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Bl WA S E NS R 3 AR A KR ST TR A X R A R T Y R H
WA BT VAP IFR T T R R S L pH A OCHE . S5 R R I P As.Cd, Cu, Ni, Pb.Zn
K Cr i R TR L i As IRRIEZR I E.Cd,Cu, Ni,Pb,Zn & Cr DAFR 25 0 &, 5% 8 25 L 5 4 8 L 4
Sy TR E L MR A h v LI ER A JE Pb et P E LAY As FI Cu RS TSN 1 HEE SR H P R
PEEHEESE As,Cd fI Ni 28 KR ESE Cu 28l H 9IRS R 8 SR (E Rt 3 R s e,
PR Y A RAYA SRR As>Cd>Cr>Ni>Pb>Zn>Cu, R M T3 As A= W4 30k 48 S0k s
kAL M R IEE SR A A SR Cu 2w FTEMAS PhRES Cu s pHEEHM BE EHX, BRES
Zn 5 pHEEW B EFRAHL, RES Cr 5 pHEE RE AL IRAES As 5§ pH 2 B EEAC, Witk 15
FEZH As,Cd,Cu, Ni iX 4 FhEEJE W BR As b AR 3 Moo KRR T a5 AR 7 IRE,
KB W 1 pH(E AR WA BASN
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Characteristics and Evaluation of Speciation of
Heavy Metals in Forest Soils of Karst
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Abstract: The field survey and indoor analysis were carried out to investigate the characteristics of total con-
tents and the speciation of heavy metals in forest soil of Karst, to evaluate the heavy metal contamination and
the bioavailability of heavy metals in soil, and to discuss and analyze the correlation between heavy metal and
soil pH value. The results showed that the total contents of As, Cd, Cu, Ni, Pb, Zn and Cr in neutral soil
were higher than those in acid soil, As mainly occurred in acid soluble fraction, Cd, Cu, Ni, Pb, Zn and Cr
mainly occurred in residual fraction, and the proportion of residual fraction of heavy metal in neutral soil was
higher than that in acid soil; the total contents of Pb in acid and neutral soils were higher than the soil back-
ground value in Guizhou Province, and the total contents of As and Cu in neutral soil were higher than the
soil background values in Guizhou Province; the total contents of As, Cd and Ni in neutral and acid soil were
higher than the secondary standard values of soil environmental quality, the total content of Cu in acid soil
was higher than the secondary standard values of soil environmental quality. The comprehensive pollution in-
dex showed that the acid soil was slightly polluted, the neutral soil was moderately polluted. The bioavail-
ability of heavy metals decreased in the order: As>>Cd>Cr>Ni>Pb>Zn">Cu, the bioavailability of As in
acid soil was the highest, and the bioavailability of heavy metals in acid soil was higher than that in neutral

soil. The total content of Cu, the oxidizable fraction of Pb, the residual fraction of Cu were extremely signifi-
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cantly positively correlated with soil pH value, the acid soluble fraction of Zn was extremely significantly

negatively correlated with soil pH value, the acid soluble fraction of Cr was significantly negatively correlated

with soil pH value, and the residual fraction of As was significantly positively correlated with soil pH value.

The forest soil in karst was mainly affected by As, Cd, Cu and Ni. Except As, the other three soil heavy

metals belong to the state of high environmental background and low activity.

Keywords: karst; soil pH value; heavy metals; bioavailability; speciation analysis
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(2) WA 50 ml 9 0.5 mol/L #hWR M T 22°C
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i { As Cd Cu Ni Pb Zn Cr

