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Oxyhydroxide
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Abstract With its special structure, the high surface area and the high active nature, the oxyhydroxide microstructure enjoys high
molecular recognition performance,good surface reactivity and electrochemistry properties. The functional unit of the oxyhydroxide
microstructure is more and more applied in electrochemistry studies. On the basis of the functional unit’s catalytic activity and the
oxyhydroxide’s structure superiority, this paper reviews the synthesis and applications of supported oxyhydroxide, such as AIOOH and

FeOOH, and the application of noble metal, metal oxides, hydroxy oxide and double —layer—like hydroxyl oxide as functional units on

.ﬁ::L
S

oxyhydroxide modified electrodes in electrochemistry, and their prospective development.
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1 fAHEMEHER

HEALTIEE ot (R4 R, &R b ) B It =044k A
W o 338 e AR LA a0 A I AR R i LR I 3 R h AR S R
AR, 5 B RN R KRG, R B LR
B 2R K FLAS A 5K Y 2 TR HL A R 30 Al K IR B
T e B TT 1 A RO B0 L R R I PR 8, RS
BRI S 7K M BE 8 BT 4 oK D RE BT R AR & Il HL R
FEE ALY B B R SR AR E A AL R 1Y 6 AT R )
FH WG = 2Z () 4 B VR i R R v B i (A A AR5

H B 58 19 Lh 3 12 1 R AR SR T 3k B ALOOH
Hl FeOOH.,
1.1 AIOOH #
1.1.1 #4£E/AIOOH

T g 5 A0 3 U UE A 7 2 4 T Ru/ATOOH i 4k 51
IEH HH TR BE B &0 B I AIESY, &3 Rw/AIOOH Eb Ru/
Y=ALO, AL AL & I R 197 3 35.8%, Btk fig
R 5 e AR B AR 9 25 K M RN L S5 F9 45 56, Brossard 7 B
2T A BR VTR W J7 ik A K T Ni—AIOOH \Ni—Al(OH),
AYRATEL A B A 9RO FRL AR AR T &
HA R AR, Hp= 5 181 2 41 4 8 90 Ak F P IR A 2
Wi, Doskocil ZEPR FH IR B HITA CsNOs, AgNO; 3 8 F143- 5 A
PiFh v W 513k ALOOH 35 A M T Cs/Ag/AIOOH,, I 158 1 1 il
TiEA AR 13-T 2 e afb . 45 8L %80, R A
17 AR TR PN i, Cs AT 8RR R 1 e 1t 5 28 b
J5 5 A5 1 i Ak R AR 05 B HE AR AL TR M, 2 Cs BT A B
Hy 3.4% 0 FLAEAGIE P B Y Cs & i RS e LT
PERRACE B 000E , R REN Cs I T Ag M & PR A
Cs £ H v (1 VB R b A A 500 1 22 T ELOR0E T Ag 19 SR TG
PEAL AT Lin A5PH L 32340 B3 il 48 Ni-B/a—A1OOH I 58 T
Xof T T R i ORI BE B IS, S5 R R, B Ni-B 442K
B IS A AE a—AIOOH b B iZ2 A Ak 70 2 i oK 2 45 4 7K 11
T 1£ , Ni-B/a—AlOOH [t Ni-B/y-ALO; il Ni-B/y-ALO; -
w0 AL T35 1 B B AR v S g A 1 S SRR e R
1.1.2 #[5F/AIOOH

Kurosch ZFWWH 58 T 78 Si 19 AIOOH X 125 B fifg £ 245 1L 7
AR, 2 B AT S R A AT e RS S5 R 7 pH=7
BIAAETT, Tl AIOOH B8 bt v] LUAR 47 A Wi B 25 1l 7% 26 A .
AIOOH 1 48 75 1% PR e 21 2 1 JH T F 5% Cd (L) B W B skt 1 Bt
B PR pH AE FIW] i CA(ID) 1k BE B 52 MR, 4 pH=6.5 F1 Cd(II)
PV B R 0.07magy/ 1, g W IR 338 M i 8, (H S 77 A2 40 85 19 55 O
T AEAE TG B, CA(LL) W B o 5 3 R R D0 A, I it
FHILE &4 R REUE G IR A H .
1.1.3 &E&4/AO0H

