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Analysis on Characteristics of Heavy Metal Content in Soil and Dominant

Plants in a Coal Mine Area of Lincang, Yunnan
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2. School of Chemistry and Chemical Engineering, Kunming University, Kunming, Yunnan, China 650214)

Abstract; Phytoremediation has attracted much attention because of its green finance and environment-friendly. At present, the
screening of cumulative plants is one of the important contents of phytoremediation research. The contents of arsenic, cadmium,
Chromium, copper, lead and zinc in soil samples and 9 dominant plants in a coal mine area of Lincang were analyzed by microwave
digestion-ICP-OES. The results showed that the contents of As and Cd in the soil of coal mining area were 50. 61 mg/kg and
1. 68 mg/kg, respectively, which had exceeded the risk screening value threshold of agricultural soil pollution in China, and the content
of Cd had exceeded the risk control threshold of agricultural soil pollution in China. This area was a typical site of heavy metal complex
pollution of As and Cd. Certain control measures should be taken to avoid the diffusion of heavy metal pollution. The distribution of
heavy metal contents in 9 dominant plants showed that the enrichment of As and Cd in the upper and underground parts of Pteris vittata L.
was 1 798. 00 mg/kg and 1 333. 00 mg/kg, respectively, and 39. 69, 29. 55 mg/kg, which were much higher than other plants. The
results of enrichment coefficient calculation showed that the BCF of upper and underground tissues to As was 17. 67 and 13. 09 times,
and that of underground tissues to Cd was 10. 51 and 7. 83 times, respectively, indicating that Pteris viitata L. has the potential for
phytoremediation of As and Cd contaminated soil.

Key words: Pteris vittata L. ; heavy metal complex pollution; phytoremediation; Cadmium
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1 #RE5FE

1.1 H&ReRELSHE

Fie JE Bl BLEURE 1 SR AR A DX N 224 A R 3
T, RIER ARSI [RI AR RS DI N 1 A A
PR SR A KR, BEEUAE K R A i 5%
IR AR A AE Y, L9 R H i)
(1), BMHEYIRES ~6 bk, FHUEEYRPR
TR TR IR K BRAR Y R AR T
WA FIE, &1 WHEIFeikiE 100 HE kAL
i, fARCTE RS, JFE T TR YR
an PUE T, e b MR R IR T S RS LA

PWAH (100 °C), BRI 60 H e b LIS £
WidR . 5 H.
®1 9 MkBEY
R EmAR BT

(fgifg) FEA Alnus cremastogyne Burk.

(ig) Ktk Polygonum chinense L.
(igggéii%) TREHE Centella asiatica (L. ) Urban
<§ﬁg) R Selaginella nipponica Franch. et Sav.
(222) #£E Stellaria uliginosa Murr.

(ggg) WER  Fragaria nilgerrensis Schlecht. ex Gay
(ﬁi;g) MR R Pteris vittata L.

R RE PG R R

(REBR) o Pteris wallichiana Agardh

1.2 E&2BAFHNE

A S VR AR R R OB T AR S A, I
4 3 FE 5 SR ] HNO,-HF-HCIO, ( m ( HNO, ) :
m(HF):m(HCIO,) =5:2:2) JHfif, HEPHFE MR
m(HNO,):m(HCIO,) =8:2 J4f#. F1 R ICP-OES
(Thermo, iCAP 6300) ¥EX MK P& ELE TR
HRITMET. B-RRSRE 3 R TRK S
WA, RAGRITR N E. A TR B,
AR R R B R, KB atiK.

2 ZHREIE

2.1 XEPELBATHESESH

K FH 10 T fif-1CP-OES 36 X 4 3 b (1 As,
Cd, Cr, Cu, Pb flZn W& aFITINE, FR4S
T2 2.

HERITR TR A REY], By X i
As Fl Cd MR &)@ B T 2 R E (145
FREE R - A M 935 e KU 4 s b)) L E
A AR FH 38 T % DRV 0 36 1) [0 fH (40. 0 mg/kg
0.3 mg/kg) , PRIHEESKAE A W) RE % [R] B X As
MCd A EERS. Ao, BRETXH As 1y
AR IR TR A S Y KU A
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HELA B, 5 Cd f) 5 D 2 e T TS e
R E A B (1.5 mg/kg). WAR, ZRBHIX

