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(54) Title of invention 

Processing method for preparing calcium chloride 
solution using filtered mother liquor in ammonia-soda 
process 
(57) Abstract 

A processing method for preparing calcium chloride 
solution using filtered mother liquor in ammonia-soda 
process is disclosed in the present invention, which 
relates to the technical field of the production method 
for calcium chloride. The processing method for 
preparing calcium chloride solution using filtered 
mother liquor in ammonia-soda process according to 
the present invention consists in the steps of the 
production of a deammoniated mother liquor by 
distillation of a filtered mother liquor, triple effect 
evaporation of the deammoniated mother liquor, 
obtaining a saturated ammonium chloride solution by 
separation, then the production of a calcium chloride 
solution through the reaction of the saturated 
ammonium chloride solution with lime powder in a 
reactor, and finally the purification of the calcium 
chloride solution, so as to obtain the finished product of 
calcium chloride solution. The joint production of the 
soda ash and calcium compound with a concentration 
of the calcium chloride solution of 30% or more by 
weight is realized, while guaranteeing the recovery and 
recycling of ammonia and carbon dioxide. 
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1. A processing method for preparing calcium chloride solution using filtered mother 
liquor in ammonia-soda process, wherein the processing method for preparing calcium chloride 
solution using filtered mother liquor in ammonia-soda process consists in the following steps: 

(1) deammoniation of the filtered mother liquor: the filtered mother liquor from a plant 
for sodium bicarbonate is heated by an ammonia condenser I to 75 - 80°C, and the small amount 
of carbon dioxide gas, which is generated by flashing in the ammonia condenser I, is guided 
into a distillation gas; the heated filtered mother liquor is fed to an upper part of a free ammonia 
distillation tower through a pump for hot mother liquor and is brought into contact 
countercurrently with vapor from a reboiler at the bottom of the tower for heat exchange, 
evaporating all the free ammonia and carbon dioxide and the liquid discharged from the bottom 
of the tower being the deammoniated mother liquor; 

(2) evaporation and separation of the deammoniated mother liquor: the deammoniated 
mother liquor is fed to a flash tank through a heat exchanger and then is sent into a triple effect 
evaporator, the concentrated mother liquor from the triple effect evaporator is fed to a thickener, 
and the thickened salt slurry is sent into a separator for separation, thus obtaining solid sodium 
chloride and a filtered salt solution, which is a saturated ammonium chloride solution and is 
then sent into a thermostatic tank for storage; 

(3) production of a calcium chloride solution: the saturated ammonium chloride solution 
is sent into a reactor, in which the solution reacts with the condensate produced by ammonia 
evaporation in the ammonia condenser I and the lime powder, and the decomposed reaction 
solution is fed to a sand separator together with the calcium chloride solution partially recycled 
from a hydrocyclone separator and is fed to a fixed ammonia distillation tower after the 
separation of large sands, in which the solution is brought into contact countercurrently with 
vapor from top to bottom for heat exchange, thereby evaporating all the ammonia and 
discharging a calcium solution from the bottom of the tower to a first flash evaporator, and the 
waste liquid after flashing is fed to a second flash evaporator, and the calcium solution after the 
second flashing is fed to the hydrocyclone separator, in which a controlled amount of top flow 
is returned to the sand separator for sand separation and the bottom flow is sent to a purifier for 
calcium solution; the gas produced in the reactor and the gas produced in the fixed ammonia 
distillation tower are sent to a low vacuum absorption tower after passing through the ammonia 
condenser I and an ammonia cooler for heat exchange; the sand slurry from the sand separator 
is sent to a slag discharge pump; 

(4) purification of the calcium chloride solution: the calcium solution from the 
hydrocyclone separator is fed to a clarification tank, in which the solution is settled down by 
gravity, and a clear top flow flows into a tank for thick calcium solution and then is pumped by 
a pump for thick calcium solution to a calcium chloride production device; a bottom flow of 
thickened slurry is sent by a pressurizing charging pump into a plate-and-frame filter press for 
pressure filtration, and the filter cake is sent by a belt conveyor to a basic slag dump site, and 
the qualified filtrate flows into the tank for thick calcium solution. 

