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Compositional characteristics of celestite in Dafengshan strontium
deposit, Qinghai Province
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Abstract

The Dafengshan strontium ore deposit in Qinghai Province is a typical continental facies carbonate-sulfate
deposit with the largest reserves of celestite in China. The authors studied the strontium component of celestites
with different modes of occurrence from the Dafengshan strontium ore deposit by using the electron microprobe
analysis and detected the variation regularity of the composition. It is discovered that the concentric circle-shaped
celestite has the highest content of SrO, followed by fine fiber-shaped, flower-shaped, stalactitic, pseudo-lami-
nated and crude fiber-shaped ones. The cryptocrystalline celestite has the lowest content of SrO. Based on a
comparison with other types of celestite ore deposits such as Baogongmiao and Cihua in Jiangxi, Yonghe in Hu-
nan, Dazu, Yuxia and Gangou in Chongging and Jinding in Yunnan, the authors summarized the characteristics
of different types of celestite deposits and pointed out that the Dafengshan strontium ore deposit has high indus-
trial value. The Dafengshan strontium ore deposit is rich in SrSO, and poor in other useless components, and this
is benefitial to the extraction and recovery of strontium carbonate.
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Fig. 1 Geological map of the Dafengshan celestite deposit in Qinghai showing sampling locations the photo is the sampling

profile after the opencut mining
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ent types of celestite in the Dafengshan deposit in Qinghai
a. Brecciform primary celestites b. Pesudo-laminated celestites c. Stalactitic celestites d. Concentric circle-shaped celestites

e. Flute-shaped celestite; f. Fiber-shaped celestite
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1
Table 1 Electron microprobe analyses of celestite from the Dafengshan ore deposit
w B %
SO, TiO, FeO MnO MgO CaO NaO K,O RbO P,Os BaO Cr,O; NiO SO SO;

