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1. — P T 9HoKN1 Co204@AD X T BE 1 A4 7111 L Ak 27 ROl B 188 1 TR 3R 110 il 4% 7 v, JLkr
fIEFET , BFECL N AP ER

P H R (GCED B S AR B A AL AR R 0 B AIARAT BE P, I IRk e 25 3R T ok
Bk R, RN KM RIS, BB IS TF Bn e - B, Fs BR AN KAV SIS e ik 5

FIN3UL KN 0.5 mg/mL [¥INiCo204@ADE: VR T T35 I B A oL B 2R 1, 40 4T R At
T, A HZRZ IR, H143N1 Co204@ADS B Bk HL K 5

N30 ul WA 2.0 wtbl [ EEVE T TNiCo20s@ADIE IR H AR I VE 11 b

N30 uLETFIBRRELBUMA (anti—PGE 1) VAR T2 1fii AR 3R 1H I 7E.4° COKAR h i & 40
min, BB FoK e 2R B fanti—PGEL , #148N1Co204@AD,/ anti-PGE &G LR 4K ;

HR40uL WENL.0 wt. %IBSA N EMEMid R R 104" COKFEH I &1 h, AR A d R
K AR R RIEVEAT A, 2 B K e AR R T e 2 R R B, AR AT AEA” CUKAR

B30 pL¥RJE 0.1 fg/ml 1.0 ng/mlEHG 5 B 2 ELARAEVA TR T-NiCo204@AD/ anti-
PGE L& 1 i i) 3R 1T T AE4° CUKAR H 1 &40 min, FHIpH7 .5/ PBSZE M W i i v Al 1, 1l
13— PP T GKN Co204@AD XU Th B M AL FIHIPGE 1 H A2 R o 12 A5 s

2 MR BUCRE R VBT (1) 77325, LR AEAE T, BT IR BN Co204@ADFA R HH TR 3k 7 72 il 4%
(K):1.0 mL ¥ H1.0 mg/mL INiCo20451.0 mL ¥RJEN1.0 wthflI3—% A Ik = 2 L fik
fit. (APTES) VBA IR 12h, B OUREE A T EEALIKINT Co2047 W) FF B 3T /- HAE2. 0 mLIY 25
FIK A SRR (1= (3- R B IETR L) -3- 2. LB W% Eh BR 28 ) (EDC) FeN-¥2 Jk B7 B IV i
(NHS) V& Ak 1 1 -4 W 2 PP 18R 5 28 3 T BB AL N1 Co2047 MR A 4R 3% 2h , il 15 4= W ke 45 1 1)
NiCo20s (NiC0204@AD), B5CrtEENTCo204@AD 3 T B 7 B 2. 0 mLEIE B FK .

3R BUCRE R IBL2BT IR B J7 1% , HAREAE T, BTk (PN Co20484 B H R 3R 77 v il 4%
[): FH20 mL B J240 mL 2 EF/KECHIKRZ T mmol ) Ni(NOs)2 « 6H0IFW, W N2
mmo 1[¥JCo(NO3)2 « 6H20 &R M 4.5 mmol ({75 B B DU IR VR AV i, R A T8 W
AR 100 mL BIURZK N EZ N ,90 CCTRRESiH24 hEv A8 R E, Wi Eo
W AR DTIEW I 25 8 7K L S BB ER, FE R FE 60 CCRHET12 h, i 5, 7E75 1350
°C Jke2 h RIS FLNiCo20a GAK o

4 BURNELR -3 4F— FTid 19 77 V25 1] 4 1 — Pl 2 T KN Co204@AD X BE A AL I FEL AL
RN L IR

5 BRI SR AT IR () — P T4 KN Co204@AD XL LI B 4 Ak 77 10 HL Ak 25 R s A S 2%
HARFEAET , T RUZUIR ZE LR I, £ 0020 B4 °F

CIE A AL 2 TAE 35 R B = fa Bl R 34T 00 5, DABURIZE SR AP IR (1) — B 2 T 402K
Ni Co204@AD XX Ly Fe J6E A4 7RI i A 2% Ot S i AR B 9 TAR LI , Ag/AgCLA S L M AR, H 22
HLAR AT 720 Imol/m1 K2S20sJpH 8. 01 PBSZE phizs i #E4T I 5