2. The processing method for preparing calcium chloride solution using filtered mother 
liquor in ammonia-soda process according to claim 1, wherein during the deammoniation of 
the filtered mother liquor, the free ammonia and carbon dioxide evaporated from the free 
ammonia distillation tower are sent to an ammonia condenser II for heat exchange with recycled 
cooling water and then to a high vacuum absorption system; the heat source of the reboiler at 
the bottom of the free ammonia distillation tower is the water vapor from the system and the 
vapor that is formed by compressing secondary vapor discharged from a first-effect evaporator 
by means of a vapor injection heat pump; the gauge pressure of the water vapor from the system 
is 0.6 MPa; the distillation gas, into which the small amount of carbon dioxide gas generated 
by flashing in the ammonia condenser I is guided, comprises the gas produced in the reactor 
during the generation of the calcium chloride solution and the gas produced in the fixed 
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ammonia distillation tower after passing through the ammonia condenser I and the ammonia 
cooler. 

3. The processing method for preparing calcium chloride solution using filtered mother 
liquor in ammonia-soda process according to claim 1, wherein during the evaporation and 
separation of the deammoniated mother liquor, the gas produced in the flash tank and the gas 
produced in a third-effect evaporator are sent to the condenser, in which the water vapor is 
directly condensed and the incondensable gas is discharged by a vacuum pump; the heat source 
for the heating chamber of a second-effect evaporator is waste vapor at a temperature of 95°C 
from the procedure for dense soda ash production; the secondary vapor from the second-effect 
evaporator is fed to the heating chamber of the third-effect evaporator; the water vapor from 
the system and the secondary vapor discharged from the first-effect evaporator are compressed 
by means of a vapor injection heat pump and fed to the heating chamber of the first-effect 
evaporator; the gauge pressure of the water vapor from the system is 0.6 MPa. 

4. The processing method for preparing calcium chloride solution using filtered mother 
liquor in ammonia-soda process according to claim 1, wherein during the evaporation and 
separation of the deammoniated mother liquor, the condensed water discharged from the 
heating chamber of the first-effect evaporator and from the reboiler of the free ammonia 
distillation tower are guided into the flash evaporator, wherein the flashed vapor is fed to the 
triple effect evaporator and the condensed water is partially sent into an apparatus for 
temperature maintenance and partially discharged, collected and sent together into a preheater 
for preheating the mother liquor of raw materials from the second-effect evaporator; the 
condensed water from the preheater and the condensed water discharged from the heating 
chamber of the second-effect evaporator are collected in a flash container, the collected 
condensed water and the condensed water discharged from the heating chamber of the third-
effect evaporator are collected in the flash container, and finally the condensed water is sent 
into a device for producing soda ash or calcium compound by means of a pump for condensed 
water. 

5. The processing method for preparing calcium chloride solution using filtered mother 
liquor in ammonia-soda process according to claim 1, wherein during the production of the 
calcium chloride solution, the temperature of the calcium solution after the second flashing is 
85°C and the content of calcium chloride in percentage by weight is not less than 30%; fresh 
vapor with a gauge pressure of 0.25 MPa is used as working vapor and is compressed together 
with the vapor flashed from the first flash evaporator by means of a vapor injection heat pump 
and is collected and fed to a bottom ring of the fixed ammonia distillation tower together with 
vapor having a gauge pressure of 0.07 MPa, where the vapor is guided upwards through a gas 
separation cap and is brought into contact countercurrently with the reaction flow through tower 
plates for heat and mass exchange, the evaporated ammonia exits the tower from the top and is 
collected together with the gas output from the reactor and fed to the condenser I for heat 
exchange with the filtered mother liquor, the condensed gas is fed to the low vacuum absorption 
system after cooling through a cooler, and the condensate is sent to the reactor. 

6. The processing method for preparing calcium chloride solution using filtered mother 
liquor in ammonia-soda process according to claim 1, wherein during the production of the 
calcium chloride solution, lime powder produced by grinding in a lime procedure is 
pneumatically conveyed into a lime powder storage, and the lime powder is weighed by a 
material dispenser at the bottom of the storage and sent into the reactor by a screw conveyor 
for the reaction with the saturated ammonium chloride solution; and the content of active 
calcium oxide in the lime powder is ≥ 75%. 
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Processing method for preparing calcium chloride solution using filtered mother liquor 

in ammonia-soda process 
 

Technical Field 
[0001] The present invention relates to the field of methods for producing calcium chloride, 
in particular a processing method for preparing calcium chloride using filtered mother liquor in 
ammonia-soda process, namely a processing method for preparing calcium chloride solution 
using the filtered mother liquor in ammonia-soda process. 
 