WSRO R THAR ARSI b R
SRR FPAE R A b BRI AR S A R

R2 IBEHESRETINESE

FEfn 2 PR
As Cd Cr Cu Pb n

X 50. 61 1.68 70. 45 35.58 20. 09 26.19
R AP 133.60 2.99 158.45 47.77 19.95 61.82
K HeEE 99.24 2. 14 128.65 31.83 28.18 55.37
e 108. 80 2.37 123.30 39.45 16. 00 48.43
A 89. 69 2.00 125.70 28.65 28.41 58.20
ApE b 75.42 1.58 120.30 28.92 23.22 62.01
FEai 66.51 1.41 124.30 32.19 31.13 95.27
IR 101. 80 3.78 68.22 28.17 8.95 58. 88
RUE R 89. 69 2.00 125.71 28.65 28.41 58.20
PR KU 75.42 1.58 120.30 28.92 23.22 62.01

P oRp T REE, M7 NHPMRER %

AT L SR AR PR - 0 A JE T
PIE Y, FEARMES L3Erh As, Cr F Zn B35 S
RO XER 25 sy BMEFEMER L As 195
A TR XER LR 2 0 F s BRIAERAR PR 13
HK) As F Cd 2 5 HER ] i T A A ) AR s 1=
g, ULHHRIA TR A AR ZR AT REXT As FI Cd [F] Iy BAY
HERCR.

2.2 HMHERBAETNEENIH

SR GBI 7 -1CP-OES 3573 B % AP RE it (1 3t
b SR A TR SR, Rl X A R
PP E R S i, AT LA Ay IR i) M8
FizHaEmaes. noh, mdMES R, i
AT IR R ) AR 2 S A AN R
PSR CR & RMTEER IR 3 PR,

®3 EYARBLFEERTENSE

iR/ E fiiEa

TR B/ (mg - kg™")

As Cd Cr Cu Ph Zn
" I 2.718 0.143 5.287 7.321 1.437 34. 990
(5A
T 0. 600 0. 005 10. 970 6. 047 2.251 22. 140
. H b 0.538 0. 893 3.582 21.200 1.414 80. 710
KI Bk
T 1.766 0.875 11. 240 10. 790 3. 468 26. 860
} b 1.310 1.981 4.275 27. 800 2. 669 97. 190
TR
T 1.676 0. 920 9.076 11. 630 5.342 49. 840
o H b 3.241 2.621 12. 890 21.290 12. 640 177. 600
R AR
T 6.276 2.013 32. 400 46. 630 43.300 160. 500
i - 2.926 0.423 6.803 10. 980 6. 451 62. 260
FaR )
i 2.547 0.354 7.213 12.320 8.784 54. 940
. Mo F 4.977 0. 651 17. 410 13. 080 9.125 120. 600
B HAE
T 6.950 1.227 21. 980 33. 940 32.810 193. 300
i Mo - 1 798. 000 39. 690 4.346 10. 450 1. 466 17. 990
WREABR
T 1 333. 000 29. 550 136. 800 9.702 0. 986 20. 580
i |- 0. 500 0. 056 0. 654 5.273 2.433 14. 660
KRBk
T 0. 485 0.053 0. 749 4.926 2. 147 14. 350
b 0. 150 0. 110 0.513 6.941 1.545 25.510
74 e XU B
R 0.134 0.141 0. 649 5.784 1.337 21. 550
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WX LRI, FEARXT As (B ERAK, [Hih
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vy ARG S BB AR A LT AR AR XS Ph A
In WEERKZ, HHREERI A AXHN EE R
TCRMMmER, TR g i T A e = %
WARRI M [ . H XS As Al Cd (1) s 4R it v
ftb A5 W1, 4% %1 4 1 798.00, 1333.00 mg/kg Fl
39.69, 29.55 mg/kg, HbFEBIAIHL L ERAGEE 2 R AL
T 1, (2R RBREY 0 E X, T2
RN Cd 195 5 100. 0 mg/kg, ZAEYA REFR Ny
WERUEY. AT, AR KW, eSS
1500 mg/kg (g +-Hb |, RUEBREFEDY) . BRIARK M -
F3 B A 1Y) i ik 22 630 meg/kg (RS T T
M2% ), o igap & & 10 {500 B B,
AR AL WA PIRE AR 8 g 0 DX A1 1) AL 3 Ai
Yy, HHhESRN S EEINTENTR, B

P B 4 JE 1Y) AR A B IR B £ Ak el E NI
W ER 9 ML HEAE YT E S B E, K9
FOLSEAEDRT Cd s OR BT, X Cr BE5iafig
J1iZE.
2.3 MG EL RN EE A S

TRV AP AT 1 4w 0 & AR I 0L, AR
R E LRI (BCF) AN BCF= (i
RESETESR/ IEESR TR GE) O,
X4 4 JRIC R TEAE YA R A H i BCF #4713t
B, ORI A TR4 2.

