ENRICHED SUPERPHOSPHATE BASED ON PHOSPHORIC ACID GYPSUM PULP
AND CARBONATE PHOSPHORITE FLOUR
Rasulov A.A.}, Kholmurodov Zh.E.? Seitnazarov A.R., Beglov B.M.*, Namazov Sh.S.°
(Republic of Uzbekistan) Email: Rasulov352@scientifictext.ru

Rasulov Azamzhon Avazzhanovich - Basic Doctoral Student;
2Kholmurodov Zhamshid Erkinovich — Junior Scientific Researcher;
%Seitnazarov Atanazar Reipnazarovich - Doctor of technical sciences, Chief Researcher;
4Beglov Boris Mikhailovich - Doctor of Technical Sciences, Chief Researcher;
®Namazov Shafaat Sattarovich - Doctor of Technical Sciences, Academic, Head of Laboratory,
PHOSPHATE FERTILIZERS LABORATORY,
INSTITUTE OF GENERAL AND INORGANIC CHEMISTRY
ACADEMY OF SCIENCES OF THE REPUBLIC OF UZBEKISTAN,
TASHKENT, REPUBLIC OF UZBEKISTAN

Abstract: to obtain enriched superphosphate, it is proposed not a mixture of sulfuric and phosphoric acids, but
phosphoric acid gypsum pulp (PAGP), which is formed during sulfuric acid extraction and thermal concentrate
in the dihydrate mode. To PAGP, having L : S = 2: 1, 2.5: 1, 3: 1", phosphate flour (PF) is dosed with weight
ratios PAGP : PF from 100: 15 to 100: 40, that is condition of non-stiffening pulp. For all brands of PAGP, the
optimal ratio of PAGP : PF is 100: 25, which yields samples of enriched superphosphate with a high content of
total and digestible forms of P,0s, with a value of P,0s yat. : P2Os o1a1, NOt less than 50%.
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OBOT'AIIIEHHBIN CYIEP®OC®H®AT HA OCHOBE ®OCP®OPHOKUCJIOTHON
TUIICOBOM IYJIbIIBI U KAPBOHATHON ®OC®OPUTOBON MYKHU
Pacy.JioB AAL XoJsmypoaos K92, CeiiTHa3apoB A.P.2, Beraos B.M.", Hama3os III.C.°
(Pecmmy0siuka Y30ekucTaH)

lPacyﬂoe Aw3zamocon Asaszocarnosuy — 6a306blil OOKMOPAHM;
2Xonmypo0oe JKamuiud IPpKUHOSUH — MIAOWUL HAYYHbIT COMPYOHUK;
3Ceﬁmna3ap06 Amanazap Petinnazaposuy — 00Kmop mexHuyeckux HayK, 21a6Hblll HaAYYHblll COMPYOHUK,
*Beenos bopuc Muxaiinoeuy — 00Kmop mexHuueckux HaykK, elagHblll HAYUHbIL COMPYOHUK,
SHamaszos Hlagoam Cammaposuy — QOKMOp MexHuHeckux HayK, akademux, sasedyiouuii 1abopamopuetl,
nabopamopus ochopHuIx yoodperuii,
Hucmumym obwetl u Heopeanuueckol Xumuy
Axademus nayx Pecnyonuxu Y3bexucman,
2. Tawrenm, Pecnybnuxa Yzbexucman

Annomauusn’ ons nonyuenus obozaujennozo cynepgochama npeonazaemcsi He cmecb CEpHOU U HocGopHol
Kuciom, a ocghopnokuciomuas euncosas nyrona (PKITI), obpasylowascs npu CepHOKUCIOMHOU
aKCMpaxyuuu mepmoxkonyenmpama 6 oueuopamuom pesicume. K @KITI, umeroweri 2K : T=2:1,2,5:1,3 : 1,
odosupyemcs gocmyxa (OM) npu eecosvix coomuowenusx OKITI : @M om 100 : 15 0o 100 : 40, mo ecmo
obecneuugalowux yciosue nHezazycmeegaiowei nyavnwl. /s ecex mapox @KITI onmumanvhvlm coomnouwenuem
@KITI : OM sensemcs 100 : 25, npu xomopom noayuairomcs obpasyvl obocaujeHHo2o cynepgocpama c
8bICOKUM coOepaicanuem obwell u yceoaemoti popm PrOs, co snauenuem PrOsgppy o P2Osopy, He Menee 50%.
Knroueevte cnoea: ¢hocghopnoxuciomunas euncosas nyavna, @ocgopumosas MyKa, e3aumodelicmaue,
oboeawennwlll cynepgocgam, cocmas.

In addition to simple and enriched superphosphates, single phosphate fertilizers include calcium
dimonophosphate (33-36% P,0s), obtained by activating low-grade phosphate raw materials with lowered
phosphoric acid [1, 2], precipitate (44% P,0s 55, TU 113-08-513- 82) and double superphosphate (43-49% P,0s
ass, GOST 16306-80). The latter is a concentrated fertilizer [3]. But to obtain it, we need high-quality phosphate
raw materials and concentrated H;PO.,.

