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POLYAKOVITE — A NEW MINERAL:  RESEARCH
OF CHROMOMAGNESIOCHEVKINITE

The mineral has been found in 1976 within carbonatite vein in Ilmen Mts.
(South Ural). It forms separate euhedral crystals (0.5—3 cm in size). Associated
minerals:  calcite, dolomite, fluorrichterite, phlogopite, forsterite, clinohumite,
chromite, monazite-(Ce), chromian davidite-(Ce), and other. The mineral has black
colour and resined lustre. All the physical properties, optic parameters, X-ray
powder data and chemical composition are presented in the paper.

Ojhfh\h�fZ]gb_\uc� ZgZeh]� q_\dbgblZ� k� \ukhdbf� kh^_j-
`Zgb_f� j_^dbo� a_f_ev� k� ij_h[eZ^Zgb_f� p_jby� [ue� gZc^_g

<��N��@^Zgh\uf�\������]h^m�\�hl\ZeZo�dhib����Bevf_gkdh]h�aZ-
ih\_^gbdZ��Fbg_jZe�bamqZeky�<��H��Iheydh\uf��<��N��@^Zgh\uf

b�E��N��;Z`_gh\hc� >�@��gh�\ke_^kl\b_�g_gZ^_`guo�j_gl]_ghf_l-
jbq_kdbo�^Zgguo�g_�[ue�ml\_j`^_g�DGF�FF:��ohly�b�ih^^_j-
`Zg�[hevrbgkl\hf�]hehkh\��Ij_^ijbgylh_�gZfb�^hbamq_gb_��ih-
ke_� dhgqbgu� <�� H�� Iheydh\Z� k� bkihevah\Zgb_f� g_dhlhjuo� _]h

^Zgguo��iha\hey_l�]h\hjblv�h�gh\hf�fbg_jZevghf�\b^_��gZa\Zg-
ghf�iheydh\blhf�>SRO\DNRYLWH@�\�iZfylv�h�<eZ^bkeZ\_�He_]h\bq_

Iheydh\_� �����²����� ]]���� dhlhjuc� g_h^ghdjZlgh� bgbpbbjh\Ze

bamq_gb_� wlh]h� fbg_jZeZ� b� hibkZe� ��� gh\uo� ^ey� Bevf_gkdh]h

aZih\_^gbdZ�fbg_jZeZ�

Dhiv����[ueZ�aZeh`_gZ�]hjguf�bg`_g_jhf�B��B��J_^bdhj-
p_\uf�\������]h^m�©gZ�[mjuc�kn_gª��Dhiv�gZoh^blky�\���df�x]h�

\hklhqg__� p_gljZ� ]hjh^Z� FbZkkZ�� gZ� \hklhqghf� djZx� K_\_jh�

Bevf_gkdh]h�[hehlZ����°01′�k��r��b���°11′�\��^���b�\kdju\Z_l�dhglZdl
n_gblh\�k�]bi_j[ZablZfb� �jbk�����Z� [���Gh\uc�i_j_kfhlj�fZl_jbZ-
eh\�ih�dhib����b�__�hl\Zeh\�iha\hebe�mklZgh\blv�a^_kv�g_h[uq-
gmx�dZj[hgZlblh\mx�fbg_jZebaZpbx�k�ojhfkh^_j`Zsbfb�fbg_-
jZeZfb�²�ojhfblhf��ojhfh\uf�^Z\b^blhf��&H���ojhfh\uf� ZgZ-
eh]hf�q_\dbgblZ�²�iheydh\blhf��Z�lZd`_�k�nhjkl_jblhf��l_ljZ-
n_jjbneh]hiblhf�   nlhjjbol_jblhf��   debgh]mfblhf��   fhgZpb-
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Jbk�����=_heh]bq_kdZy�ko_fZ�mqZkldZ�k�ijhy\e_gb_f�iheydh\blZ�
Z�²�f_klhiheh`_gb_�dhib���� ���²�Bevf_gh]hjkdbc�fbZkdblh\uc�fZkkb\�

