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The sedimentary, distribution and genesis analysis of polyhalite in the
Luobei Sag of Lop Nur Salt Lake

MA Bao-cheng"?, ZHANG Hua', YAN Hui’*, JIAO Peng-cheng', LIU Cheng-lin', YANG Yu-ming’,
ZHAO Zhi', ZHAO Liang-liang”, LI Dong-xing’, YIN Hui-jing"®, YUAN Miao"*, ZHANG Fan-kai’,
YU Yong-mei®, LI Wen-xue’, WANG Jiang” and WANG Lu-sha’

(1. Ministry of Natural Resources Key Laboratory of Metallogeny and Mineral Assessment, Institute of Mineral Resources, Chinese
Academy of Geological Sciences, Beijing 100037, China; 2. Xin Jiang Luobupo Potash Co., LTD, State Development and
Investment Corporation, Hami 839000, China; 3. China university of geoscience, Beijing 100083, China; 4. State Key
Laboratory of Nuclear Resource and Environment, East China University of Technology, Nanchang 330013, China)

Abstract: The sedimentary and distribution characteristics of polyhalite in the Luobei Sag of Lop Nur Salt Lake
were studied using section identification, XRD, SEM, and elemental geochemistry. The results show that polyhalite
in the Luobei Sag mainly develops in the middle-upper part of the salt-bearing series. It occurs as either pure-lay-
ered polyhalite rocks or in association with glauberite, halite or blodite. There are two origin of polyhalite: replaced

and primary. The former is the main type in the Luobei Sag and formed through evaporation of the Lop Nur sulfate
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salt-type salt lake during the middle and later stages of evolution, with replacement of glauberite or gypsum. The
latter may be formed by the enrichment of potassium-magnesium salts due to the supply of calcium-rich brine. The
distribution of polyhalite in the Luobei Sag shows a characteristic of thicker in the south and thinner in the north in
the south-north direction, and thicker in the middle and thinner on both sides in the east-west direction. The corre-
sponding KCI content also present a similar pattern with higher values in the southern and middle parts, and lower
values in the northern and on both sides. These distribution characteristics are clearly controlled by regional tectonic
activity, where tectonic-induced subsidence areas are favorable for polyhalite accumulation and mineralization. The shal-
low burial and large scale of polyhalite deposits in this area make them a potential reserve of potassium salt resources.
Key words: polyhalite; potash; salt lake; Lop Nur
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Fig. 1 Schematic geological map of Lop Nur Salt Lake(after Liu Chenglin, 2003)
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Fig. 2 Distribution of related cores in Luobei Sag
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Fig. 3 Occurrence types of polyhalite in shallow Luobei Sag
a—FLAEFHORILM A B FL ZK1400,15. 46 m; b—FLAGRUZRA 114, Bl ZK1400,19. 46 m; 45258 BT (R (E) 22 £14 , Bifl
ZK1600,20. 88 m; d— A4 i 41 AR FIENBERL T, 864l ZK1802,21 m
a—milk white banded polyhalite, core ZK1400, 15.46 m; b—milk white para-bedded polyhalite disturbed by glauberites, core ZK1400,19. 46 m;
c—glauberite ( grey ) -bearing polyhalite ( milk white) , core ZK1600, 20. 88 m; d—polyhatite- and halite-bearing bloedite, core ZK1802, 21 m
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Fig. 4 XRD diffraction patterns and compositions of sample ZK2004-18( 19.40~20. 80 m) (a)and sample ZK1400-9
(14.80~15.40 m) (b)
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Fig. 5 Microphotographs of polyhalite samples
a— RSP A B, ZK0401,12.46 m, SEM; b—a BYJRIFFAIKR ; e—24 R4 (Po) S8R H (Gy) , IE38 ;5 d—24 41 (Po) S8 REB il
(Gl), SEM; e—7= T f1#h (Ha) &hIE BT SHIRAS B AR A (Po) , IEZEMRE ; £—7= T 414k (Ha) fitH] BSR4 00 A1 52 5 44, SEM
a—polyhalite tabular crystal, ZK0401,12.46 m, SEM; b—detail view of a; c—gypsum( Gy) was replaced by polyhalite ( Po), crossed polarized
light; d—glauberite (Gl) was replaced by polyhalite, SEM; e—radial polyhalite aggregates produced among halite (Ha) crystals, crossed polarized
light; f—ball shape of polyhalite aggregate produced among halite (Ha) crystals, SEM
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Fig. 6 Contour map of roof depth of polyhalite in Luobei Sag
T T I I 1 1 1
4550000
4540000
-12
-14
-16
4530000
-18
-20
-22
4520000 | -24
B
i -26
pe -28
4510000 0
-32
-34
-36
4500000
-38
4490000
] Il 1 1 1
300000 310000 320000 330000 340000 350000 360000

K7 BHEMIb R A2 IR R S L A
Fig.7 Contour map of floor depth of polyhalite in Luobei Sag
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Fig. 8 Contour map of accumalated thickness of polyhalite in Luobei Sag
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Fig. 9 Contour map of average KCl content of polyhalite in Luobei Sag
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