Background Art 
[0002] China is the world's largest producer of soda ash. The ammonia-soda process, the 
joint production process for ammonium chloride and sodium carbonate, and the trona process 
are developed and applied with various technologies, which promotes the transition of the role 
of China from a major producer to a creator of new techniques. The joint production process 
for soda ash makes up a large proportion in the production of soda ash in China and possesses 
the advantage of solving the problem of waste liquid disposal in the ammonia-soda process. 
However, the chloride-based chemical fertilizer as side product has limited suitability, which 
causes an increasingly serious problem of marketing with the increase of its production. In 
1970s, a new method was developed by Asahi Glass Company from Japan, by which the 
production of ammonium chloride can be adjusted by decomposing the side product of 
ammonium chloride. Because of the above-mentioned shortcoming of the joint production 
process, the ammonia-soda process remains the dominant method for soda ash domestic and 
abroad, but its waste liquid problem is still crucial. The ammonia-soda process generates 9 - 10 
m3 distillation waste per ton of soda ash, which contains about 3% of solid slag and about 10% 
of calcium chloride and about 5% of sodium chloride in the waste liquid. Due to its enormous 
amount of production, the waste is also discharged in massive quantity, which is difficult to be 
handled completely. Therefore, the improvement of technologies in ammonia-soda process has 
become a worldwide challenge. 
[0003] In the traditional ammonia-soda process for soda ash production, the procedure for 
using the filtered mother liquor from the soda ash production consists in: 

1. Refinement of the salt solution: The sodium chloride solution used contains 
impurities such as Ca2+, Mg2+ and the like, which will produce insoluble complex salts, such as 
calcium carbonate, during ammoniation or carbonatization, thereby blocking the equipment and 
pipelines and influencing heat transfer and the quality of the finished products. Therefore, these 
impurities must be removed before the salt solution is fed to an ammonia absorption tower. The 
refinement method therefor lies in the addition of basic substances, such as calcium hydroxide 
and sodium carbonate, so that Ca2+ and Mg2+are removed by precipitation. 
[0004] 2. Ammoniation of the refined salt solution: Since the aqueous solution of sodium 
chloride cannot absorb carbon dioxide, in the ammonia absorption tower, the ammonia must be 
absorbed first with the sodium chloride solution before the absorption of carbon dioxide, so as 
to facilitate the reaction and the production of soda ash. 
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[0005] 3. Carbonatization of the ammoniated salt solution: The refined salt solution 
which has been ammoniated in step 2 is fed to a carbonatization tower, where solid sodium 
bicarbonate and a filtered mother liquor are formed after the reaction. 
[0006] 4. Separation of sodium bicarbonate: The solid sodium bicarbonate and the 
filtered mother liquor are separated from each other. 
[0007] 5. Calcination of sodium bicarbonate: The separated sodium bicarbonate is 
calcined into soda ash. 
[0008] 6. Utilization of the filtered mother liquor: The filtered mother liquor contains 
mainly ammonium chloride as well as unconverted sodium chloride and ammonium 
bicarbonate. Firstly, the mother liquor from sodium carbonate production is fed to a heater, so 
that the unconverted ammonium bicarbonate is decomposed into ammonia, carbon dioxide and 
water, which exit in the gas phase. The filtered mother liquor is fed from the heater to a mixing 
tank, where calcium hydroxide is added to react with ammonium chloride, so as to give 
ammonia, water and calcium chloride. The solution from the outlet of the mixing tank is fed to 
an ash distillation tower, where the ammonia is evaporated while heating for recovery. The 
solution discharged from the bottom of the ash distillation tower contains in addition to calcium 
chloride and sodium chloride also a large amount of water-insoluble substances from the 
calcium hydroxide, which is referred to as waste liquid from the distillation tower and is usually 
directly disposed. 
[0009] Traditionally, the waste liquid from the distillation tower should be disposed. 
However, for each ton of the product of soda ash produced by the ammonia-soda process, 10 
cubic meters of waste liquid and slag need to be disposed. With such a high quantity, the waste 
liquid and slag do not only cause pollution to the environment, but also lead to the waste of 
substances in the waste liquid, such as a certain amount of calcium chloride, sodium chloride, 
etc. With the improvement in terms of the awareness of the importance of environment 
protection and with the increase in requirements for environment protection, the waste liquid 
should be treated. One of the methods for treating consists in the preparation of calcium chloride 
using the waste liquid. In the method for recovering the waste liquid from production of soda 
ash and producing calcium chloride, waste distillation liquid or waste distillation liquid which 
has been concentrated by solar drying is usually used as raw material, which is then evaporated 
and concentrated for obtaining the product of calcium chloride. In for example Chinese patent 
application (with the application number of 200710139304.6) "Method for direct production of 
calcium chloride from waste liquid in ammonia-soda process", the method disclosed is to 
prepare calcium chloride using waste liquid which has been dried under the sun. In for example 
Chinese patent application (with the application number of 200710139305.0) "Method for 
direct production of spherical anhydrous calcium chloride from waste liquid in ammonia-soda 
process", the method disclosed is to prepare calcium chloride using waste distillation liquid. 
For a person skilled in the art, the second way of treating waste liquid consists in the recycling 
of the waste liquid back to the sodium carbonate production system itself. In for example 
Chinese patent application (with the application number of 00130228.0) "Process for soda ash 
production", the method disclosed is to carry out a reaction of calcium chloride in the mother 
liquor after ammonia evaporation (which is referred to the mother liquor acquired after feeding 
the filtered mother liquor through the distillation tower) with water vapor, so as to give HCl and 
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CaO, wherein HCl is separated as a joint product and the pure calcium oxide is returned to the 
ammonia evaporation system. 
[0010] Although in the second way of treating waste liquid for a person skilled in the art, 
where the waste liquid is utilized by recycling back to the sodium carbonate production system 
itself, the problem of the utilization of the waste liquid is solved, calcium chloride cannot be 
prepared thereby. The preparation of calcium chloride in the prior art is thus mainly effected by 
the recovery of the waste liquid in ammonia-soda process. However, this method relies on the 
direct evaporation of purified waste distillation liquid, which leads to a large vapor consumption 
and high costs, owing to the low concentration of calcium chloride. Although the concentration 
of calcium chloride in the waste distillation liquid can be increased to 20% by solar drying, this 
requires a large field for solar drying and transportation of the waste liquid from/to the field. As 
the available area gradually decreases, it would be more and more difficult to obtain a raw 
material of highly concentrated calcium solution by solar drying. 
 