��²�f_lZfhjnbq_kdb_�ihjh^u���[�²� ]_heh]bq_kdZy�ko_fZ�jZchgZ�dhib� ��� ���²

]jZgblh�]g_cku����²�n_gblu����²�Zfnb[heblu����²�]bi_j[Zablu���\�²�jZkiheh-
`_gb_� dZj[hgZlblh\uo� `be� \� x`ghc� kl_gd_� dhib� ��� ��� ²� ]bi_j[Zablu�

��²� dZj[hgZlblu��� ]�²� ko_fZ� kljh_gby�`beu� k� iheydh\blhf� �I�²� iheydh\bl�

De�²�debgh]mfbl��D�²�dZevpbl��J�²�nlhjjbol_jbl��ijhqb_�fbg_jZeu�g_�ihdZaZgu�

lhf��&H��� [Zklg_ablhf��n_j]mkhgblhf��&H��� wrbgblhf��&H��b� hj-
lblhf� \� dZevpbl�^hehfblh\uo� dZj[hgZlblZo� kj_^b� neh]hibl�

heb\bgh\uo� ]bi_j[Zablh\� >�@��Km[f_jb^bhgZevgu_�`beu�dZj[h-
gZlblh\�fhsghklvx�^h����kf��ij_bfms_kl\_ggh�Za. iZ^�����°∠55°
�jbk�� ��� \��� keh`_gu� djmigha_jgbkluf� Z]j_]Zlhf� dZj[hgZlh\�

debgh]mfblZ�� nlhjjbol_jblZ� b� iheydh\blZ�� ^jm]b_� fbg_jZeu

h[uqgh�f_edb_��DhglZdlu�`be� j_adb_�� bgh]^Z� kj_^b�fbg_jZeh\

gZ[ex^Z_lky�]_hf_ljbq_kdbc�hl[hj��gZijZ\e_gguc�d�p_gljm�`be

�jbk�����]���<_ebqbgZ�a_j_g�iheydh\blZ�^hklb]Z_l����²��kf�

G_dhlhju_� bg^b\b^u� iheydh\blZ� bf_xl� njZ]f_glZjgh_

h]jZg_gb_��=hgbhf_ljbq_kdb_�baf_j_gby��ijh\_^_ggu_�<��H��Ih-
eydh\uf��kmffbjh\Zgu�\�\b^_�b^_Zebabjh\Zggh]h�fhghdebggh]h

djbklZeeZ� �jbk�����k�nhjfZfb�   a{100},  c{001},   t{201},   k{201},
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������������Jbk�����B^_Zebabjh\Zgguc�djbklZee�iheydh\blZ�

m{110}, o{111}, n{111}, p{112}, r{112}, x^���`��Wlb�nhjfu�ijZd-
lbq_kdb�b^_glbqgu�nhjfZf�q_\dbgblZ��=_hf_ljbq_kdb_�dhgklZg-
lu� iheydh\blZ��  a : b : c = 2.320 : 1 �� ������� baf_j_gguc� m]he
β ≈ 100°��Kbff_ljby�djbklZeeh\���P��/2PC).

Iheydh\bl�bf__l�q_jguc�p\_l��\�lhgdbo�hkdhedZo�dhjbqg_-
\uc��\�ihjhrd_�k\_leh�dhjbqg_\uc��[e_kd�kfheyghc��baehf�jZdh-
\bkluc��L\_j^hklv����ih�Fhhkm���fbdjhl\_j^hklv�ih�f_lh^m�\^Z\-
eb\Zgby� ���²���� d]�ff2� �baf_j_gZ�E��:��IZmlh\uf� gZ�IFL��

