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Abstract: This paper describes the process of drying baking soda in a pneumatic dryer. A description of a drying plant with honeycomb
elements is provided. Due to the extensive work, only one part of the results of the study is presented, which is related to the material-energy
balance, the calculation of the final humidity, the change of the air condition (humidity and temperature) in the bicarbonate drying process.
Part of the research results related to the application of I-X - diagram in the drying process of Na HCO3 is presented.
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1. Introduction

The pre-centrifugal humidity of the precipitate is at least 8%.
Drying takes place in a pneumatic dryer using heated air in the
heater to a temperature of 150 ° C. At the outlet of the dryer, the air
temperature drops to 55-60 ° C.

The drying of the material or of a product is accomplished by
different processes, depending on the purpose, further use, and the
need to process the dried material. Drying can increase the usable
value of a dried product [1-3]. By reducing the mass of wet material
created by evaporation of moisture, drying can improve the Due to the separation of sodium bicarbonate particles, the air
strength, longevity of the product, its relief, additional, processing, passes through the cyclone, behind which is the dust collector. Dry
appearance, shape, color, taste, and many features relevant to the sodium bicarbonate of 45-50 ° C is brought into the hopper, where
use of the product [4-6]. one part is taken for refining and medical bicarbonate is obtained,
and the other part - as technical bicarbonate - is packaged and
marketed. A sodium bicarbonate drying plant consisting of a suction
fan, a heater, a dozer, a pneumatic dryer, a cyclone and a blower fan
is given in Fig. 1.

The most widespread division of drying is natural drying and
artificial drying. Natural drying means to leave it in an open space,
being exposed to the wind or radiation of the sun, or being exposed
to a drying agent - the surrounding gaseous environment. Artificial
drying processes are procedures performed by externally organized
coercion on moist material in order to accelerate the removal of Vatve
moisture from the material [3, 7, 8].

Cryelone

2. Material and method '

2.1 Description of the process for the production of

sodium bicarbonate

Sodium bicarbonate (baking soda) is a white crystalline powder e

with crystals of 5-200 pm in size and a bulk density of 900 kg / kg.
The solubility of sodium bicarbonate in water is low and does not I Fan heater
change significantly with temperature. i Fan

Due to the low solubility of NaHC;, the suspension is subjected
to a suspension of NaHCO; in mother liquor. Thus, a solution of
alkaline soda of 105-110 ND is obtained. The DCb solution, which Fig. 1 Sodium bicarbonate drying plant
is obtained by the "wet" method in the production of calcined soda,
concentration 105-110, ND - is pumped into the reservoir of DCB 2.2 Materlal_energy balance and calculation of
solution and then free flowing into the reservoir of normal solution. .

In the reservoir of the normal solution, in a certain ratio established the drylng process

by the material balance, the mother liquor and the DCB solution are Table 1: Basic information

mixed, and the normal solution thus obtained is transported to the Capacity relative to dry product, Gt 1.712 kg/h
top of the carbonation column by a feed pump. A portion of the (15.000 t/year)
normal solution is circulated in the column by a circulation pump. Product Humidity:

Gas from lime kilns with a CO, content of 38-42% is added to | - nitial, Co (8%) 0,087 ko/kg
the lower part of the carbonation column at a pressure of 1.5 - 2 bar. - final, Cy (0.1%) 0,001 kg/kg
Before moving into a column, the gas is cleared of mechanical Mean equivalents particle diameter, d, | 35um
impurities in the gas purifier [9, 10]. To ensure a sufficiently high Particle shape factor, f 1,25
absorption rate, the CO, content of the gas of the lime kilns must The maximum diameter 200pm
not be less than 38%. At the exit of the carbonization column, the of the particulate aggregate, dyex
CO, content of the gas is reduced to 18-22%. Such gas is : 3
discharged into the atmosphere. Product density, pm 2.250 kg/im

The suspension of NaHCOj; formed in the carbonization Mate'ne.II tempo §t mput,.t AL 20°C
column, is transferred to the decanter by a circulating pump, where Humidity at the inlet (this = 10 ° C, 0,006 kg/kg
it is quenched from the solid: liquid = 1: 1 ratio. The thickened part @5 = T7%)
of the suspension goes to a centrifuge, from which a wet product is The air temperature behind the heater, | 140°C
inserted into a pneumatic dryer. The overflow from the decanter and ty
the mother liquor behind the centrifuge are transferred to the tank, Air temperature at the outlet of the | 60°C
from which one part is returned to the pipeline of normal solution dryer
and the other is sent to the soda plant for suspension of NaCHO3 Atmospheric mean pressure, p 98.042 Pa

crystals.
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3.

3.1 Final humidity calculation
Total moisture losses Aq

Results of research and discussion

Aq = qu— (G + Go) @)
Aq =-859,2 kJ/ kg moisture
Physical moisture heat q,,

Ow = Cw " tmo

qw = 83,74 KJ/ kg moisture

@

Warm heat of wet bicarbonate g

Gtso,
b:TD = [:t - t-:l:ru::-j

gy= 642,9 kJ/ kg moisture

Losses in the environment range from about 120-600 kJ / kg of
moisture, and in this case it is adopted

go = 300 kJ / kg of moisture

The amount of moisture that needs to be evaporated within an hour
w

@)

W=W=G;*(Cy-Cy) @
W =147 kg /h.

Losses reduced to 1 kg of air '

qQ'=Aq* X =Aq* (Xz-X3) ®)

q'=28.9 ki / kg air (6.9 kcal / kg air)

Here, X; is the final humidity at ideal drying (Diagram in Fig. 2., X3
=0.0397, X, = 0.006).

If the calculated values are plotted in the diagram inFig. 2, the final
humidity is obtained:

X, =0.0324 kg / kg

¢ =30%

m,=56°C

The change in air condition in the bicarbonate drying process is
presented in Fig. 2.

Average air temperature in the dryer:
t = (140+56)/2=98°C

The mean absolute humidity, density, kinematic viscosity,
coefficient of conductivity, and temperature coefficient of
conductivity have the following calculated values:

Mean absolute humidity

— 0,006 +0,0324
X=—"——""-=0,0192 kg/kg

(6)

0]

Density

ﬁzi:

58042 3
SRT i __— =0,92 kg//1m

®)

Kinematic viscosity

7 =282 10"%m" /s
Conductivity coefficient

A=300* 1077 W/ (mK)
Temperature coefficient of conductivity
@ =383*10"%m" /s

Fig. 2 Drying process On HCO3 in I-X diagram

3.2 Amount of air to dry

W 147 k|
=—= = 5034 = dry air
kg

= 9
0324 -0.006 ©

¥
L+(1+X] 5034(140.0192)

= 0,92

= 5585 m®/h (10)

4. Conclusion

The paper presents one of the many ways of drying baking soda in a
dryer with pneumatic material transport.

The calculation of certain parameters that change during the drying
process, such as temperature of hiting of wet bicarbinate, physical
heat of moisture, amount of moisture to be evaporated,
environmental losses, total heat losses, heat losses reduced to 1 kg
of air, as well as air volume which is required for drying baking
soda [1, 3].

In order to complete the drying process from the aspect of drying
agents and wet material involved in the drying process, and based
on the given and calculated parameters, an appropriate diagram was
defined in which the change of air condition in the bicarbonate
drying process was presented [3, 4].
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