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Fig. 1. (a) Crystal framework diagram of the perovskite-like structure [(CH);NH,]Co; ,Zn, (HOOC)s; (b) rocking curve of the
DMCoyq ¢Zng 1 F single crystal sample, the inset shows the single crystal physical map of the sample.

F 1 FRM 150 K BT, [(CH)3;NH,] Coy gZng , (HOOC), 55 P B AT 45
Table 1.  Unit cell parameters obtained by single crystal X-ray diffraction analysis of [(CH);NH,]CoygZny;(HOOC); at

room temperature and 150 K.

28 Hfe
Temperature/K 275 150
Formula weight/(g-mol ) 232.66 240.72
Crystal system Trigonal Monoclinic
Space group R3c Clcl
a/A 8.158(3) 14.143(2)
b/A 8.158(3) 8.1739(13)
/A 22.168(9) 8.7634(14)
a/(°) 90 90
B8/ 90 122.365
/() 120 90
A 6 4
Volume/A? 1277.7(10) 855.7(2)
F(000) 692 493
Pinin, max 10, 10 -18, 18
Fonin, max -10, 10 -10, 10
bnin, max -29, 29 -9, 11
Reflection collected 5016 3639
Independent reflections 359[R(int) = 0.0570] 1600[R(int) = 0.0490]
Data/restraints/parameters 359/0/27 1600/10/126

Rrefiections)
WR reflections)
Final R indices [I > 20(1)]
Final R indices [all data]

Goodness-of-fit on F'2

0.0200(337)
0.0530(359)
R; = 0.0200, wR, = 0.0528
R, = 0.0209, wR, = 0.0530
1.188

0.0538(1562)
0.1425(1600)
R; = 0.0538, wR, = 0.1421
Ry = 0.0543, wRy = 0.1424
1.137
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Fig. 2. (a) Field cooling curves of samples with different doping ratios under 0.1 T magnetic field; (b) variation curves of specific

heat with temperaturefor DMCo ¢Zn F sample under different magnetic fields.
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Fig. 3. (a) Field-cooling and zero-field-cooling curves of DMCog¢Zng F single crystal samples under different magnetic fields;

(b) magnetic hysteresis loops of samples with different doping ratios at 1.8 K, and the doping ratios are z =0, 0.1, 0.2, 0.3, 0.4,

0.5. The inset in panel (b) shows the change curve of the coercive field size obtained from the hysteresis loop with the doping ratio.
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Fig. 4. (a) Magnetic hysteresis loops of DMCoy gZng ;F single crystal samples at different temperatures; (b) magnetic hysteresis loops

and differential curves of DMCoj¢Zn F at 1.8 K (the antiferromagnetic background is deduction), it can be seen on the differen-

tial curve that there are resonance peaks with magnetization varying with magnetic field near 4+0.1 T and +0.32 T.
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NI A TS T e 2 MR AT TERITHE.

4 # #
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Abnormal magnetic phenomenon at low temperature in Zn
doped [(CH;),NH;] Co,Zn, ,[HCOO)|, frameworks’
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Abstract

Metal-organic framework (MOF) is a new type of inorganic-organic hybrid porous material composed of
organic ligands bridging metal ions, and it has the characteristics of tunable functions, good stability and
porosity. In this study, Zn doped Co-based metal organic frame works single-crystal samples[(CH,),NH,] Co1_Zn,
[HCOO], are synthesized by the solvothermal method with normal ratio z = 0, 0.1, 0.2, 0.3, 0.4, 0.5. Single
crystal diffraction, scanning electron microscope and energy dispersive X-ray spectroscopy results show that Zn
ions are uniformly doped into Co-based MOFs crystals. The field cooling curves show that antiferromagnetic
phase transition temperature of Co-based MOFs decreases from 15 K for pure Co-MOF z = 0 to 12.8 K for z =
0.2. Abnormal large magnetic hysteresis is obtained for Zn doped crystals with large coercive field 3600 Oe (z =
0.3) compared with 450 Oe coercive field for pure Co-MOF (z = 0), and the hysteresis area of Zinc-doped
sample is more than 3 times that of pure cobalt sample. On the other hand, we find a series of steps on the
hysteresis loop of DMCo ¢Zng F sample, which gradually disappears with the increase of temperature, similar
to the quantum tunneling phenomenon of a single molecule magnet. Previous studies have shown that the long
range magnetic interaction and the magnetic single-ion behavior competition coexist in these systems. It is
believed that the doping of non-magnetic zinc ions weakens the long-range interaction between Co ions and

makes Co ions show the step effect caused by quantum tunneling at low temperature.
Keywords: metal-organic framework, antiferromagnetic phase transition, quantum tunneling
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