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Part1. Lattice constants of four-circle single-crystal diffraction
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Table S1. Lattice constants of samples with different proportions.

Crystal type a=b/A c/A
DMCoF (theory) 8.2062 22.2960
DMCoF 8.2032 22.2652
DMCoo.9Zng i F 8.2057 22.244
DMCoo.8Zno2F 8.1966 22.2612
DMCoy 7Zng 3F 8.1964 22.236

DMCoy ¢Zng 4F 8.179 22.23
DMCog 5Zng sF 8.1948 22.2408

DMZnF (theory) 8.1924 22.277
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Part 2. EDS analysis results and element distribution map
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Table S2. EDS measured atomic proportions of Co and Zn for DMCoj..Zn,F.

Co/Zn atomic percent/%

Normal ratio x Co Zn
0.1 94.817 5.183
0.2 83.245 16.755
0.3 83.860 16.140
0.4 80.721 19.279
0.5 70.143 29.857
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Fig. S1. Scanning electron microscope (SEM) image and colour coded SEM/EDX dot maps of Co
(red) and Zn atoms (green) of sample DMCo¢sZno 2F.
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Part 3. Low-temperature magnetic measurement results of zinc doped samples
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Fig. S2. (a) Temperature dependence of susceptibility y of DMC00.9Zn0.1F single crystal at
different frequencies; (b) curves of magnetization versus temperature measured in 0.1 T with both

ZFC and FC modes for Zn doped samples with doping ratio x=0.1, 0.2, 0.3.
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Figure S2(a) shows the curve of AC magnetic susceptibility versus temperature of
DMCo¢9Zno 1 F sample. At different frequencies, relaxation peaks caused by antiferromagnetic
phase transitions are found around 14 K. A weak peak is also observed near 5 K at lower
temperatures, and the frequency dependence of this relaxation peak cannot be carefully analyzed
because the signal is very weak (the lower frequency signal is not shown in the figure due to high
noise). Compared with the results of Tian Ying et al.!5!! in the iron-based system, the system may
have an obvious magnetic response at a lower frequency. The AC magnetic response is affected by
many factors, such as the size and frequency of the AC and DC magnetic fields, as well as the

crystal orientation and symmetry of the system. The study of magnetic relaxation of the Co-doped
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system remains to be analyzed in the subsequent system.
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Figure S2(b) shows the zero-field cold-field cold curves of samples with doping ratio x=0.1,
0.2 and 0.3 respectively under a magnetic field of 0.1 T. It can be seen from the figure that in the
ZFC curve of DMCog9ZnoiF, there is an abnormal increase near 14 K, caused by the
antiferromagnetic phase transition, and there is an abnormal increase near 5 K at low temperature.
This may be due to the competition between magnetic single ions and long-range
antiferromagnetic interactions in this temperature range, resulting in the reversal of the
macroscopic magnetic moment of the system. This phenomenon is not obvious in the samples
with higher zinc concentrations. The macroscopic magnetic moments of the samples increase
slightly at low temperature, and the competition between the two magnetic behaviors in the
system may take place at lower temperature.
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Figure S3 shows the magnetic relaxation measurement results of DMCog9Zno 1F sample at
different temperatures in a resonance field. The specific measurement steps are as follows. First,
the sample is added to a high field of 3 T, and then the magnetic field is lowered to the resonance
field position. The variation of the magnetic moment of the sample with time at —0.18 T near the
first step at 2 and 8 K are measured respectively, and the data are normalized. For 2 K data, exp(—
t0.5x0.06174) can be used for better fitting, and for 8 K data, exp(—#x0.0022) can be used for

better fitting.
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Fig. S3. Magnetic relaxation results of DMCog9Zno |F sample measured at 2 K (8 K in insert) in

0.18 T magnetic field.
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