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Supplementary Table 1

refinements on Ndo.sSro.2NiO2 and Ndo.eSro.4NiO2 samples.

| The detailed crystallographic of Rietveld

Chemical Ndo.sSro.2NiO2 Rwp(%) 4.16
formula
Crystal system Tetragonal Rp(%) 3.30
Space group P4/mmm (No. 123) GOF 1.28
(cziﬂfa'zd) 7.278 glom® R:,Ztt\o//;-ld 84.75(7)
Atom |x y z Occupancy | Beq
Nd 0.5 0.5 0.5 0.8 0.615(6)
Ni 0 0 0 0.99(8) 0.205(1)
O 0.5 0 0 1 0.252(8)
Sr 0.5 0.5 0.5 0.2 0.137(4)
Chemical Ndo.6Sro.4NiO2 Rwp(%) 4.37
formula
Crystal system Tetragonal Rp(%) 3.38
Space group P4/mmm (No. 123) GOF 1.09
catoutatea) | %8I | pictvea | 82994
Atom |x y z Occupancy | Beq
Nd 0.5 0.5 0.5 0.6 0.300(4)
Ni 0 0 0 0.95(9) 0.647(9)
O 0.5 0 0 1 0.246(8)
Sr 0.5 0.5 0.5 0.4 0.097(3)
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Supplementary Figure 1 | The Powder X-ray diffraction patterns, SEM

image and typical energy dispersive spectroscopy of undoped NdNiO2
sample. a The Rietveld refinements analyses show the formation of infinite-
layer 112 phase. b, ¢ The typical EDS pattern of spot 14 (red cross in (b))

confirms the existence of NdNiO2. And the average occupied ratio of nickel in

the NiO2 plane of undoped NdNiOz2 is 0.91.
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Supplementary Figure 2 | The typical EDS pattern of the dark grey area in
Ndo.sSro.2NiO3 samples. The energy dispersive X-ray spectroscopy is taken at
the red cross of the inset image. The result shows the presence of Ni in our

samples.



0.5 —————————1——— :
—m— Sr content of Sr0.2 sample
L | —HM— Sr content of Sr0.4 sample 14
—a— Ni occupancy of Sr0.2 sample
—w— Ni occupancy of Sr0.4 sample
04
o u-mt 1.2
g |
/-’l/. >
- | | <9
g / g
< 03} 4-Fmm B 1.0 2
g e v, 3
o a—A \Q< 33
— A—X\v N =)
N o
08 7
0.2 -
-
I
| - 0.6
7
i
0.1 L . 1 N 1 L 1 . ] A 1
0 4 8 12 16 20

Supplementary Figure 3 | The relationship between the distributions of Sr
and Ni occupancy in different grains of Ndo.sSro.2NiO2 and Ndo.6Sro.4NiO2
samples. For the individual spots with very high Ni content like spots 11, 12,

the data is likely to be affected by the nearby Ni clusters.



e
= -]
I

pH=1mT |

“u_NdNiO,
v Nd,Sr,,NiO,
——Nd, Sr, NiO,

—
9]
1

.
[
)

M (emu/mol)
=

Moment (emu/mol)
o

6F
—= ZFC-NdNiO, £
3k —» FC-NdNiO,
——
0 1 1 1 N 1 " 1 " 1 . 1 . 1
0 50 100 150 200 250 300
Temperature (K)

Supplementary Figure 4 | Magnetic properties of Nd1.xSrxNiO2 (x = 0, 0.2,
0.4) at low field (0 H =1 mT). Temperature dependence of magnetic moment
of NdNiOz at the field of 10 Oe measured in zero field cooling (ZFC) mode and
field cooling (FC) mode. Inset shows the magnetic moment versus temperature
of Nd1xSrxNiO2 (x = 0, 0.2, 0.4) samples with an external field io H = 1 mT in
low temperature region with ZFC mode. An obvious irreversibility between the
ZFC and FC plots and a maximum magnetization at about 5 K in the ZFC curve

are observed.
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Supplementary Figure 5 | Magnetic moment versus temperature curve
and magnetization hysteresis (M-H) loops of pure nickel. a Temperature
dependent magnetic moment of pure nickel at the external magnetic field o H
=1 mT. b M-H curves of pure nickel at different temperatures with external

magnetic fields up to + 3 T. Inset shows the enlarged view of the M-H curves of

nickel at low magnetic field.
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Supplementary Figure 6 | Temperature dependent resistivity of

