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ZINCOBOTRYOGEN AND ZINCOCOPIAPITE—TWO NEW
VARIETIES OF SULPHATE MINERALS

Tu Kwanc-curn L1 Hst-uin' Hsien Hsen-pern  YIN SHU-SEN

(Summary)

Two new varieties of sulphate minerals, zincobotryogen and zincocopiapite, belonging
to the botryogen group and the copiapite group respectively, were found in the oxidation
zone of a lead-zinc deposit, situated on the nouthern border of the extremely arid Tsadam
Basin.

Zincobotryogen is only locally well developed. It is in close association with
pickeringite. It usually forms radiated crystalline aggregates, while single crystal is prismatic
in shape. Zincobotryogen is bright orange red, translucent with glassy to greasy luster. It
has a hardness of about 2.5, specific gravity 2.201. Optically zincobotryogen is biaxial posi-
tive, with negative elongation and strong pleochroism. Refractive indices are Ng = 1.587,
Nm = 1.551, Np = 1.542, Ng — Np = 0.045, r > v, 2V = 54° (calculated).

Crystal forms of zincobotryogen are 5{010}, o{101}, {120}, m{110} and less frequently,
n{111} and 4{101}, Single crystal studies by the Weissenberg method show monoclinic
symmetry, with space group No. 14. Cj, — P2;/n, cell constants a5 = 10.488.&, by =
17.819 & 0.057 A, c; = 7.185 & 0.006 A, B == 100°50’, and Z = 4. Strongest lines of
the X-ray powder pattern are 9.01(10), 5.24(8), 4.11(5), 3.24(6).

Differential thermal analysis of zincobotryogen shows strong endothermal peak at 247°C
due to loss of water of crystallization, weak endothermal peak at 525°C due to loss of
structural water, and two relatively strong endothermal peaks at 750°C and 855°C due to
loss of SO;.

Chemical analysis of zincobotryogen gives Fe,O; 18.34, ALO; 0.01, MgO 2.50, MnO
1.75, FeO 0.85, CaO trace, ZnO 11.77, K,O 0.00, Na,O 0.05, H,0% 29.13, H,0~ 0.22,
SO; 36.03, total 100.65. The calculated formula is (Znoes Mgozzs, Mngu, Feougs)io
Fe.00(S04)1.96(OH )10 * 6.61H,0 The theoretical formula of zincobotryogen would be
ZnFe”'(SO,),(OH) - 7H,0, with Mg, Fe”” & Mn replacing part of Zn.

Zincocopiapite is widely distributed, forming an essential sulphate mineral of the
deposit referred to. It is in close association with copiapite, halotrichite, coquimbite, roe-
merite, sideronatrite and melanterite,
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Zincocopiapite forms compact, massive aggregates. It is yellowish green, weakly trans-
parent to translucent, with glassy luster. It has a hardness of about 2, spécific gravity
2.181. o .

Microscopically, zincocopiapite displays well-formed outlines. It is biaxial positive, with
strong pleochroism. The indices of refraction are Ng = 1.586, Nm = ,1.554, Np = 1.534,
Ng — Np = 0.052, r > v, 2V = 78°(calculated).

Crystal forms of zincocopiapite are 5#{010}, 2{100}, ¢{011}, and rarely M2{120} and
<{001}. Single crystal studies by the Weissenberg method show triclinic symmetry, with
space group No. 2. C} — P1, Z = 1, cell constants @y = 7.35 & 0.044, by = 18.16 +
0.034, ¢g=7.28 + 0.034, « = 93°50", B = 101°30’, y = 99°22". Strongest lines of
the X~ray powder’pattern are 9.25(10), 6.12(8), 5.66(5), 3.56(6).

Differential thermal analysis of zincocopiapite shows endothermal peaks at 205°C, 350°C,
540°C, 815°C and 875°C, the former two peaks being due to loss of water, the latter
three — loss of SOs.

Chemical analysis of zincocopiapite gives Fe,O; 25.35, A1203 0.00, ZnO 5.22, FeO
0.42, CaO 0.20, MgO 0.00, MnO 0.39, K,O 0.15, Na,O 0.05, H,O* 22.03, H,O™ 5.58,
SO; 41.23, total 100.62. The calculated formula is (Zngs, Fe''o.0s, Capoz, Mng.s)o.se
Fe'’3.0(S04)3.25(OH) :9.18H,0. The theoretical formula of zincocopiapite would be ZnFe"’s
(S0,4)s(OH),;-20H;0.. The replacement of Zn by Fe”, Mn and Ca in our case is very
negligible. ’
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