$37% F3M s oA 8 W % & Vol. 37, No. 3: 445 ~453
2018 5 H ACTA PETROLOGICA ET MINERALOGICA May, 2018

EXRARMMXEERT AL FIFE

IO ERA,ZH AL HE, B, L M, Kk 4’
C 1o B SIS R 16 S R e S S0 =, h B SR B A 7= TS0, JBRT 1000375 2. Hf S MK
2(JEHD HhERRL 22 S BE2ERG, dbRT 1000835 3. E M SLIG M0, dE5T 100037 4. FRTTHL A 7= A
FER R 205 BA, TEPC 4021605 5. FEHRH F=HUBWFARE, FEK  400042)

O RSN RS SO R I T KR AEFERG A B R, 12 R U R e O AR AR T
KR GIBUK IR Rk G, T2 A FRE X, HE B EM N S MBI B35 5 TP 2 b
RERE A TP T MATIS, Ml X G858 66l UM &5 13 7 B AU b, RILGE S T A RSP 3 & 54 8. 77% , 4
[ JEATIE 663 x 10 %, AT 0. 14% 1Y) i, 0 7 &, 5 i 1 [ 4 58 R 3280 [ L 4 A7 0. 06% 5 B Lt 3 i ml L
B 500 x 10, B0 B 1R B BL [ A AT o X STERATI i BoR gt O R B A KA R Ly, Hop
R R B R  SHRZ R BRI . PSR A i G R R ORI R Li R R . S5 AR
FR B 22 R 0 MW SR T TR I L 5 T TR A RS AT R B o LI A e YR R A 2R A R, B g

IRGASPNIEZE 2 o
KR M G0 IR HuEk{b 2240
HhESES: P588.22; P59 XEAFRIRAD: A NEHS: 1000 —6524(2018)03 — 0445 — 09

Geochemical characteristics of lithium-rich mung bean rocks in
Tongliang County, Chongqing

SUN Yan', WANG Deng-hong', GAO Yun®, HAN Jing-yi', MA Sheng-chao', FAN Xing-tao’,
GU Wen-shuai* and ZHANG Li-hong’
(1. MLR Key Laboratory of Metallogeny and Mineral Assessment, Institute of Mineral Resources, Chinese Academy of Geolegical Sci-
ences, Beijing 100037, China; 2. College of Earth Science and Resources, China University of Geosciences ( Beijing), Beijing
100083, China; 3. National Geological Experimental Testing Center, Beijing 100037, China; 4. Chongqing No. 205 Geology and
Mineral Exploration and Development Bureau, Chongqing 402160, China; 5. Chongging Institute of Geology and Mineral Resources,
Chongging 400042, China)

Abstract: Abundant lithium-rich clay rocks are explored in the USA, Chili and some other countries. This kind of
clay rocks is mainly altered from volcanic ash. The mung bean rocks are hydrolyzed from the sedimentary volcanic
ash and are widely distributed in southwest China. To find out whether the mung bean rocks are rich in lithium, the
authors studied the mung bean rocks in Tongliang, Chongqing. The test of X-ray fluorescence spectrometer and
ICP-MASS shows that the lithium is relatively rich. The content of lithium is 663 x 10 °(Li,0 0. 14%) much high-
er than the cutoff grade of solid and open mining salt mine (0.06% ). The total amount of rare earth can reach 500
x10°°, close to the cutoff grade of ion-absorbing type rare earth ore. The result of X-ray diffraction analysis shows

that the major ingredients include quartz, feldspar and clay minerals comprising illite and montmorillonite mixed
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layer and a little illite. The Li concentration of two samples whose clay minerals are pure illite and montmorillonite

mixed layer is higher than that of the other samples. Combined with the characteristics of clay rocks and lithium,

the authors infer that the lithium exist in ion state and is absorbed by the clay rocks. If the lithium can be compre-

hensively used, the value of the mung bean rocks will be enhanced greatly.
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Fig. 1 Simplified regional geological map of the study area ( modified after Sichuan Bureau of Geology, 1980a, 1980h)%®
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Fig. 2 Macroscopic and microscopic characteristics of the mung bean rock samples
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a ~ c—photos of rock samples; d—silicon randomly distributed along the microfissure; e—superimposed sericite clusters; f—late silicon distributed

along the microfissure
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Fig. 3 The X-ray diffraction spectrogram of sample TL-2
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The X-ray diffraction spectrogram of single clay minerals
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Table 1 Analyses of major elements of the mung bean rocks in China

