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Environmental information of clay minerals in salt lake surface sediments
of Hol Xil area
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Abstract: Clay minerals of surface sediments in the salt lakes of Hol Xil area were studied in this paper with the
purpose of obtaining some recent environmental information of the lakes. The results show that clay minerals are
illite and chlorite in surface sedimentary samples, whereas non-clay minerals mainly include quartz, calcite and
feldspar together with small amounts of dolomite, aragonite, amphibole and gypsum. Clay minerals with particle
sizes smaller than 2 pm in samples are illite (65% ~82% ) and chlorite (13% ~35% ), and small amounts of or-
dered Illite/Smectite (I/S) mixed layer (4% ~15% ) also exists in local areas. According to the distribution of
samples and the combination characteristics of clay minerals, the samples can be divided into 3 districts: mineral
combinations of samples in No. 1 district and No. 3 district are illite, chlorite and ordered 1/S mixed layer; how-
ever, samples in No.2 district are composed of the combination of illite and chlorite, with no I/S mixed layer.

Illite crystallinity in samples was obtained by measuring full width half maximum (FWHM) of 10 A diffraction
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peak according to Kiibler Index. At the same time standard curve of illite crystallinity was obtained by interna-
tional standard illite samples under the condition of D Max-RC equipment and the linear equation is y =
1.920 4 & —0.154 7 with related coefficient R*=0.982 8. On the basis of the linear equation for illite standard
curve the corrected illite crystallinity Kiibler Index IC in samples was obtained and the chemical index of il-
lite in samples was also calculated. The crystallinity values for samples in No. 1 and No. 3 district are in the
range of 0.41~0.59 with the average value of 0.51. However illite in samples of No. 2 district has better crys-
tallinity because its crystallinity values are in the range of 0.25~0.40 with the average value of 0.34 obviously
smaller than the values of No.1 and No. 3 district. In addition chemical indexes are all smaller than 0.5 show-
ing that illite belongs to Fe-Mg illite resulting from physical weathering. In conclusion illite and chlorite as
major clay minerals in samples suggest that the environmental conditions of the studied lake area are arid and
cold whereas small amounts of ordered I S mixed layers in local districts i.e. No.1 and No.3 districts indi-
cate that these districts have undergone the environment of alternate transient arid and humid in recent years.
Furthermore under acidic medium conditions small amounts of illite experienced weak hydrolysis which led to
the loss of potassium ions from illite crystal lattice and then transformed to ordered I S mixed layer accompa-
nied by the decrease of the crystallinity of illite.
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Location of the study area and sampling sites
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Table 1 Qualitative and semi-quantitative estimations of minerals for bulk rock samples by XRD

KX1 10 IN) 45 15 5 8 - - - -
KX2 15 30 20 13 2 15 3 - 2 -
KX3 10 15 45 6 2 15 2 - - 5
KX4 10 15 50 10 5 8 - - - -
KX5 5 10 40 20 10 10 3 - - -
KX6 15 25 20 8 2 10 3 15 - 2
KX7 10 15 35 12 3 0 3 - - -
KX8 10 15 30 20 5 15 3 - 2 -
KX9 10 5 3 20 5 12 3 - - -
KX10 10 10 40 15 10 10 3 - - -
KX11 10 15 25 15 5 15 3 10 2 -
KX12 15 15 30 15 5 15 5 - 3 -
KX13 10 13 35 20 5 10 2 - 3 2
KX14 10 20 20 30 5 10 - - - -
KX15 15 20 30 10 5 15 3 - 2 -
KX16 10 15 40 5 5 10 3 10 2 -
KX17 15 20 40 10 - 15 - - - 5
KX18 15 25 30 10 - 20 - - - 5
KX19 20 25 33 15 - 12 - - - -
KX21 15 20 30 13 2 10 5 - 3 -
KX22 20 25 20 15 5 10 3 - 2 -
KX23 15 20 30 7 3 15 3 2 - 5
KX24 10 15 30 18 7 15 5 - - -
KX25 10 10 35 17 3 20 3 - 2 -
KX26 10 15 30 17 3 20 3 - 2 -
KX27 10 20 35 13 2 15 3 - 2 -




740 31
5% ~20% 15% ~45% 4% ~15% S
20% ~50% 8% ~20% 35%
5% ~30% 0~10%
0~5% 23 3 2 1
15% 0~3% 0~5% 12 2 4 3 7
3.2 <2 pm IS 1 3
3.2.1 4% ~15% S 35% 2
<2 pm XRD
2 2a + +
N EG T XRD [ S 1 3
2 2b + 2
65% ~82%
13% ~35% 3.2.2 IC CI
IS XRD
KX15 KX17 KX18 KX19 4
Gingle et al. 1998
2 <2pum
Table 2 Qualitative and semi-quantitative estimations
for <2 pm clay minerals by XRD and calculation results
of illite crystallinity and chemical index
wp %
——— s% IC  CI
I Chl S Weaver
KX GO AS 3 0.5 0.21 Kiibler Weber Millers Flehmig
KX2 68 22 10 35 0.48 0.33
K3 8 27 5 35 041 0.26 Weber-Dunoyer de Segonzac-Economou
KX4 70 20 10 35 0.44 0.32
KX5 73 21 5 35 0.53 0.22
1 KX7 71 21 6 35 0.53 0.26
KX8 68 24 15 35 051  0.23 Wang and Zhou 2000 1998
KX9 70 24 7 35 0.58 0.24
KX10 69 21 10 35 0.49 0.30
KX11 606 22 12 35 0.47 0.29
KX12 69 21 10 35 0.55 0.24
KX13 68 24 13 35 0.56  0.28 Kiibler Weber-Dunoyer de Segonzac
KXI5 73 27 - 040 0.30 Economou Kiibler
KX17 73 27 - - 0.39 0.28 °
2
KX18 82 18 - - 0.38 0.27 10 A
KX19 70 30 - - 029 0.35 Kiibler
KX21 65 23 12 35  0.46 0.3 10 A
KX22 70 26 4 35 0.42 0.31 Scherrer
KX23 65 26 9 35  0.43  0.24 cherre
3 KX24 70 20 10 35 0.53  0.24 Kiibler
KX25 67 21 12 35  0.54 0.27 Kiibler
KX26 67 21 12 35 0.58 0.26
KX27 77 13 10 35 0.59 0.32
I— Chl— I S— S %—
1c— Cl— 001
KX6 KX14  KXI16 o 0
10 A EG 10A
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