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Fig.1 Sampling sites of manganese gangue in Songtao typical manganese ore area of Tongren



TR AE: SN AL BB 0 B T A1 G B R AR B AR S U 53 A 707

Rl FACHRETRE (£) ESESEMEERESSITER (EAD
Table 1 Content and occurrence of heavy metals (metalloids) in . . o B SRS AT AR SRS
JLER FE G
manganese gangue in Tongren area /mg/kg
HE SIRRBMIGE WIS AT SR Cu MICHIEISIT 281 - - - -
TR REES /mg/ke 23ST01 19.4 220 6.13 753 277
23ST01 3820 1250 2210 244 273 238102 278 3.76 9.90 784 322
235T02 450 179 220 277 355 23ST03 211 0.55 531 424 1057
23ST03 66000 6530 56300 4260 1160 235T04 18.6 0.05 8.28 127 841
23ST04 138500 10900 105000 20900 5310 Pb 238T05 207 0.10 8.68 056 10.93
23ST05 103500 13000 82200 8090 1230 238T06 214 0.06 827 1.38 1175
Mn 23ST06 109000 12500 84100 13600 2550 238107 20.1 0.66 245 093 1539
238T07 135000 11500 115000 11400 2 560 MRGeoO8SMIfH 1080 319 645 414 778
MRGeoO8ZLMIfME 558 234 109 161 439 MRGeoOSHEFEAH > 1073 - - - -
MRGeoO8HfE# (™ 568 - - - - TR 252 - - - -
R R 568 i _ _ _ 23ST01 43.0 0.4 099 049 446
235701 167 118 175 63 139 23ST02 38.0 025 1.13 025 397
23ST02 72.8 1.80 24.1 204 282 238T03 250 <001 <001 002 205
23ST03 215 <0.01 9.73 584 8.99 238T04 19.0  <0.01 <001 <001 194
235T04 133 <00l 300 016 262 o 23ST05 230 <001 <001 <001 244
23ST05 340 <001 522 233 264 238T06 210 <001 <001 <001 236
As 235706 208 <001 331 060 247 23ST07 230 <001 <001 <001 246
23ST07 213 049 6.47 259 122 MRGeoO8SlI{E  92.0 1.07 30.6 214 731
MRGeoO8S:ME 330 0.8 287 368 276 MRGeoOSHEFH " 92.0 - - - -
MRGeoOSHEFL ™ 332 - - - - TS 674 - - - -
R B 177 B B i _ 23ST01 27.4 1.39 4.49 124 7.08
23ST01 0.23 0.03 0.01 0.09  0.08 238T02 303 1.20 441 153 6.03
235T02 0.5 0.02 004 022 013 23ST03 13.0 0.75 2.13 980 221
235703 0.07 0.02 ©001 007 <001 23ST04 229 3.61 7.51 885  3.65
235T04 035 012 011 01l 006 “ 23ST05 252 488 7.29 104 466
235705 032 o1l 0.05 009 008 23ST06 23.1 3.76 5.76 113 502
« 23ST06 0.24 0.08 0.05 0.05 0.0l 238T07 122 0.47 1.59 901 158
235707 004 <001 002 003 <001 MRGeoO8SZHIIfE 691 13.4 713 490 684
MRGeoOSSLIIfE  2.24 0.45 0.50 1.09 026 MRGeoOSHEFAIH 686 - - - -
MRGeoOSHEF{E 2 2.25 - - - - I EHOT R 347 - - - -
SRR 0172 _ _ _ _ 23ST01 65 2.09 417 247 283
23ST01 29.5 0.73 197 221 549 23ST02 88 2.14 533 364 324
23ST02 37.9 053 240 282 563 23ST03 72 2.02 526 336 301
23ST03 17.9 0.1 0.50 154 2.50 23ST04 58 485 138 213 187
23ST04 283 0.71 0.91 146 9.40 Zn 23ST05 60 6.14 140 211 200
Cu 23STO05 36.2 1.02 156 253 998 23ST06 55 5.66 14.1 140 193
23ST06 348 0.90 125 23 111 23ST07 35 1.09 438 114 203
23ST07 2.1 0.04 0.19 174 450 MRGeo08SZIIfE 804 141 179 384 101
MRGeoO8SZMIfE 631 8.06 3.54 504 72.8 MRGeoOSTHEFEE ™ 793 - - - -

MRGeoO8HEFE ™ 631 - - - - R 946 - - - -
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Fig.2 Stacking diagram of heavy metals (metalloids) occurrence in manganese gangue from Songtao typical manganese ore area in Tongren
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Fig.3 Potential ecological risk index of heavy metals (metalloids) in manganese gangue from Songtao typical manganese ore area in Tongren
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Occurrence and Ecological Risk Assessment of Heavy Metals (Metalloids)
in Manganese Gangue in Songtao Typical Manganese Ore Area
of Tongren, Guizhou

Xu Jinhong'?, Liu Yafeng', Yang Zhou'?, Zhao Hai'?, Xu Hai'? Long Shengqiao'*
(1. Institute of Resources and Environment, Tongren University, Tongren Guizhou 554300, China;

2. Institute of Fanjingshan National Park, Tongren University, Tongren Guizhou 554300, China)

Abstract: In order to reveal the distribution characteristics and potential ecological risks of heavy metals (metalloids) in manganese
gangue, this paper took manganese gangue from Songtao typical manganese ore areas in Tongren City as the research object, and analyzed
the total amount and occurrence form of heavy metals (metalloids) of Mn, Pb, As, Cr, Ni, Cu, Zn and Cd, and discussed the potential
pollution risk of heavy metals based on risk assessment coding (RAC) and ratio of secondary phase to primary phase (RSP). The contents of
Mn and As in gangue were 3 820-138 500 mg/kg and 21.3-72.8 mg/kg, respectively; which were 7.96-243.80 and 1.20-4.11 times higher of
the soil geochemical background values of Tongren, respectively. And the content of other heavy metals (metalloids) was lower than or
similar to that of their background value. BCR analysis showed that the proportion of weak acid extracted fraction and available fraction of
Mn were 7.84%-39.53% and 92.34%-98.83%, respectively, which were the highest in mangangue gangue. RAC and RSP showed that Mn
was the main environmental and ecological risk influencing factor, and had the highest risk level; Cd, Ni, Cu, Pb and Zn were at medium to
low contamination risk level in most samples.

Keywords: heavy metals (metalloids); occurrence; manganese gangue; Tongren