ijb�gZ]jmad_�gZ�ZefZagmx�ibjZfb^dm�����]��ijb[hj�lZjbjh\Zg�ih

1D&O���oZjZdl_jgu�hli_qZldb�ibjZfb^db�k�\h]gmlufb�klhjhgZfb

ba�aZ�f_lZfbdlghklb�fbg_jZeZ��Iehlghklv���������]�kf3��baf_j_gZ

ibdghf_ljbq_kdbf�b�h[t_fhf_ljbq_kdbf�f_lh^Zfb���^ey�jZaguo

h[jZaph\�hgZ�\Zjvbjm_l�\�mdZaZgguo�ij_^_eZo��<�bff_jkbb�bah-
ljhi_g��n� ���������<�hljZ`_gghf� k\_l_�h^ghjh^_g�� k_jh]h�p\_lZ�
bahljhi_g���hljZ`_gb_��gbadh_���lZ[e��������Ihke_��ijhdZeb\Zgby��\

LZ[ebpZ��

HljZ`Zl_evgZy�kihkh[ghklv�iheydh\blZ

λ��gf� R % λ��gf� R %
420 10.9 560 10.9
440 11.3 580 10.8
460 11.3 600 10.6
480 11.1 620 10.5
500 10.9 640 10.5
520 10.9 660 10.2
540 10.9 680 10.2

��������Ijbf_qZgb_�� HljZ`_gb_� baf_j_gh� \� \ha^mo_� gZ� mklZgh\d_�

kh[jZgghc�gZ�hkgh\_�IHHK����WlZehg�—�dj_fgbc��:gZeblbd��E��:��IZmlh\�
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LZ[ebpZ��

J_gl]_gh\kdb_�ihjhrdh\u_�^Zggu_�^ey�iheydh\blZ�b�q_\dbgblZ

Iheydh\bl��ijhdZe_gguc�ijb

1000h�&���qZkZ�
Q_\dbgbl�-&3'6�������

I d�baf� d�jZkq� hkl I d
28 10.90 10.897 001
40 5.44 5.449 002 30 5.43
25 4.85 4.855 -111 40 4.89
25 4.59 4.592 111 30 4.61
35 3.62 3.632 003 20 3.62
32 3.48 3.484 -310, 310 50 3.48
50 3.18 3.190 311 80 3.18
40 3.15 3.145 -312 75 3.16
28 3.08 3.079 -402 30 3.09
22 3.01 3.013 401 30 3.00
15 2.971 2.966 203

6 2.904
10 2.881 2.890 113 60 2.871
40 2.849 2.851 020
30 2.752 2.758 021 50 2.753
100 2.715 2.714 -313 100 2.720
8 2.619 2.617 220, -220 10 2.611
15 2.522 2.526 022 20 2.532

10 2.436
10 2.342

15 2.237 2.238 -601 20 2.241
45 2.160 2.158 420, -420 40 2.174
6 2.087 2.086 601 6 2.101
6 2.067 2.065 -115
28 1.962 1.963 115 50 1.971
20 1.793 1.792 -132 20 1.798
18 1.739 1.740 315 6 1.742
15 1.730 1.731 025
12 1.678 1.679 116 10 1.708
10 1.619 1.619 225

       a = 13.424(3),     b = 5.701(1),
c = 11.077(3)A;
       β =100.33(2)°;    V = 833.9(5)A3

    a = 13.30,       b = 5.73,
    c = 11.07;       β = 100.9°

�Ijbf_qZgb_�� Mkeh\by� kt_fdb� iheydh\blZ�� ^bnjZdlhf_lj

>JHG������ � � )H�—� Zgh^�� ]jZnblh\uc�fhghojhfZlhj�� kdhjhklv� kq_lqbdZ

����]jZ^�fbg��\gmlj_ggbc�klZg^Zjl�—�d\Zjp��:gZeblbd��E��:��IZmlh\�

l_q_gb_���qZkh\�ijb������°&�fbg_jZe�klZgh\blky�Zgbahljhiguf�k
ie_hojhbafhf� hl  l_fgh�dhjbqg_\h]h  (Ng)  ̂ h�dhjbqg_\h]h��1S��
ng 1.95, np 1.94.
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GZ� l_jfh]jZff_� iheydh\blZ� ijhy\e_g� wdahl_jfbq_kdbc

