr - ~ ; X M
KBP SnMn Giiksy 1230, FR=50 mL/min, WA, {23t K-2BP fERMERIR  [42]

SE: NaCl (0. 4 g/L)

TP -

e HEWILLET HE RV E ARG 1 La BT
FXTHR, WK La BV INGE 08 I 3 3R A
Hits 5 1 FL IR A RO AR . RuO, HL AR R THI 1 %
PE, (ERRAE A NI, A HBREEE R, A
T B SEUR B AT

FEHEEEIR A Pechini 7444¢ 7 Ti/Ru0»2-SiO;,
WA, UL ESE I, RIS T 20
IZ M Ti/RuO»-1rO,-TaOs FEL A . AR PR ATT 5 Ha A2 B
BIEAG, PrEmIE R ta it s, BIETRE
AR TE A 1 5R. X/N EE4IE Ti/RuO,-IrO,
IR ZE RS NERM Ce. Si &I0R, EIRAKE
A Si0, AfE I HH LB R 5 T
¥15); CeO, BH TR ERT LSS, 8
AL TERE . Ce £ Ru A ERIVE I AT AREAC AT
FHAL.

Eloy SFWIH #VA LRI % 7 Ti/le-Pby Ti/lr-
Sn. Ti/Ru-Pb. Ti/Pt-Pd 1 Ti/RuO, #t 4 J& H & A4k
YIBARK, 7E1E LI Ph=7.0 ) NaxSO4 757 BE fif
BB A YR, TYI-Pb. Ti/Ir-Sn. Ti/Ru-Pb Jiii (%,

FiEF] 96%~98%, Ti/Pt-Pd Al Ti/RuO, FHAR i %
BAK. FHBEALRE JIK XN TI/RuO<Ti/Pt-Pd<
Ti/Ru-Pb<<Ti/Ir-Sn<Ti/Ir-Pb, Ti/Ir-Pb [ 4% 7] s Fj,
76.0%HI0 b . A 4 JE A A AR LAY R B — Bt
&R A H B PR A T S A AR ). fER S
REBEAYIT, Ir tb Ru HEALH, KAE
BUITE Ir R TEA SE KR BHPE R, AT A R T2k
N, FAEA = R B R DT IR IR -

K B 4 A FEA 25 R K R B B 2
IRTTREMIA M T . R EIYER . V5 3R
FRAFARE Y, RIEBRENA . AR BRI 2
PR AT DL 24 1 TR AR R, PLAEIH
). T IrO, A1 RuOs ) OER A7 He Mk, 1HiZ%3S bk
(AT S B 5 A HL B R NAFTESE R R, 1
SnO; F1 PbO, XA LA BRI H A4 1 i Ak
PR, XPFRER A ERER AR SR LR,
K35 7% SnO, Al PbO, ] Ru-Ir R HL A = 1Fa
SEME. LA LR . SRS TEE
F ALY F AR O RS T FLAL 2 PR K AR B Tl A
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4 5. REREAYFHR B AR N

B3 T AR HLARK . SR R K Ak B TRI i £ s
BRSO, 5@ BT HAR A At Be,  TERRRL
. R AR HoR. . Bk,
B AW A Y kR e b e b I S R E A VA R
ZHRAISLIG RN, A7 AR EAI L B R IT
M 8 N By ) 21400 SR T B KRR B s/ B 4
JEAEH, R m A rERE, EEL@ET AR
FEE IR B = R 52 4 8 AL 77
4.1 Apufietk

— R, AR R AL B H KRR
DR EB A E, PEEETEAL AR R
DRI, B e B4R AT SR R B SEBR TS T, H
i AL AT BT R AT R PR AR AR AR, R —
SE PRI s FL RS H 5] HEA K IR T v s AT
Bk, BRA L 25 A R0 LT 45 R A0 5 B B e
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