Ndo.6Sro.4NiO2 under pressures. The p«/psook of NdosSro4NiO2 sample is
about 20 with the external pressure of 5.2 GPa. With increasing pressure, the
magnitude of pzx/ps00k decreases progressively. At the highest pressure of 48.1

GPa, the value of px/ps00« has dropped to 4.5, however the p (T) curve still

exhibits a semiconducting-like feature in the whole temperature region.
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Supplementary Figure 7 | The X-ray diffraction patterns of Nd1xSrxNiOs (x
=0, 0.2, 0.4) powders. All three samples contain small amount of NiO impurities
marked with black dot (e), and one peak marked with asterisk (*) in

Ndo.6Sr0.4NiO3 may come from the Sr-doped Nd2NiO4 phase.



Supplementary Note 1: Phase fraction analysis of nickel impurity and Ndx.
xSrxNiOz2 in present samples

In our EDS measurement, we present an evident nickel deficiency of about 5-
9%. Meanwhile, we observe a large quantity of ferromagnetic nickel metal in
Rietveld refinement from our XRD data. There may be a correlation between
nickel impurity and nickel deficiency in Nd1xSrkNiO2 samples, as the starting
ratios of Ni:Nd:Sr in Nd1-xSrxNiOz2 are stoichiometric.

As shown in Supplementary Table 1, The concentration determined from
XRD is larger than the observed nickel deficiency in EDS measurement (about
5-9%). The reason for the difference may be explained by the different
crystallinity, different grain size as well as the preferred orientation between Ni
cluster and grains of Nd1xSrxNiOz, the diffraction peaks of Ni is sharper than
that of the latter, thus the compositional ratio between the two components from
XRD may not precisely tell the true value. The concentration of nickel impurity
is needed to be fixed. Therefore, the difference between nickel metal
concentration in Rietveld refinement from XRD data and the observed nickel

deficiency in EDS measurement is understandable.

Supplementary Note 2: The magnetic properties of pure nickel at different
fields and temperatures and the Curie-Weiss fitting of effective magnetic
moment in Nd1.xSrxNiO2 (x = 0.2, 0.4) samples.

As reported previously [$1-S3 the nickel undergoes a transition from

paramagnetism to ferromagnetism at about 610 K - 650 K. And the average



saturated magnetic moment at low temperature (below 300 K) is about 0.6
4, latom. We also measure the magnetization behavior of nickel at low
temperature (see Supplementary Figure 5), a typical ferromagnetic hysteresis
loop with a saturation field about 1 T can be seen.

The Curie-Weiss law is used to fit the paramagnetic term of Ndo.sSro.2NiO2
and Ndo.sSro4NiO2 samples in the temperature region below 40 K by the
equation: y = y, +%Tg, where Ty, 7,, and C can be derived from the fitting
parameters. By using the formula C = uouZ¢/3kg, one can derive the local
magnetic moment u .. We obtain the fitting results of Ndo.sSro2NiO2 (y,=
7.11x103 emu-mol~'Oe™", T, = 4.4 K, and C = 0.674 emu-K-mol~'Oe") and
Ndo.6Sro4NiO2 (y,= 7.29x10° emu-mol'Oe™, Ty = 5.2 K, and C = 0.517
emu-K-mol~'Oe™") samples. The fitting yields the effective magnetic moments
Uy Of @about 2.32 Lis/f.u. for NdosSro2NiO2 and 2.03 [is/f.u. for NdosSro4NiOz

samples, respectively.

Supplementary Note 3: XRD characterization of perovskite Nd1.xSrxNiO3
(x=0,0.2,0.4) samples

The as-prepared Nd1xSrxNiOs polycrystalline samples are crushed, ground,
washed by distilled water and dried. Then, the XRD patterns are measured at
room temperature, as shown in Supplementary Figure 7. We can see that the
perovskite 113 phase is well formed. The rather clean XRD data indicates the

high quality of the samples. Two tiny peaks which cannot be indexed with Ndx-



xSrxNiOs come from the small amount of unreacted NiO. Besides, the higher
Sr-doped concentration would bring in unreacted Nd2-2xSr2xNiO4 phase in the

113 phase, as shown in the top panel of Supplementary Figure 7.
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