wnn_dl�ijb���� °&��j_dZe_kp_gpby���IjhdZeb\Zgb_�gZ�\ha^mo_�b�\
bg_jlghf� ]Za_� �]_eb_�� ijb\_eh� d� h^bgZdh\hc� j_gl]_gh]jZff_�

kh^_j`Zs_c� ��� hljZ`_gbc� �lZ[e�� ���� [ebadhc� d� j_gl]_gh]jZff_

kbgl_lbq_kdh]h� q_\dbgblZ� -&3'6� ��������J_gl]_gh]jZffZ� ihey-
dh\blZ�ijhbg^bpbjh\ZgZ�gZfb�\�ij_^iheh`_gbb�ijhkljZgkl\_g-
ghc�]jmiiu�C2h

3-C2/m��dZd�wlh�mdZau\Zehkv�jZg__�^ey�q_\dbgblZ
>������b�^j�@��>ey�kbgl_lbq_kdbo�g_f_lZfbdlguo�ZgZeh]h\�q_\db-
gblZ� b� i_jjv_jblZ� \� j_amevlZl_� fhghdjbklZevghc� kt_fdb� mklZ-
gh\e_gZ� ijhkljZgkl\_ggZy� ]jmiiZ�P21/a� >���� �@�� ijbgylZy� b� ^ey
ijbjh^gh]h�fZj]Zgph\bklh]h�q_\dbgblZ�ba�AZf[bb�>�@��JZkq_lgu_

iZjZf_lju�yq_cdb�iheydh\blZ�� �a 13.424(3); b 5.701(1); c 11.077(3);
β = 100.33°; V = 833.9(5)A3, Z=2; a: b: c = 2.3546: �����������Ihem-
q_ggZy�gZfb�j_gl]_gh]jZffZ�bg^bpbjm_lky� lZd`_�b�\�ijhkljZg-
kl\_gghc�]jmii_�P21/a.

<� Zgrebn_� \� hljZ`_gghf� k\_l_� iheydh\bl� h^ghjh^_g�

\dexq_gbc� g_� kh^_j`bl�� We_dljhgghfbdjhkdhibq_kdb_� gZ[ex-
^_gby�j_iebd�kh�kdheh\��\uiheg_ggu_�<��:��Dhleyjh\uf�gZ�fbd-
jhkdhi_�WFF:����g_�\uy\beb�^jm]bo�nZa��DZjlbgu�jZkij_^_e_-
gby� 7L�� 0J�� &U� �jbk�� ��� b� ^jm]bo� dhfihg_glh\� \� j_gl]_gh\kdhf

oZjZdl_jbklbq_kdhf�baemq_gbb� lZd`_�ihdZau\Zxl�h^ghjh^ghklv

a_j_g�iheydh\blZ��LZdbf�h[jZahf��obfbq_kdbc�b�fbdjhahg^h\uc

ZgZebau��lZ[e�����oZjZdl_jbamxl�khklZ\�kh[kl\_ggh�iheydh\blZ��b

j_amevlZlu�wlbo�ZgZebah\�^h\hevgh�[ebadb�

JZkq_lgZy�iehlghklv�iheydh\blZ���������]�kf3��^ey�ZgZebaZ���

b� �������� ]�kf3� �^ey� ZgZebaZ� ���� baf_j_ggZy� iehlghklv� f_gvr_

������]�kf3���\_jhylgh��aZ�kq_l�f_lZfbdlghklb�ijbjh^gh]h�fbg_jZeZ�

=��=hllZj^b� >�@�ij_^eh`be�kljmdlmjgmx�nhjfmem�i_jjv_-
jblZ�dZd�$4BC2D2O8[Z2O7]2��^ey�q_\dbgblZ�$� �5((��75���7K��&D�

