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Alkaline metal fluorides influence on the solubility of oxides of manganese, nickel
and cobalt in fluorophosphate systems of alkaline metals has been investigated. It was
found that the solubility of the corresponding oxides of 3d-metals grows from lithium-
to potassium fluorophosphate systems. Sites of formation, composition and properties
of the obtained double phosphates were established using physico-chemical methods.
The main factors influencing the composition of the phosphate compounds were
identified. Specific features of crystal structure of double phosphate were studied. The

optimum conditions of monocrystal growth were suggested.

Introduction. The progress of inor-
ganic chemistry is syntheses of new phos-
phates. We learned of structure of new dou-
ble phosphate LipMn(POg)4 by RSA meth-
ods. This phosphate is obtained from lows of
systems LigO-PoOx.

RSA of white crystals ortorombicgabitus
with parametrs 0,2x0,019x0,2 mm study on
difractometr “Siemens P3/PC” in carbon
monocromator. Structure of LioMn(POg)4
is ortor. syng.,Pnma, parametrs of frame:
a=9,268(1), b=9,421(1), c=10,088(1) A,
V=880,9 A3, Z=4, pcal =2,901 g/sm".

Powder diffraction data for structure
determination were obtained at room tem-
perature in Bragg-Brentano [l]geometry
using a Siemens D500 powder diffractometer
equippedwithaprimarySiOgmonochromator
(Cu Kaj radiation, X. = 1.54060 A) and a
position sensitive detector (Braun). The
data were collected over the range 10-110°
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20 with a step A(20) = 0.01°. Effective
counting time was 30 min per step.
Results and discussion. The atomic coor-
dinates of were used as starting parameters for
structure refinements. The Mncations were
placed in the M(5) site. Alkali metal cations

Fig. 1. Coordination of Li-atoms in structures
of Li,Mn(PO3),.
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Coordination of atoms (X 10%) andequivalent thermal corrections (A2X103) forstructure

Li,Mn(PO3),
Atoms x/a y/b z/c Ueq
Mn(1) 9876(1) 7500 3031(1) 9(1)
P(1) 6946(1) 7500 6070(1) 8(1)
P(2) 7078(1) 9625(1) 3896(1) 8(1)
P(3) 7270(1) 12500 5157(1) 7(1)
O(1) 8501(3) 7500 6252(3) 15(1)
O(2) 5997(3) 7500 7234(3) 12(1)
0O(3) 6481(2) 8835(2) 5177(2) 20(1)
O(4) 8648(2) 9404(2) 3796(2) 12(1)
O(5) 6166(2) 9276(2) 2741(2) 16(1)
O(6) 6725(2) 11236(2) 4233(2) 13(1)
o(7) 6466(3) 12500 6397(3) 18(1)
O(8) 8857(3) 12500 5201(3) 13(1)
Li(1) 9970(6) 8962(7) 6678(7) 32(2)

were placed in the M(4) site as it was obtained.
The structure refinements in these models
gave a good agreement between the observed
and calculated patterns and reasonable values
of isotropic thermal atomic parameters for all
cations. Final plots of observed electron den-
sity maps did not show residual peaks[2].
The polyedrs [MnOg] have two eOviva-
lent bonds Mn-O(4) and Mn-O(5) with long
2,261 A and 2,198 A. All atoms of oxygen of
polyedres [MnOg] have contacts with four
tetraedrs P(2)O4 through atoms O(5) and
O(4), with tetraedrs P(1)O4 and P(3)Oy4
through atoms O(7) and O(8) (Fig. 1,2).
Interestingly, this magnetic structure was
found to consist of both antiferromagnetic
Fig. 2. Coordination of polyedres structures of  and ferromagnetic exchange interactions
Li,Mn(PO;),. mediated through Mn-O-Mn-O pathways.
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P. B. Jlaspux, /]. M. Kamuwan, B. B. Iloai-
wyk. Hosuil dienexmpux — nodsiinuil mempame-
magpocgpam Li,Mn(POs),// biopecypcu i npupo-
doxopucmysanma. — 2016. — 8, Ne5-6. — C.23-26.

Cmammsa  npuceauena cunmesy Ho6020
mempamemagocpamy Li,Mn(POs), npu suxo-
pucmanni Pmopudie ayxcnux memanis. 3a
00MOM020PI3UK0-XIMIUHUX MEMOOIE8 BCMANOBAE-
HO cxaad ma 6y008y cunmesosanozo gocghamy,
sU3HAUENT 1020 Kpucmanozpadiuni xapaxmepu-
cmuxu. Cmpyxmypa Li,Mn(PO3), nanexcums
0o opmopombiunoi cuneonii, np. ep. Pnma,
napamempu xpucmaniunoi pewrmxu 0opiero-
1omn: a=9,268(1), b=9,421(1), <=10,085(1) A,
V=880,9 A3, 7Z=4, psupax.=2,901 e/cm’.
Honiedpu [MnOg] maromv no déa 00naxosux
36 a3 Mn-O( ) ma Mn-O(5) dogacuroro 2,261
A i 2,198 A. Bci amomu oxcuzeny oxmaedpie
[MnO6] maroms xowmaxmu 3 womupma
mempaedpamu P(2)0, uepes amomu O(5) i
O(4), 3 noaiedpamu P(1)0O, ma P(3)0, uepes
amomu O(7) ma O(8) sionosiono. Taxe noeo-
HAHHA CMPYKMyPHUX Ppazmenmis npusscooums
do "cmazyeanma” oxmaedpie nosigpochammumu
aanyroockamu 3 mempaedpie [PO, ], énacnidox
%020 opmyemuea sHcopemruil Kaprac cmpyxmy-
pu LZ2M7L(P03)4

AHHOTALNA
P. B. /Iaspux, /1. M. Kamuuan, B. B. Ilouuygyx.

Hogwiti duanexmpurx — deotinott mempamemagpoc-
dpam Li,Mn(PO;),//Buopecypcot w npupodo-
noawvzoeanue. — 2016. — 8, No5—6. — C.23-26.

Cmamows, nocésuena cunmesy 106020 mempa-
memagpocpama LioMn(PO;), npu ucnomwsosa-
nuu gmopudos werounvix memanros. C nomo-
WHI0 PUIUKO-XUMUMECKUX MEMOO08 YCIMAHOBALH
cocmas u cmpoenue cunmesuposannozo dpocha-
ma, onpedesensvt €20 Kpucmairozpapureckue
xapaxmepucmuxu. Cmpyxmypa Li,Mn(POs),
npunaoserum K opmopoMOUMECKOU CUHOHUU,
np. 2p. Pnma, napamempo. xpucmariuueccoi
pewemxu  pasnvr: a=9,268(1), b=9,421(1),
¢=10,088(1) A, V=880,9A3, Z=4, pevw.=2,901
2/cn3. Honuadpor [MnOg] umerom no déa odu-
naxoevtx cessu Mn-O(4) uw Mn-O(5) daunoi
2261 A w 2,198 A. Bce amomv xuciopooa
oxmasadpos [MnOG6] umerom wKowmaxmol ¢
uemovipuma mempasopamu P(2)0, uepes amomvl
O(5) u O(4), ¢ noausdpamu P(1)0O4 u P(3)0,
uepes amomvt O(7) u(8) coomeememsenno. Taxoe
couemanue cmpykmypruix ppaemenmos npuso-
oum x "cmazusanuio” oxmasdpos nosugocdham-
HOMU Yyenoukamu uz mempasopos [PO, ], eced-
cmeue weeo  popmupyemcs ocecmxuil Kaprac
empyemypor Li,Mn(POj3),.
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