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Table 1  Distribution area of selenium level in topsoils of the

study area
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Fig. 1 Distribution of Se abundance and deficiency in topsoil of the study area
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Fig.2  Correlation between Se content and other elements content in topsoils of the study area
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(n=1297,P <0.001) , M -3 pH BAIR A 35 i
o, S, pH B Ry, SRR S IR, nT L,
TR FE b S S ) - Gy e (B PR R A
FERW, 15 pH R LU W) 4 SR AT 1 T8 25 LA A
B Z B AEAR , A R P S v A 2 L DY
A1 Se0; ™ F7AE, Wi BH M 2% 1 T 13975 U LS RS 1
e B 7S A S T 5 U A 2T B B 9 - S BILBTORI R
T B T [ 5 i SR IV R A F) % S
2B pH (E AT i TR, B AR A 1 S AR A e
I e p e

Al FIBAAE 3 P AT o B AR 14D 2d
B A RECR =0.345(n =1297,P <0.001 ),
AN 7 38 b 2 DA S B g 1 I A7 1,
Z IRV A P 2 22 A A 93 i W S AR A e
FRJ T R0~ S e e 2 38 o 5 4 W B A 7
SRAEAET T AR T i ST 6 P W i ]
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Table 2 Selenium content grading statistics in soils and crops
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B o AR FE BT FE X 7R R 30 8 11 R
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F A AT L 0. 060 ~ 0. 820mg/kg, -3 &
i 0. 357mg/kg; KA % i A8 {61 Bl 2 0. 028 ~
0.70mg/ kg, F-34 55 & 0. 20mg/ kg ; T oK Xf 4~ HEAMN 1)
PRI R BGR 56% , W] EOK E RN BE )5, A7 A
T R A R OK, DA 4 e AR ORI 48 5 Ak A
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1§ T KK, Hod 20 4 5K BE A Se & 4L T 0. 07
~1.0mg/kg, By & WA 77 it 5 2 F FOKRFE S Se 5
AT 0.04 ~0.07mg/ kg, Ay R A4 it 53 1F FOKAE
i Se AL TF 0.025 ~ 0. 04mg/ kg, Fy PEFEAT AN J&
=it o 5 IERTER A (K 3) XFEE, WAl oK
F LA R UG T L Y AT A B 5 A A g
X 28 [ o3 An —3, bR g5 R R, KR & il 43 X
A EOKAN 5 I s AR E X, B AT H A
AR AR B WA 7 b bn o, Ud B il X VR
il A PR HEVE 72 R T S A 3 7 X
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(mg/kg) THE (mg/kg) (mg/kg) (mg/kg)
ez
2 0.060 ~0.075 0.068 0.028 ~0.30 0.16
(=<0.125mg/kg)
BUE
2 0.151 ~0.152 0.152 0.031 ~0.075 0.053
(0.125 ~0. 175mg/kg)
" 12 0.186 ~0.382 0.268 0.12 ~0.50 0.18
(0. 175 ~0. 400mg/kg)
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Fig.3 Selenium — rich degree of crops and spatial distribution of

soil selenium in Zhoukoudian area
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Table 3 Characteristics of Se content in strata of different ages

e g PR BEECEE BT

() (mg'kg) (mg/kg)
Az
FER—RIE R ?; 4 0.007~0.034  0.016
WA
THE
fAmR—_BR y&f 4 0.016 ~0.16 0.07
s
WA
s
N TR 3 0.023 ~0.093 0.057
S o — 4
(e —Jel4) Ji
piAsE= 1 0.022 0.022
AT A 3 0.166 ~0.16 0.11

NS FL ) SR T 22 25K RIS AL, b FAAIR , LU DX Al
J A B 5T S A SR i K AR 1] T i BT RS TR U
USITR | A5 A R i we SN A TR YR T e
SIS B R IR, H0k A T XY
W EANSR R OSSR REREE
3.4.2  R[ER BB 53 A

