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Fabrication of Organic—Inorganic Hybrid Glass Materials via Liquid-Phase Doping
and Their Application to Quantum Spin Systems
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Diamagnetic Zn(II)-based metal-organic frameworks (MOFs) were employed as matrices to
develop new materials exhibiting quantum spin properties by doping Cu(II) ions possessing S
= 1/2 spins, followed by their synthesis and physical characterization. Two types of MOFs were
utilized: [CHsN3][Zn"(HCOO)3], which forms octahedral six-coordinate metal sites, and
[Zn"(im)2] (im = imidazolato), which forms tetrahedral four-coordinate metal sites. As a result,
Cu(II)-doped [CHsN3][Cu'.01Zn"0.99(HCOO)3] retained a crystalline phase, whereas 1 mol%
Cu(Il)-doped [Cu'0.01Zn"0.99(im)2] formed an amorphous phase. Furthermore, magnetic
properties of these materials were investigated using both direct current and alternating current
measurements, revealing that both systems exhibit slow magnetic relaxation under an applied
static magnetic field, indicative of quantum magnetic behavior.

L AXE®IC

Xt/;?t/%i A EfIREOEREDEREZFIATIE Y N THD,

)#wt/aﬂf®¢¢5ﬁmﬁé¥t/%kwﬁb £V EiR CEMERTRE/R A L
E%t/%kbf%ﬁémfméo% S=12RIZBIFTDH Ms =12 D2 ODAE E
YN EZFIHT AL ONRLEERAE a3t — L ARt 2 ERHEINTEY ., VAV),
RA B U Fe(Ill), KA B Co(l), KA B LM Ni(Il), Cu(l)72 & D4 BESIAN S
ENTWD D, X5ITH1R mzf\§4%%VF$®%$$ﬂﬁm%NVty&~>
I, BEBRAE yat— LV RAEFTHEKETFE Yy FE LTASMIREEINTWHS Y, =
DFTIE, AERZEALF LR A CHHEAERZHO 5 Z Ef%t/@%i@%m@ =
DIZHIE 72N A B T REMICER T2 T 2 b — L > A2l 325 2 L2 EH S
ILTUW5,

&R AMEEAR (MOF) 1L, AE%ﬁyﬁiwﬁ%mm%@%mm;ofﬁﬁ%wﬁ
ERIICHIE TE L7720, AV UVEFE Y hOBRIZBWTHEERMEITH S, MOF &
AW AE LV BFE Y hOAKFELE LTI O FELT 4 77 0y 73k, KT
R—E> 7 BLOAE L R—E U ZENNONTND, R THAE U HIL R—



() BARES AR D528k, 44 (2026)

.
d. e

%“:;J{' E

5 1 A iy

j(. 5 =

” B, \ G;r;\

e

[CH5N3][Zn"(HCOO)3] [Zn''(im)]
1 RFFHICH V72 MOF Oy 111,
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