(23R A B AR 22 H 0 AN () 3 P58 140 R 0 R 28 B LA v Y VR 3R AT A I, 1 W T Y TRl A
0.8V -1.8 V, H#EZ 100 mV/s, it B2 RO IR & RERBULZ ROLE S, ol
F5 3858 L R D900V, I B A5 0 Hl B0 2 R OG IR FE -5 T FI IR FRE AR I AR FE 2 ) [ 2%
RS TAE 2R

COD A DU SV A AT 51 IR 2R E s ARV R A TR 0, G 0 ) &5 SR ml dd o T it 2

e
~T o
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—MET RN Co04@ADTIHREEAL TR L F & e R 2 R
REEEMHIF AR N

B
(00011 Ak W] J& T 37 22 D Re 4 RL 5 AL W A Jgder DN AR sk, B AR B — B T 40K
Ni Co204@AD XL BE M A 77 AT HEL A2 e i 88 A BB ) 1) 26 D Tk S R

BEEAR

[0002]  HUFUNRZEEL (PGEL), [ S AFAE T4 P (1AL 403 T 40 Jo » A2 T 2 i 2R 2 Hp i) L 22
R, HA 2 28 RGP AN D Re A7 55 2 FEAL S5 K BIAE FH A N — RN A &R 1 fE A 1Y
75 B =4, PGE 15 58 Wi AT A FH S| i An i AH DG , — LL 0 95 R IPGE 1 BE I8/
45 51 S ) R 38 3545 FF B BB AR VAR T B — B A s AR PGEL L AE N — R
R AL 5K 1), FAA Y 5K M O A A B0 AT ] T /A SR AR B7 Lk A T R A H ,
308 3 3 o iy L 5 N R ARG 7 8 R i o A B A 6 B O I R v R B R SR ML S
2250 N o PGE 1 5 I/ 7 9 AR i 3500 2 9 5 DDA 9% , e A0 M M A AL AR R U RR R K A 55
REERIAE L, DRI AE NG PRI ST b, K J — P PO | faT 48 - R ORISR A (1 PGE L IR A I 7 V2
FHE R R A EERE X

[0003] Wi Ak 22 Rt fe g% AL Jk2% , R ISR S5 P 2 18] B e SR 25 B I — R AR AR Ik 2%
B REUE & R R RE 5 TNk AT RSP L B AS 0 3 B 2 A0 v, B
A B R R o AR B 14 T — B TN Co204@AD X T BB 14X 71T H A 25 R 928 4%
JERAS , TR SRIU AT FURR ZRE LI = R I O STk 0B A & 2 M S0V & R E A
B S ALY, 11C0304, NiO, Ni(OH)2 and NiCo20a, % M4 K Mt PR E — & MIEAAE H
Horr, NI /Ni® 2 Co™ /Co™ A AR iR HELXGT 1) DTHR , Ni Co204 2L A B8 A1 L % T8 1 %
H, Ak 20 M o S o B3 K 4 M 5 48 i BN T Co 0440 2K F 3 T 3 1 i 45 XX T BE 18 44 77
NiCo204@AD , HH T B AW B A K R R iF A AR M, AT 3R A 5 22 e v MR A A %
A o ] S A7 FAB R AR MR OB R FE R T SR R A T B I R 2 R R S208”
THLAL R AR BRI R U A RA e M o TN Co204@AD I S (1) 28 AR 25 1 J% e A e B L T
A G 9% A S LA e e PR L R B R e T AT AR BRI A Ao

