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Abstract: The asbestos composition and distribution, spatial migration and transformation of
involved heavy metals, and their effects on microbial community structure and bio-diversity in the soil
surroundings in the Xiaobabao asbestos tailings ponds in Qilian County, Qinghai Province were
investigated in this study, aiming at understanding the risk of asbestos pollution to soil environment and
providing technical support for further treatment and mitigation of asbestos pollution. The results of
investigations showed that the major mineral components in the field soil include quartz, clinochlore,
serpentine, ferropargasite and albite and so on. Serpentine was identified as the representative mineral of
asbestos. The results indicated that different spatial distribution of variously-sourced heavy metals along
both vertical and longitudinal profiles across the site; The distribution trend of CaO was closely related
to the serpentine minerals along these typical profiles. The spatial distribution of Cr showed a similar
pattern with asbestos; The mass fraction of Cr exceeded the risk control value for soil contamination of
construction land (78 mg/kg), especially in the asbestos tailings slag where the mass fraction of Cr

greatly exceeded the risk control level. The asbestos stress reduced bio-diversity of the local soil, leading

to a great impact on soil microbial community structure.
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Fig.1 Location diagram of the study area
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Fig.2 Soil damage status in the study area
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Fig.3 Spatial location map of sampling sits in the study area
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Microtopography of asbestos fiber under electron

Fig. 4

microscope in the study area
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Fig.5 Mineral compositions of topsoil in the study area
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in the study area
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B il 23 18] 20 A A A RN e AT A R
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Table 2 Correlation of heavy metal elements for tailings pond soil in the study area
JLE CaO MgO Cu Pb Zn Cr Cd
CaO 1.000 —0.479 —0.182 —0.438 —0.680"" 0.986 "~ —0.607 "
MgO —0.479 1.000 —0.582" —0.097 0.439 —0.552" —0.020
Cu —0.182 —0.582" 1.000 0.559 " 0.083 —0.071 0.535"
Pb —0.438 —0.097 0.559~ 1.000 0.501 —0.418 0.513
Zn —0.680"" 0.439 0.083 0.501 1.000 —0.7517°" 0.161
Cr 0.986 " —0.552" —0.071 —0.418 —0.751*" 1.000 —0.490
Cd —0.607" —0.020 0.535" 0.513 0.161 —0.490 1.000
W BbR x o Fon B B, p<<0.01; bR » Fom B B, p<<0.05,
1450
450+ 14002
r 9001
400k T
— “on
)
o S5
£ 8100 = g 4001
£8 B
S ;
= s0b 300
M“‘\A—’—‘
- O ppese—a
Ok 0r S < 3]
N N _50 1 " L L L L 1 1 1 I 1
0 25 50 100 150 200 0 200 400 600 800 1000
R /em R M E E/m
CaO. MgO Bt /M B A 0% AR B P B A0 A me/kg.
B8 MRAREVEIEEEETLEREEMR (a)ME@ (b)HWEK
Fig.8 Vertical (a) and longitudinal (b) changes of heavy metal elements for tailings pond soil in the study area
®3 MRREVEIEZEESERLZEEONEONRESH
Table 3 Vertical and longitudinal content of heavy metal elements for tailings pond soil in the study area
(A ws/ % wy/(mg/kg)
gl
VR /em B /m CaO MgO Cu Pb 7Zn Cr Cd
0 8.91 7.27 31.40 75.60 18.30 449.20 0.060
25 3.55 3.52 37.40 88.20 24.10 124.50 0.087
50 2.86 10.5 29.30 74.30 22.30 90.80 0.079
e [a) 1 ]
100 3.02 11.00 26.10 67.10 21.00 83.50 0.083
150 3.31 9.04 28.70 66.60 20.20 106.30 0.078
200 3.25 4.81 39.10 70.40 20.00 146.70 0.072
0 23.9 2.77 27.90 56.50 10.50 1417.50 0.034
60 15.8 5.23 36.30 74.80 17.60 899.10 0.076
120 5.63 4.94 36.60 67.90 19.90 351.30 0.099
. 200 5.67 5.08 39.50 80.20 21.80 362.60 0.110
B 1) 6] D
300 6.81 5.12 40.00 83.30 16.30 457.80 0.101
500 4.97 5.42 33.10 78.50 14.90 313.40 0.121
750 6.99 4.70 33.20 65.30 14.30 445.70 0.096
1 000 5.56 5.29 41.00 72.40 15.20 430.20 0.112
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5% 54 &

DIRAMT Y ,Cr.Cu,Co.Mn, Ni G0 E S
R B Mg e ZP 7, Cr N R 5 A4 A8 9
YrRRARLEY 43 A FEAE, B, 2 ) ) T 25 em DA B £ 2
Cr I BT 553805 b 2235 5 449.20 mg/kg, 29K
25 cm {7 BT R 734 124.50 mg/kg 1Y 3.6 i, (R BLH:
FEAT IR G P R AR A8 1 79 T v S s B
B Cr JiT 2 53500k s AR AT & e, L HUE M 0 m 4
B 1 417.50 mg/kg F] 60 m FEZE 899.10 mg/kg HF|
120 m A FREHR 351.30 mg/kg(FE 3) . W HHK K, X
WA B YR WS E g, B4 Cr 5
AR SR IEAA LM (R 2. X5 AMT
R G, 1 NP B AT & R BLUTE A A A T
o T AT B Cr, BT 68 40 808 T A A N 28U
98D B4 9 B 27 s (B . T L, A A A 2 A A
5 CaO 5 Cr oL R A 7E M & 35 IFE #41 ¢ X R
(0.986"" ) , Wik — L T AME 5 Cr B4
R LA ESE Cr o RN B EWHRE .

2) W T A A A 4 HAT AR 4T %) 5 4 s B M e
A i FE AT HE Ak G 00 3] 4 2 ) 5 1 ) TR AR
LB Cr Ab, 19 5 i o BUR AR BY A A8 o A LA —
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1 Cu, Hiif Pb T E 2 43 501E 25 ecm fix &, 11 Cu
JLE R E B 200 em B & T 30 £ a BIRTE
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ANREA FA2ZS i Pb.Zn, Cd Fi 2 20 B0 e %
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60 mLAAMES T R R JE Y BT i o BB U 3
BN A R B R AR R k(B 8b)

23 ARBENESHERYN
2.3.1 sFAESF LA A6 h

BaEp SR mESETRERES R S5(+H
AR BE o e A 1 b A S Y XURS A 4R bR oE G
1)) (GB 36600—2018)" ' X}t &% B, Cu. Pb. Zn,
Cd 5 I0 2 it i o HOF R bR, 8 Cr JT R I 40 5k
e 2 (1] 1) TRT 1 2 Ah DL R 1) ) TRT A1) 4 AR o5 1 3
AL Cr 5 Y KRS 4 i (E (38 — 28 FH i 30 mg/
kg, 5 IS HHLT8 mg/kg) . R FE A AR R A HE
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Fig.9 Venn diagram of microbial community structure OTU

in the study area
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Fig.10 Pie chart of soil microbial community at the level of species in the study area
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