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Abstract Indium ( In) as a typical dispersed element is extremely difficult to form an independent deposit which is usually
enriched in Sn-Pb—~Zn polymetallic deposits as an associated component. Xianghualing orefield hosts abundant resources of Sn Pb  Zn

and is a potential area of In resources in China. However the occurrence state distribution regularities and mineralization potential of
In in the Xianghualing orefield are still unknown. In view of this this paper takes three large and medium-sized tin polymetallic
deposits (i. e.  Xinfeng Tieshaping and Chashan) in Xianghualing area as the research object. Based on detailed field geological and
mineralogical research ICP-MS EPMA and LAdCP-MS are applied to systematically carry out whole—rock geochemistry sphalerite
mineral chemistry and in-situ micro-element geochemistry research. Our results show that In is mainly enriched in sphalerite in the
form of homomorphism and the possible replacement mechanism is In’* + Cu* «<>2Zn’*. The enrichment degree of In within different
deposits is significantly different among which Xinfeng ore is the highest ( average grade 213. 7g/t) Tieshaping is low and Chashan
is the middle. In addition when the Cd content of sphalerite ranges from 5000 x 10~ to 7000 x 10 ® the corresponding In content
increases sharply to 1000 x 10 ~° and above. All the analyzed sphalerite samples from the Xianghualing orefield is enriched in Fe Mn

In and other high-temperature elements but significantly depleted in Ga and Ge and other low-emperature elements. By comparison it
is found that the elemental composition of sphalerite is very similar to that of typical middle-high temperature magmatic-hydrothermal
deposits ( such as distal skarn type deposits) . Combined with the geological thermometer of sphalerite the formation temperature of
sphalerite is estimated to be 345 ~372°C  and the Xinfeng deposit is slightly higher than the other two deposits. In summary we
believe that the concentration of In is mainly controlled by temperature that is the closer to the granitic intrusion the higher the
temperature of sphalerite the more enriched In. Combined with previous studies it is estimated that the amount of associated In

resources in Xianghualing ore field is more than 15 000t with huge potential economic value. It should be recycled in the future.

Key words Indium; Sphalerite; Occurrence state; Enrichment regularity; Xianghualing orefield; Southern Hunan
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Fig. 2 Simplified geological map of the Xianghualing orefield ( after Yuan et al. 2022)
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Fig. 3 Photographs of some representative ores from the Xianghualing orefield
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Fig. 4 Photomicrographs under reflected light of some representative ores from the Xianghualing orefield
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Table 1  Ore samples name location and description

XX4 N
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XX-2
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F1-052
XX9 N N

XX-6 F1-92
XX47 F1-052-C087
XX-21 N N
XX22 F1-C115
XHL-5804 580 N .
XHL-6454 645 . .
TSP2 N
TSP-3
TSPI
TSP47
TSP48
TSP49
TSP20 N
CS194 N
CS193
CS194
CS19-5
CS19-8
CS1943 N
CS1944

EPMA  LA-HCP-MS o Plus, 15kV 20nA
( ) 2 umo 10s
MEMS61r o 200 5s ZAF o
. . : ( FesS) .
Bi. Hg. Mo+ ( Cu) . (Cd) . ((As) . (Zn);

; LA-CP-MS o
RESOLution-LR-S155
o Pb.Zn.As.S Teflon (ICP-MS)  Agilent 7700x.
N N ; (900ml/min) (350ml/min)
o Icp
5Hz 2.5 ~3]/em’ 26pm.
o SRM610 ICP-MS
. (U/Th=1) . ( ThO/
Th <0.3%) . 30s
JXA-8530F 50s o STDGL3 . GSD-



