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Mineralogy of the limonite ore from the Xinqgiao sulfide iron deposit in the
Tongling ore concentration area of Anhui Province and its implications

LIU Shi-bei, XU Liang, CHEN Ping, XIE Qiao-qin, CHEN Tian-hu and LIU Hai-bo
(School of Resources and Environmental Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: Limonite is an important ore of the gossan-type gold deposit and the iron deposit; nevertheless, the
microstructure of limonite has not been investigated in detail. For the purpose of probing into morphological
characteristics and microstructures of limonite ore, the authors investigated 70 samples from the Xingiao sulfide
iron deposit using X-Ray Powder Diffraction (XRD) and Scanning Electron Microscope (SEM). The limonite
ore can be divided into two groups based upon the components and microstructures. Limonite ( I ) with honey-
comb structure was mainly sourced from the weathering of pyrite ore. The major minerals identified are repre-
sented by goethite with a minor amount of hematite and quartz. The particle sizes of goethite is in the range of
500 nm~2 pm with a higher ratio of length/diameter. Limonite (I ) with kidney structure was derived from
the weathering of siderite ore. Goethite is also the major mineral, and the secondary minerals include mangan-
ite, hematite and illite. The length of goethite is less than 500 nm, with a lower ratio of length/width. The in-
formation on the mineralogy and microstructure of limonite not only can be used to infer the type of the primary
minera but also is of important indicating signicance in search for gold deposits in gossans.
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Fig. 1

Geological sketch map of the Xingiao deposit(modified after Xie Qiaoqin et al., 2014)
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1—Quatemary; 2—Lower Triassic; 3—Dalong Formation; 4—Longtan Formation; 5—Gufeng Formation; 6—Chihsia Formation: 7—Upper

Carboniferous; 8—Wutong Formation; 9—Middle and upper Silurian; 10—diorite; 11—skarn; 12—deposit; 13—Dacheng anticline; 14—Sheng-

chong syncline; 15—fault; 16—sampling locations
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Fig. 2 Samples of the limonite ore in the Xingiao deposit
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a—the major authigenic mineral of pyrite ore; b—loose massive striicture; ¢—honeycomb structure; d—dense massive structure;

e—crusty structure; f—kidney structure
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a—limonite ( | J: goethite clusters in combination form ; b—limonite ( [ ): radial cluster goethite between pyrites; ¢—limonite C [ ): globular

goethite weathering from siderite; d—earthy limonite, Hematite in submicron-nanometer particle size distribution on mineral surface; e—limonite

(1 ): dendritic sulfate oxidation from pyrogelite; f—limonite C [ ): pyrolusite occurring as plate object and short columnar form, below left image

is the EDS analyses from area in square; g—flaky Illite in limonite C [[ ), below left image is the EDS analyses from area in square; h—microbial or-

ganic matter involved in siderite weathering process
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Fig. 5 The formation process diagram of limonite ore from the Xingiao deposit
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the formation of limonite, corresponding to the text
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