Fe HURE S5 Si0, ALO;  K,0 Na,0 CaO0  MgO FeO Fe,0, MnO  P,05  TiO, Co, e
1 AR TL-1 58.52  16.00 9.02 <0.01 0.42 8.11 0.44 0.66 <0.01 0.12 0.24 0.17
2 TS TL2  62.02 15.00 8.44 <0.01 1.36 3.35 0.97 2.96 0.03 0.33 0.84 0.82 A
3 FHIHE TL3  58.24  16.74 8.84 <0.01 0.69 7.29 0.46 0.80 <0.01 0.33 0.27 0.41
4 WERKHA 62.88 14.94 11.90 0.56 4.31 1.12 0.26
5 R 65.66 14.52 11.66 0.24 1.04 2.66 0.33 1.12 0.02 0.23 0.24
6 HERITR 72.90 11.44 10.45 0.07 0.60 0.6l 0.61 0.10
7 ENE 67.18 11.51 8.26 0.24 2.46 3.01 0.47 0.42 0.02 0.24 0.21
8 ERIFE 69.30 12.22 10.50 0.06 0.47 2.21 0.20  0.49 0.18
9 HERILAL 13.44 10.12 0.16 0.85  3.67 0.08 0.62
10 ERA) 59.14 15.23 10.68 0.00 1.14 6.53 0.47 1.16 0.03 0.05 0.30 0.25
11 MR 78.52  8.59 6.60 0.16 2.17 0.00 0.41 0.47 0.17 0.04 0.19 1.48
12 TR 10.65 9.88 0.16 0.87 0.71  0.26 0.41
13 HEREH 59.40 15.10 10.00 0.19 0.98 6.15 0.60 1.01 0.06 0.10  0.26
14 PR 62.72 12.95 9.30 0.28 1.72 2.00 0.24 0.93 0.12 0.10 0.35
15 9 53.46 13.29 10.88 0.58 1.19 13.13 0.09 1.28 0.20 0.03 0.34  0.05
16 s 52.36  8.47 6.60 0.15 10.35 3.54 0.17 0.54 0.03 0.04 0.25 0.26
17 i 62.60 12.95 10.16 0.24 0.87 830 0.13 0.48 0.02 0.02 0.30 0.05
18 P12 63.1 12.72 3.88 0.24 2.60 3.03 1.89 2.70 0.19 0.08 0.83 1.46
19 PO e 60.44 13.67 6.29 0.12  0.29 7.76 1.68 0.11
20 PO N5 95 55.54  9.21 6.24 0.78 11.97 1.87 0.49 0.90 0.06 0.17 0.26 A
21 Py )i S 68.92 9.66 6.44 0.10 1.80 3.92 0.32 0.86 0.05 0.06 0.17 RIS
22 Y11 AB 7K 67.88 13.47 12.23 0.50 2.04 0.63 0.18 (1989)
23 PO 9% 45.82 13.47 5.48 1.38 12.30 3.11 0.49 2.26 0.23 0.07 0.30
24 VNS L 57.86  14.27 7.27  0.04 1.00
25 PO B 60.32 14.05 6.40 0.24 1.42 6.38 0.94 1.46 0.02 0.18 0.25
26 VU e 61.60 15.44 6.48 0.06 1.03 6.15 0.42 0.70 0.00 0.12 0.38 0.11
27 [ p L4 52.90  11.67 4.94 1.72 24.01 0.98 0.26 0.71 0.04 0.18 0.23
28 Bty & 25.22 4.82 3.04 3.12 3526 0.48 0.17 0.64 0.02 0.06 0.18
29 WAL S 73.34 8.53 560 0.08 3.53 1.05 3.14 1.30 0.47 0.06 0.30 2.00
30 BRI 70.42  12.57 10.17 0.18 2.12 1.29 0.17 0.53 0.12 0.08 0.19 0.63
31 WAL 64.30 9.23 7.12  0.00 7.51 2.41 0.45 0.50 0.07 0.11 0.18 5.93
32 116 it 76.50 7.43  6.35 0.12  3.79 2.03 0.35 0.21 0.05 0.09 0.15 2.54
33 WAL AR 36.64 5.92 3.77 0.4 2625 4.14 0.26 0.80 0.07 0.06 0.12 19.87
34 GiOAPLSYE 67.02 12.97 5.00 0.16 1.11 4.30 0.26 0.91 0.03 0.08 0.25 0.26
35 MR 55.46 15.66 6.60 0.52 1.37 7.85 0.38 1.78 0.02 0.22  0.28
36 SR 65.50 12.22 2.46 0.20 1.50 5.70 0.49 2.06 0.07 0.26
37 SN B E 70.34 15.02 1.59 0.15 0.86 1.06 0.63 1.26 0.04 0.06 0.24
38 Ol PN <3 67.88 13.11 2.26 3.08 0.83 2.11 1.11  2.17  0.06 0.23
39 BN bk 6.90 0.69
40 BN 62.06 14.59 5.8  0.13 1.54  1.54 0.63
41 FOMNE TR 5519 17.92 1.21  6.80
42 BNELTE 60.15  9.90 6.15  6.21 3.70 PR =
43 M S 56.08  17.29 1.67 6.82 0.04 1.10 0.0l 0.31 (1981)
44 SNEYm 7.44  0.10
45 PSP el 73.37  14.23  3.74  0.16  0.28 0.77 0.73 1.91  0.01 0.30
46 JUUEEE RN 80.80  9.64  5.12  0.16  0.32  0.25 0.67 1.02  0.02 0.21
47 PN 74.88 12.05 3.30 3.8 1.06 0.74 2.55 0.03 0.03 0.34 T VR EE
48 NN 73.42 10.27 1.39 2.68 1.28 1.00 4.74 0.99 0.04 1.20 (1989)
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Table 2 Analyses of trace elements and REE of the mung bean rocks in Tongliang, Chongqing
Mn Co Ni Cu Zn Ba Pb Ti \4 As Mo Bi \Y Li Be