3095

1G. MASSH . x107° ; In
STDGI3 GSDHG 22.3x107°~95.5%x10"°
( Danyushevsky et al. 2011) . In 0.93x107%~20.1x10"° .
ICPMS DataCal ( Liu et al. 2008) . 3 Pb
Zn 0.004% ~16.75% ( 6.0% ) .0. 003%
. ~8.28% (3.2%) .0.005% ~11.1% (5.4%) Zn
0.02% ~ >30%.0.01% ~2.78% (0.7%) .0.04% ~
19.5%( 6.8%) ; Sn 8 x 107® ~ 9700 x 10°°
3 (2005.8 x107%) .15 x 10 ™® ~ 49100 x 10~°( 12365 x 10~°) |
3.1 12.0 x 1075 ~ 134000 x 10 ~°(45908.2 x107°) .,
3 Cu 440 x 107¢ ~
5. m 3 ] 5420 x 10 7°( 1952 x 10 %) .25 x 10 7% ~ 780 x 10 ~%( 269. 75 x
In( 213.7 %10 107%) .159. 56><10 g ~170(6)0><10 "(42426.5 x107%) ;Aﬁg
( 65.3x10°°) In( 7 1% 0. 66>< 107° ~339 ><610 (116.6 ><610 ) 0.2 x 160 ~ 448
1079 . 3 (100010 /Zn) ><1(3 (211.1 x 10 )\6.06><10 ~16?><10 (81.%)><
10001n/Zn 0.49 - 53 1 10 ),19.16 99.7 : 107 ~ 470 ><610 (262.3;10 )
19.7: 0.72 -8 45 4 52: 8.5_:10 ~1070_:<10 (522.4 x 10 ?6\0.5><10 _;350><
0.68 ~13. 1 4 56. 107°(109. 1 x107%) ; W 2 x107% ~300 x 10 ™°( 72 x
I 107%) 4 x107° ~2600 x 10 7°( 1304.3 x 10°°) .0.05 x 10~¢
n 108 x 10 ~ 698 ~57x107%(15.4x107°%) .
2 ( Swit% : x107%)
Table 2 Whole—ock chemical compositions of typical ores from the Xianghualing orefield ( major elements: wt% ; trace elements: x
10°°)
CS194  CS1943  CS1944  CS193  CS195 TSP3 TSP47  TSP49 TSP2 XX=2 XX-6 XXd6 XHL-5804 XHL-6454
S 8.6 6.9 20.2 14. 05 4.7 10.7 10.7 2.4 0.2 23.9 23.6 12.05 3.3 4.1
As 0.04 0.12 0.15 25 10. 15 >30.0 10.2 0.25 0. 06 1.27 0.08 0.03 0.03 0.24
Pb 10. 15 11. 1 5.56 0.012 0. 005 0. 003 8.28 4.38 0.011 16.8 13.3 0.03 0. 004 0. 007
Zn 6.35 8.16 19.5 0. 106 0. 042 0.011 0. 084 2.78 0.078 22.6 >30.0 0. 131 0.023 0. 029
Fe 9.5 3.1 20.6 23.1 7.6 22.5 17.3 1.4 0.8 15.2 11 20.9 13.4 14.4
Ca 14.4 16 4.7 4.8 15.6 9 10 0.1 23.3 3.9 0.6 12.6 3.7 4.7
Mg 3.8 8 2.1 0.8 8 0.6 5.1 0.1 2.3 1.3 0.5 6.5 8.1 7.9
Al 0.2 0. 05 0.1 0.1 0. 05 2.6 0.8 1 8.4 0.3 0.3 1.6 4 4.6
Sn 12 12 17 134000 95500 296 50 15 49100 12 8 18 291 9700
Mn 43900 6670 11650 260 240 1150 1800 1420 200 2780 2410 600 1600 2040
In 75.3 88.1 95.5 45.2 22.3 0.93 5.34 20. 1 1.99 154.5 698 1.2 1.08 3.81
Cu 193 159.5 480 17000 3380 209 780 65 25 5420 440 2540 520 840
Ag 127 169 72.7 31.3 6 0.3 448 396 0.2 238 339 3.6 0.6 2
W 1 0.05 15 4 57 2600 4 2500 113 11 2 7 40 300
Bi 1.9 0.8 0.5 350 192.5 61.1 950 1070 8.5 134.5 460 470 99.7 147.5
Cd 573 728 1815 9.3 0.1 <0.2 11.9 289 7.2 1695 2990 5.7 4.1 0.7
Ce 5.7 2.4 4.7 0.9 3.6 6.6 1.2 1.9 15.8 1.6 0.2 1.3 41.6 34.4
Ge 0.6 0.6 0.5 1.2 0.7 0.8 0.6 0.5 0.25 0.25 <0.5 0.5 0.7 0.6
Li 53 4 4 4 6 23 43 235 364 15 17 950 132 69
Mo 2.7 0.25 0.6 46. 1 0.5 50.3 1.5 7.8 2.1 18.2 0.5 1.2 0.5 0.25
Ga 3.1 1.4 4.8 1.2 0.9 7.8 1.8 6.4 16.5 1.8 1.4 38.4 30.5 30.5
Sh 79.6 106 64. 1 226 200 1190 950 12 4 150. 5 65.4 8.7 9.6 29.8