LIRS
[0004] A BHI B2 — &3 T 9KNi Co204@ADKT KL , #4  — Fh e hric , R e PE T , R
JEE 1 118 FL A 27 RO B % A S 1) 1 5 o
[0005] AR EHI H I 2 e R izl A 57 Ot S )% A4 I8 B AT R IR R E L) =y R Boks:
b
[0006]  ysE & B B, AR IR I N HEA T %

1. —Ffi 5 T-Ni Co204@AD XX Ty BEHH A 7R %) FEL A 2% ' B 138 A% B8 1) W 46 g s«

(1) Bl % (GCE) & e AE A AR R R B R AT BE PO, L koK B 2236
R EE M R , B R AR FE KIS G e , ELRIF B T8 s e KT G B FRBR A /KA IS BR3¢ 5
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(2) WEM3uLl WEHN 0.5 mg/mL HINiCo204@ADE I T T4 o 3 i vh AR 22 1f L 20 4F
ST RBET, A E R ZEIR , H143N1 Co204@ADZ I 3 Bk HL K 5

(3) N30 ul KN 2.0 wtbll) K EEAE TR T Ni Co204@ADIB IR A R IE V1L 1 h;

(4) N30 uLETF IR REIFUAE (anti-PCGEL) VAR T-& 1 s Al 26 ] 3T 4E4° CORFE T e &
40 min, P £ 8 F K ¥ 2P fanti-PGEL, H1#9N1iC0204@AD/ anti-PGE &g ik
1 s

(5) HX40uL #EN1.0 wt.%HIBSA FMBE MR ARR T4 COKAEHFF A1 h, LLEA
H AR SR T b R4 S RS PR AT o, B 25 B /K o e e AR SR T o 25 3R B, FRARAFAEA” CUKFE
H s

(6) HX30 uLIRENO.1 fg/ml- 1.0 ng/mlfHI 5 IR ZE LARHEVE WU TNiCo204@AD/
anti-PCEUEMiHL AR R [ I 7E4° CUKFE I § 40 min, FHpH7. 5[] PBSZE M B B HL AR
T, 145 — P T 4 2KN1 Co204@AD XU A1 71 (W PGE 1L Ak 27 R B 138 AL IS o
[0007] 2. F3RNiCo20s@ADF I 4 :1.0 mL ¥R H1.0 mg/mL [INiCo20451.0 mL ¥
FENL.Owt W3- AR = 2 A R (APTES) MRS IR 120, B O U SE E L ThBE 1L 1K)
NiCo20a/ M H B F A HLAE2.0 mLI £ B F7KH AR JEHG (1-(3- R AR TR ) -3- 2 Bk —
W SRR £ ) (BDC) JN—4FE B8 FAIE WV % (NHS ) YE AL 1 -4 W1 bt B R 5 & 3L D RE AL FUN1 Co204
PR A PR 2h, 1153 S NIEEABIINT Co204 (NiCo204@AD) , 5O HENT Co204@ADF=H3f
B EAE2.0 mLigEE K.

[0008] 3. [-3ANiCo204HEHK il 4% : FI20 mL Z,F% %40 mL 225 F/KECHIKRE AT mmol
K] Ni(NO3)2 » 6HoOVEWR, W/ N2 mmolff1Co(NOs)2 » 6Ha0 VAW LI 94 .5 mmol (K75
FR 5 DU iz () VR S VA R R S VAT I RS ) 100 ml BPUR 28 RN M #HH1,90 °CR LS
iFE24 hEd AR =11, W B OUCERDTIE Y T 58 7K R G BE BRI LR, FERLFE 60
OCRHETF12 h, BefE 2243541350 °C M2 h FRAGAFLNICo204 FKFr .

