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Table. 2 Enrichment factors of heavy metals in topsoil in Hebei Plain
B Cu Pb Zn Ni Cr Cd As Hg
EF CEF EF CEF EF CEF EF CEF EF CEF EF CEF EF CEF EF CEF
JQ274 0.40 1.07 0.66 1.17 0.58 1.03 0.39 0.94 0.83 0.94 0.80 1.55 1.62 1.47 1.82 4.64
JQ275 0.56 1.50 0.85 1.50 0.71 1.25 0.50 1.19 1.02 1.16 1.04 2.02 2.10 1.91 3.85 9.81
JQ276 0.49 1.16 0.80 1.26 0.60 1.12 0.45 1.05 0.95 1.15 0.93 1.80 1.77 1.23 1.64 3.11
JQ277 0.52 0.72 0.77 0.82 0.67 0.76 0.49 0.71 0.98 0.73 0.78 0.85 1.81 0.67 2.88 3.04
JQ278 0.62 0.86 0.93 1.00 0.80 0.91 0.56 0.80 1.06 0.79 1.11 1.21 2.60 0.96 2.75 2.90
JQ279 0.58 1.08 0.80 1.00 0.69 0.98 0.51 0.96 1.03 1.01 0.95 1.33 2.14 1.15 222 3.52
JQ280 0.56 0.91 0.81 0.99 0.70 0.93 0.56 0.99 1.09 1.03 0.96 0.94 2.32 0.61 2.07 2.35
JQ281 0.54 0.88 0.85 1.04 0.65 0.87 0.51 0.91 1.00 0.94 0.97 0.95 2.26 0.60 2.26 2.58
JQ282 0.51 0.88 0.83 1.03 0.66 0.97 0.50 0.88 0.95 0.85 1.09 1.71 1.82 0.94 2.71 2.26
JQ283 0.50 0.79 0.74 0.82 0.61 0.78 0.47 0.74 0.92 0.80 0.77 0.79 2.13 0.33 1.49 1.63
JQ284 0.52 0.82 0.80 0.88 0.69 0.88 0.49 0.78 0.97 0.85 0.98 1.01 2.10 0.33 1.96 2.14
JQ285 0.72 1.17 1.04 1.27 0.87 1.15 0.62 1.10 1.18 1.11 1.18 1.16 2.79 0.74 243 2.77
JQ286 0.76 1.23 1.15 1.41 0.89 1.18 0.65 1.15 1.25 1.18 1.42 1.40 2.67 0.70 2.04 2.33
JQ28777  0.60 0.74 0.93 0.97 0.78 0.88 0.55 0.80 1.10 0.88 1.07 1.24 2.55 1.09 3.22 3.76
JQ288 0.68 1.02 0.86 1.03 0.79 1.01 0.57 0.89 1.16 1.01 0.98 1.31 2.34 1.09 2.90 2.79
JQ289 0.62 0.93 0.93 1.11 0.77 0.98 0.55 0.85 1.09 0.95 1.10 1.47 2.19 1.02 3.08 2.96
JQ290 0.63 0.81 0.92 0.95 0.82 0.93 0.60 0.88 1.16 0.94 1.02 1.00 2.34 0.84 2.83 2.43
JQ291 0.66 0.84 0.94 0.97 0.83 0.94 0.58 0.85 1.17 0.95 1.06 1.05 2.39 0.86 2.36 2.03
JQ292 0.75 1.33 0.97 1.11 0.81 1.00 0.59 0.99 1.11 1.01 1.13 1.39 2.47 1.14 3.39 4.15
JQ293 0.53 0.66 0.75 0.79 0.66 0.75 0.48 0.70 1.01 0.81 1.07 1.24 1.68 0.72 2.10 2.45
JQ294 0.86 1.30 0.88 1.05 0.79 1.01 0.56 0.88 1.16 1.01 1.08 1.45 2.38 1.11 2.46 2.37
JQ295 0.72 1.09 0.93 1.11 0.87 1.11 0.63 0.99 1.24 1.08 1.23 1.65 2.55 1.19 3.57 3.43
JQ296 0.65 0.83 0.96 0.99 0.84 0.95 0.61 0.89 1.24 1.01 1.04 1.02 2.02 0.72 3.14 2.70
JQ297 0.51 0.66 0.79 0.82 0.71 0.80 0.49 0.72 1.02 0.83 1.16 1.14 2.30 0.82 434 3.74
JQ298 0.41 0.73 0.67 0.77 0.56 0.69 0.41 0.68 0.85 0.77 0.88 1.09 1.93 0.89 2.46 3.00
JQ299 0.42 0.67 0.77 0.98 0.62 0.81 0.43 0.68 0.94 0.80 0.82 1.03 1.59 0.92 1.82 1.53
JQ300 0.43 0.93 0.79 0.93 0.61 0.92 0.47 0.96 1.01 0.92 0.83 1.17 1.68 1.31 1.34 1.88
JQ301 0.48 1.04 0.72 0.85 0.63 0.95 0.48 0.98 0.98 0.89 0.92 1.29 1.82 1.42 1.88 2.62
%3 WL FERRETIEN EF #1 CEF ERISHEMAR
Table. 3 The EF and the CEF of topsoil and pollution degree in Hebei plain
- 1 55 VEREES 3 PG 4 G5y 5 5 Y
EF<l CEF<l 1<EF<2 |I<CEF<2 2<EF<5 2<CEF<5 5<EF<20 5<CEF<20 <20EF<40 20<CEF<40 EF>40 CEF>40
As 236 11287 4571 8091 14610 510 472 2 1
Cd 6348 3619 12755 13213 695 2932 89 124 3 1 0 1
Hg 1014 1686 7544 6711 10452 9863 840 1593 30 26 10 11
Cr 7895 11453 11678 8272 314 163 2 2 1
Cu 18574 9494 1248 9563 63 804 5 29
Ni 19401 12348 487 7293 1 248 1 1
Pb 14864 7579 4924 11910 94 392 7 8 1 1
Zn 16666 8173 3150 11152 74 551 13 1