Th 0.1 0.1 0.1 <0.1 0.1 34.5 0.1 1 6.2 0.4 0.4 0.2 9.7 9.7
Be <0.5 <0.5 <0.5 <0.5 <0.5 52.4 20.2 1.1 97.6 45.9 35.4 60 10. 8 53.8
Tl <0.2 <0.2 0.4 1.2 0.3 0.6 3.9 6.2 3.1 0.4 0.6 8.4 12.7 11.2
1000In/Zn  1.19 1.08 0.49 42.6 53.1 8.45 6.36 0.72 2.55 0. 68 0.9 4.7 13.1
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3 EPMA (wt%)
Table 3 Summary of the EPMA results ( wt%) for sphalerite from the Xianghualing orefield
Fe S Zn Cd
Max Min Mean SD  Max Min Mean SD  Max Min Mean SD  Max Min Mean SD
XX4 13 478 2.67 3.57 0.59 33.28 32.67 32.95 0.17 63.82 58.97 61.96 1.38 0.50 0.38 0.43 0.03 (Znyo Fej o) S
XX-6 27 13.38 9.87 12.50 0.88 33.72 33.12 33.47 0.17 55.73 51.58 52.85 1.04 0.43 0.32 0.38 0.03 (Zny 4 Fey,)S
XX9 24 10.83 6.55 9.17 1.31 33.67 33.00 33.30 0.17 59.73 54.06 56.52 1.52 0.53 0.32 0.45 0.05 (Znyg; Fey6) S
XX21 18  5.41 4.25 4.92 0.30 33.62 32.98 33.28 0.18 62.85 60.91 61.88 0.49 0.59 0.47 0.52 0.03 (Zng o Feyog)S
XX22 30 13.21 9.65 12.58 0.78 34.08 33.25 33.69 0.19 56.64 52.56 53.38 0.85 0.44 0.29 0.37 0.04 (Zng 5 Fey,)S
TSP7 36 6.72 4.08 5.53 0.64 33.55 33.04 33.32 0.11 61.98 58.35 60.16 0.75 0.68 0.49 0.59 0.04 (Znyg Fey o) S
TSP49 30 7.19 3.94 512 0.98 33.57 33.20 33.35 0.11 62.07 58.01 60.49 1.06 0.66 0.55 0.60 0.03 (Zngg Feygo)S
TSP20 35 13.22 11.39 12.76 0.39 34.13 33.48 33.70 0.15 53.65 51.07 52.12 0.58 0.47 0.37 0.43 0.03 (Zny, Fey,)S
CS194 26 11.61 7.18 10.09 1.24 33.75 33.16 33.44 0.15 58.11 53.21 54.92 1.31 0.57 0.34 0.49 0.05 (Znyg, Fey7)S
CS194 27  12.37 7.32 9.38 1.47 33.77 33.27 33.51 0.13 58.57 52.42 55.98 1.82 0.63 0.42 0.52 0.05 (Zngg Fey,6)S
CS198 26  7.08 5.55 6.23 0.39 33.68 31.97 33.19 0.29 59.78 57.88 59.06 0.43 0.57 0.41 0.48 0.04 (Znyg Fey,)S
CS1944 27 10.15 7.88 8.84 0.48 33.79 33.24 33.48 0.15 57.77 55.29 56.70 0.61 0.65 0.48 0.55 0.04 (Znyg Feys)S
CS1945 27 9.15 5.71 8.01 0.78 33.65 33.10 33.35 0.15 59.49 55.34 57.23 0.98 0.61 0.48 0.54 0.03 (Znggy Feyy)S
: Min : Max : Mean :SD : 1 S
4 2.
3.2 In.Cu.Cd.Fe.Mn.Ag.Ti.Co.Ga.Sn.Sh.Pb
346 EPMA « 2
3 1. °
Zn.S.Fe Cu~Pb.Cd Cd-Mn.In. Ag
AsAg.Se  Bi ( 4. 6 Cd 4310 x 10 ~° ~ 6945
. x 10 7°( + 5383 x107° 570 x 10~°
Fe 2.67% ~ ) Mn 47.3 x 107° ~3816 x 107°( 1942 x 107 +
13.38% Fe 'S 1371 x107°) In 199 x 10 7° ~2120 x 10 (755 x 10~°
3295 ~33.69% - Zn.Cd +596 x107°) Ag 2.84 x107° ~201 x 10 7°( 49.7 x
52.85% ~61.96% 0.37% ~0.52% . 107 £51.4x10°°) ; 2
(Zng 100r Feyosnm) So Cu 90.0 x 10 7° ~33332 x 10 °( 5841 x
Fe 3940, ~ 107 £10064 x10°°) Pb (
13.22% Fe . Zn.Cd ) 16114 x 107 Bi 398 x
52.12% ~ 60.49% 0. 43% ~0.60% . 107 Sb 44.7x10°° Ga
( Zng 5050 8.23x107°.
Fey 000.22) So Cu+Sn.Pb. Co
Fe.Zn.Cd.$S 2
( 3). 5 Fe ( 4 Cd 4925 x 107° ~ 6817 x 10 ~°( 6068 x
6.23% ~ 10.09% © Zn. Cd 107 +581 x 10°°) Mn 659 x 107" ~ 6804 x 10~°

