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Study on the caking behavior of anhydrous citric acid
ZHANG Zhao-zhao' HAO Lin"",MAN Yun?, XU Gui-zhen*, ZHOU Wei-ying?, WEI Hong—yuan'

(1.School of Chemical Engineering and Technology, Tianjin University, Tianjin 300072, China;
2.AnHui COFCO Biochemical Co., Ltd., Bengbu 233000, China)

Abstract: The caking behavior of anhydrous citric acid under different experimental conditions including relative
humidity (RH) ,temperature, crystal particle size,and the addition of glycerin were investigated. The results
showed that the effect of RH,temperature and the presence of glycerin were of importance. Caking behavior
could not be observed when the RH was lower than 75% at 35°C or the temperature was higher than the
conversion temperature (about 36.6°C ). Moreover ,the addition of 1% (wt) glycerin could also prevent the
caking of citric acid. Comparing the results of microscopy, scanning—electron microscopy (SEM) and differential
scanning calorimeter(DSC) ,the caking behavior could be explained by the formation of solid bridge which was
caused by the dissolution of anhydrous citric acid and the recrystallization of monohydrate citric acid during the
CONVersion process.
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Table 1  Relative air humidity corresponding to the different

saturated salt solution at different temperatures (%)
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Table 2 Caking experimental conditions of anhydrous citric acid
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1 35 11 35~26 c
2 35 32 35~26 c
3 35 54 35~26 G
4 35 82 35~26 W
5 35 100 35~26 G
6 35 75 35~26 G
7 35 75 60~35 ¥
8 35 75 26~14 "
9 35 75 35~26 1
10 35 100 35~26 1
11 40 54 35~26 o
12 40 75 35~26 )
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Fig2 Effect of RH on the hygroscopicity of anhydrous citric acid
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Fig.3 Effect of particle size on the hygroscopicity of anhydrous

citric acid
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Fig.4 Effect of the addition of glycerin on the hygroscopicity of

anhydrous citric acid
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Fig.5 Effect of the temperature on the hygroscopicity of

anhydrous citric acid
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Table 3 Caking behavior of anhydrous citric acid under

different conditions
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Fig.6 Microscopic pictures of caked anhydrous citric acid

crystals under different RH
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Fig.7 Microscopic pictures of caked anhydrous citric acid

crystals with different particle sizes
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Fig.8 Microscopic pictures of anhydrous citric acid crystals

before and after adding glycerin
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Fig.9 Microscopic pictures of anhydrous citric acid crystals

(h40°C

after storage at different temperatures
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Fig.10 DSC curves of citric acid
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Table 4  Citric acid monohydrate content of crystals after
storage under different conditions
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Fig.11 SEM pictures of anhydrous citric acid crystals
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