2932, 9863, 163, 804, 248, 392, 551; %% 3
Ty (5<CEF<20) MIRESN 2. 124,
1593, 2. 29, 1. 8. 13; =% 4 Zsgzlis s
(20<CEF<40) & 5 Ziflesmisye (CEF>40) M50
Wb

M EF 1 CEF 152|175 41432845 R (WK 3)
E, Bk As. Ni4bh, HEILKM EF A CEF 4 fikk
fEFEAR—5L .

ML EAHERT L, 1 IX 2 LA S0%I) X
B (2540000 km®) KA T 1 G B4 @ 15 Y
(#% 1<CEF<2 %iit ); As. Cr. Cu. Ni. Pb. Zn%j
A 1%~5%0 B KIS AAET 2 R L FES
JEI5H; Cd. Hg k3 EETS Y i TR BUA 6 5
SRR 14.7%F0 49.6%, K3 3 90 15 Y45
DL E4R500 1.1%( 880 km? )Fl 12.6%( 10 080 km? ).
FABIG Y FEMGLETH X (3R SR X Y
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YERPRETCE, AP H AR R B &
SJEITCE M) AR TIH— IR AR FE, PiTEE ST A
4 e N R IR CEERT), iz
FEFR BN A FEMR B RN o

EF 1 CEF WS AREE, I mirbi
SEAHE], FrA R AR I T Sk B A AN
EF BEFEM %A A 58, 1 CEF ZLF5EIX
IR ZRESE T 5, IR CEF B AE AT IX A
MG SRR Pl . WAL R IX R E 3 Cd.
Hg. Cr, Cu. Pb. Zn /Y EF 5 CEF Ayi1-5 45 F Atk
A—F, i As. Ni i EF fl CEF fF1EEHB KN
5, DGR RAIE S B 3 R R S SR SRR
AP B R T L XA A L X,
JEUA X B A2 A AR 22 3 R0 AR TR
TN A IS 5, dEA As. Ni B 5{E50F
X B I AR R 2ZE R &I, HIL, 7
4 EF F CEF I, WAZE AL S a2

T 5362 351K EF F1 CEF 34260,
TGS R B A A 2SR A X R T R E S RS
Ye; Cd. Hg RAPEBGU B REHBE L, H
CESBEICEPEL LGP E RN oY
AT T4 DX S A R s i) LS m U (R X 2 1438
FREE R EARE (GB 15618-1995 ), b FJs— . —.
=g A A S A XA 93.02% . 6.62% .
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Application of an enrichment factor in determining anthropogenic pollution
of heavy metal in topsoil in Hebei plain

GUO Haiquan', HAO Junjie?, LI Tiangang', LAI Yanling”, KONG Fanhe?, LIU Shuxing'

1. Hebei Institute of Geological Survey, Shijiazhuang 050081, China;

2. Geology Eleventh unit, Hebei Bureau of Geological Survey, Xingtai 054000, China

Abstract: Natural and anthropogenic anomaly coexist commonly in environmental geochemical research, so it is important to sepa-
rate anthropogenic anomaly from natural anomaly in environmental impact assessment. Making use of environmental geochemical
behavior of heavy metal, the authors apply Enrichment Factor to distinguish anthropogenic pollution of heavy metal from natural
anomaly in topsoil in Hebei Plain. Using 4 km® as an evaluation unit, selecting the element Zr as the standard, taking the average of
the rock from Taihang Mountain Area and the values of deep soil samples that the evaluation unit samples corresponding to as the
geochemical background, we obtained two Groups of enrichment factor values of heavy metals in surface soils from Hebei Plain.
And we show them by EF and CEF respectively. The results show that besides As and Ni, the distribution characteristics of EF and
CEF for other elements are almost the same. According to CEF results, about 50% of the surface area (about 40 000 km?) occurred in
slightly heavy metal pollution (I level pollution);For the elements of As,Cr,Cu.Ni.Pb and Zn, about 1%~5% of the region occurred
in moderate heavy metal pollution(II level pollution);For Cd and Hg, the area to achieve the moderate heavy metal pollution( Il
level pollution), accounting for the whole area of Hebei plain are 14.7% and 49.6%, the area to achieve the significant pollution (III
level or above ) are 1.1% (880 km®) and 12.6% (10 080 km?). Heavy metal pollution mainly distributed in industrial and mining areas
(such as iron ore areas in northeast of Hebei, Baiyangdian Lake and the surrounding area of the small smelter), irrigation area (such
as the abnormal Cd in Tanghai County, Shijiazhuang and the two sides of the xiao river which is located in southern Shijiazhuang )
and the large and middle city (Hg anomaly).The results show that it is feasible of application of an enrichment factor to determine
anthropogenic contamination of heavy metal in topsoil.

Key words: enrichment factor; anthropogenic pollution; heavy metal; EIA; Hebei Plain
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