Yu SEMH P IGE A B TIO/AIOOH & & 45 K 4 KR 58

TR P e R R N, 25 IRERM TR E G MR
B Z AL 572451 Ti0, 345 18 4 iDL FRAE AIOOH & 1 LA
FA G RE T BN AR LU R 45 4 R i 4 19 Ti0, BA B 4f
W CHE TR o A F RS T RBCE Smin, 306 FIZ AL 77
43 25 FAE PR R AR 8 A o Yan 4FU97E TiO/AIOOH il I+
ik Au 15 2 Aw/TiO/AIOOH & &1k, Z Ak 2 AT e
Al(OH), T6 A &1y Ak CO e
1.2 FeOOH fa#;
121 H4E/FeOOH

Sakthivel 2554z FH BT UTTE ) A L T Au/FeOOH &2
41K, XRD TEM  TG-DTA .FTIR F1F 75~ 5 4 K
45 FeOOH M, H K /NN Snm,Au $L T 09 77 72 B 1E T
FeOOH 7K o BT Au G0 KBLT 19 KNI |8 0 BAE 48 14
UL E AR R R RS AR, BT A UM BT CO 11
AALECR |, 7E 300°CHT , 0, fA7E I, Au T 25 5 & A= B3R LU L
FeOOH #2 2L % G A3 M R X cO AN B AL G M . Au/
FeOOH T FeOOH 13 KM L K AR 2544 , 453 AwFeOOH
XF o, B AL TR ELAT R F 35 26 M R i Ak o 00 PR W
LEEIE 58 T Cr(VIAE Mn—FeOOH _E (19 W B K oG4 b if I
25 B R W . Mn-FeOOH [t FeOOH b 2 1 A7 K I LA W B 305 14
B (EZ 2 B M () 35 5 15 52 5 b ARk W B R T AL
122 &E&W#/FeOOH

4 R AL LA AR i) T R AN R AL T 1 13K FeOOH 1Y
A AR B AE R fiE A B . Hu SR H 2 T DT
B 245 T y-Fe,04/8-FeOOH F1-1if 57 T X Cr™0y We [t , %
W y-Fe,0/6-FeOOH XJ Cr®*1y ¢ By & &y 25.8mg/g, KT y-
Fe,05 Xt Crt* I Bt 8 19.4mg/g, & AL B R & e
PERIAE IR S BE 1, 24 1 A b 550 1) B A8 S & HE o 1.0 I 4
AT T 5 g, X G fly W R AL B o 22 32 A1 2 45 A AR il
A AR E WA T Z OIS (BRAR S 7 R R Bk B
BOR) B FeOOH 128 A b4 . Song U FH — Filt ] B 11 7K #47
3 ok 9 R I B ] A T LR IE S A a-Fe04/FeOOH 41 K},
FEWFGE T & FIE S0 10 2 A AR X Tk W R e Ak % e, F
TR, BEE a-Fe,0; LR TEAG N, & A bR B A AL 75 2
B ARR 7 5 IR B 9 KR e B R e 1 L 2R E AR, O
SR HOGAEAL 16 1 FRAIG , a—ALO; W Fe(Ll)J5 , 760 S5l 4k
FEI 5 B P 2R a—ALOYa—FeOOH i K B4R & 1 il
I R B-FeOOH/ALO, 78 5L R & F F i T B-
FeOOH/ALO; 22 M 53 5 P B 88 &1, 08 1 XF A ¥ 25 F R T
T B (1 T2 T B AR i PR, BT CuO(CuO 1 Cu0) 5 a—
FeOOH PRI 1E FH A HLO, B S8 2 90 38 [ ph 2k, % T
AR R X SRR P R R 2,4- E R HIE O TR B
FfR0, 3 T BN Ak 2 0 T k) A N=TiO, W[} Fe™& & 412K
W RHRI2 SR 5K A 1 52 A oK MR 28 3 S A E TR 25 IR ]
LIS E] N=-TiOy/FeOOH>2_ N-TiO,/FeOOH 7 fifk i T BE 1%
PO B 2 320 [ 3k, L Fe*/ N-TiO, 68 5 4 1) St i
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AL 2-Z B H R . & L) TiO/FeOOH MR P 22
(AR FL 28 7, [l AR5 B B2 6 b1 R X 2— D B 3 v K
AL PES
1.2.3 i&4x/FeOOH