B = Fe2+, Mg, Mn; C = Fe3+, Al, Mg, Fe2+�� 7L��'� �7L��j_^dh�0J�

Fe2+�� =�  � 6L�� $O� >��@�� <� kijZ\hqgbd_� ©Fbg_jZeuª� >�@� ijbgylh

gZibkZgb_� nhjfmeu� ^ey� ]jmiiu� i_jjv_jblZ�q_\dbgblZ

:4Me3(TiO4)2(Si2O7)2��\� ©Keh\Zj_�fbg_jZevguo�\b^h\ª�F��Ne_c-
r_jZ� >�@�²�:4<2K3Si4O22��Ih�\b^bfhfm��^ey�f_lZfbdlguo�fbg_-
jZeh\�g_l�\hafh`ghklb�lhqgh�mklZgh\blv�kljmdlmjgmx�nhjfmem�

b� __�fh`gh� ijbgylv� ebrv� k� g_dhlhjhc� \_jhylghklvx��<� ex[hf

kemqZ_�kmffZ�dZlbhgh\��[_a�6L��jZ\gZ���

Wfibjbq_kdb_� nhjfmeu� iheydh\blZ� �jZkkqblZggu_� gZ

O = 22):
:gZeba���

[(Ce2.06La1.22Nd0.37Pr0.14Sm0.03Y0.04)3.86Th0.12]3.98(Cr1.28Mg0.89Fe2+
0.61

Ca0.32Fe3+
0.18)3.28· (Ti1.57Nb0.22Fe3+

0.21)2.00Si3.97O22;
ng 1.95, np 1.94.
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LZ[ebpZ��

KhklZ\�iheydh\blZ��fZk� %)

Dhfihg_glu  1  2 �Kj_^g__

   SiO2   18.50 17.29 17.89
     Al2O3 -    0.03  0.02
   TiO2   9.76  9.33 9.55

     MgO  2.79 1.89 2.34
     CaO 1.39  0.92 1.15
      MnO - 0.28 0.14
     FeO 3.39    2.66* 3.03

       Fe2O3 2.41 1.90*  2.16
      Y2O3     0.39 0.35  0.37

       La2O3     15.44 17.29 16.36
       Ce2O3    26.16 25.16 25.66
      Pr2O3   1.77 1.95 1.86

       Nd2O3      4.77 5.37 5.07
       Sm2O3    0.34  0.05  0.20
       Cr2O3     7.55 7.39 7.47
       ThO2      2.43 2.85   2.64
       UO2 -    0.17   0.09

        Nb2O5     2.36    4.48 3.42
        H2O

+ -     0.14 0.07
���KmffZ   99.45    99.50 99.49

��Ijbf_qZgb_�  1 —�obfbq_kdbc�ZgZeba��ZgZeblbd�E� N� ;Z`_gh\Z�
B=A�� �� — fbdjhahg^� &DPHED[�PLFUREHDP�� ZgZeblbd� B� F� Dmebdh\Z�
BF=JW� >klZg^Zjlu��]jZgZl��bevf_gbl��7K22, UO2, Y2SiO5, KLa(MoO4)2,
LaCe(WO4)2, LiPr(WO4)2, LiNd(MoO4)2, LiSm(MoO4)2, LiNbO3@�� <h^Z

hij_^_e_gZ�f_lh^hf�I_gnbev^Z� ba� gZ\_kdb� �������f]� k� \hevnjZfZlhf

gZljby�\�dZq_kl\_�ieZ\gy��ZgZeblbd�E� :� IZmlh\��B=A�
∗ khhlghr_gb_� )H2+/Fe3+� ijbgylh� khhl\_lkl\_ggh� obfbq_kdhfm

