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A mineralogical study of spodumene from Guanpo pegmatites in Lushi,
Henan Province

BAI Feng, FENG Heng vi, ZOU Si-jie and LIU Jiao
(National Laboratory of Mineral Materials, China University of Geosciences, Beijing 100083, China)

Abstract: There are abundant rare metals such as Li, Nb, Ta, Rb, Cs and Be in granitic pegmatites of Lushi
County, Henan Province. The paragenetic minerals include spodumene, lepidolite, elbaite, quartz, feldspar,
muscovite e¢tc. The proved reserves of spodumene are highest in these minerals. The authors made a systematic
study of mineralogical characteristics of spodumene from Guanpo pegmatites in Henan Province by such means as
hand specimen and microscopic observation, X-ray powder diffraction(XRD), Fourier transform infrared spec-
troscopy (FTIR), X-ray fluorescence analysis and ICP-MS. According to hand specimen and microscopic obser-
vation, the main mineral compositions of spodumene-bearing granitic pegmatites are spodumene, quartz,
feldspar and muscovite. The average content of spodumene is about 40 % in the pegmatite ore. Spodumene com-
monly occurs as coarse pillar and flaky crystals. There are relatively fine-grained garnet, tantalite and pyrite in
pegmatitese. X-ray powder diffraction and infrared spectroscopic analyses show that spodumene is in a good crys-
tallization condition with less impurities. Infrared spectroscopic data of samples show some deviations in compar-
ison from standard data of spodumene. These deviations mainly suggest that Li—O vibration shifts to high wave
(466 ecm ™!, 472 em 1), and Aly—O bending vibration (588 em ™!, 585 cm ™ !)and Aly—O elastic vibration
(637 em ™', 639 cm™ )shift to low wave. The reason of producing deviation lies in isomorphous substitution in
crystal lattice of spodumene with substituting Na*, K, Ca®" for Li* or substituting Mg®>", Fe**, Mn*" for

AP . Lithium content is high in the spodumene, as shown by the analysis of trace elements. The content of
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Li,O in spodumene is 6.56% ~6.82% . X-ray fluorescence analyses show that there are isomorphous substitu-
tion in crystal lattice of spodumene, with substituting Na*, K", Ca’" for Li". There are negative abnormal
phenomena of europium (Eu) in the spodumene, as shown by analyzing chondrite-normalized REE patterns of
spodumene from Guanpo. Regional geological geomorphology of this area shows that spodumene was crystallized
later than plagioclase in the course of magmatic differentiation. The production of Eu anomaly is related to pla-
gioclase crystallization in magmatites. Different minerals have different REE distribution coefficients. Plagioclase
has much stronger distribution coefficient to Eu than to other REE. Eu anomaly was formed in the course of
magmatic differentiation with plagioclase crystallization. Spodumene crystallization occurred later than plagio-
clase crystallization. The research results show the content of Li,O in spodumene has reached industrial grade.
Spodumene is an important ore material for lithium exploration in this area.
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Fig. 1 Appearance of spodumene ore
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Fig. 2 X-ray powder diffraction analyses of spodumene
from Guanpo
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Fig. 3 Infrared spectroscopic pattern of spodumene from Guanpo
1 em” !
Table 1 Infrared spectroscopic analyses of spodumene from Guanpo
Li—O Aly—0 Aly—0 Si—O
1001-2 466 533 588 637 797 857 909 1015 1080
1001-1 472 533 585 639 797 858 916 1027 1086
1982 465 530 590 640 875 913 1020 1080
2 X wp %
Table 2 X-ray fluorescence analyses of spodumene from Guanpo
Na,O MgO ALO; SiO, K,O CaO TiO, MnO Fe,O3 " NiO Lp,O"
1001-1 1.07 0.20 27.01 61.12 0.96 0.31 0.026 0.26 1.75 0.018 6.56 99.28

1001-2 0.98 0.23 27.39 61.01 0.78 0.25 0.02

0.26 1.85 0.015 6.82 99.61
27.27 64.17

8.02 100.00

* leO *FezQ; LlAlSle(,
Ko.o4 Cag.o1 Feg.or 1.000 Aly.gs Mgo.01 Fey.o3 Mng g7 ICP-MS
Ti9.0006Nio. 0004 1.000 Sit.95Aly 05 2.00006 Finnigan MAT HR-ICP-MS  Ele-
ment | 20C 30%
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Table 3 REE and minor elements of spodumene from Guanpo
Li Be Sc \% Cr Co Ni Cu Zn Ga As Se
1001-1 30 638 2.03 0.803 11.1 34.2 2.22 7.12 12.8 27.6 87.5 16.7 0.303
1001-2 31858 1.91 0.876 16.3 41.1 2.13 7.56 19.1 42.0 89.0 12.7 0.292
Rb Sr Y Zr Nb Mo Cd In Sn Sh Cs Ba
1001-1 273 34.1 1.14 29.7 6.80 3.21 2.81 0.282 25.5 1.07 150 10.90
1001-2 221 27.9 1.01 22.6 5.85 3.29 2.97 0.316 28.5 1.06 129 9.09
La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm
1001-1 0.594 1.23 0.121 0.398 0.073 0.016 0.071 0.015 0.071 0.014 0.049 0.007
1001-2 0.493 1.19 0.116 0.396 0.091 0.013 0.073 0.011 0.075 0.014 0.038 0.006
Yb Lu Hf Ta w Re Tl Pb Bi Th U
1001-1 0.051 0.006 1.66 9.96 4.19 1.87 1.70 0.131 1.18 2.34
1001-2 0.039 0.008 1.19 8.93 3.81 1.53 1.90 0.104 1.10 1.61
Li,O 6.56% 6.82%
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