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Aggregate Structure Control in Spray Drying Process of Soft Porous Crystals
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Soft porous crystals (SPCs) are expected to have various aBpIications
because of their unique adsorption behavior (gated adsorption), in which the adsorbed amount
increases stepwise caused by structural transition (volume expansion). However, the synthesized SPCs
have poor handling properties due to their fine particle size. This study attempted to solve this
problem by using various granulation methods to form agglomerates suitable for the volume-changing
properties of SPC. Through both experimental investigation and numerical analysis, the mechanism of
SPC agglomerate formation and design SPCs with excellent handling performance while maintaining
their unique adsorption behavior were investigated.
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Table 1 Calculation conditions.
D,t,K ing ai
Inlet erlng air 16,21, 2.6 [m/s]
2 velocity
2 Inlet spray air _
CY) K mass flow rate 4.34 > 107 [kg/s]
Teblel Absolute 0.05063, 0.09082, 1, a1
humidity 0.1129 9xg
1 Outlet pressure 101325 [Pa]
Inlet drying air 393, 423, 453 K]
temperature
Particle time 1.0 =< 10-5 [s]
step
Liquid feed rate 1.67, 3.33, 5.0 [> 1073 kg/s]
Droplet size 15, 19.6, 30 [um]
(1) sPC
646.5 um
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Fig. 2 N, adsorption isotherms of ZIF-8 particles and

ZIF-8 granules at 77K.
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Fig. 3 Frequency distributions of evaporation rate

constant K of each droplet.
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