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Fig. S1. Arrangement of Mn(lIl) ions and vacancies in the potassium precursor Ko 4MngsPSs- H20,
as determined by neutron diffraction (left) [*?]; and proposed arrangement for Mn(ll) and
secondary transition metal ions in the studied bimetallic phases (right)
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Fig. S2: Magnetic susceptibility plots ym(T) and ywm(T) of (a) Zno2MnosPSs-0.25H,0, (b)
Nio.2MnogPS;3-0.25H,0 and (¢) Coo.2MngsPS3-0.25H,0. The red lines are the least-square fit with
Eq (2) as described in text. The blue line is the least square fit with Eq (4) as described in the text.
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Fig. S3: FC and ZFC susceptibility curves

of (a) Zno,zMﬂo,sP33'O.25Hzo,
CUo,zMno,8P33'0.25Hzo, (C) Nio,zMno,8P33'0.25Hzo and (d) COonI’lo,sPSs'O.ZSHzO.
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Fig. S4: (a) to (c) Field dependence of magnetization; and (d) to (f) first derivative curves.
Measurements made for Zng 2MnogPSs, Nig.2Mno sPSs and Coo2Mno sPSs at different temperatures.
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Fig. S5: EPR spectra of (a) Zno2MnggPS3:0.25H,0 and (b) Nig.2MnosPS3-0.25H,0.
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Fig. S6. Ioin(T) of the studied phases.
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Fig. S7: Comparisons between EPR intensities after double integration (Ioiv) with magnetic
susceptibility data (ym), and EPR intensities (IoinT) with magnetic susceptibility (ymT)

temperature product data of pristine and bimetallic phases: (a) MnPSs, (b)
Zno2MnggPS3-0.25H,0, (¢) Cuo2MnggPS3-0.25H,0, (d) Nip2MnogPS3-0.25H,0 and (e)
COo,zMno,BPS3'O.25H20.
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Fig S8. First derivative of the ¥ T(T) plot for the pristine and bimetallic phases: (a) MnPSs, (b)
ZNno2Mnp gPS3-0.25H-0, (C) Cuo2Mng gPS5-0.25H,0, (d) Nio.2MnogPS3-0.25H,0 and (e)
COo,zMno,aPS3'0.25Hzo.
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