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Synthesis of Zr Doped NiO Layers on NiSi,/Si-MCP Structures
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Abstract: Three-dimensional supercapacitors consisting of Zr doped NiO/NiSiy/silicon microchannel plate (MCP) stacked
structures are fabricated. The silicon MCP fabricated by electrochemical etching is utilized as a substrate of 3D structure.
After electroless plating of zirconium doped nickel on the surface of the Si-MCP substrate, the Zr doped NiO and NiSi, are
synthesized by annealing at 500°C in oxygen condition. The structure and morphology of the Zr doped NiO/NiSi,/Si-MCP
nanocomposite electrodes are characterized by scanning electron microscopy (SEM), energy-dispersive X-ray spectrometry
(EDX) and X-ray diffraction (XRD). The electrochemical properties are determined by cyclic voltammetry (CV) and
chronopotentiometry. The results show the improvement of capacity and good reversibility for Zr doped NiO/NiSi,/Si-MCP.

Keywords: Zr Doped NiO; Electrochemical Properties; Silicon Microchannel Plate (MCP)

BHEESLRMENRAERBES AN
ZHBRB RS

B, X &, # o #, F OB, £ X, KUK, T&T
RIS T TRR, SE SRS TR, by

Email: shxu@ee.ecnu.edu.cn

Weks H #2011 4F 12 A 14 H: BEE#: 20114812 429 H; FHAEM: 20241 47H

1 E: AR T B B OB E AR S5 = R SR A A SR AL SR 2 R T i R R
W (Si-MCP), FERHA Nz =4 A SR8 38 SR TS AR R IE LISV — R B & s
JZ IR it £ SR R 500°C IR K FERERLEIE R T /5 2B 5 A AR Z - 32 A 1348 L 7 B (FESEM)
FRE & HEEAEDX) AR X SHERATH (XRD)ERAE T UL dh a5 A FIR TSN, AR 202:(CV) R HLAY
DAGRAE 1A R, S5 RR IS Zr SRR A B Ak (O I8 25 by B A M B BURIR T T

XRIA: BB RAE, RALSATER REROEIE R

il

L. 5l [, A T LA S R 2 8 A 48

VEAESK, L% T T 2 R I H A 2 Hh R L4 e OURE JZ FE 2R 8 2 R FH FERR R FL AR O (R B
T2 R T 2 T 4 DU s S ZE UYL T XU F 2 P AR R AP e i, e AR R ] v L e i
Al 22 B I RE SR R, DI A E R, HA FRBIBRARE: VAL RS R P L g B ml I )
EIAVER R BT 1 HIELTRE R, G A 27T/ 5 B R A/ iR S R, AT = A2 B XL EEL 2
Far ke, HAA RS rERED . RIEMEREILEL A AT S ILA R, HBWE 3226 R A

Copyright © 2012 Hanspub 77



S A B R A AR R OB T 25 1) 1) = R 2 L 7 2%

SHEAEMCY., MR RESEREZ AR E RNERY
W, LRAnGEPERRHARSE, IR AR R, A
Je TAE MRS R Ak 2 2R 48 8 TR
W REER = A AR RATReRE B, 99Kk%
) (A R DA B AT /DN g R BRI

TR ZOE A B R BRI R AR, kgl
KZ LA LASRAS AP I AR e, S T 9K bt
B R gk 22 FLEE R T 72 O AR oE™ 7 i
R 25 #J(Silicon Microchannel Plate, Si-MCP)5 & 44
KZALEEME—FE, fERIILER IR A% R
etk DR BESRAF LT i) 2 M BB A LS T 45 44
RIS, Si-MCP ] LA R FLES M W B B0 2 ()3
PEVISL, NI FE PR A KR B2 B4 Tt o DRI AR S
HOR OB E AR VR N R A A I B 48, AR AR T
2 1 Y 4 R A B — P T Y R R R AR