Summary of the Invention 
[0011] The object of the present invention is to solve the above-mentioned technical 
problems by providing a method for preparing calcium chloride solution using filtered mother 
liquor in ammonia-soda process, in which the joint production of soda ash and calcium 
compound can be achieved by modifying the distillation process for the mother liquor without 
changing the main procedure for producing soda ash in ammonia-soda process, while 
guaranteeing the recycling of ammonia and carbon dioxide and achieving a concentration of 
calcium chloride being 30% (wt) or higher. 
[0012] In order to achieve the above-mentioned object, the technical solution used in the 
present invention is: providing a processing method for preparing calcium chloride solution 
using filtered mother liquor in ammonia-soda process, which consists in: 

(1) deammoniation of the filtered mother liquor: the filtered mother liquor from a plant 
for sodium bicarbonate is heated by an ammonia condenser I to 75 - 80°C, and the small amount 
of carbon dioxide gas, which is generated by flashing in the ammonia condenser I, is guided 
into a distillation gas; the heated filtered mother liquor is fed to an upper part of a free ammonia 
distillation tower through a pump for hot mother liquor and is brought into contact 
countercurrently with vapor from a reboiler at the bottom of the tower for heat exchange, 
evaporating all the free ammonia and carbon dioxide and the liquid discharged from the bottom 
of the tower being the deammoniated mother liquor;  

(2) evaporation and separation of the deammoniated mother liquor: the deammoniated 
mother liquor is fed to a flash tank through a heat exchanger and then is sent into a triple effect 
evaporator, the concentrated mother liquor from the triple effect evaporator is fed to a thickener, 
and the thickened salt slurry is sent into a separator for separation, thus obtaining solid sodium 
chloride and a filtered salt solution, which is a saturated ammonium chloride solution and is 
then sent into a thermostatic tank for storage; 

(3) production of a calcium chloride solution: the saturated ammonium chloride solution 
is sent into a reactor, in which the solution reacts with the condensate produced by ammonia 
evaporation in the ammonia condenser I and the lime powder, and the decomposed reaction 
solution is fed to a sand separator together with the calcium chloride solution partially recycled 
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from a hydrocyclone separator and is fed to a fixed ammonia distillation tower after the 
separation of large sands, in which the solution is brought into contact countercurrently with 
vapor from top to bottom for heat exchange, thereby evaporating all the ammonia and 
discharging a calcium solution from the bottom of the tower to a first flash evaporator, and the 
calcium solution after flashing is fed to a second flash evaporator, and the calcium solution after 
the second flashing is fed to the hydrocyclone separator, in which a controlled amount of top 
flow is returned to the sand separator for sand separation and the bottom flow is sent to a purifier 
for calcium solution; the gas produced in the reactor and the gas produced in the fixed ammonia 
distillation tower are sent to a low vacuum absorption tower after passing through the ammonia 
condenser I and an ammonia cooler for heat exchange; the sand slurry from the sand separator 
is sent to a slag discharge pump; 

