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Abstract

Taking an industrial slag field in Sichuan Province as its research goal, based on the situation of
the site, 45 boreholes were determined, and the content and characteristic distribution of heavy
metals such as barium (Ba), arsenic (As), manganese (Mn) and sulfate ions and chloride ions were
determined according to the stratification of 10~20 cm. The results showed that the main conta-
mination factors were barium, chloride ion and sulfate, followed by arsenic and manganese in soil
of investigated site.
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HERIGHRHEL T AN XI5 R AT, FFX X 8 dh % 4 S N A BER B T By
b3S G i “ /oK o “ER” FARAWTEET AR EAGE, JUIE 2013 SRR CHRK T FHE
TR TARK AT MR IABLRILER & VPO (B4 3 T 95 AURFAE . ORUFAN AL 285 XU PP
SEVO T T AL X e TS AR DU T S A R TR AT B, LA E AN T L [1]-[14]

ASCLADY )14 B o AL T LR E SR AN I 5, P ZRMOTR AT T EENE, WR
WL L8 Cr, Hg, As SE0RKIE BRHE S SR e, BN T HERR X o+ A
Ry S AGAE. CHSASXMG IS . HIRBHE G B SRS 0.

2. M5 %
2.1. WARXER

WEFE XA T A5, AT AL 55,200 m?, T 1938 Eg r, I8 i F Ak T4 R 5i/E
A F) SRR BN RFNEA T AR R B RMERR T TR B, b O M B B AR BR 7R 22 104°45'47.71",
164 29°23'33.68" . ZRIfEFk UL THEM ), PaHE ) INAFZIRNLER Y2, B2 B 0T 40 o B sl 1
HIRAF e, CEART AR RAR . THEEEE LA 1. P2 XA R 1 E 2
RAAEEA, KBEEH, FEED, FH50E 17.5C~18°C, MiRE A—-6°CHM 42°C. X NAEETE TR
N EZEP IR &FAbX, B TPHRGE 1.8 mis, XZFHRGE 1.5 mis. FFHREN 77.5%. XK
FEPEN & 1100 mm A4

][l

Figure 1. Investigation status of the study area (the left picture shows barium slag and other waste slags;
the right picture shows the river on the east side of the site; shooting time is June 25, 2018)

1. MRXEEMIR(EERNEFRE, AEAMAMTR, HhiRE 2018 £ 6 A 25 H)

DOI: 10.12677/ije.2020.91013 96 A


https://doi.org/10.12677/ije.2020.91013
http://creativecommons.org/licenses/by/4.0/

RITW, PREETA

B EE ) KIL, WFE XIRR AREEUIG,  PE R AR AL ER s, 7 R DX SR A A A R T )
“HEEWLT 2yt RiER 12~15 m Wil 1 R, ZRAGXE WL 20 16~20 my B HERRREL,
] 2 fis . R ART X0 2018 B g (S e s, R4 200 m, BRAME — KB URIRINER 1,
WA B UV FH S N TG KA B | I AT 2 A Ab HL

2.2. MR ALE B

AT AAT B i B OISR A BRI (H) 25.1-2014) (37 ER 558 M AR S 000 )
(HJ 25.2-2014). Jb3iTh (7HIREEIEN S 0) (DB1L/T 656-2009). (¥ Al i iR 55 A A PEAL R T8
B M AR R E . TR MASAT S, BF 1600 m? A — MG FLAAL, LA 44 ANEEFL AL (]
2 FI7R) o HOREIRFE el L 4efi ) 55 R L3R 20T 0, 3R 2 HOREARFE 0~20 cm, HJS43[AJEE 0.5 m ¥R i HY
—/ME, HEZXEEZGRRME) . AR EETT AN T/ET 2018 457 H 2 HIF4hH, %2018 48 H 3
Hoem. JLHUIRE 220 4, BT Ffah B 1% 2 0 )14 16 4 tth S 38 25 =) 0 B AR Hh O ik A7 20 BT AR

