
 

The Effects of Dry and Wet Grinding Processes on The Salt 
Quality 

Nizar Amir1*, Makhfud Efendy2, Rachmad Hidayat3 and Misri Gozan4  
1Department of Mechanical Engineering, University of Trunojoyo Madura, 69162, Indonesia 
2Department of Marine Science, University of Trunojoyo Madura, 69162, Indonesia 
3Department of Industrial Engineering, University of Trunojoyo Madura, 69162, Indonesia 
4Chemical Engineering Department, Universitas Indonesia, Kampus UI Depok,16424, Indonesia 

Abstract. Studies were conducted on the salt quality, such as NaCl percent and whiteness achieved by dry 
and wet grinding methods. Crude solar salt is carefully collected from traditional solar salt ponds to ensure 
the uniformity of the sample. Several salt processing methods were applied in this research, such as washing, 
grinding, and dewatering by centrifuge hydro extractor and drying. The effect of reducing salt particle size 
to 0.6 and 0.25 mm was also studied. The dry grinding method is conducted before the washing stage, while 
the wet grinding method is applied after the washing stage. Both dry and wet grinding methods provide 
high-quality salt products, indicating high NaCl percent and whiteness. The dry grinding method produces 
higher NaCl percent and whiteness than the wet grinding method. However, the wet grinding method was 
better in water management and equipment durability with loss of salt losses during the washing stage. 
Finally, both grinding methods have advantages and disadvantages, so for developing the salt processing 
industry, both methods should be correctly chosen and match product output requirements. 
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1 Introduction 

Salt is one of the essential products globally, and it has 
been widely used in industry [1], [2]. In Indonesia, salt 
is traditionally harvested from the traditional solar 
ponds during the dry season and depended on climate 
conditions [3]. Crude solar salt can not be directly be 
consumed by industry and need to be processing first. 
The government and several private companies run the 
salt processing industry. PN Garam is a government 
company focused on processing salt and securing salt 
distribution in Indonesia [4]. 
 The following salt processing is including quality 
control, grinding, washing, and dewatering. Some 
specific industry, the salt need to fortified with some 
additional addictive, such as iron, potassium iodate, 
folic acid, and tricalcium phosphate [5], [6]. Figure 1 
provides an overview of the salt processing methods. 
Quality control is the initial process to ensure the quality 
of the crude salt before the processing stage. Reducing 
the salt particle by the grinding method can improve the 
salt quality by releasing the trapped impurities inside the 
salt crystal. In the mineral processing methods, the 
grinding process can be done in wet and dry conditions 
[7], [8]. The dry grinding method is applied before the 
washing stage in salt processing, while the wet grinding 
method is processed after the washing stage. The 
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advantages of wet grinding over dry grinding in the 
industry are lower in noise, friction, and energy 
consumption but higher efficiency [9]–[11].  
 

Fig.1. process for Dry and wet grinding methods salt 
production 
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However, the superfine salt products can be processed 
only by the dry grinding method [12]. So the grinding 
method is one of the critical methods and can be adapted 
to follow the product output requirements. The washing 
method removes the salt impurities in the crystal surface 
by washing the salt with saturated brine water [13]. 
After the washing stage, salt is drained. The drying 
method continues to reduce water content and produce a 
high-quality salt product [14]. The saltwater content is 
accepted by industry is 7%, 2,5%, and 0,5% for human 
consumption, caustic soda industry, and food industry, 
respectively. 

Producing high-quality salt products with high 
efficiency in the production cost is crucial to understand 
the production method and correct selecting the 
processing step, especially in the salt grinding process. 
The objective of the present work was to study the effect 
of dry and wet grinding on salt quality. 

2 Materials and methods 

2.1 Crude Salt Materials  

A local salt farmer provided the crude solar salt 
produced in Madura Island's traditional solar salt pond. 
The crude solar salt uses in this study was classified in 
first quality. The quality control was conducted by 
removed the insoluble impurities such as small plastic, 
wood, leaves, and stone. The salt sample maintained the 
uniformity of the salt properties, such as water content, 
NaCl percent, and whiteness at 12%, 90% ±0.5, and 
72%±0.8, respectively. 

