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Abstract. The process of obtaining soda on the basis of Mirabilit is a technology without
waste, as a result of the conversion, ammonium sulfate is formed. Ammonium sulphate is an
excellent fertilizer for folk remedies. This mineral fertilizer, which holds nitrogen and sulfur in
itself, dissolves well in water and prolongs well from the roots of the usimites and does not wash
away as a result of rain.
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BTOPUYHBbIN NPOAYKT ITPOLHECCA IMNPOU3BOJACTBA KAJBIIUHUPOBAHHOM
COAbI U3 TYMPIOKCKOI'O MECTOPOXKJIEHUSA MUPABUJIUT.
HNCCIEAOBAHHUME 110 U3BJIEYEHUIO COJIN CYJIB®ATA AMMOHUSA

Annomauus. Ilpoyecc nonyyenus coovl Ha ocnoge Mupabunuma - 3mo mexuonozus 6e3
0mx0008, 8 pe3ynvmame KoHueepcuu obpazyemcs cyrogpam ammonus. Cyrvgham ammonus -
omauynoe yoobpenue Ol HAPOOHLIX Ccpeocms. Mo MuHepanvbHoe YOobpeHue, KOmMopoe
yoepocusaem 8 cebe azom u cepy, XOpouio pacmeopsemcs 8 8600e U XOpOulo 8blMALUBAEMCs U3
KOpHeU YCUMUMO8 U He CMbIBAENICSL 8 Pe3YIbmame 00HCOs.

Kniouesvie cnosa: mupadunum,KaibyuHUpOSanHas cood, KOHEepCusl, Cyib@am amMmoHUs,
MUHEpPATbHOE y()o6peHue, mexHoJjiocuvecKkas cxema.

TYMPIOK KOHU MUPABUJINTUJIAH KAJIBIIMHAIIUAJIAHI'AH COJIA UIIJIAB
YUKAPUII dKAPAEHUHUHT UKKNJIAMYU MAXCYJOTH - AMMOHUI
CYJb®AT TY3UHM OJIMII TAJIKUKOTH

Annomayua. Mupabunum acocuoa KalbYUHAYUANAH2AH CO0d ONUWL  HCAPAEHU
YUKUHOUCU3 TMEeXHON02Usl OVIUD, KOHBEPCUsl HAMUNCACUOA AMMOHUL CYlbgam Xocul Oy1aou.
AmMMoHUIL Cynbham XanK XysHcanueu Y4y MyXum Yeum Xucooianaou. V3uoa azom éa ONIMUH2Y2YPM
mymean 0y MuHepan yum cye0d AXuiU IPpUiiou 6a YCUMIUKIAD ULOU3U MOMHUOAH AXUIU
V3Naumupaou 6a EMUp HaAmu*Cacuod 8UIUd Kemmauou.

Kanum cyznap: mupabunum, KarnoyuHayusianean cooa, KOHeepcus, AMMOHUL cyavgam,
MUHepan )781/{}’}1, MEXHONI0CUK CXemda.

INTRODUCTION

An analysis of the research data makes it possible to conclude that the optimal conditions
for the transformation of mirabilite into sodium bicarbonate and ammonium sulfate are as follows:
ammonium bicarbonate rate - 100-105%, concentration of circulating ammonium sulfate solution
— 0-10%, the temperature 30-40°C, L : S — (2,5-3):1. Under these conditions, the conversion level
is above 85% and the concentration of the obtained ammonium sulfate (31-36%) is considered
sufficient for its processing into a dry product.