1 dfs-1-4.5 0.002 0 0 0 0.022 0.206 0.009 0 0 0 0.049 0.085 0.026 54.939 43.554
2 dfs-1-4.6 0.077 0 0 0.042 0.040 0.242 0.056 0.012 0 0 0 0.148 0 53.61942.825
3 dfs-1-4.7 0 0 0.060 0.003 0.035 0.221 0.002 0.017 0 0 0.013 0.097 0 53.37242.679
4 dfs-kk-4-1 0 0.025 0 0.029 0.015 0.381 0.089 0.010 0 0 0.109 0.025 0 54.434 43.167
5 dfs-kk-4-2 0.042 0.063 0.054 0  0.005 0.279 0.049 0.017 0 0 0.128 0 0 54.192 43.866
6 dfs-kk-3-1.1 0 0.004 0 0.009 0.132 0.206 0.044 0 0 0 0.125 0.100 0 54.22243.633
7 dfs-kk-3-1.2 0.016 0 0.014 0.042 0.023 0.759 0.039 0 0 0.004 0.005 0.301 0  53.82642.988
8 dfs-kk-3-1.3  0.002 0  0.068 0.005 0.008 0.226 0.052 0 0.036 0 0.117 0.117 0.028 54.778 43.805
9 dfs-kk-3-1.4 0 0 0.014 0.001 0.034 0.319 0.033 0 0 0 0.177 0.117 0 53.60143.419
10 dfs-kk-3-1.5 0.016 0 0 0 0.055 0.315 0.075 0.011 0 0 0.289 0.210 0 55.97 43.875
11 dfs-22-2-1.1 0.059 0 0.063 0 0.023 0.251 0.034 0.020 0.005 0 0.064 0.024 54.477 43.492
12 dfs-22-2-1.2 0.009 0.008 0.025 0 0 0.334 0.004 O 0 0 0.162 0  0.008 54.723 43.450
13 dfs-22-2-1.3 0 0 0.016 0 0 0.419 0.082 0 0 0 0.034 0.017 0 55.43142.918
14 dfs-22-2-1.4 0.092 0.004 0 0.015 0.070 0.285 0.076 0.003 0 0 0.080 0.018 0 54.43143.024
15 dfs-22-2-2.1 0 0 0 0.003 0.012 0.281 0.024 0 0 0 0.037 0.011 0 55.014 43.609
16 dfs-22-2-2.2  0.160 0.028 0.063 0.002 0.078 0.262 0.013 0 0.005° 0 0.050 0.056 0.014 52.863 42.745
17 dfs-22-2-2.3 0 0 0.033 0.015 0.024 0.297 0.100 0 0041 0 0.190 0.004 0.017 55.906 44.696
18 dfs-22-2-2.4 0.080 0 0.011 0 0.079 0.280 0.082 0.001 0.014 0 0 0.157 0.021 53.301 41.048
19 dfs-22-2-2.5 0.148 0 0 0.049 0.069 0.326 0.042 0 0.014 0 0.112 0.060 0 54.803 43.491
20 dfs-22-2-2.6  0.122 0.050 0.011 0.009 0.056 0.303 0.05L 0 0.014 0 0.022 0.041 0 55.35143.656
21 dfs-22-2-2.7 0.103 0 0.019 0.002 0.022 0.208 0.097 0.002 0 0.036 0.091 0.030 0 54.857 43.656
22 dfs-22-2.1 0 .068 0.050 0.001 0.025 0.241 0 0.018 0.056 0 0.312 0.082 0.006 53.142 42.388
23 dfs-22-2.2 0 0.074 0 0 0 0.492. -0 0.022 0 0 0.406 0 0.056 55.542 43.644
24 dfs-22-2.3 0 0 0 0.014 0.008 0.188 "0.056 0 0 0 0.124 0 0.003 54.217 43.352
25 dfs-22-2.4 0 0 0.006 0.025 0 0.316 0.014 0 0 0 0.154 0.049 0.012 54.841 43.424
26 dfs-1-3.1 0.089 0 0.014 0 0.073 0.207 0.048 0 0 0.004 0.037 0 0.015 54.279 42.652
27 dfs-1-3.2 0.026 0 0.005, 0 ~0.039 0.228 0.027 0 0 0 0 0 0 53.940 43.803
28 dfs-1-3.3 0.079 0 0 0.004 0.050 0.149 0.025 0 0 0 0.038 0.027 0.012 53.504 42.610
29 dfs-1-3.4 0.047 0.011 0 0.025 0.047 0.164 0.024 0.004 0 0 0 0.092 0.023 54.065 42.934
30 dfs-1-3.5 0.068 0 0 0 0.131 0.212 0.048 0.006 0 0 0 0.041 0.051 52.934 42.392
31 dfs-1-3.6 0.012 0 0 0 0 0.173 0.02 0.003 0 0 0.024 0.021 0.077 54.21543.615
32 dfs-1-3.7 0 0 0.046 0 0.021 0.192 0.037 0.019 0.014 0 0.027 0.039 0 52.468 42.696
33 dfs-1-3.8 0.037 0 0 0.017 0 0.273 0.046 0 0.023 0 0 0.040 0.005 55.500 43.915
34 dfs-1-3.9 0.009.0.005 0 0 0.003 0.223 0.042 0 0.041 0 0.035 0.006 0 54.426 44.068
35 dfs-1-1.1 0.002.0.051 0 0.023 0.010 0.023 0.019 0 0 0 0.460 0.026 0 57.197 42.369
36 dfs-1-1.3 0.014 0.016 0.030 0.009 0.024 0.227 0.010 0 0 0 0 0.026 0.029 54.872 43.709
37 dfs-1-1.4 0.007 0 0 0.034 0 0.660 0.084 0.022 0 0.014 0 0.023 0 56.106 43.658
38 dfs-1-1.5 0.068 0 0.022 0 0.047 0.226 0 0.015 0.023 0 0.141 0.148 0.088 53.157 42.464
39 dfs-10-2.1 0.060 0.031 0.008 0 0.002 0.264 0.071 0 0 0 0.180 0.028 0.035 54.438 43.417
40 dfs-10-2.2 0.014 0 0.046 0.013 0.005 0.307 0.106 0.013 0 0 0.190 0 0 54.638 43.587
41 dfs-22-1.6 0 0 0 0.028 0.002 0.168 0.023 0.014 0 0 0.155 0.023 0 55.39043.714
42 dfs-22-1.7 0 0 0 0.028 0.019 0.183 0.016 0.007 0 0 0 0.026 0.016 55.157 42.965
43 dfs-11-1.1 0 0.011 0.028 0.025 0.183 0.075 0 0 0 0.124 0 0  55.368 43.160
44 dfs-11-1.2 0.143 0.011 0.027 0.017 0 0.122 0.067 0.005 0.023 0 0.097 0 0.008 54.144 42.604
45 dfs-11-1.3 0.098 0 0.019 0 0.021 0.143 0.030 0 0 0 0.038 0.159 0 54.409 42.777
46 dfs-11-1.4 0.035 0 0.011 0.018 0.047 0.167 0.009 0.004 0.027 0.021 0.097 0.021 0 55.35843.807
47 dfs-11-1.5 0.117 0 0.030 0.021 0.008 0.156 0.045 0.017 0 0 0.070 0.009 0.025 54.604 42.455
48 dfs-11-1.6 0 0.006 0.036 0.039 0.004 0.035 0.015 0 0.014 0 0.145 0.016 0 57.81642.795
49 dfs-1-4.2 0 0.025 0.038 0 0.015 0.291 0.042 0.003 0 0 0 0.021 0.024 55.25542.713
50 dfs-1-4.3 0.105 0 0 0 0.054 0.299 0.032 0.021 0  0.014 0.040 0.065 0 54.658 43.318
51 dfs-1-4.4 0 0 0 0.003 0 0.337 0.044 0 0 0.021 0.006 0.050 0 55.050 43.318
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1