L]

AR |
[EZSEAZS
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Figure 2. Layout of drilling plane
2. S FEHAEE

2.3. HERME

FE it W0 5 0,455 337 DR A W B = ARSI o I A PR ARG ) 3= A F ¥ & XRF (3 nov-X System).
{545 5K pH 11 (PHBJ-260), it FE I & {X (GDY S-101SZ) . {45 X Hi 5 % 4% (DDBJ-350 Y) . % i %11 (JPB-607
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Table 1. Detection methods and method sources
F= 1 WM ERGERIE

ES] BT E B J7 ¥ B 5 VR IR BB HREES R R
HERITBI HE BT SO
i P T A 6 T 55 5 HJ 680-2013 AFS-3000(012)(013) 0.01 mg/kg
SRR 12 FhooE I E R A A T S £
% KN - R 2 S T wERE ey T 07makg
HJ 803-2013
DX S IRAL 2R S BT 75 3 oy Bl Bk 4 o A A A
B 15 TR RS A i 0 TR g
-3 DZ/T 0279.3-2016
pH & +3 pH I E NY/T 1377-2007 PHSJ-4F I /% 11-(168) /
T3 EETFEENNE
BT TR 17 #4 25.0 mL W5E 0.01 g/kg
NY/T 1121.17-2006
IR ERAR T B E
TR AR AR BRI A 18 F5r 25.0 mL 5 0.01 g/kg
NY/T 1121.18-2006
2.4. WRAE

BRG] excel BRAFSER, R 0 M AN ST AR SCAGL S8 70K DPS@15.1 Hidfa b2 &

G 5E, w4 EET ArcGIS@10.1 BAEHIE .
3. BME R
3.1 EMHERPINERRGITHFIES

FEs TS REEE E 2, 9 b 3 S ML 2 e R BEIR BE (R 0 AL, BLHX ZK-07#460 3 45 R 9 51

CRAREEEL 60 cm [AIER), 3k B E S, e 2 .

Table 2. Monitoring data of soil pollutants and volatile organic compounds

2. BRSRMEEL BN KR

KT H LSRR E (cm) 700~720 720~740 780~800 840~860 900~920 960~980 1020~1040  1050~1070
Tt mg/kg 60 140 4.08 3.81 3.57 3.97 4.01 2.31 2.15 2.01
A1 mglkg 2000 577 678 651 557 652 602 575 571
(PRt 7 )
5 mg/kg / 4736 5664 5764 5493 5571 4121 4250 4029
%% mglkg 2000 412 464 589 571 609 578 486 457
(FE PRH 7 AR iE)
pH 1 / 7.12 7.35 7.44 7.19 6.55 5.85 5.81 5.85
HE T(g/kg)  0.04 (I FHH) 0.2 0.14 0.12 0.14 0.14 0.12 0.10 0.094
BB (g/kg)  0.02 (I 5Hi) 0.4 0.45 0.05 0.06 0.06 0.08 0.06 0.06

AL 45 R S SRR i AT SR U R K 3

DOI: 10.12677/ije.2020.91013 98

A


https://doi.org/10.12677/ije.2020.91013

RITW, PREETA

Table 3. Mean value and distribution range of pollution sources in soil
3. LIERSREHNERSHERE

g BfH I3 H 153 %A Sy AT (mglkg 58 pg/kg)
pH 7.752 5.21~12.6 HET 2.016 g/kg 0~18.4 g/kg
MERAR 0.944 g/kg 0~6.812 g/kg fif 8.72 mg/kg 1.29~88.43
i 636.41 mg/kg 119.6~9057 mg/kg 2l 3189.17 mg/kg 393.75~34280 mg/kg

