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K

Fig. 1a. Identification of KCI with EDX. SEM: Scanning microscope photo, Cl: Chlorine, Na: Sodium, K: Potassium,

Arrow: KCI.

Ca
Fig. 1b. Identification of CaSO, with EDX. Ca: Calcium, S: Sulfur, O: Oxygen, Arrow; CaSOj,.
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SEM (x4500)

K

Mg 0]

Fig. 2. Element signals of the fine particle spouted out from a NaCl crystal. SEM: Scanning microscope photo, Cl: Chlorine,

Na: Sodium, K: Potassium, Mg: Magnesium, O: Oxygen.
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Fig. 3. a) TG-DSC of by-products of salt baking process, b) DSC of salt before baking, ¢) DSC of baked salt. Sample

amount is 10.0 mg. Reference material is NaCl. Cell is aluminum made. Heating rate is 10°C/min.

Fig. 4. Element signals of insoluble material from by-products. Mg: Magnesium, O: Oxygen.
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Fig. 5. DSC of insoluble material from by-products and Mg(OH),. Sample amount is 1.0 mg. Reference material is NaCl.

Cell is aluminum made. Heating rate is 10°C/min.

Table 1. Anti-caking effects by the difference of salt combination

Combination Caking(%) Valuation
NaCl 55.7 X
NaCl + By-products 0.5% 0.0 o
NaCl+grinded NaCl 0.5% 343 X
NaCl + KCl 0.0 o
NaCl + MgO 10.3 o
NaCl + CaSO, 11.2 o

Table 2a. Anti-caking effects of by-products with NaCl
packed in PE film

Table 2b. Anti-caking effects of by-products with NaCl
packed in PE/Al film

NaCl + By-products (%)  Caking (%) Valuation

NaCl + By-products (%)  Caking (%) Valuation

0 60.7 X
0.01 99.1 X
0.1 929 X
0.5 0.0 o
1.0 0.0 o

0 922 X
0.01 88.0 X
0.1 18.0 o
0.5 0.0 o
1.0 0.0 o

Table 2c. Anti-caking effects of by-products with baked
salt packed in PE film

Table 2d. Anti-caking effects of by-products with baked
salt packed in PE/Al film

Baked salt + By-prod
Aked salt T BYPIoQUES  Caking (%) Valuation

Baked salt + By-prod
alked salt + DYPIOQUES  Caking (%) Valuation

(%) (%)

0 3.1 o 0 2.5 o
0.01 3.8 o 0.01 3.5 o
0.1 5.4 o 0.1 5.1 o
0.5 9.1 o 0.5 0.0 o
1.0 3.9 o 1.0 0.0 o
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No. 1210

Analysis of By-Products of Salt Baking Process and Utilization for
Anticaking Agent

Akira Hanya ' and Shigeyuki Fukui

"Food Research Center, Aichi Center for Industry and Science Technology
* AJISHOKUKEN CO., LTD.

Summary

In the salt baking process, by-products are generated by the difference in specific gravity. Currently,
by-products have been discarded. On the other hand, by-products have a possibility of the utilization for the
anti-caking agent.

In the analysis of energy dispersive X-ray spectroscopy (EDX) and differential scanning calorimetry (DSC),
by-products include NaCl, KCl, MgO, and CaSO,4*1/2H,0. These compounds were included in bittern in the
form of NaCl, KCIl, MgCl,, and CaSO,4*2H,0. By thermal decomposition in the salt baking process, MgCl, in
bittern is changed MgO via Mg(OH)CI. CaSQO,4*2H,0 in bittern is changed CaSO,*1/2H,0 for the same reason.
In spite of containing the same bittern, the compounds in the by-product are different from the compounds in the
salt before baking and in the baked salt.

We baked the baking-before-salt that contained with bittern under various temperatures in research oven, but
those baked salts do not contain the same compounds of by-products. By-products were made industrial salt
baking process specifically, not only temperature condition.

In the analysis of EDX, fine particles spouted from clacked NaCl crystals were obtained. The fine particles
contained Cl, K, and Mg. When NaCl crystallizes, a NaCl crystal made cavities encapsulating bittern. In the
salt baking process, these cavities were expanded and spouted the fine particles.

Anti-caking test was done by loading 0.25 kg/cm® to NaCl or NaCl with testing salt for 6 weeks packed in PE
or PE/AI film. In the analysis of anti-caking test mixed by-products or one of the compounds (KCl, MgO, or
CaS0,*1/2H,0) of by-products with NaCl, the main anti-caking factor of by-products is KCl, and sub-factor is
MgO and CaSO4° 1/2H,0. Utilization for an anti-caking agent, by-products mixed 0.5% with NaCl packed in PE
film is enough effect. By-products mixed with baked salt or packed in PE/Al film read to enough affect smaller

than 0.5%. We therefore concluded that by-products of salt baking process show promise of anti-caking agent.
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