T M A8 2 A AR A 0 W B A R £ 3 FeOOH J5 , I
W R 3 P SRR s, % NO SO, NO, W B 1 fiE 249 48 T 3% 7 ¢
L1427 Bashkova EPHESE T FeOOH X NO, (1 W Bff LA K 11
 CJE MR NO, B JFAE F & B0 2 1 19 18 M7 5 A B
T4 R A 4 A R S i

Tra)E R 4R A S AIOOH il FeOOH JE 1 Y £
B R SL AL M R B 5 T AR B ELAT 1 T R A TR P E

2 RHMEBRELERE

AL Ak A — il B A0 5T RDE A A R A b M B A R
WA 30 F B, 38 3 AR B A2 4 R T DU S 2 M
B WAEI R 2 4T DL 3R 125 B, S+
e RN Bl A5 B DA B A 156 B R0 B 5k R A R A
SR DU B R AL, FHBUIE AR B AT LS AR AT Ak 2 1 1
PR A P A = S R B T B B TR R il kR
SR 5 HL Ak 22 A A3 (R B B0 T AE il 9 26 T AR il
I I TR, W] LA R G R AR A R fh R REAR E k. Rk A
3971 2 R R 5 A0 W 1 R AR R BB A 5 | R OR B & i AR
HIKE,
21 REEBIHBEMAOBENKMELE

I B 4 T i R0 55 7% T 19 B8 s A i 21 e i
AT 8 B AR S, O AL S A I AR A T RT B L O SEEIESY
TR 2R I A A 0K F 7R 4 K A I AR L H A R
BRI 22T R, BOHOE P 5T T 40 K 4 06 0 A A 7 ik S Ak
TR PR AR e A i Ak A BRBUAT S . BRI B A PO Y R I
YK AAIE MBI (PINPs/GC ) R AR X 48 2% — iy HLA K g Ak
AT, BB R Z P A S DU A TS B
i P AR, A6 1 Pl AR T PR AT 8 1 L AR R TR TR L S
SEPUR 22 B DU AF ST T Bk 98 A ol IO 408 X 2 5 11 e A
L EALAT R, PA/CNT HL R X 2 2 9 i i 22 ] 2 A T Pd/GC
il . T 2 SIS & IR 8 T e b T 4 L R
T () A A S A BE L
22 SIS ITERA B EKELE

S AL B M H B A F AT B LTS S 0 SR e
MR T EEEM ., 8RR SR ALY SnO RuO .Cr,0,
PAO 43 51l 6 1 51k 6 1A 36 1, 4 Ff S8 A0 0 1848 R AR G 2K K
Fii DR W AR R R DL H A ekl 6 Rl WLIS e B
RAF (A Ab AR 0 o 55 VR FH 40 oK i 8 il 40 0K A5 18
oS B AR OGS A AT At MR AT R Al 22 A T A 8 FRA 5.0 10 mol /L,
ke 34 A5 RO FH 4201k 4 16 1 P R Ah B I A EOR G Uk
SEAE A A HILE K L B SIS R BN K TiO/Au 1B 1R
et NOPHL AT B 4f 1 H A AR 16 4 |, 76 2.0x10°—4.0x10~mol/L