[0009] 4.2 BH B3R 7 v il 4 1 — Fh T 42K Co204@AD AL Ty B A A4 7] 1) FE Ak 27 R
PEAE LS

[0010] 5. HIZINRZHELRI A I DR

CIOAE A A 22 TAE SR H = il ik REAT e, DL Bl #8 1 — Ph R T 9 K
Ni Co204@AD XU Ak 71 1) FEL AL 27 6 T s A5 I 38 A TAE AR , Ag/AgCL NS b AN, B 22 FLAR
XFHL , 760 Imol/ml KoS20sfIpH 8.0FK) PBSZE AR H HEAT IR ;

(223 A PR AR 22 v 55 AS [R)AR B2 R0 10 20 It 32 B AR AR VA VB3R A T A I, v R Y Ay
0.8V —1.8 V, H#i#Z 100 mV/s, it B2 RO IR & RER BULZ ROLE S, el
5 3G L R 2900V, Jd it 45 19 HL BU0k 27 RO 58 2 55 11 1R FRE LR AR VA O FE 2 1] 1) 5%
LG TAE 2R

CIARF DA St T VA Wi 2 I 2R B LFR AR VA VR AT A 0 A W %) & SR ml o AR i 2
e
[0011] A BAR 25 LR A

(1) TNi™/Ni* B Co®™ /Co® A3 Ji it X6F F) BT RR » N1 Co20a LA L S ) L A S 1k
HL Ak 22 P (R LA K G R T AR B2 A FLES FATKING Co20a 4R 2K Fr P $R 46 B8 22 HL VG P67 o 2 AR
W [l A s o S W BE HL A K bE R T AR 3 U 1 A HE 8 77 o A R I 3 4 W1 e A2 A
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FINi Co20a 402K R 1 H1115 X Lh BE &AL FIN Co204@AD , 1% 5 A WME i v AR M7 48 S B 3 7
TR A PR BRI R B R 1 S208” HIAL 2 R 1R AR IN RBUE SR T, AR R B i
) S A I HAT B I RV

[0012]  (2)NiCo204@AD AT K bt e A4 K R U 9 A2 W5t 2 M A 1) T 470 A A H Bl o i 11
SE » AN ] 4% P S A I B AT B RO R e M

(00131 (3)A S WI A ISR DU S 35 S N, Ry 1 A I VA e Sk

BE 15 AR

[0014]  E1AJYNiCo20s HHK ()L R SR L+ 2 e CSEMD ]

[0015]  [&[1BYNiCo204 44K F (1935 S HE + 2 8% ( TEMD [ o

[0016] K 1BHEIEIANICo204 GHK 1) i 43 17 5 L W A% (HRTEMD &1

[0017] & 29NiCo204@ADILL MG 1E (IR

[0018] &3y 4y A% I ARV P A 27 R Y i 245 5 5 I 1) R 3R B LA 7 VA VR A 1) 2 1 5%
#HA.

BRSHES T
[0019] AU FH T 51 Sk Jta 491 A i3t — 25 Ui B AR R B AHCAC R BH ) OR3P VG L O AR T T 771
S o
[0020]  SEjifsi1

1. —FiE T 4R 2KNi Co204@AD X Iy B 1 A4 7K H AH. 27 2 e 12 A TR 1) 1) 4%

(1) el K (GCE) B JefE Al A A AL BN R B B R BT BE PO, FH koK B 223k
THRREE M R , B R AR FE KU s e, BRI e T8 s fa kT B R BR A KAV IS BR3¢ 5

(2) 3ul #EHN 0.5 mg/mL [KINiCo204@ADE: FEIR T 15 1K) B bk il A 22 1, 40 4
ST RBET, A E R 2, HI#3N1 Co204@ADAZ T 3 Tk HL A 5

(3) N30 uL AN 2.0wt I EEVA TR T Ni Co204@ADIE IR L AR R I V1L 1 h;

(4) N30 uLETFIIRRELFUE (anti-PCGEL) VAR T-& 1 f Al 6 ] 3T 4E4° CORFE T I &
40 min, 258 FKEE LW anti-PGEL, fil]f8NiCo204@AD/ anti-PGEEAHIEHKH
s

(5) HX40uL WEEMN1.0 wt.%HIBSA MBS KR ITA° COKFE I E 1 h, PLEA
HI AR SR b AR S RS PR AT a5, B 25 B 7K o o AR SR T 5 25 R B, FRARAFAEA° CUKFE
s

