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Changes in Factors Influencing Soil Acidification and Nutrient along
Different Slope Positions in Extremely Acidified Waste Dumps

ZHANG Jian-feng, XIE Jin-liang, HE Xin-chun, LIU Yong-bing, JIANG Jiu-ning,

CHEN Yu-fei, ZHONG Xiu-qin
Abstract; In order to understand the changes of soil acidification and nutrient distribution at different
slope positions of extremely acidified waste dump, taking three typical waste dumps as the research object
in Xinshan Area of Dabaoshan Mine in Guangdong Province, the changes of soil pH and net acid genera-
tion test, and the distribution differences of soil organic matter (SOM) , total nitrogen (TN) , total phos-
phorus (TP) , total potassium (TK) , available nitrogen ( AN) , available phosphorus (AP) and availa-
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ble potassium ( AK) at different slope positions were analyzed. The results showed that: (1) The pH val-
ue range of 0 ~100 c¢m layer at the slope toe of the waste dump was 1. 96 ~3. 76, which meant the soil
was strongly acidic. The acid production capacity of soil was medium or high in 0 ~20 e¢m layer, which
had the trend of slope middle < slope top < slope toe;(2) The average content of SOM in 0 ~20 cm soil
layer had the trend of slope toe > slope middle > slope top, and the variation ranges were 0. 24 ~
2.32 g/kg, 0.53 ~1.83 g/kg and 1.28 ~1.55 g/kg, respectively;the average content of TN had the
trend of slope toe > slope top > slope middle, the higher slope toe was 0. 25 g/kg; the average contents
of TP and TK were high, which were 1. 00 g/kg, 1.02 g/kg, 0.94 g/kg and 44. 74 g/kg, 48.59 g/kg
and 47. 81 g/kg at the slope top, slope middle and slope toe, respectively ;the average content of AN had
the trend of slope toe > slope top > slope middle, which were 54.37 mg/kg, 34.53 mg/kg and
26. 60 mg/kg, respectively; The average contents of AP and AK at the at the slope top, slope middle and
slope toe were 3.52 mg/kg, 2.52 mg/kg and 2.15 mg/kg and 36.67 mg/kg, 36.67 mg/kg and
38. 33 mg/kg, respectively; (3) The soil fertility index (SFI) in 0 ~20 c¢m soil layer along different slope
positions was 0. 28 ~0. 52, which had the trend of slope toe > slope top > slope middle.

Key words: acid wastewater; extreme acidification; metal waste dump; slope location; soil profiles; nu-
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trient distribution; soil fertility ; soil remediation
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IEAh, B 7 38 7T DL AR 0 ~ 20 em
TIEZ R TRr E R A —E . Hh
AN -2 55 R S A SO S > BT > S ST
b AL AN V25 5 553 5 34,53 mg/kg,
26. 60 mg/kg 54. 37 mg/kg, J&T 5 FK LUK,
SR 225 2 ARSI R 18. 55 ~91. 70 mg/kg; 3
T Herp B Ah AP -2 5 i o300 3,52 mg/kg
2.52 mg/kg 2. 15 mg/kg, J& T 5 LN FARAKF S To
AORE ST AP 2 8 22 5 0, 3 b RN I AR fE S
B, AP & i AR AR A 1. 55 ~5. 26 mg/kg; B T
Berh B AL AK P25 5351 D 36. 67 mg/kg
36. 67 mg/kg 38. 33 mg/kg, J{T 5 HLL FARAF, 3

HALFE SR Y AK 35 28 57 3% (P <0.05) , 224k

JEHE A 10. 00 ~90. 00 mg/kg.,
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EEL7D pH SOM TN TK AN AP AK
pH 1
SOM -0.23 1
TN -0.06 0.68" 1
TP -0.89 ™ 0.09 -0.18
TK -0.18 -0.30 -0.12 0.11 1
AN -0.35 0.17 0.37 0.23 -0.02 1
AP 0.72" -0.73* -0.44 -0.51 -0.11 -0.29 1
AK 0.95* -0.29 -0.08 -0.90* -0.23 -0.23 0.67" 1