54.92% ~59.06% \0.48% ~0.55% ;S

Feg 110.17) So

3.3

Fe
(R?)

Zn

Zn

127

0.95

Fe

LA-CP-MS

o

( Zny g0

2 2
Fe " «<Zn"" .

(2843 x10°° +2323 x10°°) 1In 17.0 x 10 °* ~ 1093 x
107°(280 x 10™° +303 x 107%) Ag 0.76 x107° ~
38.9x107°(5.84x107° £8.75 x10™°) Ga 0.16 x
107° ~6.40 x 10 %(2.44 x10™° £1.91 x107°) .,
Cd.Mn.In.Ag

( 4 4440 x 107° ~ 9437 x 10 °( 7053
x107% £ 1142 x 107%) . 75.5 x 107° ~ 6081 x 107°( 1256 x
107 1201 x107°) .10.9 x 107 ~790 x 10 °(309 x 10 ¢ =
201 x107%) \13.6 x 107° ~515 x 10™°( 113 x 10™® = 114 x
107%) o Pb.Cu.Sn.Sh 3
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4 LA-CP-MS (x107°%)
Table 4 Summary of LAACP-MS data ( x 10 %) for sphalerite from the Xianghualing orefield
Fe (%) Cd Mn In Cu Ag Ti Co Ga Sn Sh Pb
Min 3.78 4884 47.3 236 20028 116 — — 2.32 2.12 17.7
X4 9 Max 5.24 5515 132 447 33332 201 2.90 0.07 1.32 6.35 6. 19 42.6
Mean 4.42 5207 85.7 286 25266 146 2.02 0. 04 0.82 3.98 3.56 28.6
SD 0.38 190 30. 1 64.8 3913 23.5 0.5 0.02 0.28 1.37 1.18 7.48
Min 2. 14 5797 221 1924 995 2.84 — — 0.46 0. 66 1.69 7.05
X921 6 Max 4.09 6945 643 2120 1915 13.6 1.13 — 8.23 13.9 44.7 283
Mean 3.43 6359 481 2018 1411 6.92 1.02 — 4.82 6.93 18.8 103
SD 0.67 392 142 72. 4 282 4.18 0.11 — 2.87 4.57 17.2 125
Min 7.9 4861 2692 411 181 19.2 1.49 — — 0. 88 — 0.75
Max 9.86 5456 3816 1333 621 49.0 3.60 0.24 0.18 37.4 2.05 10.7
XX=2 10 Mean 9.11 5116 3225 900 411 32.8 2.53 0.18 0.14 10. 5 1.25 2.65
SD 0. 69 202 358 318 131 9.4 0.61 0. 04 0.03 11.6 0.58 2.92
Min 8.95 4310 1762 282 109 15.0 1. 06 — 0. 04 — — 0.15
X6 10 Max 9.89 5101 3049 1318 589 48.8 3.22 0.22 0.23 18.2 6.4 28.5
Mean 9.49 4854 2664 633 302 26.3 1.96 0.15 0.11 4.07 1.91 6.04
SD 0.25 228 336 310 136 9. 05 0.69 0. 04 0. 05 5.31 2.01 8.22
Min 4. 65 5182 604 199 90.0 12.2 1. 16 — 0.04 0. 54 1. 12 4.01
Max 9.87 6206 3741 654 6669 41.6 3.28 0.14 0.78 2.41 34.3 16114
X9 ? Mean 7.55 5791 2543 355 1559 26.2 2.11 0.14 0.32 1.43 10. 1 2836
SD 1.46 354 1124 157 2050 10. 1 0.57 0 0.26 0.63 10. 8 5241
Min 2.65 6177 1031 33.7 24.8 0.76 — 1. 64 1.26 0. 86 — 0. 06
TSP49 10 Max 5.01 6720 1435 318 162 1. 65 2.56 129 6.40 24.8 — 1.41