#e
143 FB1 P i P O L v B R R AP IR PE G R
23 WEESLUEIHEIREELIELE

XU MR 5L e (LDH) BT 1 B i £k R jis 44 &g
LA g oAb 2 0% 2049 FH R 3E A7 Al A 270 e 0 2 0 AR 4 1 4%
5. Zn—Al LDH & i 1) B ik F b 25 7 ok i ER 2 i [, 76 49 I 1)
B A 0.5umol/L—0.3mmol/L (2pmol/L—0.4mmol/L) Xt '
MR AR R AR OC FR T ] HH T PR G e
Co—Al LDH {45 i) o B X 1 H,0, HL A 16 28 BUAR i 1) 2k 14
D 1 1 A B I I R DU FR ™Y, Ni/A1-LDHs BE % 75 2L
A P A W, R B AR 1 LA Ni/AT-LDHs/GCE 1k
Ry B A TR A8 A AR I R X R %, 0.001—0. 1 pg/mL 1 0.2—
1.0pg/mlL B B 47 (9 Ze Pk OC 2, 4l BR 2 0.6ng/mL (S/N=3)1,
L)L Zn/A1-LDHs/GC AE Jhy Ha AR , I 2278 ok b AR & g kil LA
Ty AN Rl AR SR, A S e R A YT
0.6umol/L—6.0mmol/L (3.2pumol/L—2.4mmol/L) 2 £& 14 ¢ & ,
AH G 2 B Mk I BR 43 ) S 0.9987 (3% 0.9992) 0.1 mol/L
(1.0pmol/L)#1
24 EBEESNYIEI5EREE LIS

Hu 25¥F] F B Ak 2% B BT F 95 T C-MnOOH & i fi i)
7E Imol/L () KOH H 4 MBIt , BT T MnOOH %2 4f 1) 43 1L
SR R RT A, LUK MnOOH 5 C 44 K ki 1 =22 6] 4%
e 1) T i T BRI L T R R iR AR G i A I
TR AR AEARIIX 45° B 2R 1 i Ok 3% L
HEAMY BAEH ., Jafarian 25952 FH BH R U0 R A 07 0 4%
CoOOH &M LR , I FHOG IR AR 23k v s v BHPT IS I 52
TG E A AL A AT O, TR E R kR e AR L
AR KA BE A L3, 32 F F 75 B B4 1 T 3l oy 2 AR
8l 1 2% 280, Shakkthivel SF¥R HIE 4R &2 4 45 T RuO -
H,0 %4 GC MLt , PUIR IR T 22 00 B 7 % e A L 4Rk 04 i
A7 18] B& 35 300mV,  H 40 Ak W6 F A7 LY oA 45 4 A B 4 i) I
250, 140mV £ PEG BBl 1 B 1% 80pmol/LL, fifi FH 22 Yk i vy 4% fiE 5¢
5 R AR IR AT, Barrado ZE8H FeOOH-Si0,~C
VML RS AR I As(V), 76 1.0x107°—1.0x 10" mol/L 7% il 4
R JRAR T LAAE Ny 8 48 M Al 2 A7 R, ARG U BR 2 4% 107°mol/
L, XA i dEeesia il & T 4h &b 8 2UR e 16 1 3k
AR, IR T H0, B ALZAT R . 0l ie T W Fh 4k
Py (1 AL i 1 AR T 0 P 5 4 Ak AU 0 P IR 38 2
RO ), 6 A R Ve B [P 0 Rl AT L0, Ve B R RAT R
PEXFR .

3 RE

FEAL A ALY th T LA Ak RE O B A IR A sl A RO R
W5, 58 B AR5 B TR T T HR # 52 B BE T A, FAT,
Wang ZEWIH] FeOOH 16 i B4 ik L AR X6F 4 250 Bl AGL I, 122 46 T Fit
1% R S AT AR AT v o7, A I F (S AR WA H R A v, A
Pe B RBUE R . SCBAROESE T B AR

71



] jcmik

ﬁ\ 42148 3L ZE (Reviews)

B S 2012,30(13)