H: % P<0.05, %% P<0.01 ,N=9
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IR RHIE(E P J7 FIEA
Hor sy JEEORBE L PRE RBE
ISyt % Sy H/ % Gr/% Syt %

1 3.73  46.59 46.59 3.73  46.59 46. 59
2 1.99  24.89 71.47 1.99  24.89 71. 47
3 0.96 11.94 83.42 0.96 11.9%4 83.42
4 0.87 10.91 94.33
5 0.28 3.46 97.79
6 0.12 1. 54 99.33
7 0. 05 0. 65 99.98

8 0.00  0.02 100. 00
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(R385 Ak A= SR 3 RNy o 3B > BT > e

HRAEER 1 A 6 A [RI A Ak g4 o 0 -+ g
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A 148 B v 1A o BE ) AR A e, 2 SR AN TRT 8 TR
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Pty Ak E R R R R e E R R =
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Y
EizLan
B1ERS B2 ERS B3 ENS
pH 0. 94 0.29 0.05
SOM -0.53 0.75 -0.20
TN -0.32 0.82 0.30
TP -0.81 -0.47 -0.22
TK -0.13 -0.48 0.73
AN -0.43 0.24 0. 48
AP 0. 87 -0.27 -0.01
AK 0.92 0.30 0. 08




2021 4E 10 A5 4 MRk AR IR RIFE M S IF— k@ ies (TR & - 43
£6 WBELEETIHARRAIAL 0 ~ 20 em 1R +1EA0 S35 ( SFI)
T 13 pH 2H TN 44 TK "
g s X y W YxW  ox % W YxW o« % wooyxw
K1-1 5.81 0.75 0.47 0.35 0.18 0.42 0.25 0.11 48.97 0.52 0.12 0. 06 0.52
T K24 2.70 0.31 0.47 0.15 0.17 0. 39 0.25 0.10 41.92 0.43 0.12 0.05 0.29
s K3-7 3.31 0.43 0.47 0.20 0.25 0. 63 0.25 0.16 43,42 0.45 0.12 0.05 0.41
AVG 3.94 0.50 0.47 0.23 0.20 0.48 0.25 0.12 44.77 0.47 0.12 0. 06 0.41
K12 2.78 0.33 0. 47 0.15 0.12 0.21 0.25 0.05 55.78 0. 60 0.12 0.07 0.28
Yy K2-5 4.13 0.57 0.47 0.26 0.23 0. 58 0.25 0.14 45.28 0.48 0.12 0. 06 0. 46
K3-8 4.10 0.56 0.47 0.26 0.15 0.30 0.25 0.07 44,71 0.47 0.12 0. 06 0.39
AVG 3.67 0.49 0.47 0.23 0.17 0. 36 0.25 0.09 48.59 0.52 0.12 0. 06 0.38
K1-3 2.88 0.35 0.47 0.16 0.28 0. 68 0.25 0.17 54.49 0.59 0.12 0.07 0.40
e iy K2-6 3. 60 0.48 0.47 0.22 0.24 0.59 0.25 0.15 47.53 0.51 0.12 0.06 0.43
K39 4.04 0.55 0.47 0.26 0.23 0. 56 0.25 0.14 41.42 0.42 0.12 0.05 0.45
AVG 3.50 0. 46 0.47 0.21 0.25 0.61 0.25 0.15 47. 81 0.51 0.12 0. 06 0.43
P X 3.72 0.20 46. 99
SR b -2.50 -2.50 -2.50
0.55 FER R, RIBHIX KL K2 K3 HE LR RE 1
w50l ° e SR BC # TARBR AN B CK RN T AR
X XU TALBOIR E 5, BR AL 15 2 ol | A
3000 T W T AL BT AT AR A
3 o el y, vl =}
fg 040 . ° WFFE e PR FR AL HE - 373 B, B - 39898 2235 7= PR o
’ o Ny PN N = = A
;@ NAG f B, X AT e 02 B 4 R T 1 R, W e
+ 035 PRI R ST
0300 . 3)VE MR HA G AN SR 4 A W
° P e AR E RN s SRR Y A R
0.25 I L 1 1 L e " . —
440 460 480 500 520 540 N AEHEE 5 0 ~ 20 em K2 B PR F E RS
S R i m

