
ÓÄÊ 549.62 +548.736.62 (470.21) ÇÐÌÎ, ¹ 2, 2007 ã.
Zapiski RMO, N 2, 2007

© Ä. ÷ë. È. Â. ÏÅÊÎÂ,* ä. ÷ë. Í. Â. ×ÓÊÀÍÎÂ,** À. Å. ÇÀÄÎÂ,*** Í. Â. ÇÓÁÊÎÂÀ,*

ä. ÷ë. Ä. Þ. ÏÓÙÀÐÎÂÑÊÈÉ*

×ÅÑÍÎÊÎÂÈÒ Na2[SiO2(OH)2]�8H2O, ÏÅÐÂÛÉ ÏÐÈÐÎÄÍÛÉ
ÎÐÒÎÑÈËÈÊÀÒ ÍÀÒÐÈß — ÍÎÂÛÉ ÌÈÍÅÐÀË
ÈÇ ËÎÂÎÇÅÐÑÊÎÃÎ ÙÅËÎ×ÍÎÃÎ ÌÀÑÑÈÂÀ

(ÊÎËÜÑÊÈÉ ÏÎËÓÎÑÒÐÎÂ, ÐÎÑÑÈß)
È ÅÃÎ ÊÐÈÑÒÀËËÈ×ÅÑÊÀß ÑÒÐÓÊÒÓÐÀ1

I. V. PEKOV, N. V. CHUKANOV, A. E. ZADOV, N. V. ZUBKOVA, D. Yu. PUSHCHAROVSKY.

CHESNOKOVITE, Na2[SiO2(OH)2]�8H2O, THE FIRST NATURAL SODIUM ORTHOSILICATE

FROM THE LOVOZERO ALKALINE MASSIF, KOLA PENINSULA, RUSSIA:

DESCRIPTION AND CRYSTAL STRUCTURE OF A NEW MINERAL

* Ìîñêîâñêèé óíèâåðñèòåò, ãåîëîãè÷åñêèé ôàêóëüòåò, 119899, Ìîñêâà, Âîðîáüåâû ãîðû

** Èíñòèòóò ïðîáëåì õèìè÷åñêîé ôèçèêè ÐÀÍ, 142432, Ìîñêîâñêàÿ îáë., ã. ×åðíîãîëîâêà

*** ÍÏÎ «Ðåãåíåðàòîð», 127018, Ìîñêâà, 3-é Ïðîåçä Ìàðüèíîé Ðîùè, 40

Chesnokovite, as a new mineral, is the first natural sodium orthosilicate, it has been found in an ussingite
vein uncovered by underground mine at Kedykverpakhk Mt, Lovozero alkaline massif, Kola Peninsula, Russia.
It is associated with natrolite, sodalite, vuonnemite, steenstrupine-(Ce), phosinaite-(Ce), natisite, gobbinsite, vil-
liaumite, natrosilite, revdite, etc. and forms intergrowths with natrophosphate. It occurs as nests, up to 4 � 6 �
10 cm in size, consisting of chaotic aggregates of coarse lamellar crystals (up to 0.05 � 1 � 2 cm) flattened on
[010]. Crystals are transparent colorless, aggregates are white to pale brownish-yellowish, streak white, luster
vitreous. Cleavage (010) perfect, (100) and (001) distinct, fracture stepped. Mohs’ hardness 2.5, D (meas.) 1.68,
D (calc.) for the empirical formula is 1.60, D (calc.) for the idealized formula — 1.64 g/cm3. Optically biaxial
(+), á = 1.449, â = 1.453, ã = 1.458, 2V (meas) = 80°. Orientation: Z = b. IR spectum is given. Chemical compo-
sition (wt %; Si by electron probe, Na, K, Li by atom emission analysis, H2O by Alimarin method): Na2O 21.49,
K2O 0.38, Li2O 0.003, SiO2 21.42, H2O 54.86, total 98.153. The empirical formula calculated on O2(OH)2 is:
(Na1.96K0.02)Ó1.98Si1.005O2(OH)2�7.58H2O. The idealized formula (Z = 8) is: Na2[SiO2(OH)2]�8H2O. Ortho-
rhombic, Ibca. The unit cell dimensions are: a = 11.7119, b = 16.973, c = 11.5652 Å, V = 2299.0 Å3. The stron-
gest reflections of X-ray powder diagram (d, Å—I[hkl]) are: 5.001—30 [211], 4.788—42 [022],
3.847—89 [231], 2.932—42 [400], 2.832—35 [060], 2.800—97 [332, 233], 2.774—100 [341, 143, 114]. The
crystal structure was studied by the Rietveld method, Rp = 5.77, Rwp = 7.77, RB = 2.07, RF = 1.74. The structure
is formed by isolated [SiO2(OH)2] tetrahedra and chains of edge-connected octahedra [Na(H2O)6]. Si and Na po-
lyhedra are bonded only by H-bonds, which cause low stability of chesnokovite under atmospheric conditions.
The mineral is named in the memory of B. V. Chesnokov (1928—2005), an outstanding Russian mineralogist.
Type specimen is deposited in Fersman Mineralogical Museum of Russian Academy of Sciences, Moscow.

