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Figure V.1.1.8 SEM image of microcrystals of 4. Taken at 5 kV, 50x magnification. 
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Figure V.1.1.9 SEM image of microcrystals of 4. Taken at 5 kV, 500x magnification. 



659 

 

 

Figure V.1.1.10 SEM image of microcrystals of 4. Taken at 5 kV, 500x magnification. 
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Figure V.1.1.11 SEM image of microcrystals of 4. Taken at 5 kV, 1500x magnification. 
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V.1.2 Additional Magnetization Data for Compounds 2 and 4 

 

Figure V.1.2.1 Field dependent magnetization of 2 is displayed up to 30 000 G and 

measured at 1.8 K which shows a slight coercive force and remnant magnetization. The presence 

of a hysteresis cycle confirms SMM behavior. 

 The curves of χMT vs T measured under ZFC conditions displayed in Figure I.1. go 

through a broad minimum with decreasing temperatures and slowly increases to a maximum of 

59.9 emu·K·mol−1 at 7.00 K (μeff = 21.9), afterward decreasing rapidly below 3 K due to zero 

field splitting from the applied magnetic field. This behavior indicates ferrimagnetic ordering. 

The theoretical spin-only value for 8 MnIII (S = 2) and 4 MnIV (S = 3/2) ions that are magnetically 

non-interacting yields a μeff = 21 which is very close to our value of μeff = 21.9. Near room 

temperature, at 300 K, the χMT value is 18.6 cm3 K mol−1, which is significantly lower than the 

theoretical value 31.5 cm3 K mol−1 indicating anti-ferromagnetic coupling within the cluster. The 

Field dependent magnetization was measured at 1.8 K with an applied magnetic field of up to 7 T 

and is displayed in Figure I.1.. 

-30000 -15000 0 15000 30000
-16

-8

0

8

16

M
 (


B
/F

o
rm

u
la

e
 U

n
it

)

H (Oe)



662 

 

 

Figure V.1.2.2 Temperature dependent susceptibility for the zero-field-cooled measurement on 4 

indicating ferrimagnetic ordering. The inset focuses on the range of 1.8 K to 50 K and shows a 

maximum at 7.0 K. 

 

Figure V.1.2.3 Field dependent magnetization of 4 measured up to 7 T at 1.8 K and displaying a 

coercive force and remnant magnetization.  
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V.1.3 Solvothermal Methods with Excess Carboxylic Acid 

 

Figure V.1.3.1 Low quality crystal data of solvothermal prep of 4 with excess molar ratio (64:1) 

carboxylic acid added to Parr Bomb. Results of crystal solution reminiscent of Mn12-type cluster. 

 