Mean 3.82 6388 1253 173 84.6 1.20 1.77 55.4 3.08 6.90 — 0.35
SD 0.70 173 125 98.9 44.1 0.23 0.48 39.4 1.58 7.33 — 0.48
Min 7.95 4925 3558 17.1 11.6 1.27 — — 0.16 3.45 — 0.18
TSP20 12 Max 9.89 5787 6804 32.3 689 13.1 3.18 0.42 0. 84 8.21 1.90 7.92
Mean 9.12 5346 5909 22.3 81.0 3.02 2.20 0.26 0.53 5.75 1.33 1.43
SD 0.55 226 827 4.08 185 3.11 0.37 0.13 0.20 1.61 0.57 2. 66
Min 3.09 6011 659 365 215 1.94 1. 14 13.4 1.48 4 — —
TSP 1 Max 4.6 6817 1388 1093 9720 38.9 2.47 82.4 5.79 177 17.6 44.6
Mean 3.97 6525 1101 626 3137 12.5 1.82 51.7 3.83 55.1 6. 89 9.44
SD 0. 44 250 211 235 3341 11.7 0. 40 27.0 1.51 58.0 5.17 12.8
Min 4.77 4841 895 178 114 15.9 — 10. 5 — — — —
5194 12 Max 9.05 8532 6081 790 1096 84.8 6. 84 49.5 0. 62 41.17 79.2 71519
Mean 7.22 7519 2486 449 382 40.5 3.85 29.5 0.23 13.02 25.8 8552
SD 1.34 926 1274 201 329 21.7 1.42 12.1 0.22 12. 68 31.0 20917
Min 5.7 6427 297 138 81.6 13.6 — — — — — 4.94
- Max 11.79 8144 1374 365 2166 90.7 13.3 7.62 36.8 3.69 27.1 12849
1949 Mean 7.31 7328 632 219 513 42.1 2.82 1.82 7.22 1.28 10. 5 1564
SD 1.76 499 301 70.5 641 21.7 3.97 2.64 13.4 1.16 8.34 3993
Min 4.8 6133 75.5 10.9 250 15. 48 — — 12.7 26. 1 — 0.83
CS1945 9 Max 8.56 9437 2093 64.2 19315 376 2.95 0.04 57.2 14541 5.37 3579
Mean 7.07 7893 520 34.8 12402 206 1.48 0.03 44.7 2902 2.86 407
SD 1. 14 1029 677 15.9 5810 114 0.72 0.01 13.0 4829 1.59 1121
Min 5.19 6474 618 198 138 28.4 — — — — — 2.01
. Max 9.14 8506 4860 450 835 56.2 2.57 11.8 10.9 23.8 26.7 33526
194 ? Mean 6.58 7131 1727 288 296 37.8 1. 65 2.1 1. 65 8.51 5.33 3791
SD 1. 14 623 1178 72.5 208 8.49 0. 62 3.97 3.51 10.8 8.18 10514
Min 3.72 4440 295 389 146 162. 8 1.71 — 0.5 2.94 12.3 73.6
CS198 10 Max 15.1 5887 1091 653 629 514.7 4.75 12.6 3.71 25.0 183 4905
Mean 5.81 5420 580 489 296 247. 4 2.86 3.55 2.04 7.95 39.0 1090
SD 3.36 448 267 89.7 155 99. 35 1.02 4.69 0.85 6.59 49.2 1527
= ; Max ; Mean :SD
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Fig. 5 Binary plots of Zn vs. Fe for sphalerite from the Xianghualing orefield
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6