e R A e AR, A, AL ERA
X TR B R R G R m I LA, AE RIF LS
PEBEET X AR I R A 2 S B 3 L S T AR AR
AR T S BB /ot B B R N/ o FE LSS R
AERNIOW R 7T A R 2 iRiE™, % s =
I 25°CRY), SBRIA REECY 1197, A
RIS MEREBIRRSRN T ZH, AT
A EAPRLREA B/l 4, AT/ 2 e
A A RSB — RS AR R E—
ANFEXS R il B ISR YE T Y, SRS 45 2 M A R R
BEAEEHA~10H, B 4MES I AR E A
KT/ RN, R4, ReEmAIA Zr 4% NiO
Kb LEAE N R U IR R B RN ? 2B AT
DA 4k 252 1 ry Bk T Ak il 5 AR (Si-MCP) 1) 9% 45 1Y) 368 41
RSS2 B 2 AR SR RE BB A B L0 B4
BEBE, REEBFEME S00CHAESHHB K, B
Ji% Zr-NiO/NiSi,/Si-MCP 245 # . i3z k34
T U AAE IR AR 223k DL ST I F A V20 A i 2R AT
WM&, WFFR B A E AR/ AR/ A O T8 1 LA
B2 4 50 RS

2. LWTE
2.1, RIS
S T AR 2 S 525 um () P R<100>FE

Ay HBFEX 2~5 Q-emo. 0 FAEVIRIFIE X-100

78

(C3sHeO11» 73T 646), 4l KT 98%, KL [ ki
P TRAVERAF . A HTai7S /K G TR ERER
(NiSO4-6H,0, 7> T & 262.86), fALE(NHF, 7T
& 37.04), BREREE((NH,),S0,4 20 T & 132.14) &K
(NH,OH, 73 17.03), PARALZAE 1)1 b AL mi g
BH(C1.HpsNaO,S, 711 288.38) 14 S [H 245 4 [F1 1k
RFIARAE o SR R
(CHsNa;0,-H,0, 43 FiE 294.1)W3K H gtk 2%t
HIRAF . Seibaialz PUK & o iR e
(Zr(SO4),"4(H,0), 43 F& 355.40), 4 KT 98%,
WS A BB R A A

2.2. EWPBER

SEIG TAEREERE N 25°C, BEN 45%~50%.
S8 R BT A JEC A2 SR A 525 um [ P AI<100>FE .
TR EZ, 7E SR AR R % ik IE S T A A
PG B ah b, AR E AR S 5 iz el o R
N5 pum x5 pm BIRERGEITERR, FRRERE R T R
TG RIEY, BARZI 7 WSTR[ 7). e E # A i e
BRUIFIAL 1 em x 1 om K/ 758 A f5 B2 5250 TAE

K TE A I 7 VA RE U IE LR — 248
B JNERIHANBERR, 3 AEN 50 ml 2B FK,
TEXRET/KFRIFMALR 1 FrosiziihRaKz
HMAIZIE), K 40°C, BEEEZ 20 b E RS R
JE A R N R, E BTG I BV VR R Z R N 2K
VWL VARV PH AN 8. HEPAMRERIGEE AL 5
2838 1:100 f fh BB RER L 10 A0 Bh DAPE e R T i
WG, NI EGFRERT, 80°C/KRKIIZIEL 30
YR, CRRESRECH, TR R E ST 500
CHRALTE 3 7pfh. fEASCH, AR/ TR0 B A R
R EHIFEibRICH S, PR R/ TUE
TERR S FIRE S ARIC A Sy

Table 1. Materials and parameters of electroless plating
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TU7K A B R B 0 0.88
T RN 0.03 0.03
LR ER S 12.27 12.27
FRRERR N 3 3
TRt 33 33
2K x (75 PH 8) x (77 PH 8~9)
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Figure 1. (@) SEM image of Si-MCP; (b) The cross section SEM
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Figure 5. CV plots of sample S, at different sweeping rates
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Figure 6. Typical discharge curves of S; and S,
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Figure 7. Specific capacitances of the S; and S; structures
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