SCIEACE & TECHAOLOGY REVIER

TURR A M Hh A0 1Y P AL S Al R K AET R BRI L 3R T
FUEL O R 0 W SRR P8 L s B2 43 AR B 0 K 4 1 4 HL vy
A0 R A TEPERE AT e 0B 0 ) Pl A B RE AT R A b A
O BE . Gong SEPVRI T HL TR 9 77 1 & iUANK Pt-Ni/Al LDH
B0 9% 386 e mL A, ) FH A2 16 i R I A Dy [ R 2 Tk o)
FEXT R BELEAT TR, AR A L Ni/AD LDH 84 i) 3% e
P B SR AR DA H 3 v 10 A%, 46 1 BR A 0.6ng/mL, U S 35 2
ALY LA Je Bt 4 TRl 4 T AR W A R AT s L 3
G A, FH A A 0 1 5 0 2 ik i % 36 3] ELAT A i
Tl B8 0B B A L, HLAARSR UL LU 3 AN n) B 2 A Ty 1) T
FERIIA . (1) B ZR R L SR MR B & B, 53R B
B R PRER U B A A A o B R S Rk
(2) &0 AR B T 4, 16 PR 4 1 5 2 PR Ak TR G S
Sl B M AR A 09 BT 5 ARG B OC R T LAk i 2k
WIREAT ; (3) FL AL 2= P RE R 1 e by, i 0 IR IR I R &
AR E AR AR BLVE AL ) 28 T BT 7 A il 2 T 6T
b P 100 W B R FH 1 B e 3 VR 5 B R A R

W AR AL M R B SR A0E — 2B IR 2 I 3E 5 1Y £ b
RS W B, IR0 AR Sk AR B R I s i — 2 R R

2 % X #f (References)
[1TLi J P, Yu Q L, Peng T Z. Electrocatalytic oxidation of hydrogen peroxide

and cysteine at a glassy carbon dectrode modified with platinum
nanopartide—deposited carbon nanotube[J]. Analytical Sciences, 2005, 21
(4): 337-381.

[2] Fei S D, Chen J H, Yao S Z, et al. Electrochemical behavior of L—
cysteine and its detection at carbon nanotube electrode modified with
platinum[J]. Analytical Biochemistry, 2005, 339(1): 29-35.

[3] Diep V C, Sun L S, James A C. Optimization of the dispersion of gold
and platinum nanoparticles on indium tin oxide for the electrocatalytic
oxidation of cysteine and arsenite [J]. Electrochimica Acta, 2006, 51(11):
2188-2194.

[4] Casella I G. Electrodeposition of cobalt oxide films from carbonate
solutions containing Co(ll)-tartrate complexes|J]. Journdl of Electroana-
Iytical Chemistry, 2002, 520(1-2): 119-125.

[5] Casella I G, Gatta M. Study of the electrochemical deposition and
properties of cobalt oxide species in citrate alkaline solutions [J]. Journal
of Electroandalytical Chemistry, 2002, 534(1): 31-38.

[6] FA o, FT-3, I U4, Ru/ATOOH Hi 70 i il 7 . FRAE S H AR e 4
TNE SR FFFE[)]. fh2f 244k, 2004, 62(18): 1765-1770.

Wang Jiangiang, Guo Pingjun, Qiao Minghua. Acta Chimica Sinica,
2004, 62(18): 1765-1770.

[7] Dube P, Brossard L, Menard H. Electrocatalytic hydrogenation on
composite nickel —aluminum hydroxide catalysts in a dynamic cell [J].
Canadian Journal of Chemistry—Revue Canadienne Dechimie, 2002, 80
(4): 345-349.

[8] Doskocil E J, Mueller G M. Role of Cs promotion of Ag/AIOOH catalysts
for the epoxidation of 1,3 —butadiene: Effects on surface acidity and
basicitylJ]. Journal of Catalysis, 2005, 234 (1): 143-150.

[9] Liu H, Deng J, Li W. Synthesis of nickel nanoparticles supported on

boehmite for selective hydrogenation of p —nitrophenol and p —chloroni-

trobenzene|J|. Catalysis Letters, 2010, 137(3-4): 261-266.

[10] Kurosch R, Lorenz P, Meiera B. Lysozyme and bovine serum albumin
adsorption on uncoated silica and AIOOH —coated silica particles: The
influence of positively and negatively charged oxide surface coatings[J].
Biomaterials, 2005, 26(21): 4351-4357.

