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This Supporting Information document contains the following figures and tables:
Fig. S1 The classical MD optimized model structure
Fig. S2 The ReaxFF MD optimized model structure
Fig. S3 The evolution of pressure at 300 K (a) and 600 K (b)
Fig. S4 The density fluctuation at 300 K and 600 K in the equilibration stage.
Fig. S5 Total energy of NC (a) and NC/AZDEGDN (b) at different temperatures
Fig. S6 The species number of NC(a) and NC/AZDEGDN(b) at different temperatures 
Fig. S7 The fitting curves of C40+ weight percentage in NC (a) and NC/AZDEGDN (b)
Fig. S8 The fitting curves of C40+ weight percentage in NC with time steps of 0.1 fs (a) and 0.05 fs (b)
Table S1 The reaction rate coefficient of C40+ with time steps of 0.1fs (k1) and 0.05 fs (k2) in NC
The input file used in this work is also provided.


[bookmark: _GoBack]The nitro-glucose groups randomly found in NC chains exhibite the chair conformations with C4 high and C1 low when the C4 is on the left, the C1 is on the right, the C2-C3 bonds are in front, and the C5-O5 bonds are on the back, shown in Fig. S1. All substituents are arranged along the equatorial direction of the ring.
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Fig. S1 The classical MD optimized model structure

After optimization by classical MD, a 30 ps low-temperature equilibration simulation was performed at 300 K with the NVT ensemble by ReaxFF. The optimized molecular structure analyzed by OVITO software was found to be consistent with the above descriptions, as depicted in Fig. S2. These confirmed that the optimized nitro-glucose groups in NC chains were the chair conformations.
[image: ]
Fig. S2 The ReaxFF MD optimized model structure 


The number of atoms (N), volume (V), and temperature (T) in NVT ensemble remain unchanged. Therefore, the density remained constant.
[bookmark: _Hlk150326277]Except for 30 ps low-temperature equilibration simulation, 50 ps low-temperature equilibration simulation at 300 K and 600 K with the NVT ensemble were implemented to observe the changes of pressure. The pressure evolution at 300 K and 600 K is shown in Fig. S3. The pressure was stable at different temperatures in the ReaxFF NVT simulation.
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Fig. S3 The evolution of pressure at 300 K (a) and 600 K (b)
In order to further observe whether the density changes with the increase of temperature, we added equilibrium stages at 300K and 600K respectively. At 300K and 600K, the density of the equilibrium stage fluctuated around 1.66 g/cm3 (shown in Fig. S4), and no reaction was observed within 50 ps. Although the density was decreased to 1.40 g/cm3, the final density was 1.67 g/cm3, which was insistent with the initial density and experimental value. 
[image: ]
[bookmark: _Hlk150322850]Fig. S4 The density fluctuation at 300 K and 600 K in the equilibration stage.


[bookmark: _Hlk144546359]During the decomposition of NC and NC/AZDEGDN, the total energy under NVT ensemble can reflect the endothermic or exothermic stage of the systems. Fig. S5 displays the total energy of NC and NC/AZDEGDN at different temperatures. The total energy increased with the increase of temperature, which could be divided into three stages: endothermic, exothermic, and relatively stable. Initially, the total energy increased rapidly, indicating that the system was in the endothermic stage (Stage I). With the increase of temperature, the total energy decreased to release energy, due to the decomposition of NC and NC/AZDEGDN systems (Stage II). However, more energy was released at high temperatures, thus higher temperatures promoted the complex reaction occurring. Finally, the fluctuation of the total energy curve became relatively stable (Stage III). Comparing the total energy of NC and NC/AZDEGDN, it can be seen that the total energy of NC/AZDEGDN system was lower than that of NC, indicating that AZDEGDN made NC easier to decompose.
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Fig. S5 Total energy of NC (a) and NC/AZDEGDN (b) at different temperatures.