(4) purification of the calcium chloride solution: the calcium solution from the 
hydrocyclone separator is fed to a clarification tank, in which the solution is settled down by 
gravity, and a clear top flow flows into a tank for thick calcium solution and then is pumped by 
a pump for thick calcium solution to a calcium chloride production device; a bottom flow of 
thickened slurry is sent by a pressurizing charging pump into a plate-and-frame filter press for 
pressure filtration, and the filter cake is sent by a belt conveyor to a basic slag dump site, and 
the qualified filtrate flows into the tank for thick calcium solution. 
[0013] During the deammoniation of the filtered mother liquor, the vapor, which contains 
ammonia and carbon dioxide and is evaporated from the free ammonia distillation tower, is sent 
to an ammonia condenser II for heat exchange with recycled cooling water and then to a high 
vacuum absorption system; the heat source of the reboiler at the bottom of the free ammonia 
distillation tower is the water vapor from the system and the vapor that is formed by 
compressing secondary vapor discharged from a first-effect evaporator by means of a vapor 
injection heat pump; the gauge pressure of the water vapor from the system is 0.6 MPa; the 
distillation gas, into which the small amount of carbon dioxide gas generated by flashing in the 
ammonia condenser I is guided, comprises the gas produced in the reactor during the generation 
of the calcium chloride solution and the gas produced in the fixed ammonia distillation tower 
after passing through the ammonia condenser I and the ammonia cooler. 
[0014] During the evaporation and separation of the deammoniated mother liquor, the gas 
produced in the flash tank and the gas produced in a third-effect evaporator are sent to the 
condenser, in which the water vapor is directly condensed and the incondensable gas is 
discharged by a vacuum pump; the heat source for the heating chamber of a second-effect 
evaporator is waste vapor at a temperature of 95°C from the procedure for dense soda ash 
production; the secondary vapor from the second-effect evaporator is fed to the heating chamber 
of the third-effect evaporator; the water vapor from the system and secondary vapor processed 
by the first-effect evaporator are compressed by means of a vapor injection heat pump and fed 
respectively to the reboiler of the free ammonia distillation tower and the heating chamber of 
the first-effect evaporator; the gauge pressure of the water vapor pressure from the system is 
0.6 MPa. 
[0015] During the evaporation and separation of the deammoniated mother liquor, the 
condensed water discharged from the heating chamber of the first-effect evaporator and from 
the reboiler of the free ammonia distillation tower are guided into the flash evaporator, wherein 
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the flashed vapor is fed to the triple effect evaporator and the condensed water is partially sent 
into an apparatus for temperature maintenance and partially discharged, collected and sent 
together into a preheater for preheating the mother liquor of raw materials from the second-
effect evaporator; the condensed water from the preheater and the condensed water discharged 
from the heating chamber of the second-effect evaporator are collected in a flash container, the 
collected condensed water and the condensed water discharged from the heating chamber of 
the third-effect evaporator are collected in the flash container, and finally the condensed water 
is sent into a device for producing soda ash or calcium compound by means of a pump for 
condensed water. 
[0016] During the production of the calcium chloride solution, the temperature of the 
calcium solution after the second flashing is 85°C and the content of calcium chloride in 
percentage by weight is not lower than 30%; fresh vapor with a gauge pressure of 0.25 MPa is 
used as working vapor and is fed to a bottom ring of the fixed ammonia distillation tower 
together with the vapor, which is flashed from the first flash evaporator and injected by a vapor 
injection heat pump, and vapor having a gauge pressure of 0.07 MPa, where the vapor is guided 
upwards through a gas separation cap and is brought into contact countercurrently with the 
reaction flow through tower plates for heat and mass exchange, the evaporated ammonia exits 
the tower from the top and is collected together with the gas output from the reactor and fed to 
the condenser I for heat exchange with the filtered mother liquor, the condensed gas is fed to 