Fig. 6 Box plots for some elements in sphalerite from the Xianghualing orefield
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2019; 2021) Cd.In\Mn.Co.Ga.Ge.Sn. ( In.Cd ) o
As Tl\Ag Sb ( 8

( Cook et al. 2009; Ye et al. 2011 2012; Lockington et (1)
al. 2014) . Cd-Mn.In.Ga o 3

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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7 Zn

Fig. 7 Binary diagrams of Zn vs. other elements for typical ores at Xianghualing orefield

8 LA-CPMS
Fig. 8 Representative single-spot LAdCPMS spectra for selected elements in sphalerite from the Xianghualing orefield

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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Fig. 9 Binary diagrams of In vs. other elements for sphalerite from the Xianghualing orefield
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Sh ( 8a)
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In  Cu
L 1(R=0.81) (
In** +Cu* <>2Zn** ( Cook et al.

9a b)
2009)

Cu 1000 x 10™°  In
( 9a) Cu

In.
( )
Fe In ( 9c) Fe
10% ( ) In 500 x 10 ~°
. XX-21 In
2000 x 10 ~° In
Fe 5%

In (

2022) In

Dill et al. (2013)

San Roque
0.2% ~0.6%
“ 7 San Roque
Toyoha 0.4% ~0.7%
( 7.03% ; Shimizu and Morishita 2012) ;
Hammerlein 0.2% ~0.4%
( Bauer et al. 2019) .

9d
5000 x 10 ~° ~7000 x 10 ¢
1000 x 10 ™. Liu et al. (2017)
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Table 5 Summary of some element ratios for sphalerite of different temperatures

Zn/Fe <10 10 ~100 >100
Zn/Cd >500 100 ~500 <100

3.9~23.9(7.6£4.9)
104 ~ 186( 136 = 16)

3.9~15.7(9.0 £3.9)
89.9 ~144( 109 +12)

4.3~10.7 (7.0 £1.6)
85 ~171( 111 +12)

