+ 86+  May 2025 Plating and Finishing Vol.47 No.5 Serial No.386

doi: 10.3969/j.issn.1001-3849.2025.05.013

BE U HRESRISRIHHERIEEBRERIT

EH, F W, TRR#E
(GFEWAESHERE O, LR B, 250399)

WE: AEFoRAEHE ) M IR T LT RGOSR R, BTG IPHERAETESE, RIZXGHZLFAA
BT, BREECEGHIEETLET LIRS LMY, IO T RRRELENTLE T A N4
FolFE XK. HENETLETEERE) A By, HHELEIZRRTEERER, B TEHX
HEEUATASZERREZGH R LPERLE, THATELEFEMOIRRELH, BRELETEME
ZREPAERELE, RIGFESNBT EH0 LRBRNEH 1451074, KT 100, =Maey LRERBAER
A 212, KT 1, HREITAKRERAETESKF, AP psE KR, @450 ERA8R S ERGT
SRR, KA Ordinary Kriging(#38 & 2 4518 55) #7158, AT B A KB R E, FHKFT TireEE
BE %,

XHEE: Wi 1 T4 Ntk $HFGE

FEHES: x53 NEkFRIRAS: B

i
B

Investigation on the distribution characteristics and restoration pathways
of heavy metals in soil at an electroplating plant

Li Jigiang, Yin Chong’, Yu Xiaojing
(Jinan Ecological Environment Monitoring Center, Jinan 250399, China)

Abstract: Investigating and analyzing the distribution characteristics of heavy metal pollution in typical
electroplating site soil, conducting risk assessment and management and restoration, is a necessary task
for the safe reuse of such sites. Based on the current status of heavy metal pollution in electroplating site
soil, the quantitative analysis was conducted to investigate the spatial distribution features and pollution
areas of heavy metals at different soil depths. The heavy metal pollution in the site is corresponding to the
production function division of the electroplating plant, indicating that the heavy metals mainly come
from the leakage of electroplating solution. Due to the poor permeability of the fill soil layer below the
site, which is composed of poorly consolidated clay and medium weathered rock, it is difficult for heavy
metal pollutants to migrate to deeper soil layers. Therefore, the heavy metal pollutants are mainly
concentrated in the surface soil. The soil carcinogenic risk of hexavalent chromium pollutant is 1.45x1074,
which is greater than 107°; the non-carcinogenic risk of trivalent chromium pollutant is 2.12, which is
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greater than 1, both of which exceed the acceptable level of human health risk. When estimating the
restoration area of the assessment site, the method of connecting non-exceeding points in space was used,
and the Ordinary Kriging (ordinary Kriging interpolation method) was used for refinement to optimize
the boundary contour of the restoration area and explore feasible management and restoration schemes.
Keywords: electroplating; soil; heavy metals; risk assessment; controlled restoration
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Tab.1 Summary list of the over-standard points

BhR | AR | R | BRHME | LR | S TR | A | R | Bk
AL | Em | BT | /(mgkg ) | KA /(mg-kg™) £ /(mg-kg™) 53
N JIR
S12 [0.1~0.5 283.0 5.7 48.65 78 2.63
= +
N
51.2 5.7 7.98 78 0.00
= FI
S13 |0.1~0.5 [—
Mg | 55800 + 2500.0 1.23 2 500 1.23
| 122000 10 000.0 0.22 10 000 0.22
. FI
0.1~0.5| A% | 489.0 5.7 84.79 78 5.27
S15 +
i ,
0.6~1.1 20.0 Bt 5.7 251 78 0.00
ZI
0.1~0.5| A% | 3120 5.7 53.74 78 3.00
S16 +
i ,
0.6~1.1 6.5 ¥t 5.7 0.14 78 0.00
ZI
0.1~0.5| U 410.0 5.7 70.93 78 426
S17 +
2.1~2.5 1020 | ¥+ 5.7 16.89 78 0.31
Vaviix i
8.2 5.7 0.44 78 0.00
= +
S22 [0.1~0.5
X IR
£ | 154000 N 10 000.0 0.54 10 000 0.54
N
8.4 5.7 0.47 78 0.00
23 FIA
$26 |0.1~0.5 [—
M| 502000 + 2500.0 1.01 2500 1.01
B | 242000 10 000.0 1.42 10 000 1.42
1.2.2 FAESR AR . MR SN S3. S7. S12. S13. S14. S15.

WD A RSN R E, FAH S16. S17. S18. S19. S21. S22. S24. S25. S26.
Pt A5 Ve SRR A48, 1646 T IR Hi2264 . R S27. S31. BCIMIBC2, L1119/, @FRFE M ILTH48
PERr 25 58, MR SIS . BB TR AE A A FE A, R 671.57 m?,

®2 BIRRAGHR

Tab.2 Statistical table of the over-standard conditions

FE | AR e st
R /m F/m?
S3. S7. S12. S13. Sl4. S15. S16.
1 VAV/IK:: S17. S18. S19. S21. S22. S24. 0.1~5.9 2671.57
$25. $26. S27. S31. BCl. BC2
2 peg=d S13. S26. BC2 0.1~1.0 524.15
3 B S13. S22. S26. BC2 0.1~5.0 695.28
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Tab.3 Summary of the contaminants of concern in soil

) L R [iipaey A EHME O
754 CAS %i's o
J&/(mg-kg™) /(mg-kg™) /(mg-kg™) AN
I ES 18540-29-9 489 5.7 78 84.79
pry=3 16065-83-1 5580 2500.0 — 1.23
[ 7440-66-6 24200 10 000.0 — 1.42
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Tab.4 Carcinogenic risk and non-carcinogenic hazard quotient of pollutants exceeding the standard

B e
IEES CAS 4 FHBA L [ L N B3| & | DL | e pl L RN L3 &t
T s e e N e N o T N
L7 HERURLY) | SRR | R WKLY | HERURLY) | ORI
CRois CRycs CRpis CRn HQois HQdcs qulS Hn
=M :
16065-83-1 — — 7.520x1073 — 2.110 2.120
Ay
18540-29-9(8.91x1073 — 5.61x107°(1.45x107%  0.361 — 0.284 0.645
£ | 7440-66-6 — — 4.120x1072 — 4.120x1072
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Tab.5 Proposed remediation target pollutants and target vfor soil of the plot

o - B | AREEIE | Rl | EEE | BEARE
TR CASEES ) ekg ) | Amgke) | Amgke) | Amgke) | Ameke)
=R 16065-83-1 5 580.0 2 400.0 2 500.0 — 2 500.0
NS 18540-29-9 489.0 3.4 5.7 78.0 5.7
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Fig.1 Repair range chart of hexavalent chromium from 0 to 1 m depth
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