Ââåäåíèå. Ñðåäè ïðèðîäíûõ ñèëèêàòîâ âûäåëÿåòñÿ ñïåöèôè÷åñêîå ñå-
ìåéñòâî ìèíåðàëîâ, ñîäåðæàùèõ â êà÷åñòâå âèäîîáðàçóþùèõ êîìïîíåíòîâ òîëü-
êî Na, Si, O è H. Äî íàñòîÿùåãî âðåìåíè èõ áûëî èçâåñòíî øåñòü: ìàãàäèèò Na-
Si7O13(OH)3�4H2O, êåíèÿèò Na2Si22O41(OH)8�6H2O, ìàêàòèò Na2Si4O8(OH)2�4H2O, êà-
íåìèò NaHSi2O4(OH)2�2H2O, ðåâäèò Na16[Si4O6(OH)5]2[Si8O15(OH)6](OH)10�28H2O è
ãðóìàíòèò NaSi2O4(OH)�H2O. Íåñìîòðÿ íà áîëüøîå ðàçíîîáðàçèå ñèíòåòè÷åñêèõ âîä-
íûõ ñèëèêàòîâ íàòðèÿ, ïðèðîäíûå ïðåäñòàâèòåëè ýòîãî ñåìåéñòâà ñòàëè èçâåñòíû
ëèøü 40 ëåò íàçàä, ïîñëå îòêðûòèÿ â ñîäîíîñíûõ îñàäêàõ îçåðà Ìàãàäè â Êåíèè ìàãà-
äèèòà è êåíèÿèòà (Eugster, 1967). ×åðåç íåñêîëüêî ëåò ê íèì äîáàâèëèñü ìàêàòèò è
êàíåìèò, òàêæå îïèñàííûå â îòëîæåíèÿõ ñîäîâûõ îçåð Àôðèêè (Sheppard e. a., 1970;
Johan, Maglione, 1972), à äðóãèå íàõîäêè â ñõîäíûõ óñëîâèÿõ ïîêàçàëè, ÷òî âîäíûå
ñèëèêàòû Na âåñüìà õàðàêòåðíû äëÿ ùåëî÷íî-êàðáîíàòíûõ ôîðìàöèé ãèïåðãåííîãî,
â ïåðâóþ î÷åðåäü âóëêàíîãåííî-îñàäî÷íîãî, ïðîèñõîæäåíèÿ. Ïîçæå ÷ëåíû ýòîãî ñå-
ìåéñòâà îáíàðóæèëèñü â ñîâåðøåííî èíîé îáñòàíîâêå — â ñîñòàâå «ñîëåâîé» ìèíåðà-
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1 Ðàññìîòðåíî è ðåêîìåíäîâàíî Êîìèññèåé ïî íîâûì ìèíåðàëàì è íàçâàíèÿì ìèíåðàëîâ ÐÌÎ
12 ÿíâàðÿ 2006 ã. Óòâåðæäåíî Êîìèññèåé ïî íîâûì ìèíåðàëàì è íàçâàíèÿì ìèíåðàëîâ ÌÌÀ 30 àïðå-
ëÿ 2006 ã. (IMA N 2006-007).