TL-1 4.39 0.12 1.02 4.23 49.1 120.0  5.28 1303 3.23 4.41 0.11 1.04 4.59 663 4.50
TL-2 143.00 8.86 40.00 35.90 123.0 287.0 34.50 5113 6.30 22.00 0.56 0.71  95.30 257 3.28
TL-3  14.10 1.94 1.85 5.09 60.7 55.1  14.20 1442 4.59 9.15 1.26 1.39 4.94 594 4.32

Nb Ta Rb Sr Zr Hf Cs Th U Cd In Ga Tl La Ce

TL-1 12.5 1.55 291 26.5 140 5.39 11.8 29.5 8.02 <0.05 0.11 22.1 0.21 15.9 37.3
TL-2 17.8 1.50 157 50.4 205 6.03 12.5 21.5 9.81 0.13 0.09 16.9 0.81 79.3 172.0
TL-3 13.3 1.59 301 21.4 142 5.60 16.8 31.1 13.30  0.38 0.11 22.7 0.49 26.9 63.6

Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu Sc Y > REE

TL-1 4.64 18.5 4.38 0.24 4.61 0.89 6.34 1.29 3.92 0.62 3.99 0.55 4.03 31.2  134.37
TL-2 20.80 79.3 16.60 1.30 15.40 2.50 15.50 2.95 8.34 1.23 7.89 1.08 10.70 76.8 500.99
TL-3 8.13 33.7 8.98 0.48 10.20 1.86 12.20 2.39 6.82 1.03 6.38 0.90 4.40 61.6 245.17

6F 1000.0
-+ TL-1  &TL-2 —+TL3 a
e PREUT K IEEE & GRITEE, 2007)

100.0

10,0

FE i/ BRRLRO A

2F
/ 1.0
1 < X |—=TL-1 -=TL-2 —%TL-3
| == AT AT A (R IESE, 2007)
[ 0.1 :
La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Ybh Lu Y RbBaThU k TaNbLaCeSrNdP Zr Hf SmTi Y YbLi

5 HgRa s M e EC 23 it 2 AR Ca) RO T R i M (b)
Fig. 5 Chondrite-normalized REE paiternsCa) and primitive mantle-normalized trace elements patterns(b) of the
mung bean rocks in Tongliang, Chongqing
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Fig. 6 Two-dimensional scatter diagrams of part of mung bean rocks in China
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(Kesler et al. , 2012) .
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