EERBOT AR AR R, BRI R Y B AR
As Fll Cd By 4L RE 1 sk, BCF 4333k 17. 670 Fil
10. 510, i T [m RUBBREH 73 S AP e 45 XF
Cr & 48 R S B 1 02 MR WA B 1) Hb T &8, BCF 2hy
2.005, VLHIBRIARRNT Cr BA R = B mHE ;. AR A
LR EB X Cu 5 Ph & S RE 15wk, BCF 435
31,630 Fil 1.524, M EFEX) Zn & HEROR BT,
BCF 2y 3.051, [AULAT DME R IZ X 0 4 S AE )
#H.

x4 ESREREEEUTHERRY

. JL&E M BCF
T2 Hh AL
As Cd Cr Cu Pb Zn
Kk b 0. 020 0. 048 0. 033 0.153 0.072 0. 566
C
T 0. 004 0. 002 0. 069 0.127 0.113 0. 358
b 0. 005 0.418 0.028 0. 666 0. 050 1. 458
KT
W 0.018 0.410 0. 087 0.339 0.123 0. 485
i Hh 0.012 0. 834 0. 035 0. 705 0. 167 2.007
MEE
L 0.015 0.388 0.074 0.295 0.334 1.029
o o I 0.036 1.310 0.103 0.743 0. 445 3.051
R A
L 0.070 1. 006 0.258 1. 630 1.524 2.758
N Hh b 0.039 0.267 0. 057 0.380 0.278 1. 004
TR
R 0. 034 0.223 0. 060 0.426 0.378 0. 886
. Hh b 0.075 0. 462 0. 140 0. 406 0.293 1. 266
B
W 0. 104 0. 870 0.177 1. 054 1. 054 2.029
. Hh 17. 670 10.510 0. 064 0.371 0. 164 0. 306
HRMATER
R 13. 090 7.827 2. 005 0.344 0.110 0. 350
. b 0. 006 0.028 0. 005 0.184 0. 086 0.252
T 0. 005 0. 026 0. 006 0.172 0.076 0.247
. b | 0. 002 0. 069 0. 004 0.240 0. 067 0.411
PR RUZ R
W 0. 002 0. 089 0. 005 0.200 0. 058 0. 347

TEAWITEH, BRIATRHL 305 1 R AR As Hl
Cd By AR i T HARAE ), RUE MR e SR AU
PIE T, IRRER A AN RERR S Cd 1 SRR

Yr. AHE, T A RIS g Cd Y R X
BRIATR 4R Cd WBE DA &/ B R, HA5RBHY
JRUR IR PG B KU BRAH L, BRERTR XS As 1 Cd 9



%3

AR, UHME, 298 RIS X 1 X ALY G S R AR 69

EHESCR TR, IR BRAEXT As Al Cd
IREGTIR LIEAE I 1L BT HARIR HAT
g SRIDIVAGEL B

3 g

ARMFFEXF 2 B A8 I v T 11 0 DX DX ) 3
KR AR A 4 T A B AR AN [l 6
K H AR TR E L REGHAT TR, "L
AT 4518

1) X 4 As f1 Cd i & 5= T TR E 4
FH A= 4835 Ge XURS Ti Ae (B I (E, L Cd & ek
1.68 mg/kg, L 1 1.5 mg/kg (19 KUK 3 il 518,
JEO 32 X 35 - 39 0y A (b Ab R B A= i, IR EL
—E IR I TR S 1B A

2) WRWATR As F1 Cd R 4 R Y S R
FHAbA Y, HiTAERABERZ R, HA&N
Cd #y & EA 2 100 mg/kg, 1 ANBERFHE XN 2R
U, Jo5 AT SR B AL AR A 50 i As + 3 pH L, 1
0 A3 A B TR B0 E B A BR X As Al Cd B A5
YL 4 R I & AU

3) As Fl Cd 7E WA BR 1 B35 E BCF 43 5] K
17. 670 1 10. 510, 37 & T [R B XU B 5 74 e XL
Rk, HAERY XARKERL, BLIHXT As F1 Cd
[ A E LR MR € S EP Y O /Y
AL VORI EE 4 8 1) AH B LA 75 2 — 25 W5
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