To obtain pure salt (NH4)2SO4 in the working solution, the ratio (NH4)2SO4 : Na2SO4 must
be at least 8 : 2, also the amount of water H>O should not be less than 55% (Figure 1). Under these
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conditions, pure (NH4)2SO4 and a working solution containing Eo circulating in the conversion
process are obtained.
MATERIALS AND METHODS

NazSOs+(NH4)2SOx4
B
Na:SO: Ce C1(NHSzSO4
Figure 1. Na2S04-(NHa4)2SOs-H20 system solubility isotherm
Based on the above, to determine the effect of technological parameters on the evaporation
process, samples 1 and 7 given in Table 2 were used, where the amount of ammonium sulfate in
the working circulating solution is 0 and 10%. The level of evaporation in relation to the initial
mass is from 10 to 60%, the chemical composition of the liquid and solid parts, as well as the
rheological properties of the suspension after evaporation, are determined (Table 1)

Table 1
Chemical composition of the liquid and solid parts after the evaporation process
Ne | Evaporatio | Solid Part Components, Liquid Part Components, %
n level, % %
S04 NH4 S04 NHg4 CO2 Na*

Concentration of the circulating solution 0%
1 10 77,10 28,91 34.93 13,13 5,84 4,18
2 20 69,65 26,47 32,78 11,25 6,74 4,82
3 40 70,30 26,72 33,21 10,66 10,23 7,32
4 60 71,04 26,42 25,33 9,52 15,12 16,39

Concentration of the circulating solution 10%
1 10 77,12 29,58 34,41 16,45 6,07 4,79
2 30 78,10 29,53 34,95 16,05 10,51 8,29
3 50 71,06 27,01 38,24 17,54 16,71 15,33
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RESULTS

With an increase in the level of evaporation when using the 1st sample, the ratio L : S
decreases from 81.51 to 0.37, and in the 7th sample, the ratio of liquid and solid phases changes
in the range of 1.27-18.05. In the liquid part, the amount of NH4™ decreases, the amount of Na* and
COgzincreases. The solid part mainly consists of ammonium sulfate.

The mineralogical composition of crystals formed by physicochemical analysis has been
determined. Roentgenografic method determined intense lines (d = 3,05; 3,86; 4,37; 2,986),
peculiar only to ammonium sulfate (Figure 2).
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Figure 2. Roentgenogram of ammonium sulfate crystals obtained as a result of
evaporation

The rheological properties of the suspension obtained in the conversion of a solution of
purified sodium sulfate with ammonium carbonate salts, temperature, the ratio of the liquid and
solid phases of sodium sulfate salting with soda ash in a wide range during the evaporation of the
working solution, technological parameters depending on the concentration of the liquid part were
studied. The compliance of the rheological properties and filtration of the resulting suspension in
the studied intervals with the technological requirements was determined.

DISCUSSION

To dissolve mirabilite in water, it is placed in the reactor (1). The process lasts 20-30
minutes at a temperature of 35°C. The obtained solution is sent to a drum filter (2) for cleaning
from insoluble waste and sand. Purified saturated sodium sulfate solution is subjected to
conversion in the reactor (5) with ammonium bicarbonate from the absorber (3) and carbonization
column (4). The conversion process lasts 40 minutes at a temperature of 25-35°C. The suspension
formed during the conversion process consists mainly of sodium bicarbonate and ammonium
sulfate, as well as sodium and ammonium carbonates. This suspension is sent to a drum filter to
separate the solid part from the liquid part (6). The separated solid part (7) is repulped with clean
water, and sodium bicarbonate is formed, purified from sodium sulfate and ammonium salts. The
liquid part formed during the conversion process consists mainly of an ammonium sulfate solution
and partly of a sodium sulfate solution. The liquid part is evaporated to 35-45% in the
evaporator(9). In the drum filter (10), solid ammonium sulfate crystals are separated, which are
sent to the warehouse as a finished product.
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Figure 3. Technological system of mirabilite conversion.
1,5, 7 —reactors; 2, 6, 8, 10 — drum filters; 3 — absorber column; 4 — carbonization
column; 9 — evaporator.
CONCLUSIONS
On the basis of laboratory studies and the results of experimental production, favorable
factors of the process were identified, a technological scheme was proposed, the material balance
and economic efficiency were calculated.
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