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Abstract: In this paper, the Kinetic and thermal processes of obtaining phosphoric acid by
defluorinating Central Kyzylkum phosphorites were studied. In this, the effects of different
temperatures on the level of fluorine release on the decomposition of phosphoric acid were
studied, and the best result was obtained at a temperature of 200 0C and 60 minutes.
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AnHoTanus: B nanHoi pabote n3y4eHbl KWHETUUYECKHE U TEPMUYECKUE MPOIECCHI OTYyUEHUS
docdopHoii kucnoTsl nmyreMm nedropupoanus ¢pochoputoB Llentpanbubix Koi3buikymos. [Tpu
3TOM H3Y4aJloCh BIIMSHME pAa3jIMYHbIX TEMIEpaTyp Ha YpOBEHb BbLIeIeHUS ¢Topa Ha
pasnoxxenue GpocHopHON KUCIOTHI, TPUUEM JIYULIHH pe3yapTaT OblI MOJyUYeH MpHU TeMIepaTrype
200 0C u 60 muH.

Kawuesbie cioBa: ¢ochoputel  Ilentpansubix  Kb3buikymoB, ¢ochopHas Kuciora,
TCPMHUYCCKAA, KHHCTUYCCKAA, KWHCTUKA PA3JIOKCHU.

To determine the conditions for the decomposition of fluorophosphate sediment (FPS) formed
during the defluorination of extraction phosphoric acid (EPA) from phosphorites of the Central
Kyzylkum (CC) and to establish the patterns of the process, the necessary data on the kinetics of
acid-thermal decomposition of the sediment[ 1; pp. 37-39].

PFO isolated from EPA under optimal conditions has the following composition wt.% Na , O —
9.03, CaO — 15.75, SO 53— 22.15, P , O 5 — 1.35 MgO — 044, F — 187 R , O 35— 1.36. The
decomposition of the sediment was carried out with defluorinated EPA with a concentration of
(20.8% P , O 5) at a rate of H 3 PO 4 for interaction with Na , O of 600% of the stoichiometry [2;
pp. 14912-14916 ].

When studying the kinetics of processes occurring in heterogeneous systems, it is important to
know whether they occur under given conditions in the kinetic and diffusion regions. To clarify
this, it is necessary to study the influence on the speed of the process of two main factors -
hydrodynamic (intensity of movement) and temperature. Therefore, the variable variables during
the experiments were the temperature of sediment decomposition (140, 160, 180 and 200 ° C)
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and the rotation speed of the stirrer (n=20 and 35 cm ™) [3; pp. 15192-15196 ]. As a parameter
characterizing the decomposition of FPO EPA, the degree of fluorine release into the gas phase
was chosen, the dependence of which on the process conditions is given in Table 1.

Table 1

Dependence of the degree of fluorine release from fluorophosphate sediment on the
technological parameters of the phosphoric acid decomposition process

Temperature Degree of fluoride release, (%) after time, min.

No. about c ]
5 10 15 20 thirty | 40 50 60

Mixer rotation speed -20 s !

1 140 3.85 17.19 | 2497 |29.21 |38.83 |43.29 |48.29 |50.78
2 160 20.17 | 37.37 | 4599 |51.63 |58.31 |64.20 |68.48 |72.56
3 160 46.81 | 60.12 |66.96 |71.05 |78.25 |83.05 |87.00 |89.05
4 200 63.95 | 75.11 | 82.29 |86.29 |82.74 | 9220 |94.01 |94.71

Mixer rotation speed-35 s ™

5 140 3.15 ]9.92 15.61 |18.07 |31.11 |43.01 |49.03 |55.45
6 160 14.06 | 28.88 |39.42 |47.73 |61.85 |67.07 |72.96 |76.90
7 180 48.87 |62.43 |69.65 | 7490 |82.24 |8561 |88.69 |91.11
8 200 69.08 | 81.09 |85.88 [89.29 |91.14 |93.09 |94.46 | 96.35

During phosphoric acid decomposition, areas of self-acceleration of the reaction are observed in
the initial sections of the kinetic curves, and this effect is more pronounced the higher the
process temperature [ 4; pp. 18-21, 5; C. _ 324-332 ].. Processing of integral curves using
various kinetic equations showed that the process of phosphoric acid decomposition of PFO is
most adequately described by the following equation:
1
lg ==K Vzor
2

(lg ;) =K?-7
1-y
where: -degree of sediment defluoridation , T —time, min.
At temperatures above 180 ° C, the dependence lg ﬁon Vtis linear, and at 160 and 140 °C a

kink is observed in the curves, dividing them into 2 straight sections: | - the initial stage of the
process, 1l - the final stage.

2= K 1in equation (2) , we get:
2

1
(19 m) =kt
where: K 1 — reduced rate constant, min *; t-time, min.

The rate constant values found graphically are presented in Table 2.
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Based on the data on the dependence of logK on 1/T, which is displayed as a linear dependence,
the activation energy values for the initial and final stages of the process were calculated by the

Arrhenius equation. K; = Koe_%They are 38.46-39.74 kcal /mol for the initial stage of
decomposition and 20.77-21.88 kcal /mol for the final stage of the process.

Table 2

Decomposition rate constants of FPO EPA

1

Temperature, °C rotation speed C ™ K.l ) min -

Initial stage Final stage
140 3.60-10 ° 11.56-10 *
160 20 3.61-10 60.84-10
180 - 222.0-10 *
140 2.21.10 10.89-10 *
160 35 40-10™ 73.96-10
180 - 237.2.10 *

By processing the experimental results, equations were obtained that make it possible to
calculate the degree of defluoridation of the sediment during its phosphoric acid decomposition,
depending on the process parameters , which have the form:

Initial stage of the process:

2
|g 1 _ 3,6643‘1016 .e[(39700+300)/RT] T
1-y
n=20c7!, 140 <t< 1802 < 7
where: t — process temperature, °C , T — duration, min

INA
Ul

2
Ig 1 :6’4316_1016'e[(384900-310)/RT])
1-y
n=35¢"1, 140 <t< 180,10 < 7 < 26
Final stage of the process:

2
(Ig : 1 J ~17321-10° . pl(20870:350/ RT]
-7
n=20c™! 140 <t< 180, 7=5
t > 180, 0<7t < TKOH

2
(Ig ) 1 j — 6,55-10° . pllz1870380)RT]

n=35c¢"1, 140 <t< 180, t> 25
t > 180, 0<7t < TKOH

Thus, the kinetics of the decomposition of FPO EPA was studied with the establishment of the

kinetic parameters of the process. A kinetic equation has been found that adequately describes
the decomposition process in the range under study.
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