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Caking (also called ‘setting’ or ‘hardening’) is the phenomenon in which refined sugar:

- ceases to be free-flowing due to the formation of lumps of agglomerated sugar crystals;

- extent to which a sugar is caked may vary: 

 from soft, friable lumps up to surface crusting and even rock-hard setting of large 
amounts of a sugar pile or bagged sugar cargo (Chen and Chou (1993). 



The main driver for caking is moisture: 

1. either originating from the surrounding air, also called deliquescent caking 

2. or from the uncontrolled release of so-called bound moisture that still is present inside 
the crystals of insufficiently conditioned or non-conditioned sugar, also called
efflorescent caking (Chen and Chou, 1993). 



Picture: sugar dryer
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Four stages in caking (Mathlouthi and Rogé, 2004)

  

a) Pendular stage (Mathlouthi & Rogé, 2002) 

 

b) Funicular stage 

 

  

c) Capillary stage 

 

 

d) Drop stage 
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Run initial end loss % moisture lost

Run 1: 0,060 0,025 0,035 58%

Run 2: 0,050 0,018 0,032 64%

Run 3: 0,025 0,005 0,020 80%



Conditioning plant guidelines (Rein, 2007)

Conditioning temperature: 40-50 °C

Minimum conditioning time: 24 hrs

Recommanded conditioning time: 48 hrs

Relative humidity air: 10-20 %

Feed sugar moisture (from dryers): 0,10% max

Fine crystals (less than 300µm): 10% max

Post-conditioning target in °C: 35 °C max







Crystal size distribution of two samples of sugar
Sample 1 Sample 2

size (mm) % crystals size (mm) % crystals

1,250 3,4 1,250 0,9

1,000 18,0 1,000 7,8

0,800 37,8 0,800 14,6

0,600 25,2 0,600 21,0

0,400 9,2 0,400 30,2

0,200 4,4 0,200 15,0

0,000 2,0 0,000 10,5

Mean Aperture MA: 0,820 mm Mean Aperture MA: 0,580 mm

Coefficient of Variation CV: 30,0 % Coefficient of Variation CV: 49,3 %



-

Location and total moisture versus LOD method (Burroughs and de Bruijn, 2008)
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