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A tentative discussion on mineralogical characteristics and genesis of
Xianrenwan halloysite type kaolin in Chenxi, Hunan

ZHANG Shu-gen, LIU Xiao-hu and DING Jun
(College of Geology and Environment Engineering, Central South University, Changsha 410083, China)

Abstract: By means of XRD, IR, DTA, SEM and chemical composition analysis, the authors studied miner-
alogical characteristics of kaolin from the newly discovered Xianrenwan kaolin orefield in Chenxi, Hunan
Province and discussed ore genesis on the basis of geological and mineralogical properties of the ore deposit. It is
shown that kaolin in this orefield is a halloysite type one dominated by 10 A halloysite and partially by 7 A hal-
loysite. With very small amounts of clastic quartz and colloid quartz adsorbed on the outer surface, halloysite
crystals are tubules about 1.0~1.5 pm in length and 0.05~0.1 pm in outer diameter. The authors hold that
kaolin in this orefield is ancient karst cave colloidal precipitate in origin
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Fig. 1 Sketch geological map of Xianrenwan kaolin
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Table 1 Chemical compositions of massive Kaolin ores
SiO, TiO, ALO; loss Fe,O; K,O Na,O CaO MgO MnO P,0s FeO Ciowl
KO0010 43.27 0.00 38.49 18.25 0.07 0.18 0.14 0.032 0.15 0.023 0.025 0.012 0.60
K2015 44.02 0.05 38.57 16.11 0.08 0.20 0.18 0.030 0.08 0.250 0.000 0.015 0.54
K2012 42.18 0.00 38.59 18.05 0.12 0.16 0.16 0.046 0.29 0.240  0.025 0.073 0.55
K0014 44.06 0.00 37.50 17.09 0.28 0.08 0.06 0.030 0.08 0.400 0.000 0.037 0.68
K4078 44 .44 0.00 37.69 16.93 0.14 0.04 0.04 0.046 0.12 0.025 0.000 0.022 0.72
K4144 44.25 0.00 36.64 18.80 0.17 0.05 0.05 0.045 0.28 0.147  0.000 0.020 0.83
K0003 45.04 0.05 38.75 15.3 0.48 0.22 0.18 0.030 0.35 0.025 0.025 0.044 0.71
43.89 0.01 38.03 17.22 0.19 0.14 0.12 0.370 0.19 0.158 0.011 0.032 0.66
200 g CaO  MgO EDTA SiO,

Alz()3 I’“Cz(); Kz() Naz() Loss MnO 1’2()5 'l‘i()z Fe

C

2
Fig. 2 Optical microscope and stereoscanning photographs
a— b— c—
d— SEM e— SEM — SEM

a—granular and ellipsoidal colloid kaolin single polarized b—polygonal cracks in colloid kaolin single polarized c—oriented arrangement

of halloysite crystal aggregate cross polarized d—colloid quartz on the outer surface of halloysite SEM

e—longitudinal section of halloysite SEM f—cross section of halloysite SEM
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Table 2 Microprobe analyses of halloysite composition
Na,O ALO; SiO, TiO, K,O CaO Fe; O3
Kao-01 0.02 37.98 61.23 0.08 0.08 0.45 0.15
Kao-03 0.02 38.75 60.28 0.12 0.20 0.45 0.16
Kao-04 0.01 40.19 59.36 0.05 0.06 0.26 0.07
Kao-05 0.04 38.89 60. 14 0.05 0.02 0.67 0.19
0.023 38.953 60.253 0.075 0.090 0.458 0.143
20 kV S2450
3 Al
Table 3 Calculated chemical formulae of halloysite Al atom as the standard
Kao-01 Nag. 0019K0.0044Ca0.0216 ~ Ali.9922Feg.0053Ti0.0027  Siz.o000 Os OH 4 2H,O 16.37%
Kao-03 Nay.0013K0.0104Cag. 0208~ Ali.9900Fep.0052Tip.0030  Siz.0000 Os OH 4 2H,O 14.44%
Kao-04 Nag. 0013Ko.0020Ca0.0117  Ali.9a62Fe0.0022Tio. 0016 Siz.0000 Os OH 4 2H,0 11.93%
Kao-05 Nag. 0035K0.0013Ca0. 0314~ Ali.99s4Fe0.0030Ti0.0017  Siz.0000 Os OH 4 2H,O 14.19%
X
D max 2200-yYA10 Cu Ka
4° min 3 K4079 K0010 K2012
H0027 7A
K0011 K4078  K0010-1 10A 2.3 -
7A - 4
X 90C VA
1978 520C
“ oy
10A 7A - 1000C 1 190C
oy
1987
K0011 18.567% —22.748% 520C
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Fig. 3 XRD patterns of representative ore samples .
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Fig. 4 DTA-TG curves of representative samples
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Fig.5

FTIR spectra of representative kaolin samples
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