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2.1 TBTR Fig. 1. Histogram showing the distribution of K,0
. N contents in K-bentonite and bentonite.
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Table 1. Aversg of major elements in typical K-bentonites of different ages
AR (B A 30) S$i0, TiO, ALO;  FeO" Ca0 MgO K0 N30 P05 MnO LoI
BXRERBAESA(13) 5118 0.4 207 4.58 1.6 2.38 55 0.17 0.06 0.01 13.14
EARRRMAELAKBA) 53.8 038 2452 2.74 074 324 57 008 0.14 0.02
ARRERMEEHAW(S) 5381 0.2 18.36 208 4.37 3.17 474 01 176 0.01
b b Mg it Deicke)(7)  56.87 0.41 2053 2.19 3.02 2.5 4.5 06 0.12 0.02 8.66
Je ek mpgit Milbigl®''(8) 53.98 0.49 21.96 3.51 231 264 508 072 0.13 0.02 8.21
X S MM Kinnelulle®)(31) 54.41  0.44 2045 3.2 2.5 3.47 4.92 028 9.25
EEHHE Uadovey®'(20) 515 0.91 2541 254 043 272 7.00 073 0.15
LR EEE Indow™)(4) 53.85 0.26 2088 1.60 1.17 4.36 824 004 0.05 9.73
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Fig. 2. CI chondrite-normalized multi-element spider diagram of K-bentonites of different ages.
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%2 FRBRADNSREMMSHTRRTELR (w/10 ) RELE
Table 2. Average concentrations and ratios of characteristic trace elements in typical K-bentonites of different ages

L 3291 LY | HEL
e ¢)) ) 3) ) (s) (6) (7 (8) (9 (10) an
Li na na na 71.6 na na na na na na 156.0
Sc na na na 5.2 na 6.2 7.9 14 12.1 10.8 11.8
v na na na 242.3 na na na na na 53.5 6.5
Cr na 39.0 43.0 39%.4 55.5 7.1 7.2 12.3 11.3 19.5 4.8
Co 10.4 4.5 10.3 2.5 3.5 31 4 12.2 4.2 15.6 na
Ni 18.1 19.5 23.6 71.0 26.5 na na na na 15.3 6.3
Cu 9.5 4.5 16.6 192.5 . na na na na na 40.7 7.4
In 30.3 241.0 123.5 209.5 na 14 110 137 81 46.8 12.6
Ga 20.1 2.4 40.0 39.2 na 20 21 21 26 na 11.5
Ge na na na 2.2 na na na na na na na
Se na 3.6 na 383.3 4.7 na ns na na na na
Rb 9.5 108.2 127.2 156.8 170.0 76 85 9% 85 223.0 205.3
Sr 167.5 53.0 18.7 53.9 na na na na na 37.0 4.8
Y 46.0 50.1 85.0 105.5 31.0 na na na na 92.0 27.3
Zr 137.0 251.7 396.2 305.5 171.5 27 161 355 354 658.0 1.5
Nb 16.5 15.8 105.2 80.4 15.0 na na na na 36.6 28.5
Mo na na na 103.6 na na na na na na na
Cs na na na 2.7 na 3.6 4.6 4.7 5.9 13.3 14.9
Ba 480.5 350.0 808.2  4946.0  436.0 na na na na 725.0 180.0
Hf 5.0 11.8 18.2 13.6 5.2 8.8 71 12.7 11.6 15.8 8.5
Ta na na na 7.7 na 1.7 2 1.7 1.8 23 2.4
i) na na 'm 6.8 na na na na na na 0.9
Pb 97.0 4.7 45.1 46.4 na na na na na 11.9 7.3
Bi na ns na 1.0 na na na na na na na
Th 17.5 35.3 43.4 2.1 15.0 20 16 21 21 28.8 4.8
i) 15.8 1.5 13.4 60.2 9.2 na na na na 8.9 3.7
NvY 0.3 0.4 1.5 0.8 0.5 ns na na na 0.5 1.1
WU 1.4 5.9 3.3 0.8 1.7 na na na na 5.0 6.9
Z:/Nb 9.1 16.5 7.3 3.3 11.4 na na na na 19.0 8.1
/W 27.8 2.7 21.6 24.6 1.0 na na na na 41.5 26.8
Nb/Ta na na na 15.2 na na na na na 16.3 12.3

E(DRERZRAFHBESHRERS QOURERRATEARSREREY ) NREELARBHRERH 9,
() LEE LA REBE D () PR ER L L9 KRB 2105 (6) WML Deicke 8 FHRBLE ) (7) MWL Millbrig 89 5 7B
050, (3) MM 42 Elkport R B A1) (9) MBI Dickeyville ¥ BEBA19; (10) % B 4 Londvery WREB A (1) EHE
Lodlow # FREBL A5 na R KRBT TR
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Fig. 3. I chondrite-normalized REE distribution
patterns of typical K-bentonites of different ages.

£3 TEAHRGENBEENBLITESYIHE
Table 3. REE parameters for K-bentonites of different ages

B TREE/10-® LREE/10~° HREE/10-® LREE/HREE (La/Yb)y (La/Sm)y (Gd/Yb)y 8Eu  dCe

BRA R WA BRRY  133.76 11.%9 21.77 5.3 7.02 3.12 1.5 0.35  0.009
RERERHAPHARMY na 143.39 na na 5.29 4.08 0.87 0.30  0.009
BURT & L 4l #s na 34.18 na na 0.37 0.76 0.40 0.3 0.063
MUEHIAD 374.45 299.66 74.79 3.90 3.9 2.20 1.35 0.2 0.005

H L Landvery!™ na na na na 12.51 4.9 na na  0.003
HEE Ludow™ 109.39 93.20 16.19 5.74 4.9 3.42 .20 0.2 0.0

Hona RRKBERSHHE N RF ARBNRAFRELMA.
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ADVANCES IN RESEARCH ON K-BENTONITE

ZHOU Ming-zhong"” 2, LUO Tai-yi', Huang Zhi-long', LONG Han-sheng'" 2, YANG Yong' >

(1. The State Key Laboratory of Ore Deposit Geochemistry, Instiute of Geochemistry, Chinese
Academy of Sciences, Guiyung SS0002, China; 2. Graduate University of
Chinese Academy of Sciences, Beijing 100049, China)

Abstract; Advances in research on K-bentonite have been systematically reviewed in this paper. Mineralogical study of K-
bentonite showed that K-bentonite is of magmatic origin and that K-bentonite consists of clay minerals and non-clay ones;
the clay minerals are dominated by mixed-layer illite-smectite and illite while the non-clay assemblage is composed of
phenocrysts and secondary minerals. Previous major element data for K-bentonites and bentonites in literature were
statistically processed. The results suggested that K-bentonite is characteristically rich in K compared with bentonite, and
its K; O contents are generally higher than 3.5%. The trace element characteristics of K-bentonite are typified by
remarkable Th and U enrichment. Almost all of the K-bentonites yield a negative Eu anomaly , no Ce depletion is
recognized in the REE distribution pattems. Comparing the trace element characteristics of Early Cambrian, Ordovician and
Silurian K-bentonites, the authors concluded that K-bentonites of different ages have different trace element characteristics.
Especially, ratios of Nb/Y and Th/U and REE parameters such as (La/Yb)y, (La/Sm)y, (Gd/Yb)y, dEu and 3Ce are
discriminative. The preliminary correlation shows that K-bentonite at the bottom of the Shiyantou Formation in eastem
Yunnan cannot be correlated with that from the same formation at Zunyi, Guizhou Province.
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