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Fig.1 Schematic diagram of spray drying refining NTO
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Fig.2 SEM images and particle size distribution of the refined NTO at different inlet temperatures
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Fig.3 SEM images and particle size distribution of refined NTO at different inlet flow rates
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Fig.4 SEM images and particle size distribution of refined NTO at different feed rates
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Fig.5 SEM images and particle size distribution of refined NTO at different precursor mass concentrations
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AG=AH+ RIT, + T,In| (4)
AS=(AH - AG)-T, (5)

o, T4 0 °C - min™ B A9 #4318 LK TR
DSC il e il PR 3 BE A, Ksa b oo 2 RO K
) (K, (Boltzmann % 1) .h(Planck % &) N % %0 T,
hy PR HE I B R K AR AR BT T .

R 4ILTTE NTO B3 i 22 VLT AL B
Table 1

tion of NTO before and after refinement

Apparent activation energy of thermal decomposi-

E, /kJ-mol™ _ IgA
samples E, -
(@) S /kJ-mol™ /s
raw NTO 490.1 499.1 491.0 493.4 47.3
refine NTO 531.8 540.8 532.7 535.1 51.6

Note: E_ is apparent activation energy. K, O, S is Kissinger, Ozawa, Starink
algorithm. E,is mean apparent activation energy. IgA is refers to pref-

actor.

2 ALRETE NTO #4301 % 28
Table 2 Thermodynamic parameters of NTO before and af-

ter refinement

T, AG AH AS
samples P 5 5 »
/K /K /kJ-mol™ /kJ-mol / k)+mol
raw NTO 534.4 539.3 139.6 485.6 647.5
refine NTO 545.1 549.7 129.7 527.3 729.4

Note: T is initial temperature of decomposition. T, is thermal explosion criti-

cal temperature. AG is Gibbs free energy change amount. AH is en-

thalpy changes. AS is entropy changes.

B 1] LUA Y, 3o il 38 O3 Ak i = A AR [+
BT EAMEAR K, FR NTO B 2 2 W15 1L fig
493.4 kJ-mol™, 4 fk NTO 1y ¥ ¥ % W 3% 1k fig M
535.1 kJ-mol™, % 55 F £ 4 fk NTO B9 3 WL 3% 1L BE e
JREHE R T 41.7 kJ-mol™ . RMWIGILRERE T AW
AR A B A BRAE BT 5 RE A 1 2220, BRI AT AR A
b NTO B R NTO 75 2 5 £ 19 fi 0 9 3 &, AT+
i R PE T . AR 2 AT WSS TR AL NTO (1)
PO I FUIR B R RENTO #2817 10.4 °C L, i —
P T NTOREZ 2 M o A3 i oL B2 09 ) F g
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Spray Drying Technique Refines NTO and its Properties

WU Wen-yu', LIU Yi-fan', LI Xiao-dong'*, ZHOU Yang-yang', XU Lu', FAN Dong-gian', JIANG Qi-cong'
(1. School of Environmental and Safety Engineering ; North University of China, Taiyuan 030051, China; 2. Shanxi Engineering Technology Research Center
for Ulirafine Powder, North University of China, Taiyuan 030051, China)

Abstract: Refined 3-nitro-1, 2, 4-triazol-5-one (NTO) product were prepared by spray drying technology to improve the mor-
phology and reduce the particle size. Acetone was used as the experimental solvent. The effects to inlet temperature, inlet flow
rate, feed rate and precursor mass concentration on the morphology and particle size of the refined NTO were investigated, and
the optimal spray drying process parameters was selected. The surface morphology, molecular structure and thermal stability of
refined NTO products were characterized by scanning electron microscopy (SEM), X-ray diffraction (XRD) and fourier trans-
form infrared spectroscopy (FT-IR), and synchronous thermal analyzer (TG-DSC). The results show that the sphere-like NTO
with good morphological, stable crystal structure, narrow particle size distribution range and an average particle size of 1.2 um
can be obtained when the inlet temperature is 60 °C, the inlet gas flow rate is 357 L-h™', the feed rate is 3 mL-min™", the NTO
precursor concentration is 16.57 mg-mL™". Compared with the feedstock, the thermal decomposition activation energy of the re-
fined NTO was enhanced by 41.7 kJ-mol™, and the thermal explosion critical temperature was increased by 10.4 °C, which has
better thermal stability.

Key words: spray-drying method;refined; 3-nitro-1,2,4-triazole-5-one (NTO) ; particle size distribution ;thermal stability
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