Simple superphosphate produces by sulfuric acid decomposition of natural phosphates, and enriched with a
mixture of sulfuric and phosphoric acids by chamber, chamber stream methods. For the production of enriched
superphosphate, it is possible to use phosphate raw materials with a content of 20% P,Os and more. Given the
low concentration of P,Os (17-18%) and a high content of CO, (15-20%) in Kyzylkum phosphorites, it is
rational to conduct a study on obtaining enriched superphosphate by decomposing phosphoric acid gypsum pulp
(PAGP) of JSC Ammofos-Maxam (Uzbekistan ), obtained in the dihydrate mode of decomposition of washed
calcined concentrate (26% P,0s) with 93% sulfuric acid [4]. PAGP is a suspension consisting of CaSO4-2H,0 in



an aqueous solution of phosphoric acid. It is used for the production of supraphos-NS, the essence of which
process consists in carrying out the reaction of its deep ammonization (to pH = 8.5):

C(,ZSO4 + H3PO4 + 2NH3 = CaHPO4 + (NH4)2804

We use the phosphate raw material to neutralize PAGP instead of NH3, which allows to obtain a single
phosphate fertilizer such as enriched superphosphate. The process is studied in the real production PAGP three
brands (wt.%): 1) with L : S =2: 1 - PyOs 1o 12.19; P05 e, 12.04; CaO (g, 12.47; SO3 o1 16.61; pH = 0.59; 2)
with L: S=2.5:1-Py0s5 13.13; PyOs et 13.08, CaO (g1, 10.07; SOz s 14.55; pH =0.28; 3) with L : S=3:1
- P20s torar, 14.33; P2Ogyar. 13.56; CaO o1y 8.75; SOs3 o1 13.65; pH = 0.20; and as phosphate raw materials served
as phosphate flour (PM) Kyzylkum (wt.%): 17.76 P,Os; P,Os 55 ON citric acid: P,Os o, = 17.74; 47.51 Ca0O;
1.79 MgO; 0.73 Fe,03; 0.95 Al,O3; 3.27 SO3; 17.02 CO,; 5.27 insoluble residue; CaO o : P2Os o1 = 2.68.

The experiments were carried out in a reactor with a volume of 200 ml, where the calculated amount of
PAGP was loaded, and then with stirring, FM was gradually dosed to it at a weight ratio of PAGP: PM from
100: 15 to 100: 40. The components were reacted at 70°C for 60 minutes. Next, the superphosphate mass was
discharged from the reactor, was ripened at 95-100°C. After cooling, the obtained product was crushed and
analyzed for the content of various forms of P,Os according to known methods [5].

The results show that the increase in the mass fraction of PM in relation to the PAGP, although it does not
greatly affect the total content of P,Os in the product, but significantly reduces the relative content of digestible
and aqueous forms of P,Os. So, with the ratio “L : S = 2: 1” with an increase in the weight ratio PAGP : PM
from 100: 15 to 100: 40 in products, the content of P,Os o is in the range of 22.52-22.75%, and the degree of
transformation P,Os 55 : P2Os 1o1a) decreases from 91.25 to 73.22% and P,Os . : P2Os total from 83.56 to 17.41%.
With L : S = 2.5: 1, these figures vary within 24.21-25.6%, from 92.46 to 74.06%, from 89.14 to 65.55% and
from 86.44 to 22.22%, with L : S = 3: 1 they are 26.3-28.81%, from 93.09 to 75.39%, from 89.31 to 67.11% and
from 86.84 to 28.59%. This shows that the greater the ratio L : S, the more concentrated the P,Os is fertilizer.

Most importantly, in all products there is no free H3PO, with the exception of the ratio PAGP: PM = 100: 15
(0.72-1.21% P,0s5 ). Depending on the L : S and PAGP : PM moisture phosphate pulps is within 32.24-
42.53%. At the same time, the pulp does not set at stops, is easily involved in the granulation process, does not
show abnormal phenomena during drying, does not fix the quantitative selection of fluoride compounds.

At the request of agriculture, single phosphate fertilizer should have P,0s yat. : P2Os tora NOt l€ss than 50%. On
this basis, for the ratio L : S = 2: 1, the optimal ratio PAGP : PM is 100: 25, and for 2.5: 1 and 3: 1 - 100: 30. At
the same time, for the first brand, an enriched superphosphate of composition (wt.%) is obtained: P,Os (o 22.66;
P20s ass. : P20s total = 84.82; P2O0s wat. : P2O0s o = 59.13; for L : S = 2.5: 1 - P30s ot 24.7; P205 ass. & P2Os toral =
82.06; P20s wat. : P2Os torar = 49.15; for L : S = 3: 1 - PoOs tora1 27.21; P20s ags. : P20 tora1 = 82.87; P205 wat.  P2Os total
=52.74. What is important is the fact that calcium in them is in digestible form.

Thus, the conducted research creates prerequisites for the development of single phosphate fertilizer
technology by using PAGP and poor PM and produces granular enriched superphosphate in-line using existing
equipment of supraphos production at “Ammofos-Maxam” JSC.
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