The species number (including intermediates and final products) in NC and NC/AZDEGDN systems is shown in Fig. S6. In the initial stage of decomposition, the species number increased rapidly both in NC and NC/AZDEGDN systems. When the temperature was higher than 2000 K, the generation rate of species gradually slowed down because the initial decomposition reactants of NC were completed. Under the temperature of 2500-3500 K, the species number gradually decreased after reaching the maximum peak, indicating that there were at least two types of chemical reactions in the decomposition process. These reactants were rapidly decomposed into small molecular products in the early stage, and some products participated in the bonding reaction as reactants in the later stage. Although the change of species numbers at 1000 K and 1500 K is still on the rise, the species numbers exceeding 60 ps at other temperatures are stable. At the higher temperature, the peak value is augmented, and the simulation time to reach the peak is brought forward. Moreover, the species number in NC/AZDEGDN was higher than that of pure NC, thus the addition of AZDEGDN promoted the decomposition of NC.
[image: ]
Fig. S6 The species number of NC(a) and NC/AZDEGDN(b) at different temperatures.



The weight percentages of C40+ in the initial decomposition stage with a time step of 0.1 fs was exponentially fitted (see Fig. S7). To perform the fitting, the weight percentages of C40+ at 1100 K and 1300 K were inserted. 
[image: ]
Fig. S7 The fitting curves of C40+ weight percentage in NC (a) and NC/AZDEGDN (b)



[bookmark: _Hlk150455840]Simulations with a time step of 0.05 fs at 1000 K-3500 K were implemented to validate the correct time integration. Fig. S8 shows the fitting curve of C40+ weight percentage with time steps of 0.1 fs (a) and 0.05 fs (b) in NC. The reaction rate coefficients of C40+ with time steps of 0.1 fs (k1) and 0.05 fs (k2) in NC are shown in Table S1. The reaction rate coefficients with time step 0.05 fs are little lower than that with time step 0.1 fs. The variation range of the reaction rate is 5 % between a time step of 0.1 fs and 0.05 fs in NC. Hence, the change of time step has a small effect on the reaction rates.
[image: ]
[bookmark: _Hlk150452255]Fig. S8 The fitting curves of C40+ weight percentage in NC with time steps of 0.1 fs (a) and 0.05 fs (b)

[bookmark: _Hlk149640637][bookmark: _Hlk150330571]Table S1 The reaction rate coefficient of C40+ with time steps of 0.1fs (k1) and 0.05 fs (k2) in NC 
	T / K
	k1 / ps-1
	k2 / ps-1
	(k1- k2)/k2

	1000
	1.14×10-10
	1.12×10-10
	1.79%

	1100
	1.58×10-8
	1.56×10-8
	1.28%

	1300
	2.46×10-10
	2.43×10-10
	1.23%

	1500
	1.16×10-6
	1.12×10-6
	3.57%

	2000
	2.11×10-5
	2.06×10-5
	2.43%

	2500
	9.90×10-5
	9.57×10-5
	3.45%

	3000
	9.97×10-4
	9.81×10-4
	1.63%

	3500
	2.65×10-3
	2.54×10-3
	4.33%





In file for NC in 1500 K
#Reax potential for NC system
#initiation
units             real
dimension         3
boundary          p p p
atom_style        charge
read_data         NC.data
## interaction force 
neighbor          2 bin
pair_style        reax/c lmp_control lgvdw yes  
pair_coeff         * * ffield.reax.lg C H O N
neigh_modify      every 1 delay 0 check yes
## output message
thermo           500
thermo_style     custom step density press vol temp pe ke etotal enthalpy ecoul epair  
thermo_modify    line one
## simulation environment 
timestep         0.1
fix              1 all nve
fix              2 all qeq/reax 1 0.0 10.0 1e-6 param.qeq  
min_style        sd        
minimize         1.0e-12 1.0e-12 1000 1000    
fix              3 all temp/berendsen 300.0 300.0 10.0
fix              4 all reax/c/bonds 50 bonds.reax
run              300000
unfix            3
reset_timestep   0
fix              5 all temp/berendsen 1500.0 1500.0 10.0
fix              6 all reax/c/bonds 50 bonds.reax
dump             1 all custom 50 NC.lammpstrj id type xs ys zs ix iy iz   
run              1000000
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