(6) HY30 wLIKSEHO0.1 fg/ml- 1.0 ng/mlFIPGE AR HEVE W T-NiCo204@AD/ anti-
PGE L& 1 F B 2 ] 3 AE4° CUKAR 9 &40 min, FIpH7 . 500 PBSZE Mz W ik v B 2 1,
13— PP T G KN1 Co204@AD XU AL 7 (¥ PGE 1L Ak 27 5 H 138 AR IR s o
[0021]  sEjiifsl2

NiCo20444 } 1 il £ «

20 ml 2B %40 ml ZEFKECHIR N1 mmol B Ni(NOs)2 « 6HOIFME, WEN
2 mmol [ Co(NO3)2  6H20 VEWR AT 4.5 mmol [ 7S FR 3 DY e () VR & VA TR IR &
R 100 mL BRI OIERMNZHN AT H,90 C W24 hjad A 2=, i

5
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EODWETTEY I £ B F KR ORGSR EUR A 60 CRHET12 h, & o /RS
1350 °C fB5E2 h FRAEGAFUNICo204 H2K A oNiCo204 4K A FHL & 5 16 ol ST Ak s
(SEMD & K237 5t v 7 S 1 CTEMD [, & 1A M2 B 1B 7 » 6 BN Co20440 K i & N1 Co204 44
KL B A T M4 T ORI RE ) FL B 5 S A2 1) 22 L 465 R K RO L 3 A e v PR A7
S o (1 T S P S CHRTEMD B, a1 BH A4 B B, ) LT 240 . 25 nm ) 5 4% 2%
S0, 53N Co204(31 1) b 1 — 5 o

[0022]  sijfafsl3

NiCo204@ADHA 1 il £ -

1.0 mL 1.0 mg/mL [INiCo20:51.0 mL #WEHL.0 wthflI3-2 8 5 = 2 4 3
FELE (APTES) JRE¥R%12h, B O E L TR AL HINT Co2047= M) B HT 73 B/E2. 0 mLI¥ 25
Bk AR EH (1-(3- R SR TR 3 ) —3-2 3k W R b R £k ) (EDC) JN-#8 R R 3
fiée (NHS VAL ) 1 =4 W 5e B 12 5 S T RE AL N Co20a 7= MR A 41R 3% 2h , 115 S NI e A5 1 1)
NiC0204 (NiC0204@AD), B OoURHENTCo204@AD 43 T T 4 BLAE 2.0 mLI 25 F 7k,
NiCo204@ADII LM (LR, W 2T 7R , #£1666 cm 13185 cm 'Ab A7 MR UGG B, X A2
WA B C = 0 SN-HEEA [ A Aa PR3 RS U , 28 BH 1 NiCo204@ADI) L Ly il %
[0023] skt fsi4

R B BRZRE LG 02 0%

CIOAHFH H A 2% A 3 SR = F AR A R AT DU 5 DA T ) 46 1 — b 2T 41 °KN 1 Co204@
AD XU AL TR FL A 257 Rl B 988 5 B Sl TAE LA , Ag/AgCl RS LE HE AN, B 22 Ha AR A X HE
%, 760. Imol/m1 KoS20sIpH 8. 0[] PBSZE M AW b 4T MK ;

(2% G IR 22 H 6 AN TR MR B KT BT B R 25 B LR AR T AT ARG I, 41 P R Y TR Ay
0.8V —1.8 V, HHIHZA 100 mV/s, it LB O & RER B2 KOUE 5, Ll
F5 38 5 #9900V, a1 A5 9 HEL B S OGS 2 5 T FU IR R E LRy V8 VB0 1A [ 5%
R4 TARR 28, B 3209 S 8 A5 B AR I L AL 232 R G RS 5 S5 R0 B IR 3R E LAR R VA OR
(2% RIE

CIDFRRDUAE b VS VRLA A BT 0 B 2R B LRR AR VA VR AT RGN A ) & SR mT o TAE 28 &

48
Fo
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