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Abstract. The conditions of the synthesis of zinc-calcium phosphate by two principal different
methods was determined. The phosphate with general formula Zn:Ca(PO4)>2H>0 were
synthesized. The reliable experimental given about conditions of the obtaining of the zinc-calcium
phosphate not polluted by additional phases have been established.
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Introduction.

In conditions of intensification of technological processes of the most
productions of chemical, machine-building and metallurgical industry to questions
anticorrosive protection of metals and equipment is spared emphases. Constantly
enlarges the variety an inhibitor of corrosions, anticorrosive pigment, varied metallic
and non-metallic coating.

High efficiency as anticorrosive pigment show the phosphates of bivalent metals
[1,2]. Moreover phosphates, containing in structure two different cations, render
greater inhibitive effect, than the individual salts [2]. In this plan perspective
anticorrosive by pigment is a double phosphate of the zinc-calcium of the
composition of Zn,Ca(PO,),:2H,0. The information about its syntheses have a
preparative nature. The systematic researches of the conditions of the obtaining and
chemical nature of the double phosphate of the zinc-calcium not carry out.

Considering that efficiency and quality anticorrosive pigment is dependence
from purity of the source phosphate, the target given work — to receive reliable
experimental given about condition of the reception of the zinc-calcium phosphate
not polluted additive phases.

Experimental.

The study of the conditions of the syntheses of the phosphate of the zinc-
calcium conducted two in principal different methods. The first of them provided
precipitation of Zn,Ca(PO4),:2H,O from homogeneous system CaCl,—ZnCl,—
(NH4);HPO4+—H,0. The researches conducted the method remaining concentration at
25+1° C, using as source 0.1 mol/l water solutions chloride CaCl,, ZnCl, and 0.5
mol/l solution precipitating agent — (NH4),HPOs. The total concentration cations Ca**
and Zn®" are formed 0.05 mol/l. The relation to source solution n=P/XCa,Zn=0.67, k
= Zn/Ca — from 0 to 100 mol.%. The mixture solution CaCl,, ZnCl, and (NH4),HPO,
at given relation gave to reactionary container simultaneously. The educated sediment
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separated from solution, washed water, dried at 70° C and analyzed. In uterine
solution defined the remaining concentrations of phosphorus (Cp™™, mol/l), zinc
(Cza™™, mol/l) and calcium (Cc,"™, mol/l), measured of pH.

The base of the second method formed the heterogenic interaction mechanical
mixture hydroxocarbonate of zinc (72,71% ZnO) and carbonate calcium (54,51%
Ca0O) with solution of the phosphoric acid (64,15% P,0Os). To separate series
experiment installed the dependency of the composition forming solid phase from pH
precipitation, the temperature, concentrations H;PO4 and correlations of the zinc and
calcium to source carbonates.

Results and its discussion.

The results of the analysis of the solid phases and mother liquor, receiving to
system CaCl, — ZnCl, — (NH4),HPO, — H,O upon different correlation of the zinc and
calcium in source solution, are presented in tabl.1.

According to given tabl.1, importance n;=P/XCa,Zn in precipitates received
under k=Zn/Ca in the field of 0.50<k<10.00, corresponds to accounting for average
phosphate. However, only at the composition average phosphate, received under 0.50
<k<1.00, are present two cations simultaneously in the manner of one crystalline
phase. Their quantitative contents corresponds to the composition of the phosphate of
the zinc-calcium of the formula Zn,Ca(PQO4),-2H,0. The results of chemical, X-ray
phases and IR spectroscopic analysis, to received for synthesized double phosphate,
are similar to famous for Zn,Ca(POs),-2H,0.

Table 1
The characteristic of the solid phase in system
CaCl; — ZnCl, — (NH4):HPO4 — H,O
k=Zn/Ca, | The chemical composition, wt. % The phases composition
atomic Ca 7n P ny n;’ | (theresults from X-ray phases and IR
spectroscopic analysis)
0 23,77 0 18,03 ] 0,98 | 1,00 | CaHPO4-2H,0

0,10 20,86 | 6,48 | 17,57 | 0,91 | 0,94 | CaHPO4-2H,0 +

0,20 18,98 [ 10,39 16,69 | 0,85 | 0,87 | T Zn2Ca(PO4)22H0

0,33 12,98 | 21,84 | 16,36 | 0,80 | 0,79 | Zn2Ca(PO4),-2H,0 +CaHPO4-2H,0
0,50 11,18 [ 33,29/ 15,63 | 0,64 | 0,70
0,80 9,63 (32,87 (15,50 0,67 | 0,69 | Zn2Ca(PO4)22H,0 *
1,00 9.47 |33,51|1545] 0,66 | 0,69
1,25 5,90 | 37,40 | 14,62 | 0,66 | 0,69 | Zn:Ca(POs)2:2H20 + Zn3(PO4)2'4H20
1,50 0,69 | 41,89 13,43 0,66 | 0,69 | Zn3(POs)2:4H>0 + ZnyCa(PO4)2:2H20
2,00 0 |42,39]13,39] 0,67 | 0,69 | Zns(PO4)-4H,0

*The design values for ZnoCa(PO4)2-2H,0, wt. %: Zn —32.96, Ca—10.11, P — 15.62, H,O — 9.08.
Author's development