the low vacuum absorption system through a cooler, and the condensate is sent to the reactor. 
[0017] During the production of the calcium chloride solution, lime powder produced by 
grinding in a lime procedure is pneumatically conveyed into a lime powder storage, and the 
lime powder is weighed by a material dispenser at the bottom of the storage and sent into the 
reactor by a screw conveyor for the reaction with the saturated ammonium chloride solution; 
and the content of active calcium oxide in the lime powder is ≥ 75%. 
[0018] The processing method for preparing calcium chloride solution using filtered mother 
liquor in ammonia-soda process according to the present invention has the following beneficial 
effects: The processing method for preparing calcium chloride solution using filtered mother 
liquor in ammonia-soda process according to the present invention can produce calcium 
chloride solution by merely changing the post-processing procedure of the filtered mother 
liquor rather without modification to the conventional soda ash production procedure in 
ammonia-soda process. In the processing method for preparing calcium chloride solution using 
filtered mother liquor in ammonia-soda process according to the present invention, the 
deammoniation of the filtered mother liquor is performed by decomposing the ammonium 
bicarbonate and ammonium carbonate that have not been decomposed and discharging the 
resultant ammonia and carbon dioxide in gaseous form. The evaporation and separation of the 
deammoniated mother liquor are intended to increase the concentration of the solute in the 
filtered mother liquor, which facilitates not only the separation of sodium chloride in high 
quality, but also the preparation of the saturated solution of ammonium chloride. The production 
of the calcium chloride solution is carried out by the reaction of the saturated ammonium 
chloride solution with lime powder, whereby the amount of lime powder is compliant with those 
conventional for industry. The purification of the calcium chloride solution aims to clarify the 
produced calcium chloride solution, and to filter under pressure for removal of slag. 
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[0019] In comparison to conventional methods for recovering waste liquid in ammonia-
soda process for calcium chloride production, the processing method for preparing calcium 
chloride solution using filtered mother liquor in ammonia-soda process according to the present 
invention can save a large amount of field for solar drying of the waste liquid. The recovery 
yield is 150 kg of high quality raw salt per ton of sodium carbonate, at the consumption of fresh 
vapor for distillation and evaporation of the mother liquor of 1.6 ton per ton of sodium carbonate, 
which is comparable to that of conventional distillation technologies. For the joint production 
of calcium chloride dihydrate by the inventive method, the consumption of vapor for 
evaporation, concentration and drying is about 1.8 - 2.0 t per ton of calcium, while the 
consumption of vapor for evaporation of waste liquid with solar drying and without solar drying 
in ammonia-soda process is respectively 3.0 - 3.8 t per ton of calcium and 5.2 - 6.0 t per ton of 
calcium. The consumption of vapor by the inventive method is reduced by 3.4 - 4.0 t per ton of 
calcium and by 1.2 - 1.8 t per ton of calcium respectively in comparison to that in conventional 
method without solar drying and with solar drying. 
[0020] In the processing method for preparing calcium chloride solution using filtered 
mother liquor in ammonia-soda process, the joint production of the soda ash and calcium 
compound with a concentration of the calcium chloride solution of 30% or more by weight is 
realized, while guaranteeing the recovery and recycling of ammonia and carbon dioxide. The 
whole procedure makes full use of the vapor and heat generated by the system. For example, 
the heating of the filtered mother liquor utilizes the gas produced in the reactor and the fixed 
ammonia distillation tower, and the vapor discharged from the first-effect evaporator is utilized 
in the indirect distillation and the first-effect evaporation of free ammonia. In addition, the 
system also exploits waste vapor from other procedures of the soda ash production, which is 
generally difficult to utilize. For example, the heating chamber of the second-effect evaporator 
exploits waste vapor from the drying of the sodium carbonate monohydrate in the procedure 
for dense soda ash production. 
 