3.2. +EESE Ba. As. Mn ETLESTEOMIFE

FIF ArcGIS10.1 2 il i 72 X 3ok T3 2 Fh 5 4 25 ) 0 A i 1) 3~22 Fio . JeER S &2 A b,
PLEE 0 7 DA o X AR RAS [ JE A7 H 3R iZ e AR X3, B AR A A7 M sE PRy, 4 /ME
28 b R TA X IRE ], BT s 1 SRR O 2B R BV (K AR R

321 TEFRELRTNEESTHE
AN FIGR P 3 I e A 4] 3~6 P

e

1586888588 88855]%

|
L |
§ ¥

1: 2000

Figure 3. Distribution of barium content at 0~0.2 m depth in soil
B3 T 0-02mRENSESNHE

P i KBS BI BB BB BBV RERL

1: 2000

Figure 4. Distribution of barium content in soil at a depth of 1~1.2 m
B4 tE1-12mREMEENHE
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WA = R I 45 R K 1 3~6 b, T E XSk R AU (B 2909.66 mglkg, T4 A TE
411.8~27,500 mg/kg Y[l A, TIBATIURE & 220 14, MRHE (7 SRS VR4l L (E) (DB 50/T 723-2016
PR T L bR ) o R R/ L bR v R A (P1——2000 mg/kg), EEAREESECA 75 1, RERERRR AN
34.09%, B NEEAREEL 16.14, S XIHEFR s KI5 PR EEAEF, EEZ IS YA ZKOL (75 4R
[ 0.4~2.8 m, JbAbT5 YL IRFESEPRRRE, BIEEZEREE, FE). ZK09 (75444 5 0.5~0.6 m). ZK10 (I5
PIRFE 10.1~10.6 m). ZK11 (75 YLIRE 0.2~10.6 m). ZK14 (V540K 7.5~8.0 m). ZK18 (75 41K F 9.3~10.7
m). ZK19 ({5 4R SZ 6.3~7.8 m). ZK27 (J54IRTE 14.2~14.8 m). ZK21 (J5YKFE 7.2~7.4 m). ZK20 (5
LR 7.5~8.0 m). ZK25 (5 44IR % 15.2~16.9 m). ZK31 (5 4I%E 5.2~6.0 m). ZK26 (5 4% % 10.0~11.9
m). ZK33 (5 YIRS 6.3~7.0 m). ZK37 (75 44ASE 0~0.2 m). ZK38 (75 44IA % 0.2~1.1 m). ZK36 (75 4%
£ 0.5~1.0 m). ZK34 (75 44K FE 5.1~5.8 m). ZK42 (5 IR E 1.1~4.0 m). ZK35 (5 G« 3.0~3.6 m). ZK43
(75 YTRE 0~0.2 m). ZK40 (V544 ¥ 0.5~0.7 m).

FE -4 2mRENE B TRE

reiia s

lx
SpE LB EBEREGED

Figure 5. Distribution of barium content in soil at a depth of 4~4.2 m
5 B 4~42mRENSESHE

55 2mREIN A B4 Fo

PSRV ERERIT TN

533

Figure 6. Distribution of barium content in soil at a depth of 5~5.2 m
6. L5522 m RENLESHE
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3.2.2. ARIRE LEHI=E 537

ANTRIR B L3 i B B 2 [R) 40 AR ] 7~10 Fow

TR (X 45k 3 R R M 8.72 mglkg, TEEESAAE 1.29~88.43 mo/kg S PN, ARYE (HIEIAE &
AL 35895 e KBS B R e (R AT)) (RATFA) (GB36600-2018) HIVFAf kit (i i it fE——60 mg/kg),
AR IR S 220 1, EEFRFESECN 2 48, BERERREEH 0.91%, SOHAREECH 0.474 £, MR A6 E
TP ATAE ZK-354# (V5 IR FE 3.0~3.6 m).