The analysis of the composition of the solid phase, to received interaction H3PO4
with mixture hydrocarbonate of zinc and carbonate calcium (75° C, ZnO:CaO = 2:1)
under different value pH precipitation, has shown that in interval pH 2.1-2.5 sediment
presents itself mixture four crystalline phases: ZnHPO4 H,O, Zn3(POs),-4H,0,
CaHPO, and Zn,Ca(PO4),-2H,0. The molar correlation XMeO/P,0Os in solid phase,
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to received within pH 2.8-3.4, most close corresponds to the design values for
average phosphate. The X-ray researches is installed presence in composition setting
single crystalline phase, identified as double average phosphate of the zinc-calcium
of the composition Zn,Ca(PO4),-2H,0. The temperature of the interaction at interval
50-75° C and concentration of the phosphoric acid within 30-87% practically do not
influence upon its composition.

For study of the possibility and conditions of the formation double phosphate
zinc-calcium different from Zn,Ca(POs),-2H,O composition was organized series
experiments in which amount of the zinc and calcium in mixture source carbonate
changed at over a wide range.

The results chemical and X-ray phases analysis have shown that only at relation
Zn:Ca = 2.00 is formed individual chemical compound — a double phosphate of the
composition Zn,Ca(PO4),-2H,0. It is a double salt — a compound the constant
chemical composition. Increasing the contents Zn or Ca in mixture of source
carbonate brings about precipitation alongside with double phosphate proportional
amount admixture — Znz(PO4),-4H,0 or CaHPOy, (tabl. 2).

Table 2

Dependence of the composition phosphate on the ratio source reagents

(75°C, pH 3.1, H3PO4 — 43% P205)

Composition | Composition of the precipitate, Wt The phases composition
of carbonates, % 2 MeO | (the results from X-ray phases
Zn:Ca, mol. P20s | and IR spectroscopic analysis)
Y4110 CaO Zn0O CaO PzOs HQO
10 0 1[52,29 -1 30,99 |15,72| 3,00 | Zn3(PO4),-4H,0
9 1 50,44 | 3,92 | 31,17 |14,41| 3,01
5 1 14494 | 9,76 | 3191 |13,35| 3,00 |Zn3(PO4),-4H,O +
3 1 [43,56[12,80| 32,60 11,01 | 3,02 |+ Zny,Ca(PO4),-2H,0O
2 1 140,04 |1520| 3526| 9,46| 3,00 |Zn,Ca(PO4),2H,0
1 1 31,00 12242 | 37,30 9,22| 2,90 |Zn,Ca(POs),-2H,0 +
1 3 11,50 | 38,99 | 40,44 | 9,02| 2,63 |+ CaHPO,
1 5 8,49 140,67 | 42,57 8,26| 2,41 | CaHPO4+
1 9 3,28 140,31 | 49,26| 7,15| 2,15 |+ Zn,Ca(PO4),-2H,0O
0 10 |- 41,01 | 5248| 6,02| 2,00 | CaHPO,

Author's development

Conclusions.

The obtained experimental data indicate that to synthesize pure
Zn,Ca(PO4),-2H,0O possessing properties of efficient anticorrosive pigment, is
possible by two different methods: interaction of aqueous solutions in the system
CaCl,-ZnCl,-(NH4),HPO4-H,O and heterogeneous interaction of zinc and calcium
hydroxycarbonates with phosphoric acid. The dependence of the composition of the
solid phase formed on the composition of the starting reagents and deposition
conditions is shown. Specific conditions for obtaining double zinc-calcium phosphate
of Zn,Ca(PO,),2H,0 composition were determined. Its chemical nature as a double
salt of stable composition is revealed.

ISSN 2663-5712 14 www.sworldjournal.com



R
SWorldJournal [ssue 7/ Part 3 (X
References:

1. Acton A.Q. Phosphates — advances in research and application. Atlanta,
Georgia (2013).
2. T. Kanazawa, Inorganic Phosphate Materiales. Elsevier, New York (1989).

Anomauin. Jlocniodceno ckiad meepooi gazu, wo yYmeopoemuvcs y pazi 0CAONCEHHS
KamioHi8 Kaavyito i YUHKy y eueisodi cepeonix gpocghamis 060Ma NPUHYUNOBO DIHUMU MEMOOAMU:
83aemo0ieto 60onux posuunis y cucmemi CaCl> — ZnCly — (NH4)2HPO4 — H20 ma 2emepozentoro
83aEMO0IEI0  2lOpoKkcokapbonamie YuHKy [ Kaavyito 3 ¢pocgpamnoro kucromor. Iloxasano
3a1eHCHiCmb CKIady meepooi ¢hasu, wo ymeopoemuvcs, 6i0 CKAA0Y BUXIOHUX pedaceHmis i yMOo8
0CaodCeHHs. BusHaueHo KOHKpemHi yMOBU 00epIHCAHH NOOBIUHO20 YUHKY-KAIbYilo Gocghamy
cknady Zn2Ca(POq)2-2H>0. Po3kpumo 11020 Ximiuny npupooy sk HOOGIHOIL coli cmano2o ckiaoy.

Knrowuosi cnosa: cunmes, noositinuii hocgpam, ymosu 00epircammsi.
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