‘(IM K

#20% F5H & % # '? ;3 Vol.26 No.5
2024 4 10 A JOURNAL OF PALAEOGEOGRAPHY ( Chinese Edition) Oct. 2024

XEHFS: 1671-1505(2024)05-1167-18 DOI:10.7605/gdIxb.2024.00.056

BB T RE R SR E
RERREGER"

ROk AXEY HELV A%E
RER SR HHE

1 PERFERF (XX) kA2 R, #d KX 430074
2 BRFRAALRY FHRMHE TRIEARAFH PO, FTMFE 550081
3 AT RFREMAFE RS R, bR 210023
4 SN BRI E IR A 106 3T K, S5 L 563003
5 BEERABRE FREBMEERFT P, S EHT 530028

M OE OMRAZEEITARFIARTARCERS TSN, HAKARERXRTH LT RTEXEL,
AEEEB LY R TENE S, RATHBREEME, B LT RAPXMENTMEN L B E AR EWHNFR
EAGBRN, HEANEL, KESEKTRYTAH, BHE-SHAR. XX -HA, F6ARATAL
THAFRERBREMEFH OGN KR, B LS N—EZ—#H ($E#) W REFFTRT_E44 +
FHRRTMAAR, REFBLTRACEREN LN "BRECHEEN, ANREXEFBLT REA LT 5
AEWHMBETAEG L, EANEPARGCERTFRTHAR. EFE LT PO RAEACRE AR EAGRC
REBZERINNEA%T B FEEAR. RA-—SEESEREEH#RATTRIT, 2 WERETHEENU
B, SAHHE, H—wAELREELEY 11.2~319.5 pm, MR EAHEE K EMAET LI, LEHU L
~3ENE, ETULR USRS, HAEHA Fick # —EEREFRANBLT RAGHEKRHERTER, H2
KMBET HAEKER., REAGHAKHRATHEERENA: RAGENB A&7 BEWH KN E K 0.1~96.9
F, HBEEEENTREE Y 0.2~143.6 £, HUREKEG A (HE 0. 1~0.4mm) 8y & FE LK 0.6~
4812 % ; Fh AR ERAH (A& 2.0~50mm) K E A 1178~7364 4. F M4 L7 % 4 R Bl A
(L AE 0. 1~5.0mm) W REEN0.6~7364 F, UWLEHARERXNA, REKGRENER LT B R LEF
RERZEFERNVALNKER: EERBENMRIE T TEFHRX 4B L7 05 & RAEE oy A MR RE
B, AR L2 @ TAHENRT T, RECEPRIBFHAHRALFOATREZERAE, LTHHFE
FTEZEARNCHNBFANRKE, AL RAG. BET A XA M EREXBERN LR LB R HEEY
R SoR N R A

XEEWR  MRTER Fick F - FHAH NAHE

E—1EEBN KA, F, 2000 F %, BEAEE, TENEFRLY TRMKFH %X, E-mail: longcheng@
cug.edu.cn,

BRAEERN &XHE, F, 1988454, #H. BLESH, TENEFNMRT 7 £, E-mail: yuwenchao-
cug@163.com,

RESES: P611.271 XEARER: A

* K E SR RITE Y% bR B SN (45 . 2022YFF0800200) FEZK ARB# 4 H “HhEER (SM) Bl
X AR AT TR e RS AR (95 U1812402) A %), [ Co-funded by the National Key Research and Development Program of Chi-
na (No. 2022YFF0800200) and the National Natural Science Foundation of China ( No. U1812402) ]

e Fs H 7. 2023-09-11 P H #9: 2023-11-08



‘(IM K

1168 + W 2B F R 2024 4 10 f

Genesis of colloidal pellets of Danping bauxite deposit in
northern Guizhou Province and estimation of
their mineralization duration

CHENG Long'®> YU Wenchao"? DU Yuansheng'?> ZHOU Jintao'*
XIONG Guolin®  WENG Shenfu™* GUO Shangyu’

1 School of Earth Sciences, China University of Geosciences ( Wuhan) , Wuhan 430074, China
2 Innovation Center of Ore Resources Exploration Technology in the Region of Bedrock, Ministry of
Natural Resources of People’s Republic of China, Guiyang 550081, China
3 School of Earth Sciences and Engineering, Nanjing University, Nanjing 210023, China
4 Geological Brigade 106, Bureau of Geology and Mineral Exploration and Development of
Guizhou Province, Guizhou Zunyi 563003, China