T/ (mg + kg 1) 75.19 0.77 64.62 46.22 148.33 191.39 48.91
PrifEZ/(mg » kg™ ) 8.95 0.49 7.26 11.82 16.77 30.24 16.74
1z 11 A RE % 11.91 63.47 11.23 25.57 11.30 15.80 34.22
BKME/ (mg - kg™ ) 91.24 1.79 73.11 62.74 163.3 250.6 78.82
B/ME/(mg « kg D) 63.60 0.28 48.76 30.78 113.6 162.6 27.22
FHMEH/ (mg « kg ) 80.72 1.11 85.51 51.75 179.85 201.69 62.52
brUEZE/(mg » kg™ ) 15.30 0.80 20.47 6.70 49.23 54.46 9.84
ok W RE Y 18.95 72.07 23.94 12.95 27.37 27.00 15.73
R/ (mg » kg D) 97.34 2.58 116.2 61.32 264.10 297.5 73.65
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KGR AREON 0.61, W TR IX AR bR o L 2w BFEMG DEE SR e m, DR SE Pb 5
AFIES S 15 pH (HAHCHE /T s RIS Zn 5+ Cu IR B FIEMIE.Cu 5 As,Pb 5 Cd fil Cr 5 Cu fy
e pH (H R BF A IRIFS LE SR Cr 51 REFEHK,

pH {H2 8 3% T TR RS H 1 E 48 5 -1 pH 90 r _
(AR 3% TS LRSI Ph 5 1L pH 200 [Ep
(5 L T AT MDA 2RO 0,605 58385 Cu 551 ﬁso IS i
HE pH H M B35 EARDC, RIS IR AR As 5+ §40 1=
e pH (R BFEM, HEESBHRY 1 pH (2 gso L
[BIAFAEAR G, R34 R T R Z R AAE AR G, R -H-lfg Js= =
HATHE S8 Cu 5 As 2B EMK,Culy Cd 20 o LE — Y v e |
FIEAG AR EEE SR Cr 5 Pb 2 8 1M As Ciuﬂﬁﬁgﬁfng Zn  Cr
s EMSHHEES)E NS5 Cd M Cr 5 Zn B 8% 1 RE 15 pH B T I H 45 X F bk 1%
TS, Zn 5 Ni 1 Zn 5 Pb A BE AR, Cr 5 Pb 24 BLEAEMERIEIER
x5 BB REAEELEESES TIE pHEXMEST
i H pH & As Cd Cu Ni Pb Zn Cr
As —0.28 1.00
Cd —0.24 —0.313 1.00
Cu 0.33 —0.45" 0.49" 1.00
iR v 2 Ni —0.06 0.27 —0.30 0.27 1.00
Pb 0.12 0.12 —0.22 —0.19 0.19 1.00
Zn —0.82"" 0.15 0.05 —0.23 0.10 0.03 1.00
Cr —0.44" 0.37 0.10 —0.39 —0.33 0.11 0.20 1.00
As 0.09 1.00
Cd 0.35 0.12 1.00
Cu 0.13 —0.25 —0.24 1.00
CIRZYE Ni 0.04 0.08 —0.10 —0.11 1.00
Pb —0.24 —0.02 —0.07 0.16 —0.10 1.00
Zn —0.37 —0.13 —0.01 0.41 —0.16 0.03 1.00
Cr 0.16 —0.12 —0.33 —0.01 —0.42 —0.43" —0.08 1.00
As —0.09 1.00
Cd —0.30 —0.23 1.00
Cu —0.41 —0.24 0.09 1.00
IR Ni 0.11 —0.08 —0.62"" 0.12 1.00
Pb 0.60" 0.33 —0.40 —0.26 0.32 1.00
Zn —0.17 —0.33 0.17 —0.02 —0.54" —0.48" 1.00
Cr 0.25 0.36 —0.21 0.06 0.36 0.50" —0.68" " 1.00
As 0.57" 1.00
Cd 0.37 0.18 1.00
Cu 0.61°~ 0.48" 0.25 1.00
RS Ni 0.12 —0.29 —0.09 0.21 1.00
Pb 0.35 0.20 0.56" 0.74" " 0.22 1.00
Zn 0.24 0.33 —0.42 0.16 0.12 —0.21 1.00
Cr 0.40 0.22 0.25 0.44* 0.32 0.28 0.06 1.00
As 0.35 1.00
cd 0.31 0.28 1.00
Cu 0.61°~ 0.44" 0.25 1.00
£ Ni 0.12 —0.29 —0.13 0.26 1.00
Pb 0.39 0.27 0.53" 0.77"" 0.30 1.00
Zn 0.20 0.30 —0.50" 0.14 0.10 —0.20 1.00
Cr 0.42 0.33 0.32 0.46" 0.28 0.28 0.08 1.00
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