2.2 Processing Methods 

Dry grinding methods: The crude solar salt was ground 
by the stainless steel hammer mill with a 0.6 and 0.25 
mm sieve. Then, each sample weighed 5000 g and was 
washed using 15000 g saturated brine water for 2 
minutes. The salt slurry was collected and poured into a 
cloth bag and centrifuged in a salt hydroextractor for 10 
minutes at 750 rpm to remove the excess water content. 
The wet salt sample was dried in a hot air dryer at 75oC 
for 30 minutes to obtain a water content of 
approximately 1,8% and 1,3% for 0,6 and 0.25 mm, 
respectively. 
 Wet grinding methods: The crude solar salt was 
washed in saturated brine water for 2 minutes. The wet 
salts were ground using a disc mill, then poured into a 
cloth bag and centrifuged in a salt hydroextractor for 10 
minutes at 750 rpm to remove the excess water content. 
The sample was sieved in 0.6 and 0.25 mm and dried in 
a hot air dryer at 75oC for 30 minutes. 
 The sample was packed in a plastic container box 
and stored at ambient temperature before the quality 
measurement. 

2.3 NaCl Content and Whiteness 

The NaCl content and whiteness of dried salt samples 
were measured using commercial equipment (Saltdec 

M102, Serial Number SD-201M44). The instrument 
was calibrated by Additel multifunction calibrator, type 
ADT221A, with an accuracy level of 99,5% ± 0,4. 

3 Results and discussion 

Both wet and dry grinding aim to break the salt crystal 
and released the impurities trapped inside the salt 
crystal. The reducing salt particle size improved the salt 
quality by enhancing the NaCl percent and whiteness 
due to removing the impurities such as calcium and 
magnesium [15], [16]. The smaller the salt particle size 
achieved by the grinding process, the more impurities 
such as calcium will break from the salt crystal. These 
impurities will easier to be removed by the washing 
process. The comparison between wet and dry grinding 
on NaCl percent and whiteness is shown in Figures 2 
and 3, respectively, for 0,6 and 0,25 mm. 
 

 

Fig.2. The comparison between dry and wet grinding 
method on NaCl percent and whiteness at 0.6 mm salt 
particle size 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.3. The comparison between dry and wet grinding 
method on NaCl percent and whiteness at 0.25 mm salt 
particle size 

The dry grinding method was done before the salt 
wash stage. The trapped impurities were perfectly 
release then removed in the washing stage. The dry 
grinding method gives more ability to remove the 
impurities and provided high salt quality. On the 
contrary, the wet grinding method is begun after the salt 
washing stage. The crude solar salt was washed in crude 
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size. The washing process only removed the impurities 
in the surface area and produced lower salt quality than 
dry grinding, as shown in Figure 2 and Figure 3. For 
example, in the dry grinding method, the NaCl percent 
is enhanced from 97,78 percent to 98,47 percent when 
salt particle size is reduced from 0.6 mm to 0.25 mm, 
respectively. 
Furthermore, lowering the salt particle size from 0.6 mm 
to 0.25 mm increases the whiteness from 81.34 to 82.26. 
Figure 3 shows the comparison between dry and wet 
grinding methods on salt quality at 0.25 mm particle 
size. The dry grinding method has a higher NaCl percent 
and whiteness than the wet grinding method. The dry 
grinding method provides 98.47 percent and 82.26 for 
NaCl percent and whiteness, respectively, while the wet 
grinding method was 97.89 percent and 81.17. 
However, both grinding methods produce high-quality 
salt accepted by the caustic soda industry standard 
followed SNI 0303:2012.  
 
Table 1. Results in washing water after washed stage 

 
 
 
 
 
 

 
 
 

The dry grinding method negatively impacts the 
equipment's durability due to high friction, coating 
formation, and clogging [17], [18]. The wet grinding 
method provides better efficiency and equipment 
durability [19], [20]. Using the wet grinding method also 
improves the salt quantity after the washing stage. Salt 
in crude particle size (75 – 100 mm) is not easy to 
dissolve in water during the washing stage, and it 
improves water management, as shown in Table 2. Dry 
and wet grinding methods have advantages and 
disadvantages, so for developing the salt processing 
industry, both methods should be correctly chosen and 
match product output requirements. 

4 Conclusions 

This study presents an investigation of dry and wet 
grinding methods on salt quality. The salt quality was 
measured by NaCl percent and whiteness. The 
comparison between dry and wet grinding methods was 
discussed. Both grinding methods provide high-quality 
salt accepted by the caustic soda industry. Dry and wet 
grinding methods can be applied in the salt processing 
industry because they were suitable for producing salt 
with NaCl percent and whiteness more than 97 percent 
and 80, respectively. The dry grinding method provides 
better NaCl percent and whiteness than the wet grinding 
method but is poor in salt output quantity and water 
management after the washing stage due to creating 
smaller salt particle size and easily dissolved in water. 
The wet grinding method gives more equipment 
durability, salt output quantity, and water management. 

It is also very beneficial in the salt processing industry 
due to the salt quality close to the dry grinding method. 
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