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S22 53 BFNin(PED) g, Nig/GDLE XA S Alzskltt
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[0104] [Azd 2]

[0105] ¢ UAE (Ni-Foam- Sq 300, Invisible Inc.)S 3 M S = 3 M 24 goloA 1583 Wtk & opA=
o2 208, olgtE= 208 AoAFErh . AAd 1914 AZE Nig(PET)ys 13.3 pge HEZS| =2 FF(THF) €4 50
wl ol 931 108 HAE &3 A4S s & 1 ar WA YAE (Nickel foam, NF)ol| &9 Z&3to YunF
2B -UAE 53 EFWNNin(PED) s HAE Nig/NF2 EA)S A 2330

[0107] [H A Zd 1]

[0108] 13.3 1g®l Nig(PET)os Al 4.7 pgol Nig(PED) & AMES A 9 BE #4S Axd 13 5d3A 23s3lt.

[0110] [ A x4 2]

[0111] 13.3 1g®l Nig(PET)os Al 4.7 pgol Nig(PED) & AMES A 9 BE #4S Axd 29 d3HA sl

[0113] [B A =4 3]

[0114] 13.3 ug®l Nig(PET)os il 3.9 gl Nis(PED) & AHES A 9 BE #8S Axd 29 5U3A 23s3lt.

[0116] [ aA| 24 4]

[0117] 13.3 189 Nig(PET)ss tAl 3.3 ug9] Niy(PET)sE AMESH A 9 BE S Az 29 FUstA ask3irt.

[0119] [l aA| 4] 5]

[0120] 13.3 1g®] Nij(PET)gs thAl 50 gl ol ESAlol= (Ir0y) S AFE3 A 9 BE (A Axd 29 L34 A
R

[0122] (A7} 5]

[0123] D 3 &9l

[0124] T 1 4R 38 8 UA vx=FeaEHe S F388I).

[0125] AAEHAl, & 12 Nig(PET)ss Nig(PET)2, Nis(PET)y, 2 Niy(PED)s U= A7|EF o3 A= 74

=2, AAo 2 vlndo) A Z+z} A ZE Niy(PET)ss Nig(PET) 1, Nis(PET)y, 2 Nis(PET)s Yw=FE g7l &

-0 — H O N ==1 = =2 A AN

[0126] = 2+ 59194 9" (isotope patterns) 4 AEZ, AMtE Y4 HEY PSS A A3 FHUA
HES Hole AL A 4= Qo o] ZHE] Niy(PET)ss Nig(PET) 1, Nis(PET)y, H Niy(PET)g Wi=Ze2~H
7 ATHoR FAEASS Bl = AT

[0127] % 32 2 AZFMALDI-MS) B ER, o] gA] ol24 A= I £ ZIIF HoIH Niy(PET)s; 2 Nig(PET)
g 2er7t & NS 3T 5 Ay

[0128] 2) W-IR & ~HEH

[0129] % 4% Nig(PET)ss Nig(PET)1z, Nis(PET)y, H Niy(PET)s Y=Fd2Ho A d-7IAFA-34Hd &4 =9 E
H 34 2782, AY fFAS 55 33S Hole AS E1E F .

[0130] 3) HMrjstety EA FA

[0131] = 55 NNig(PET)ss, Nig(PET)12, Nis(PET)y, 2 Niy(PET)s Y= 289 F33 Belm (V) 4 8=,
AzEe AV vs Feoln], AzEe AF(A)olt).

[0132] T 5ol =A"E wpel Zo], Nijg(PET)ss E Nig(PED) We=ZFe|Aels CV A9 ezl A fAbs,

=
oo
i)
o,

Nia(PED o) 912 7F A27} ek B ZFol& AL Fd & Aglom, o miE Ak @ 54 34
of gabE AL AT 4 Adnh.
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[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

SS=50ol 10-2374679
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Nig(PED)ps-UAE B3 A5 A48 olg|gSAtel=-YAE W) £ OFR v 48 Yeld),

H

& Ag=ujol YAEZ(Ni-Foam-Sq-300, Invisible Inc.)3} Niu(PET)s52] OER v A4S 43 o=

69 a B b UAF, ¢ B dE Nia(PED)yoll digh Axelr).

H

HA, = 89 adh e YAET Nig(PED A& FAF Aoy 24 Asz, BE Ao &HollA Nig(PET)ys
7F UAF g ¥ 52 AdRdE 2 s JAASS THHE Ae FE 5 SdSdnk. 53], pH 14olA = o
w(Ir) A Zvif o} 7H"]X 2 fAAAME H Ee AFUEE 7HA v 938 OFR Frf 24S HES 4
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= 89 b ¥ dE YAZI Nig(PET)ys2

tH] o 22 Bl 71evE Ve As 999

L
uy
e
N
o
N
M
X
X
il
fru
td
il
w

Frof gofel A Niy(PED) 7 WAE
Adom, olg T, Nig(PEDyst BE AR oA
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T
5% OBR S0 B4S M ol @ W Sd 5 a9t

H

92 gdlo] Axe] wE Niy(PED) 9t Nig(PET), V=ZFe]2E 9] HER Z0] 4L BAs A2z, & 79 a
pH 1, b& pH 3, ¢c& pl 7, di= pH 149 §qoxe] HAE FAF AW 4 ZF=o|t},

o] gMo A Niy(PET)p7F Nig(PET)yy WiH] o 2 %

rr

2

_|_4

AREE D e A

b

4 285 283 4 S Y 54 ATHE FA™A FAE Yl Ao
HER Z 1|91 PtAug(PET) 152l -9~ 10 mA/care] AFEZ=oNA Aol 440 mV(in pH 3), 240
mV(in pH 14)¢1 A3} vl aLsle] | Nigy(PET)o59] 749 10 mA/cnre] AFUEo| A - to]l 630 mV(in pH 3), 510 mV
(in pH 14) 7FFo = Abxd oF 190 WA 270 W A9 It S7iere] @Aste] o2 Sy & (Aus(PET) ;2

Nig(PET)1) tHH] %573+ HER vl &4& 7HHe AS S0 5+ At
X1
= Hx3t (in pH 3), [mV] A< (in pH 14), [mV]
Niy(PET) 25 630 510
Nig(PET) 12 930 540
PtAug(PET) 15 440 240
Augs(PET) 12 820 680

= 102 PtAug(PET)1s, Nip(PET)2s 2 Nig(PET)y, Y=EelxEeol AN A7|&d v4 A=, 7t25S A
(Vvs. RHE)o]aL, MZF& v A3} 4% (T0F, turnover frequency)®|th.
%= 100 Z=AJE uvRe} o] Nin(PET)se= A Al H 3 HER Zvl<l PtAun(PET)., thv] ¢F 80%9] ATS Ho] o=

7157 (0BR % HER) FWj2 8o 7Feds AT 5 Ut
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< Isotope-pattern Analysis >

[Nigy(PET) 1% [N;S(PEf]nCI]‘"

.

2905 29102915292029252930 2025 2030 2035 2040 2045

[Nigq(PET),5]" [Ni,(PET),CI]"
. l. | L) lallillllu_‘
b b7 L (TR CH TIPSt o
5820 5830 5840 5850 5860 1365 1370 1375
m/z (Da)
[Nis(PET),CI]™
1695 1700 1705 1710
m/z (Da)
ZEH3
< MALDI-MS >
7 T T T

*  [Nig(PET),.,CII
l ~2033 Da

- * Niy(PET)s- -
~2918 Da

2000 3000 4000 5000 6000
m/z (Da)
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