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Experimental Study on the Preconcentration of Calcium Nitrate Solution in
Natural Circulation Under Low Temperature

YU Lin-chun®, DU Huai-ming", ZHANG Feng-zhen" ,LUO Rong-zhen', ZHOU Gan'

(‘a. School of Material and Chemical Engineering; b. School of Chemical and Pharmacentical Engineering,

Sichuan University of Science & Engineering, Zigong 643000, China)

Abstract: With the continuous decline in phosphate rock grade, the production of nitric-acid phosphate becomes diffi-
cult and the removal of calcium from nitric acid hydrolysis solution is faced with huge challenges. In response to the above
and in order to make good use of low temperature heat energy, the pre-concentration of solution through low temperature heat
source is an effective way to remove calcium. Applying the natural circulation system to the pre-concentration of calcium
nitrate solution, using the low temperature waste heat as heat source, with the evaporation concentration of the feed being
conducted under the temperature of 20°C ~25°C and the concentration being 45% ~55% , (wi% ) the inside tube’s Nusselt
number for evaporation can keep from 28.4 to 36.7. In this way, the continuous operation could be obtained and the low
temperature waste heat can be made full use of, therefore it is of great value in industrial development.

Key words: nitro-phosphates(NP) ; calcium nitrate ; natural circulation; pre-concentration under low temperature ; Nusselt number





