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the loss, 25% or more of the salt was wasted. As a result, the existing alkali plants 
adopting ammonia-soda process all have the cheapest and most abundant supply of raw 
salt. In this case, it is often uneconomical to recover salt from waste liquor of distillation. 
However, the purity of the salt thus recovered is very high, which is comparable to the 
salts refined by soda lime method and made from water. The recovered salt is connected 
with the preparation of calcium chloride. 

We will discuss several main products that have been produced on industrial scale 
from waste liquor of distillation, namely, refined salt, calcium chloride, calcium sulfate 
and ammonium chloride. 

Refined salt and calcium chloride: 
In production using ammonia-soda process, it is hoped that the volume of waste 

liquor of distillation should be as small as possible, especially when some substances 
in the waste liquor need further processing. To this end, the decomposition rate in the 
carbonation tower should be as high as possible to make the volume of filtrate as small 
as possible; on the premise of ensuring that the salt content in soda is within the 
permissible range, the washing water of filter should be as little as possible; and 
concentrated lime milk containing 250 g CaO per liter (with the specific gravity being 
1.21) should be used, or solid lime should be added into the pre-ash bucket for 
distillation. The liquid containing a little excessive free lime is carbonized by 
introducing some waste CO2 gas. By clarification, the precipitated CaCO3 and all solid 
substances in the liquid are separated. The clear solution containing CaCl2, NaCl and a 
small amount of dissolved CaSO4 is concentrated in a triple-effect evaporator until 
NaCl and a small amount of CaSO4 begin to precipitate and crystallize. The salt crystals 
are filtered out in a centrifuge, and a small amount of water is sprayed on the filter cake 
of the salt to wash off the CaCl2 in the salt. The salt from the centrifuge can be directly 
packed in barrels without further drying. 

Evaporation of the liquid should be carried out until the specific gravity of the 
liquid in the last effect of the evaporator reaches 42 °Bé. In this case, almost all salt can 
be precipitated. A little "chlorinated lime" is added to oxide the iron before clarification. 
The clarified solution is further concentrated in a cast iron pan until the molten 
substance solidifies when being cooled to obtain a product called 75% calcium chloride, 
the corresponding molecular formula of which is CaCl2•2H2O.This product is scooped 
into iron drums, each of which holds about 600 pounds. The iron drums should be sealed. 
The typical components of this product are as shown in Table 9: 

Composition of 75% CaCl2 (%) Table 9 
CaCl2 73.6 Insolubles 0.08 

NaCl 1.4 Water 24.92 
 

China Chengda, EX1006, p. 15



 

Alkali and Chlorine Products 163 

 

To prepare anhydrous CaCl2, 75% CaCl2 is heated in a reverberating furnace or a 
stirring furnace, and the molten substance is frequently raked until part of CaCl2 is 
decomposed to generate CaO and HCl. The HCl gas escapes, leaving the molten porous 
CaCl2, called 95% calcium chloride. The cooled anhydrous calcium chloride, which is 
slightly fluorescent, is packed in iron drums or paper-lined wooden barrels and sealed. 

The calcium nitride solution can be used as a refrigerant or antifreeze in ice making 
process; the 75% solid calcium chloride is used as a dust suppressant to reduce dust on 
roads. The anhydrous calcium chloride can be used as a catalyst for preparing calcium 
cyanamide by reacting calcium carbide with nitrogen, where the reaction is possible at 
a low temperature. 

Calcium sulfate: 
Crystalline CaSO4•2H2O is called "Crown Filler" in products made by Solvay 

process, which is far purer than natural gypsum. The manufacturing process includes 
settling the waste liquor from ammonia distillation tower, and treating the clarified 
liquid with salt cake while it is hot. The excessive free lime contained in the solution is 
neutralized by a trace amount of sulfuric acid in the salt cake. If the obtained solution 
is slightly acidic, some lime milk may be added. The precipitated CaSO4•2H2O is 
filtered by a vacuum drum filter, and then dewatered by a centrifuge, on which a small 
amount of water is poured to wash away the soluble salt. The gypsum crystals obtained 
are dried at low temperature, which is roughly like drying of sodium bicarbonate. The 
calcium sulfate is used as a filler for papermaking. 

If drying is carried out at 190°C or lower, calcined gypsum CaSO4•1/2H2O is 
obtained, which can be used for making models and wall powder, and has many 
applications in the construction industry. If burning is carried out at above 200 °C or 
above, all water will escape, but care must be taken not to reduce sulfate to sulfide. If 
containing trace iron, it will be dyed yellow after calcination. The calcined calcium 
sulfate is used to make a certain toothpaste and wall and floor coatings. 

The filtrate, after removal of precipitated calcium sulfate, is a very pure bittern, 
which may be sent to an alkali plant to be made into a saturated bittern for use in alkali 
manufacture. 

Ammonium chloride: 
Ammonium chloride is produced by making calcium chloride solution obtained 

from waste liquor of distillation react with ammonia and CO2.To this end, the waste 
liquor of distillation is clarified, the solids are removed, and then the solution is 
concentrated in an evaporator to 40 °Be'. Now, the content of CaCl2 in the solution 
reaches about 50%. The precipitated salt is filtered out, and the calcium chloride 
solution is put into a jar with a stirrer, and ammonia gas is introduced... 
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