ZgZebam

:gZeba���

[(Ce2.03La1.40Nd0.42Pr0.16Y0.04)4.05Th0.14]4.19(Cr1.30Mg0.62Fe2+
0.49Fe3+

0.32

Ca0.22)2.95· (Ti1.56Nb0.45)2.01Si3.83O22;
Ih�kj_^g_fm�

(REE3.96Th0.14)4.10(Cr1.29Fe0.80Mg0.76Ca0.27)3.12(Ti1.56Nb0.34Fe3+
0.10)2.00

Si3.90O22.
B^_Zebabjh\ZggZy�nhjfmeZ�

(REE,Th)4(Cr,Fe,Mg,Ca)3(Ti,Nb)2Si4O22.
Nbabq_kdb_�oZjZdl_jbklbdb��j_gl]_ghf_ljbq_kdb_�^Zggu_

b�obfbq_kdbc�khklZ\�fbg_jZeZ�^hklZlhqgh�kh]eZkh\Zgu��dhwnnb-
pb_gl�=eZ^klhgZ�>wceZ���Dj�Dk� �–0.01.
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Jbk�����JZkljh\u_�dZjlbgu�kjhkldZ�a_j_g�iheydh\blZ��I��b�nlhj-
jbol_jblZ��J��\�hljZ`_gguo�we_dljhgZo���H��b�\�oZjZdl_jbklbq_kdhf�ba-
emq_gbb�we_f_glh\�

LZdbf�h[jZahf��\�ihabpbb�%�\_^msbf�dhfihg_glhf�y\ey-
_lky�ojhf��Z�\�ihabpbb�$�²�p_jbc��qlh�iha\hey_l�]h\hjblv�h�gh-
\hf� fbg_jZevghf� \b^_� ²� iheydh\bl_�� Wlh� ihdZ� _^bgkl\_gguc

lblZghkbebdZl��kh^_j`Zsbc�&U�\�dZq_kl\_�fbg_jZehh[jZamxs_]h

we_f_glZ��\�g_f�lZd`_�aZf_lgh�[he__�\ukhdh_�kh^_j`Zgb_�j_^dbo

a_f_ev� b� fZ]gby� ih� kjZ\g_gbx� k� deZkkbq_kdbfb� q_\dbgblZfb�

G_^Z\gh�F��=��Dhiueh\hc�k�khZ\lhjZfb�>�@�gZc^_g�&U�q_\dbgbl�\

\b^_�\dexq_gbc�^h������ff�\�ZefZaZo�ba�dbf[_jeblh\�Jb\_j�JZgq

�:njbdZ���kh^_j`Zsbc�������fZk����&U2O3����²���fZk����&H2O3,
����� fZk�� �� 6U2� b� fZeh� dZevpby� k� wfibjbq_kdhc� nhjfmehc

(REE,Th,Sr)3.99(Mg,Fe,Ca)0.83Cr1.95(Ti1.44Nb0.26Al 0.32)2.02Si4.02O22F0.68;
j_gl]_gh]jZffZ�_]h�ihdZ�g_�ijb\_^_gZ�

H[jZa_p�iheydh\blZ�ojZgblky� \�?kl_kl\_ggh�gZmqghf�fm-
a__�Bevf_gkdh]h�]hkm^Zjkl\_ggh]h�aZih\_^gbdZ��]��FbZkk��
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:\lhju�[eZ]h^Zjgu�B��<��I_dh\m�b�B��Fmebdh\hc� aZ� kh-
^_ckl\b_�\�bkke_^h\Zgbb�

Ebl_jZlmjZ

1. @^Zgh\� <�� N��� ;Z`_gh\Z� E�� N��� Iheydh\� <�� H�� Ojhfh\h�

fZ]gb_\uc�ZgZeh]�q_\dbgblZ����Gh\u_�b�fZehbamq_ggu_�fbg_jZeu�b�fb-
g_jZevgu_� ZkkhpbZpbb� MjZeZ�� K\_j^eh\kd�� � MGP� :G� KKKJ�� �����

K�����²����

2. Dhiueh\Z�F��=���JbdZj^�J��K���De_cgkltx[_j�:��b�^j��I_j\Zy

gZoh^dZ�kljhgpb_\h]h�.�&U�ehiZjblZ�b�&U�q_\dbgblZ�\�ZefZaZo���>>hde�@

��F_`^mgZjh �̂� dbf[_jeblh\. dhgn_j���Gh\hkb[bjkd�� ��� bxey²��� Z\]�
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