[11] Yu X X, Cheng B, Jaroniec M. Synthesis of hierarchical flower-like
AIOOH and TiO/AIOOH  superstructures and their enhanced
photocatalytic properties|J]. Jorunal of Physical Chemistry C, 2009, 113
(40): 17527-17535.

[12] Yan W F, Ma Z, Mahurin S M. Novel Au/TiO/Al,O; center dot xH,0
catalysts for CO oxidation[]J]. Catalysis Letters, 2008, 121(3-4): 209-218.

[13] Sakthivel R, Das B, Satpati B. Gold supported iron oxide —hydroxide
derived from iron ore tailings for CO oxidation [J]. Applied Surface
Science, 2009, 255(13-14): 6577-6581.

[14] Milone C, Crisafulli C, Ingoglia R. A comparative study on the selective
hydrogenation of alpha, beta unsaturated aldehyde and ketone to
unsaturated alcohols on Au supported catalysts [J]. Catalysis Today,
2007, 122(3-4): 341-351.

[15] Wu W C, Wang S L, Tzou Y M. The adsorption and catalytic
transformations of chromium on Mn substituted goethite [J]. Applied
Catalysis B: Environmental, 2007, 75(3-4): 272-280.

[16] Hu J, Lo I M C, Chen G H. Performance and mechanism of chromate
(VI) adsorption by 6-FeOOH-coated maghemite (y—Fe,0s) nanoparticles
[J]. Separation and Purification Technology, 2007, 58 (1): 76-82.

[17] Song L M, Zhang S J. Formation of alpha-Fe,0¥FeOOH nanostructures
with various morphologies by a hydrothermal route and their
photocatalytic properties [J]. Colloids and Surfaces A —Physicochemical
and Engineering Aspects, 2009, 348(1-3): 217-220.

[18] Larese —Casanova P, Cwiertny D M, Scherer M M. Nanogoethite
formation from oxidation of Fe(ll) sorbed on aluminum oxide: Implications
for contaminant reduction [J]. Environmental Science & Technology,
2010, 44(10): 3765-3771.

[19] Yang L, Hu C, Nie Y L. Surface acidity and reactivity of beta—FeOOH/
ALO; for pharmaceuticals degradation with ozone: In situ ATR-FTIR
studies[J]. Applied Catalysis B-Environmental, 2010, 97(3-4): 340-346.

[20] Nie Y L, Hu C, Qu J H. Photoassisted degradation of endocrine
disruptors over CuOx —FeOOH with H,0, at neutral pH [J]. Applied
Catalysis B: Environmental, 2009, 87(1-2): 30-36.

[21] Yamashita H, Harada M, Misaka J. Photocatalytic degradation of organic
compounds diluted in water using visible light—responsive metal ion—
implanted TiO, catalysts: Fe ion—implanted TiO, [J]. Catalysis Today,
2003, 84(3-4): 191-196.

[22] Piera E, Tejedor-Tejedor M I, Zorn M E, et al. Relationship concerning
the nature and concentration of Fe (III) species on the surface of TiO,
particles and photocatalytic activity of the catalyst [J]. Applied Catalysis
B: Environmental, 2003, 46(4): 671-685.

[23] Ohno T, Miyamoto Z, Nishijima K. Sensitization of photocatalytic
activity of S— or N—doped TiO, particles by adsorbing Fe'* cations|[J].
Applied Catalysis A: General, 2006, 302(1): 62-68.

[24] Xing M Y, Zhang J L, Chen F. Photocatalytic performance of N—doped
TiO, adsorbed with Fe®* ions under visible light by a redox treatment|[J].
Journal of Physical Chemistry C, 2009, 113(29): 12848-12853.

[25] Rawal S B, Chakraborty A K, Lee W I. Heterojunction of FeOOH and
TiO, for the formation of visible light photocatalyst [J]. Bulletin of the
Korean Chemical Society, 2009, 30(11): 2613-2616.



