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ABSTRACT : A new mineral, Zn analogue of rancicite (Chimooite), has been discovered at the
Dongnam mine, Korea. It occurs as compact subparallel fine-grained flaky or acicular aggregates in the
massive manganese oxide ores which were formed by supergene oxidation of rhodochrosite-sulfide ores
in the hydrothermal veins trending NS-N25E and cutting the Pungchon limestone of the Cambrian age.
The flakes of chimooite are 0.2 mm for the largest one, but usually less than 0.05 mm. The acicular
crystals are elongated parallel to and flattened on (001). This mineral shows gradation to rancieite
constituting its marginal part, thus both minerals are found in one and the same flake. Color is bluish
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black, with dull luster and brown streak in globular or massive aggregates. Cleavage is perfect in one
direction. The hardness ranges from 2.5 to 4. Under reflected light it is anisotropic and bireflectant. It
shows reddish brown internal reflection. Chemical analyses of different parts of both minerals suggest
that rancieite and chimooite constitute a continuous solid solution series by cationic substitution. The
empirical chemical formula for chimooite has been caiculated following the general formula, R

Mn*'. 045 -

well-known strochiometric formula RMns*"Oq -
Cag.0sMgo.01 KO.OI)(Mn4+3498Fe3+0.02)440009 .

3.85H;0, thus the ideal formula is (Zn,Ca)Mn**4Os -

nHO for the 7 A phyllomanganate minerals, where x varies from 0.81 to 1.28 in so far
studied samples, thus averaging to 1.0. Therefore, the formula of Zn-rancieite is
4H,0. The mineral has the formula (Zng7sNagis

close to the

3.85H,0.

The mineral has a hexagonal unit cell with 0=2.840 A, ¢=7.486 A and a:c=1:2,636. The DTA

curve shows endothermic peaks at 65,

180, 690 and 10207C. The IR absorption spectrum shows

absorption bands at 445, 500, 1630 and 3400 cm”'. The mineral name Chimooite has been named in
honour of late Prof. Chi Moo Son of Seoul National University.

Key words : new mineral, Chimooite, rancieite, complete solid solution, phyllomanganate
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Fig. 1. Photomicrograph of Chimooite aggregates from the D
Korea.

¥

ongnam mine

Table 1. Comparison of Chimooite and rancieite

Chimooite® Rancieite**

Formula (ZnNa)MnsQs - 3.9H,O (Ca,Mn)MnsQy + 4.4H,0
Symmetry hexagonal haxagonal
a(A) 2.840 2.841
ce(A) 7.486 7.540
Habit platy, acicular, massive massive, very fine-graind, scaly
Color bluish black silver grey, brown, brownish black
Streak brown purplish dark brown
Luster dull dull
Mohs hardness 2.5-3
Dineasurcd 3.0-3.2
Deale 3.078

Microscopic appearance on polished section
Color white to grey light grey
Reflection pleochroism none
Anisotropism distinct distinct(yellowish white grey)
Extinction wavy
Internal reflection reddish brown none
Reflectance low

* From the Dongnam mine, Korea (this work)
** Data from Richmond er al. (1969)
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Table 2. Electron-microprobe analyses of Chimooite
(1-3) and rancieite (4-6) from the Dongnam
mine, Korea

wt.% 1 2 3 4 S 6
MnO, 70.08 71.13 71.01 66.78 67.66 70.86
MnO 0.00 000 051 007 145 195
Ca0 08 151 385 459 6.71 8.56
MgO 078 200 1.00 081 061 040
7n0O 1287 1075 744 629 275 1.00
KO 013 012 028 023 011 012
Na;,O 093 079 062 058 028 0.01
H,O 1435 13.70 1527 20.64 20.37 17.08
Total 100.00 100.00 100.00 100.00 100.00 100.00

Cation numbers on basis of 9 oxygens
Mn** 3983 3961 4.000 4.000 4.000 4.000
Mn®* 0.000 0.000 0.035 0.005 0.105 0.135
Ca 0.076 0.131 0336 0.426 0.615 0.749
Mg 0.096 0241 0.122 0.105 0.077 0.049
Zn 0.782 0.639 0448 0403 0.174 0.060
K 0.013 0.012 0.019 0.025 0.012 0.012
Na 0.149 0.124 0.098 0.098 0.046 0.002
H0 3.934 3.681 4.182 5969 5.833 4.657
CaR % 68 114 31.8 402 598 743
Mg/R % 86 210 115 9.9 7.5 4.8
Zn/R % 701 558 423 379 169 6.0
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Fig. 2. Secondary electron image (SEl) and wave dispersive X-ray images of Chimooite aggregates form

the Dongnam mine, Korea.
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Fig. 3. Chemical distribution of rancieite and Chimooite on the Ca-Zn-Mg
triangular diagram. Plots suggest a continuous solid solution series between
rancieite (Ca end-member) and chimooite (Zn end-member).
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Fig. 4. DTA curve of Chimooite from the Dongnam miner, Korea.
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Fig. §. Infrared absorption spectrum of Chimooite from the Dongnam mine,
Korea.
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