5 Mineral Resources Reserve Evaluation Centre of Guangxi Zhuang Autonomous Region, Nanning 530028, China

Abstract In most bauxite deposits around the world, concentric colloidal pellet structures are com-
monly observed. The growth process of these structures records valuable information about the mineraliza-
tion of bauxite, offering the potential to reconstruct the bauxite-forming environment. Unlike the more ex-
tensively studied oolitic structures in carbonate deposits, the research on similar multilayered pellet struc-
tures in bauxite deposits is still limited. The basic definition, formation mechanism, and time constraints
of these structures remain unclear, and thus require further investigation. In view of this issue and the
character of pelleted structure in the deposition-cementation layers of modern tropical laterite profiles, this
research was carried out on the Lower Permian bauxite deposits in the Danping mining area of Wuchuan-
Zheng’an-Daozhen region in northern Guizhou, China. The concentric layered structure of bauxite deposits
is proposed here to be named as “colloidal pelleted structure”. On the basis of the geological characteris-
tics of ore-bearing lithostratigraphic profiles in the Danping bauxite deposit, this study focuses on investi-
gating the colloidal pellet structures. The colloidal pellets in the Danping bauxite deposit consist of alterna-
ting layers of different types of core and surrounding alternating Al-hematite and boehmite minerals. The
sphericity of the colloidal pellets was statistically analyzed using the dichotomy, which showed that they
are predominantly circular or nearly circular. The normalized pellet layers range from 11.2 to 319.5 pm in
thickness. According to the statistics of the number of pellet layers, the majority are around 1-3 layers.
Based on the above statistical data, Fick’s first law and its extended form were used to estimate the growth
time of the colloidal pellets, and construction of a diffusion growth model was attempted. The results show
that the formation time of the Al-hematite layers within the pellets ranges from 0.1 to 96.9 years, while
the formation time of the boehmite layers ranges from 0. 2 to 143. 6 years. The formation time of the micro-
scopic-scale colloidal pellets (0.1~0.4 mm) and hand-sized colloidal pallets (2.0~5.0mm) is esti-
mated to be around 0. 6 to 481. 2 years and 1178 to 7364 years, respectively. Furthermore, the estimated
formation time of colloidal pellets of various sizes (0.1 ~5.0mm) in bauxite deposits is 0.6 to 7364
years. These findings indicate that there is a complex relationship between colloidal pellet structures and
leaching processes during bauxite formation. The formation of interlayered concentric structures indicates
the periodic agglomeration of colloidal pellets within the aluminum-bearing strata in the Danping area, pro-

viding a microscopic depiction of the periodic ore-forming rhythm. The geochemical behavior of aluminum
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during the formation of colloidal pellets may be the dominant factor, and it is influenced by key control
conditions such as the concentration of organic acids in weathering profiles, Redox Conditions and the sur-
face charge properties of layered minerals affecting the adsorption and enrichment processes of hydroxyalu-
minum and exchangeable aluminum.

Key words leaching process, Fick’s first law, diffusion coefficient, weathering profile
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Fig. 1  Geological schematic map of the Wuzhengdao area, northern Guizhou Province (modified from Yu et al., 2014) (A) ,

and the geological schematic map of Danping mining area (modified from Li et al., 2020) (B)
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Fig. 2 Lithostratigraphic column of ZK15402 drilling in Danping

mining area, Zheng’an, northern Guizhou Province
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Fig. 3 Photos of typical hand specimen of bauxite ore-bearing rock system

of the Dazhuyuan Formation in Danping miming area, northern Guizhou Province
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Fig. 4 Photos of typical bauxite and oolites structure of the Dazhuyuan Formation bauxite deposit in Danping mining area,

northern Guizhou Province
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Fig. 5 Statistical diagram of roundness, particle size and number of circles of colloidal pellets of the Dazhuyuan Formation

bauxite deposit in Danping mining area, northern Guizhou Province
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Fig. 6 Surface scan of Al and Fe elements in colloidal pellets of the Dazhuyuan Formation bauxite deposit

in Danping mining area, northern Guizhou Province
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Fig. 7 Line scan of Al and Fe elements in oolites of the Dazhuyuan Formation bauxite deposit in Danping mining area,

northern Guizhou Province
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Table 2 Parameter for diffusion model of colloidal pellets
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Fig. 8 Colloidal pellets single mineral layer and colloidal pellets
formation time diagram of the Dazhuyuan Formation bauxite

deposit in Danping mining area, northern Guizhou Province
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