BRIEF DESCRIPTION OF THE DRAWINGS 
[0021] The figure depicts a simple procedure of the processing method for preparing 
calcium chloride solution using filtered mother liquor in ammonia-soda process according to 
the present invention. 
 
Detailed Description of Embodiments 
[0022] The processing method for preparing calcium chloride solution using filtered mother 
liquor in ammonia-soda process according to the present invention will be described in detail 
below in conjunction with the particular embodiments. 
[0023] The processing method for preparing calcium chloride solution using filtered mother 
liquor in ammonia-soda process according to the present invention forms an improvement to 
the preparation of calcium chloride using waste distillation liquid in a traditional soda ash 
production procedure in ammonia-soda process. The production of sodium carbonate is 
identical to the conventional procedure: 

1. Refinement of the salt solution: The sodium chloride solution used contains 
impurities such as Ca2+, Mg2+ and the like, which will produce insoluble complex salts, such as 
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calcium carbonate, during ammoniation or carbonatization, thereby blocking the equipment and 
pipelines and influencing heat transfer and the quality of the finished products. Therefore, these 
impurities must be removed before the salt solution is fed to an ammonia absorption tower. The 
refinement method therefor lies in the addition of basic substances, such as sodium carbonate 
and sodium hydroxide, so that Ca2+ and Mg2+are removed by precipitation. 
[0024] 2. Ammoniation of the refined salt solution: Since the aqueous solution of sodium 
chloride cannot absorb carbon dioxide directly, in the ammonia absorption tower, the ammonia 
must be absorbed first with the sodium chloride solution before the absorption of carbon dioxide, 
so as to facilitate the reaction and the production of soda ash. 
[0025] 3. Carbonatization of the ammoniated salt solution: The refined salt solution 
which has been ammoniated in step 2 is fed to a carbonatization tower, where solid sodium 
bicarbonate and a filtered mother liquor are formed after the reaction. 
[0026] 4. Separation of sodium bicarbonate: The solid sodium bicarbonate and the 
filtered mother liquor are separated from each other. 
[0027] 5. Calcination of sodium bicarbonate: The separated sodium bicarbonate is 
calcined into soda ash. 
[0028] 6. Utilization of the filtered mother liquor: The processing method for preparing 
calcium chloride solution using filtered mother liquor in ammonia-soda process according to 
the present invention, i. e. the process for utilizing the filtered mother liquor, is different to that 
in the prior art. 
[0029] The processing method for preparing calcium chloride solution using filtered mother 
liquor in ammonia-soda process consists in the following steps: 