Count. Table 1

w B %
SO, TiO, FeO MnO MgO CaO NaO K,O RbO P,0Os BaO Cr0O; NiO SO SOs
52 dfs-kk-3-1.6  0.061 0 0.016 0 0.08 2.357 0.062 0.005 0 0 0.288 0.122 0.041 51.430 40.014
53 dfs-1-4.1 0 0 0.003 0.051 0.192 0.005 0 0 0 0.073 0.159 0.051 50.552 41.364
54 dfs-1-1.2 0.151 0.015 0.044 0.091 0.205 0.048 0.010 0 0 0.018 0.072 0 50.449 39.599
55 dfs-1-1.6 0.096 0.024 0 0.050 0.235 0.012 0.004 0 0 0 0.068 0 52.888 42.465
56 dfs-1-1.7 0.012 0.016 0.017 0.003 0 0.192 0.058 0.018 0 0 0.120 0.082 0 51.32242.419
57 dfs-1-1.8 0.120 0 0 0.011 0.007 0.208 0.049 0.012 0 0 0.142 0.028 0.015 52.931 42.503
58 dfs-10-1.4 0 0.041 0 0.005 0 0.173 0.037 0.002 0 0 0.043 0 0 54.916 43.228
59 dfs-kk-3-3.1 0.116 0 0 0 0.116 0.287 0.072 0 0.009 0.011 0.095 0.107 0.034 52.172 41.749
60 dfs-kk-3-3.2 0.074 0 0.101 0 0.101 0.162 0 0 0.014 0.014 0.088 0.125 0 52.770 42.807
61 dfs-22-1.8 1.432 0.005 0.136 0 0.304 0.462 0.036 0.009 0 0 0 0.004 0 50.527 40.402
62 dfs-22-1.9 0.042 0.018 0.055 0.026 0.060 0.230 0.010 0.008 0 0 0 0.029 0 55.354 41.545
63 dfs-14-1.1 0.049 0 0.014 0 0.016 0.715 0.002 0.012 0.005 0 0.040 0.020 O 54.971 44.088
64 dfs-14-1.2 0.865 0 0.141 0.029 1.172 2.336 0.157 0.006 0 011 0 0.032 0.011 51.114 41.016
65 dfs-10-1.3 0.044 0 0.022 0.036 0 0.190 0.068 0 0 0 0.139 0.019 0 56.437 43.910
66 dfs-7-1.2 0.031 0 0 0 0.015 0.228 0.057 0.007 0 0 0.074 0 0.021 54.613 43.106
67 dfs-7-1.3 0.057 0 0.053 0 0.007 0.258 0.067 0.026 0 0 0.082 0.091 0 52.68742.527
68 dfs-7-2.1 0.007 0.031 0.017 0.022 0 0.262 0.059 0 0 0 0.572 0.012 0 56.203 43.106
69 dfs-7-2.2 0.358 0 0.031 0.043 0.043 0.384 0.011 0.005 0.037 0 0.407 0.081 0 53.47542.746
70 dfs-7-2.3 0 0 0 0 0.012 0.221 0.0800.001 0 0 0.432 0.009 0.011 55.470 42.984
1~10 11~25 26~42 43~ 48 49~51 52~65
66~70 61  w ALO;  0.673% 64 o ALO;  0.237% ALO;
50.449% ~ 57.816% 54.215% w SO4
40.014% ~ 44.696% 42.936%
w SrO 55:372% ~ SrO
55.97% 54.295% w SO; 42.679% SrO
~43.875% 43.381%
w SrO 52.863% ~+ 55.906% 5
54.593% w SO, 41.048% ~ 44.696 % SrO 52%
43.240% w SrO SrO
52.468% ~ 57.197% 54.487% w SOs Ba
42.369% ~ 44.068 % 43.210% Ba
w SrO 54.144% ~ 57.816%
55.283% w SO; 42.455% ~43.807 % Ca
42.933% w SrO
54.658% ~—55.255% 54.988% w SOs MgO
42.713% —43.318% 43.116% Sio,
w SrO 50.449% ~ 56.437%
52.702% w SO; 39.599% ~44.088 %
41.936% w SrO 4
52.687% ~ 56.203% 54.490% w SOs
42.527% ~43.106% 42.894 % 7 30

SrO
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Fig. 4 Two-dimensional scatter diagrams of celestite ore component in the Dafengshan ore deposit
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Table 2 Celestite components of part of strontium ore deposits in China
(B)/ % .
R : — \ e
SO B0 SO,  ALG; GO MO KO NaO SO = F
HZEAERER 5.8 029 558 0.05 029 0.06 0.005 0.002 40.68 98Bl ...
EEBENRER 50.90 0.12 618  0.22  0.296 0.72 0.002 0.002 40.01 98.45 QEA%B*;;; a
a ~ B u Rl 2103
RIBAAFIRE A 54.81  0.01 - 0.04 1.65 0.25 - - 48.32  105.08
HE ARG AET® 37.79  0.24 5.01 0.82 8.35 2.16 - - 29.62  83.99
HREMRELAHRRETA® 38.45 0.65 319 0.71 831 564 = = 29.19  86.14 JE——
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Fig. 5 Two-dimensional scatter diagrams of part of celestite ores in China
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