] jcmik

#E S 2012,30(13)

42148 3L ZE (Reviews) ﬁ\

[26] Kaneko K. Anomalous micropore filling of NO on y—FeOOH dispersed
activated carbon fibers|J]. Langmuir, 1987, 3(3): 357-363.

[27] Bashkova S, Bandosz T J. Adsorption/reduction of NO, on graphite
oxide/iron composites [J]. Industrial & Engineering Chemistry Research,
2009, 48(24): 10884-10891.

[28] HiAK T, sk, ok T 8. 0] 4 BTE S0 ROk T/ 2 R A A i A b
B AL =0T R[] 2 BT R 24, 2010, 26(3): 329-331.

Dong Yongping, Zhang Chao, Zhang Qianfeng. Journdl of Analytical
Science, 2010, 26(3): 329-331.

[29] #R . A0k & 11 s AR 0 i Ak 25T [T )N 46 T2, 2009, 37(9):
102-103.

He Yanbin. Guangzhou Chemical Industry and Tec hnology, 2009, 37(9):
102-103.

[30] ERIIWI, 47 B AL, SKMZR. 9 R A2 1 B f FiL B Xl 48 4 — 1y i g A o
AAL M RE ], 43 BrREAE2E 4z, 2010, 26(1): 83-86.

Qian Gongming, Yang Changzhu, Zhang Jingdong. Journal of Analytical
Science, 2010, 26(1): 83-86.

[31] LB R2Z, Fril, S A, . UK A 5 i 3 e v i 0 T Y
AL AL )], IRDUK 227 4 B2 AT, 2008, 54(6): 661-664.
Shangguan Lingzhi, Qiao Jie, Guo Yujing, et . Journal of Wuhan
University: Natural Science Edition, 2008, 54(6): 661-664.

[32] SCHI, 45, PRUEE:, 5. BRAUKE b DURL XS £ it A 1L 4 1L
BESEI] LA T2, 2009, 38(4): 532-536.

Wen Ying, Li Yan, Lin Yuanjing, et al. Applied Chemical Industry,
2009, 38(4): 532-536.

[33] Te 2, AR, SRA i, 2. 20 K 5 A6 0 3 o vl M 100 ol o % JHE X 4 44
Bl AL AL, 0BT A2 BIFSE TR 41, 2008, 36(6): 839-842.

Ding Haiyun, Zhou Ye, Zhang Shujing, et al. Chinese Journal of
Analytical Chemistry, 2008, 36(6): 839-842.

[34] B [ 4R W1 SONE, 250, A5, AU 1B A o B I At AT HL TS S 0 o A
AR AEPEL]. T E SRR 2%, 2003, 23(4): 385-389.

Zhao Guohua, Hu Huikang, Li Ying, et al. China Environmental
Science, 2003, 23(4): 385-389.

[35] Jf#, XULL3E, 2= B 1, 45 . CeO, 40K (2 2 B 4 5K A8 A6 A ria A8 %) A
A ALK Y A AR ZE [T 23 Fr 96 56 =, 2008, 27(5): 1-4.

Wei Yan, Liu Hongying, Li Maoguo, et al. Chinese Journal of Analysis
Laboratory, 2008, 27(5): 1-4.

[36] sk3i, XU, JKICIR, 4. S LW s Bl S A v Ak 25 A AT BILIE
K b BE]. A6 TR R, 2006, 25(12): 1395-1399.

Zhang Ji, Liu Lei, Zhang Rongqing, et al. Chemical Industry and
Engineering Progress, 2006, 25(12): 1395-1399.

[37] FWE, B K, %K 2. Nano-TiO, 154 4 i #5 %) NO> (14 1, Ak 27 46 1)
[J]. YEDUR 222 4 HUAREL 2R, 2005, 33(4): 26-28.

Wang Yazhen, Chen Fei, Wu Tiankui. Journal of Jianghan University:
Natural Sciences, 2005, 33(4): 26-28.

[38] Ni F, Wang Y L, Zhang D D, et al. Electrochemical oxidation of
epinephrine and uric acid at a layered double hydroxide film modified
glassy carbon electrode and its application|]J]. Electroanalysis, 2010, 22
(10): 1130-1135.