(1) deammoniation of the filtered mother liquor: the filtered mother liquor from a plant 
for sodium bicarbonate is heated by an ammonia condenser I to 75 - 80°C, and the small amount 
of carbon dioxide gas, which is generated by flashing in the ammonia condenser I, is guided 
into a distillation gas; the heated filtered mother liquor is fed to an upper part of a free ammonia 
distillation tower through a pump for hot mother liquor and is brought into contact 
countercurrently with vapor from a reboiler at the bottom of the tower for heat exchange, 
evaporating all the free ammonia and carbon dioxide and the liquid discharged from the bottom 
of the tower being the deammoniated mother liquor. 
[0030] (2) evaporation and separation of the deammoniated mother liquor: the 
deammoniated mother liquor is fed to a flash tank through a heat exchanger and then is sent 
into a triple effect evaporator, the concentrated mother liquor from the triple effect evaporator 
is fed to a thickener, and the thickened salt slurry is sent into a separator for separation, thus 
obtaining solid sodium chloride and a filtered salt solution, which is a saturated ammonium 
chloride solution and is then sent into a thermostatic tank for storage. 
[0031] (3) production of a calcium chloride solution: the saturated ammonium chloride 
solution is sent into a reactor, in which the solution reacts with the condensate produced by 
ammonia evaporation in the ammonia condenser I and the lime powder, and the decomposed 
reaction solution is fed to a sand separator together with the calcium chloride solution partially 
recycled from a hydrocyclone separator and is fed to a fixed ammonia distillation tower after 
the separation of large sands, in which the solution is brought into contact countercurrently with 
vapor from top to bottom for heat exchange, thereby evaporating all the ammonia and 
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discharging a calcium solution from the bottom of the tower to a first flash evaporator, and the 
waste liquid after flashing is fed to a second flash evaporator, and the calcium solution after the 
second flashing is fed to the hydrocyclone separator, in which a controlled amount of top flow 
is returned to the sand separator for sand separation and the bottom flow is sent to a purifier for 
calcium solution; the gas produced in the reactor and the gas produced in the fixed ammonia 
distillation tower are sent to a low vacuum absorption tower after passing through the ammonia 
condenser I and an ammonia cooler for heat exchange; the sand slurry from the sand separator 
is sent to a slag discharge pump. 
[0032] The controlled amount of top flow returned to the sand separator makes up 20 - 30% 
of the total weight. 
[0033] (4) purification of the calcium chloride solution: the calcium solution from the 
hydrocyclone separator is fed to a clarification tank, in which the solution is settled down by 
gravity, and a clear top flow flows into a tank for thick calcium solution and then is pumped by 
a pump for thick calcium solution to a calcium chloride production device; a bottom flow of 
thickened slurry is sent by a pressurizing charging pump into a plate-and-frame filter press for 
pressure filtration, and the filter cake is sent by a belt conveyor to a basic slag dump site, and 
the qualified filtrate flows into the tank for thick calcium solution. 
[0034] During the deammoniation of the filtered mother liquor, the free ammonia and 
carbon dioxide evaporated from the free ammonia distillation tower are sent to an ammonia 
condenser II for cooling by the recycled cooling water and then to a high vacuum absorption 
system; the heat source of the reboiler at the bottom of the free ammonia distillation tower is 
the water vapor from the system and the vapor that is formed by compressing secondary vapor 
discharged from a first-effect evaporator by means of a vapor injection heat pump; the gauge 
pressure of the water vapor pressure from the system is 0.6 MPa. 
[0035] The distillation gas, into which the small amount of carbon dioxide gas generated by 
flashing in the ammonia condenser I is guided, comprises the gas produced in the reactor during 
the generation of the calcium chloride solution and the gas produced in the fixed ammonia 
distillation tower after passing through the ammonia condenser I and the ammonia cooler. 
[0036] The gas produced in the reactor during the generation of the calcium chloride 
solution in the ammonia condenser I using the filtered mother liquor exchanges heat with the 
gas produced in the fixed ammonia distillation tower. During the heat exchange, the small 
amount of carbon dioxide flashed from the filtered mother liquor is collected together with the 
gas which has been subjected to heat exchange in the ammonia cooler and is sent to the low 
vacuum absorption tower. 
[0037] During the evaporation and separation of the deammoniated mother liquor, the gas 
produced in the flash tank and the gas produced in a third-effect evaporator are sent to the 
condenser, in which the water vapor is directly condensed and the incondensable gas is 
discharged by a vacuum pump; The heat source for the heating chamber of a second-effect 
evaporator is waste vapor from the drying of the sodium carbonate monohydrate in the 
procedure for dense soda ash production, which has a temperature of 95°C; the secondary vapor 
from the second-effect evaporator is fed to the heating chamber of the third-effect evaporator; 
the water vapor from the system and secondary vapor discharged by the first-effect evaporator 
are compressed by means of a vapor injection heat pump and fed respectively to the reboiler of 
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the free ammonia distillation tower and the heating chamber of the first-effect evaporator; the 
gauge pressure of the water vapor pressure from the system is 0.6 MPa. 
[0038] During the evaporation and separation of the deammoniated mother liquor, the 
condensed water discharged from the heating chamber of the first-effect evaporator and from 
the reboiler of the free ammonia distillation tower are guided into the flash evaporator, wherein 
the flashed vapor is fed to the triple effect evaporator and the condensed water is partially sent 
into an apparatus for temperature maintenance and partially discharged, collected and sent 
together into a preheater for preheating the mother liquor of raw materials from the second-
effect evaporator; the condensed water from the preheater and the condensed water discharged 
from the heating chamber of the second-effect evaporator are collected in a flash container, the 
collected condensed water and the condensed water discharged from the heating chamber of 
the third-effect evaporator are collected in the flash container, and finally the condensed water 
is sent into a device for producing soda ash or calcium compound by means of a pump for 
condensed water. 
[0039] During the production of the calcium chloride solution, the temperature of the 
calcium solution after the second flashing is 85°C and the content of calcium chloride by weight 
is not lower than 30%; fresh vapor with a gauge pressure of 0.25 MPa is used as working vapor 
and is fed to a bottom ring of the fixed ammonia distillation tower together with the vapor, 
which is flashed from the first flash evaporator and injected by a vapor injection heat pump, 
and vapor having a gauge pressure of 0.07 MPa, where the vapor is guided upwards through a 
gas separation cap and is brought into contact countercurrently with the mixed flow through 
tower plates for heat and mass exchange, the evaporated ammonia exits the tower from the top 
and is collected together with the gas output from the reactor and fed to the condenser I for heat 
exchange with the filtered mother liquor, the cooled gas is fed to the low vacuum absorption 
system, and the condensate is sent to the reactor. 
[0040] During the production of the calcium chloride solution, lime powder produced by 
grinding in a lime procedure is pneumatically conveyed into a lime powder storage, and the 
lime powder is weighed by a material dispenser at the bottom of the storage and sent into the 
reactor by a screw conveyor for the reaction with the saturated ammonium chloride solution; 
and the content of active calcium oxide in the lime powder is ≥ 75%. 
[0041] The contents disclosed above are only preferred embodiments of the present 
invention, and are not intended to limit the scope of protection of the present invention. Any 
person skilled in the art may conduct equivalent changes or modifications to the technical 
contents in the technical range disclosed in the present invention and according to the technical 
solutions as well as the inventive concepts of the present invention. These changes and 
modifications should all be included in the scope of protection of the present invention. 
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