Cd/Fe <0.02 0.02~1 >1 0.02 ~0.17(0.06 0. 04) 0.04 ~0.10(0.09 0. 04) 0.02 ~0.17(0.06 +0.01)
Ga/ln <0.01 0.01~5 1~100 0.0001 ~0.0042 (0.0013 £0.0014) 0.0039 ~0.19 (0.0231 £0.034) 0.0001 ~4.24 (0.41 £0.94)
(C) 372 +38 345 22 345 +42
Frenzel et al. (2016) . (1984) . (2009) .
(2012) . (2020) . (2021)
EPMA ( 1982; Gottesmann and
Cd 0.35% ~0.45% o Kampe 2007; Cook et al. 2009; Ye et al. 2011;
“ ” Dill et al. 2017) o (1982)
(2013) “ 7 ZnS Zn/Cd 104 ~214;
/ Zn/Cd ( >400) ;
o Zn/Cd (200 ~400) .
Gottesmann and Kampe ( 2007)
4.3 Zn/Cd <250, 3
Zn/Cd 136 + 16,109 =12 111 = 12(
( 1984; 2012;  5) 250 Zn/Cd
Frenzel et al. 2016; Liet al. 2023) . °
Fe.Mn In °
CdGa  Ge . Zn/Fe.Zn/Cd 10a
Ga/In ( 95 -
Zn/Fe <10 Zn/Cd > 500 Ga/In <0.01
Zn/Fe >100 Zn/Cd <100 Ga/In 1 ~100 o
. Cd/Fe Ye et al.
Fe.Mn. (2011)
In Fe 10% Cd/Fe (<0.3)
Ga Ge 3 Cd/Fe
Ge Ga 1x 0.1( 5), Mn-Fe ( 10b)
10°°%, ( 5
( 2021) o
3 ( 3a).
Frenzel et al. (2016) o
Cy *Cyl * CL 3 .
T(C) =(54.4+7.3) - PC 1" +(208 +10) .
5 In
372 +38C 345 + N 3
22°C 345 +42%C ( )
( 1988; 5*S
2008) . ~1.0%0 ~ +5. 8% (
2008) ; S — 4. 0%o
4.4 ~ +4.2%0 ( 1988) .
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Table 6 Summary of some analyzed ore samples from the Xianghualing orefield

Zn (wt%) Sn ( x107°) In ( x1079) Fe(wt%) " In( x10°6) **
XX-6 >30 8 698. 5 12.5 +0. 88 633 £310
TSP49 2.78 15 20.1 5.12£0.98 173 £99
CS194 6.35 12 75.3 10.09 £1.24 449 +201
CS1944 19.5 17 95.5 8.84 +0. 48 219 +71
* 1 EPMA + i 2 LA-CP-MS +
10 InGa-nIn( a Zhang 1987) Fe-Mn (b Cook et al. 2009; Ye et al. 2011)
Fig. 10 Binary diagrams of InGa vs. Inln (a base map after Zhang 1987) and Fe vs. Mn (b base map after Cook et al. 2009;
Ye et al. 2011) for sphalerite from the Xianghualing orefield
In Zn
( 7a) In o
In 7Zn ( 6)
CS1944 Zn (19.5%) CS194
(6.35%) In (219 £71 x107%)
(449 201 x107°)
Ino
6 11 In Fe
Fe
In o In-
Fe In ( x10°%) =63.143
xFe (%) -208.47( R =0.91)
1 Fe In Fe In Fe 10%
In 400 x 10 7%,
Fig. 11  Binary diagrams of Fe vs. In for sphalerite from Fe
some ores at Xianghualing orefield
Ino
N EPMA LA- 46
ICP-MS ( 6) In Sn
(2014) 2009

In Sn
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Table 7 Summary of characteristics of major indium-bearing deposits in China

() (M)

(g/1) (1

- Sn 71. 61

214 >15325

110
Sn 28
300

117 8775
183 6000
198.3 ~ 1570 >4000

Ag-Pb~Zn
Cu-Sn-Ag-Pb~Zn

118 >500
>768

71.61  t.

(Liu et al. 2017,
In 15000t
In ( 7o
3 2023 13
1500 / In
225

2022)

(1) In
In** + Cu* 270",
In In(
213.7g/1) In( 7. 1g/t) o
In 15000t

(2) Fe.Mn.In

345 ~372°C,

N In In

400 x 10°°

LA-CP-MS

A ’
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