B8 AREEAILL 0 ~20 cm TIEE T IER HIgHbE
HLEHBREENTL

4 e

D) ARG R IR, RIGELIX 3 A HE -3 14
0 ~100 cm 4% 32 pH H /N, + 5 7= iR 1
8RR & Rm T X HEE S e (=2
B FeS, ) Bl T2, I L RARIMKIEER, 5
R FER 0,) FUKZES 050 il , 7646 55+ AN
B/ B SE AN TR P ALV BT Sl % AR AR RO
MFEmRS , s AR TR 2 e iR Ak
ARG PR R HU A S, pH (R 23 Bt 9 VR
Bt BRI S 3 SRR HE L3
+ 4 pH H¥ A BETR B R — 5 LA, X 1] g 2
R pH AE A2 HE + 7 e BUFEBR  HE R =887 A %
43 TR K IR I B) 45 Z2 b R 285

2) BRI 1458 pH A 5 (T iR & w4
PR TR R AR A AR5

R BB, 2N 95% DL i IR R DA
PLSAEAE , Lo e 2 TA ML & L
SRS AL R A7 R AR G i 2P IR A O
PERO2 AN ARSI R X A o A 42
SRR, EEE N AT RE S HE 5 e R
IR K

A)AWFFE R, B X L AL SR O & L
P, ELITO0 382 r 3 MDA [ 35 A5 Ak 2545 5 T 114 1 25
AR R EES, — T, R & ] fg
SE TR AL iR -5 TR 2K M 25 R 3R 5 95— 5 THI
HikZ F SR AL MEA G, T EAE SR
RIS REEADE, BEAT LT & ey i >
DAL AT L i 4 g A Lo 5 fa o 1 i T 4 5
TR, SR AR 1 TR
BAAET LRI, BB EIE AR OBoM] | i 4
IR — AR T L™ W) BRI ML |, 75 28
i A A P AR A WA S 38587 7 A BE B )
MRS, SR B S S8 AR R 5 S ARAEG, ] B

Hexe



VIR A B&B TP

Ok BIMMR

R s = IR B AL PR AL R A 4

VR AT B A O S AR DG 2 AR TR

5 45
1) HE 31X 0 ~ 100 em +HEJZ ) pH {E7E

Bl 1.96 ~3.76, 7= R B W, S T0 3 3 O ~

20 em 3 pH EER 22 ORI ., £ 18 pH ¥1H

3 3.94 3.67 3.50, 0 ~20 cm +JZ NAG-pH<

2.5, R W] b B EGE IR, PR RE ) RN R B

W < BT < SR, SR AL 7 PR A B I ¥ IRV

NAG -4 12. 25 kg/t(H,S0,) .

2) AFRIEAIAL 0 ~20 em + ZAHUT & A
SR > e > 3T, ARfE S 4350k 0. 24 ~
2.32 g/kg 0.53 ~1.83 g/kg . 1.28 ~1.55 g/kg, H 6
PARIKF-

3) 0 ~20 cm 12 R & Ak I

> ST > B B IAL B, 0. 25 ¢/ke, JR T 6

PARIKT 5 ARG BRI HE 4 37 2 0l - 35 15 £ Fn 4

VA S B R e T b SB35 1,00 g/ kg

1.02 g/kg.0.94 g/kg F1 44.74 ¢/kg . 48.59 ¢o/ke.,

47.81 g/kg 350 2 L) T E/KEAT T AR B

4) 0 ~20 em +JZHEE T & AR >
BT > Y ik s V245 i o 54. 37 mg/kg
34. 53 mg/kg 26. 60 mg/kg, H} 5 LT KAF- , A
Wi AR 2R B, W b o ~
20 em )2 0 B AL R RO 38 1 4 R
3.52 mg/kg 2. 52 mg/kg 2. 15 mg/ke, Fl 36. 67 me/kg .
36. 67 mg/kg 38. 33 mg/ kg, ¥4 5 UL R,

SYARRBEALAL 0 ~ 20 em + 2 A S35 %
(SFI) >} 0.28 ~0.52, Gk [ 2 I > YT > 4
P EE
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