[39] Shao M F, Han J B, Shi W Y, et al. Layer —by —layer assembly of
porphyrin/layered double hydroxide ultrathin film and its electrocatalytic
behavior for H,O, [J]. Electrochemistry Communications, 2010, 12(8):
1077-1080.

[40] Gong J M, Wang L Y, Song D D, et al. Stripping voltammetric analysis
of organophosphate pesticides using Ni/Al layered double hydroxides as
solid —phase extraction [J]. Biosensors & Bioelectronics, 2009, 25 (2):

SCIESCE & TECHROLOGY REVIER

493-496.

[41] Li M G, Ni F, Wang Y L, et al. Sensitive and facile determination of
catechol and hydroquinone simultaneously under coexistence of resorcinol
with a Zn/Al layered double hydroxide film modified glassy carbon
electrode|]]. Electroanalysis, 2009, 12(13): 1521-1526.

[42] Hu C C, Liao S C, Chang K H, et al. Electrochemical characterization
of MnOOH —carbon nanocomposite cathodes for metal —air batteries:
Impacts of dispersion and interfacial contact [J]. Jowrnal of Power
Sources, 2010, 195(21): 7259-7263.

[43] Jafarian M, Mahjani M G, Heli H, et al. A study of the electro—catalytic
oxidation of methanol on a cobalt hydroxide modified glassy carbon
electrodelJ]. Electrochimica Acta, 2003, 48(23): 3423-3429.

[44] Shakkthivel P, Chen, S M. Simultaneous determination of ascorbic acid
and dopamine in the presence of uric acid on ruthenium oxide modified
electrode|]J]. Biosensors & Bioelectronics, 2007, 22(8): 1680-1687.

[45] Barrado E, Rodriguez J A, Quinaz M B, et al. Tubular potentiometric
detector used to determine As (V) in sediment extracts by flow injection
[J]. International Journal of Environmental Analytical Chemistry, 2006,
86(8): 563-572.

Je AR 4T A fb 2244, 2004, 62(20): 2067-2072.
Liu Youqin, Shen Hanxi. Acta Chimica Sinica, 2004, 62 (20): 2067 -
2072.

[47] XUAT T, oo e B U S 1 W e e B 0 o) A R R A 2 AT
). 2 Wik 2440, 2005, 21(4): 378-380.

Liu Youqin, Shen Hanxi. Journal of Analytical Science, 2005, 21 (4):
378-380.

(48] XUAT I, XUZSHL, Tk B A Al 16 i e vl A 1y ) i S G fl 2
11 AI) 23 B -4, 2004, 23(6):9-13.

Liu Youqin, Liu Liuzhan, Shen Hanxi. Journal of Instrumental Analysts,
2004, 23(6): 9-13.

[49] Wang N, Cao X. A novel non—enzymatic electrochemical glucose sensor
modified with FeOOH nanowire [J]. Electrochemistry Communications,
2010, 12(11): 1581-1584.

[50] SCH, 453, VFARDT, . BRAUKRAE B DURRL XS £ 1 i v i Al 45 1L
BESE[I]. 4L T, 2009, 38(4): 532-536.

Wen Ying, Li Yan, Xu Dongfang, et al. Applied Chemical Industry,
2009, 38(4): 532-536.

[51] Gong J M, Wang L Y, Miao X J, et al. Efficient stripping voltammetric
detection of organophosphate pesticides using nanoptintercalated Ni/Al
layered double hydroxides as solid—phase extraction[]J]. Electrochemistry
Communications, 2010, 12(11): 1658-1661.

(FEHRE KE KE)

(RIS “GR X =" =B iR

R LFETR B K AT AT B RA A K A AR
AR K E AT LR RIKRA S R LFE, &
KA BT B 5 A AR BN F R EBR AN B R0 — A AFAR £
Bkt B F Lk TA A E AF BN RAK®
I ARG P, SR AP R R R AR AT A 5 R
M, VA R e A 6 UL & Fe AR FE 2 2% 4% cwww.kjdb.org

73 I



