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Áðàäà÷åêèò NaCu4(AsO4)3 è éîõèëëåðèò NaCu(Mg, Zn)3(AsO4)3 � àðñåíàòû ãðóï-
ïû àëëþîäèòà. Áðàäà÷åêèò áûë îòêðûò â ôóìàðîëüíûõ ýêñãàëÿöèÿõ âóëêàíà Òîëáà÷èê
íà Êàì÷àòêå [2], à éîõèëëåðèò � â çîíå îêèñëåíèÿ ìåñòîðîæäåíèÿ Öóìåá â Íàìèáèè [3].
Â îáùåì âèäå èõ ñòðóêòóðíàÿ ôîðìóëà ìîæåò áûòü çàïèñàíà êàê

À(1)A(2)A(1)'M(1)M(2)2(TO4)3, ãäå ïîçèöèÿ À(1) âàêàíòíà èëè çàíÿòà Ca, À(2) � â
îñíîâíîì Na, ïîçèöèÿ A(1)' � Cu, à ïîçèöèè M � Cu, Mg, Zn [1, 4].

Áðàäà÷åêèò è éîõèëëåðèò îêàçàëèñü âåñüìà ðàñïðîñòðàíåííûìè ìèíåðàëàìè â ýêñ-
ãàëÿöèÿõ ôóìàðîëû Àðñåíàòíîé íà Âòîðîì êîíóñå Ñåâåðíîãî ïðîðûâà Áîëüøîãî òðå-
ùèííîãî Òîëáà÷èíñêîãî èçâåðæåíèÿ.

Àâòîðîì èçó÷åíû âàðèàöèè èõ õèìè÷åñêîãî ñîñòàâà. Â ôóìàðîëå Àðñåíàòíîé áðàäà-
÷åêèò è éîõèëëåðèò îáðàçóþò ðÿä òâåðäûõ ðàñòâîðîâ ñ ðàçðûâîì. Ñîñòàâ áðàäà÷åêèòà
âàðüèðóåò íå î÷åíü ñèëüíî: äîëÿ Mg â ïîçèöèÿõ Ì äîñòèãàåò 0.3 àòîìà íà ôîðìóëó
(à.ô.) (9% îò îáùåé çàñåëåííîñòè ïîçèöèé Ì). Â ñîñòàâå éîõèëëåðèòà ñîäåðæàíèå Cu,
îòíîñèìîé ê ïîçèöèÿì M, êîëåáëåòñÿ â ïðåäåëàõ îò 0.0 äî 1.0 à.ô., â îäíîì èç àíàëèçîâ
äîñòèãàÿ 1.2 à.ô. (47% îò îáùåé çàñåëåííîñòè ïîçèöèé Ì). Ñîäåðæàíèå ïðèìåñíîãî Zn â
éîõèëëåðèòå è áðàäà÷åêèòå îáû÷íî êîëåáëåòñÿ îò 0.0 äî 0.2 à.ô. Â åäèíè÷íûõ àíàëèçàõ
éîõèëëåðèòà çàôèêñèðîâàíî äî 0.8 à.ô. Zn. Ñîäåðæàíèå Na êàê â áðàäà÷åêèòå, òàê è â
éîõèëëåðèòå â îñíîâíîì èçìåíÿåòñÿ îò 0.5 äî 1.0 à.ô.

Ðàçðûâ ñìåñèìîñòè îãðàíè÷èâàþò ïðîìåæóòî÷íûå ÷ëåíû ñëåäóþùåãî ñîñòàâà: Mg-
ñîäåðæàùèé áðàäà÷åêèò:

(Na0.69K0.05Ca0.03)Σ0.76Cu1.00(Cu2.24Mg0.27Al0.15Zn0.12Fe0.02)Σ2.81
[(As2.98P0.06V0.02S0.01Si0.01)Σ3.08O12]
è âûñîêîìåäèñòûé éîõèëëåðèò:
(Na0.86K0.05Ca0.03)Σ0.94 Cu1.00(Cu1.24Mg1.21Zn0.16Al0.06Fe0.01)Σ2.67
[(As3.05P0.05S0.01Si0.01V0.01)Σ3.13O12].
Ìèíåðàëû ðÿäà áðàäà÷åêèò-éîõèëëåðèò â èçó÷åííûõ îáðàçöàõ íàõîäÿòñÿ â àññîöèà-

öèè äðóã ñ äðóãîì, à òàêæå ñ ãåìàòèòîì, òåíîðèòîì, ëàììåðèòîì, óðóñîâèòîì, àëàðñè-
òîì, ýðèêëàêñìàíèòîì, Cu-ñîäåðæàùèì ãàíèòîì è As-ñîäåðæàùèì êàëèåâûì ïîëåâûì
øïàòîì. Áûëè âñòðå÷åíû ñëó÷àè çàìåùåíèÿ ìèíåðàëàìè ðÿäà áðàäà÷åêèò-éîõèëëåðèò
ëàììåðèòà è íàîáîðîò, à òàêæå íàðàñòàíèÿ èõ íà óðóñîâèò. Èíîãäà ðàçíûå ïî ñîñòàâó
ìèíåðàëû ðÿäà áðàäà÷åêèò-éîõèëëåðèò íàðàñòàþò äðóã íà äðóãà, â ò.÷. ñ çàìåùåíèåì.

Ëèòåðàòóðà

1. Êðèâîâè÷åâ, Ñ.Â., Ôèëàòîâ, Ñ.Ê., Áåðíñ, Ï.Ê. (2001): ßí-òåëëåðîâñêîå èñêàæå-
íèå ïîëèýäðîâ ìåäè â ñòðóêòóðíîì òèïå àëëþîäèòà: êðèñòàëëè÷åñêàÿ ñòðóêòóðà
áðàäà÷åêèòà, NaCu4(AsO4)3, Çàïèñêè ÂÌÎ. 130(5), 1-8.

1



Êîíôåðåíöèÿ ¾Ëîìîíîñîâ 2014¿

2. Filatov, S.K., Vergasova, L.P., Gorskaya, M.G., Krivovichev, S.V., Burns, P.C.
Ananiev, V.V. (2001): Bradaczekite, NaCu4(AsO4)3, a new mineral species from the
Tolbachik volcano, Kamchatka Peninsula, Russia, Can. Mineral. 39, 1115-1119.

3. Keller, P., Hess, H Dunn, P.J. (1982): Johillerit, Na(Mg,Zn)3Cu(AsO4)3 ein neues
Mineral aus Tsumeb, Namibia. Tschermaks Mineral. Petrogr. Mitt. 29, 169-175.

4. Tait K.T., Hawthorne, F.C. (2004): Johillerite from Tolbachik, Kamchatka Peninsula,
Russia, crystal-structure re�nement and chemical composition. Can. Mineral. 42, 717-
722.

2