323. FPRIRELEPEESEZE T HE

ANRIR P -3 Mn & & 2= 180 A a0 ] 11~14 B

WA DX R P R 4By 636.41 mglkg, EEpAGLE 119.6~9057 molkg YEE N, HRAE (It
WAL IR ) (DB 50/T 723-2016 55 X7 H 75 s o) A e A/ Ll FH st v BRAE (——2000 mg/kg),
FRFEGANEL 3 S, FEAERR RN 1.36%, SOHIRMEECH 3.469 15, BAR A7 E 20 A fE ZK-01# (75 G4
% 0.4~1.8 m).

1: 2000

Figure 7. Distribution of As content at 0~0.2 m depth in soil
7. £ 0~02miRE As SRS HE

1: 2000

Figure 8. Distribution of As content in soil at a depth of 1~1.2 m
8. T 1~12mRE As FSENTE
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Figure 9. Distribution of As content at 4~4.2 m depth in soil
9. X442 m RE As BEDHE

1: 2000

Figure 10. Distribution of As content in soil at 5~5.2 m depth
10. £ 5~52m RE As SENHE

Figure 11. Distribution of Mn content at 0~0.2 m depth in soil
11. 1% 0~02 m RE Mn EE5HE
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[IEEEEEEEEEEEREEEE
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Figure 12. Distribution of Mn content in soil at a depth of 1~1.2 m
B 12, HE1~1.2mRE Mn EEHHE

123000

Figure 13. Distribution of Mn content in soil at 3~3.2 m depth
13. £ 3~32 miFE Mn SENHE

ex

PEiiEEtiiidbiiid

1: 2000

Figure 14. Distribution of Mn content in soil at a depth of 4~4.2 m
B 14. 138 4~42m RE Mn ZEHHE
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324 FRIRELRTREFSEZESHE
AR 3 S T B A s 15~18 .

1:2000

Figure 15. Distribution of chloride ion content in soil at a depth of 0~0.2 m
E 15 TE0-02mREEEFRENHE

s e

1:2000

Figure 16. Distribution of chloride ion content in soil at a depth of 1~1.2 m
E 16 T 1-12mRESBETFEENHE

1:2000

Figure 17. Distribution of sulfur chloride ion content in soil at a depth of 2~2.2 m
17. £ 2~22m REMEBTFIENH
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1: 2000
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Figure 18. Distribution of chloride ion content in soil at a depth of 4~4.2 m
18. X 4~42m RESETFEENHE

Figure 19. Distribution of sulfate ion content at 0~0.2 m depth in soil
19. T 0~02m REMBIREFEESHE

1: 2000
- - e

Figure 20. Distribution of sulfate ion content in soil at a depth of 1~1.2 m
20. B 1~12m RERBIRSFRESHE
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HRAE 25 PRSI 25 S #r J 1) 15~18 23 al 1, 2 X 4 b S0 T IME A 2.0 glkg, FEMAGLE
0~18.4 g/kg JEFEI N, XIREFH{E N 0.04 g/kgs WRERARIIE N 0.944 g/kg, FEHARLE 0~6.8 g/kg JEHE M,
X351 S=AE N 0.02 g/kg.

325 FRFRELRTHRBRSEZESHE
AR 3 B ER AR B8 T A (W A A P 19~22 R

s s
514

1: 2000

Figure 21. Distribution of sulfate ion content in soil at a depth of 3~3.2 m
B 21 HIE3-32m RERBREFEE0HE

1: 2000

Figure 22. Distribution of sulfate ion content in soil at a depth of 4~4.2 m
22. XIR 442 m RERBRIRETFSEN®

4, gEip
VA i B S N AL AU TR R AR, FLUCON, . VAT R R
HEPRBE T R 05 P RS B AR HE (AT) ) (R A1) (GB36600-2018)H — 3 il e, BANH

B (i LIRS TR ) (DB 50/T 723-2016 Tk it 77 krik) o i iR/ ok s bR PR A, -3
KB TFARIR L S A Lz X 3 S F . BSOS T T B A B B 7 R4 TAE.
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