Development and Application of Low Temperature Nano Spray Drier
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ABSTRACT
Heat-sensitive materials were decomposed by a commodity spray drying method. In order to obtain dry powder without any
decomposition, a novel spray-drying method using dry nitrogen in low temperature by volatilization of liquid nitrogen was used to
remove moisture from spry. A heat exchanger was designed and connected to a nano spray dryer. When heat was exchanged
between air flow and low temperature nitrogen, it was found that the moisture from air flow was removed and nitrogen temperature
was elevated to room temperature. The dried air was used to produce high pressure spray and the nitrogen was used as dried gas
flow, and meantime the sprayed sample was dried at low temperature. This experimental design and setup showed that 21 g water
can be removed from spray per minute. This study proved that 10 mL water was removed form spray per minute. Comparing the
effect of high with low temperature spray drying using chitosan suspension as sample, some results were found from FESEM analysis
of the dried samples. It was found that powder treated with high temperature contained 6.5 % moisture with light brownish color,
and formed a range of particle size between 130 and 410 nm with a folded surface morphology, but on the other hand, powder
treated with low temperature contained 6.3 % moisture with whitish color, and formed a range of particle size between 110 and 360
nm with a smooth and spherical surface morphology.Comparing the effect of different drying process using B.longum suspension as
sample, The survival rate of B.longum prepared low temperature spray drying was 69%, while high temperature spray drying was
20%, and freeze drying was 90%.
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