B BT R A A 2 XA E T A 0 i
JSCHAN I i XA ), 2 T 8 1 3 Y A T 0 ) Jo
FEAl o DAAS ) 32 2 v ] 0 Ji 4 B 5 X, i IX 3
] LSS F U R S T
AR—BAEUE WP — B UE AR AT
MR 7 AR EERIX, et AR 4 X 3R )2 13 Se JT
RWFHEEIER 4, SRR, FOHRITA A
B BT X W] R S Se TR, FHEN
0. 444mg/ kg R B —H % 2 ik o i+ B i XK
ZFEIME Y 0. 352mg/ kg s J€ i— U8 Fi 28 45 0 4
A R— B R UE B B BT 4 Se JUR & R AH
K, SEEIME S H)8 0.313meg/kg #1 0. 311mg/kg;
B AR AR A 2 265 DU R SR s S e L BRI,
E 50 0. 261 mg/ kg A1 0. 202me/ke,, + 3+
B} FAE—E RS FAkR T BEA AR R A
5 9 B 2 S R S I R IX 7
FIHRT A 5 A R— &R (FEER) fifk
B — At U 2 BB X A R AT
R AT Y AR ARAIE

Z5 AT, b 5T 50 B b BE B 52 e - ST
23 (0] 437 PR PR R 2R Tl 3 AR OB A 5 €6 R 02
SRR Y SR YA, SRR ] T Se 3 AT B
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Table 4 ~ Average values of Se in different soil parent materials

of the study area

5 WRXFZ LB SIRABI R XA B R b b
Table 5

Statistics on number of samples and proportion of

topsoil in heavy metal environmental quality area

) 5500 R

AR it e
i B R A5 T 377 0.302
HHORTA S 180 0.444
FER— B R 5T 248 0.313
AR—BRETAE(GTRRZ) 164 0.311
P —H RS (T HRL)Z) 39 0.352
Fag &) 30 0.202
EUER 165 0.261

@ IuE , Ik, 72 & & i A b R ) R, —
X IR B AT R E VR
3.5 iy A TG

H AR B Al 5 4 8 e RAFTE—
HESERI TN O T A BRI 0 48 4 Y A -
BV, R SE X SR AT R B L AT .
DX P 1 ) A Al | el b, R A
HTRIAR (7 FEAR /DN, O I, 3 055 o 6 22 4 PR DA SR
(SRR I o A P Ml - 7 G RURS: A8 5 b 1 (3K
7)) (GB15618—2018) it 17, Wt 48 #5 L 4F Cd.
Hg . As.Pb.Cr.Cu . Ni.Zn AN MESE,

-3 G R TR 1 f 0T BRI b % O (R A
PR B R B = X, & T R A AR
Bl oy X s 8O T HE AR 50 9 IX A4 Cd
B A T o DRI 7 32 {1 R XUISS: A8 T 22 ) A
RT3 A4, A b 5.63% b F KU A (A LB R
RECR S AN, i 0.39% 5 SR Ak T A o XU T 1E 1B
IR T (2 TB] AR AR O 3 4>, 15 1 0.23%
AT XU IELLA B ROAE SBCH 14>, 15 10. 08% 5
Ph 4b 47 v IR 0 255 {0 0 IR 757 ] 1L =2 1] ) A AR
R4 A5 0.31% , &b XU i A LA b ke
FECH 1A 5 0. 08% 5 As Ak T o XU i 126 (L
XU B 2 ] AR AR O 11 A4S, 15 10 85%
A0 AR A B LA B A RE S ECh 0 45 Cu (Ni il Zn
A T o XU 97 356 1 DA b A RE AR 55043 301 R 10 .4 il
94, HHATHIN 0.77% 0.31% F11 0. 69% ; Cr JC#E
1o XU 7 e (R XU A B RO REAS o g4 R mT
A IS IX 3R A R I T A o DXL i
EARIFEAS 5 HUTE 93% L b, 35 B (AR 5 o 0 T
LA, N HIEARBE AN BT R 2 Cd,

2] b M 4 PR S B XL K 4 R T
W FEIX SR BT B AV T 4 I B T R

BRI X
Bt 24z IX DR i 16 1X DB A X
G
TR |[<KUiE b RS ~ i > DU g
{EAEREK (%) RS (%) AR (%)
() FERE(AN) SO)
cd 1219 93.99 73 5.63 5 0.39
Hg 1203 99.69 3 0.23 1 0.08
As 1286 99.15 11 0.85 0 0.00
Pb 1292 99.61 4 0.31 1 0.08
Cr 1297 100.00 0 0.00 0 0.00
Cu 1287 99.23 10 0.77 - -
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Distribution Characteristics and Sources Identification of Selenium - rich
Soils in the Ecological Conservation Area of the Daqinghe River
Watershed, Beijing

FENG Hui', ZHANG Xue —jun’, ZHANG Qun', DU Li - na'
(1. Beijing Institute of Geo — Exploration Technology, Beijing 100120, China;
2. Chinese Academy of Geological Sciences, Beijing 100037, China)

HIGHLIGHTS

(1) A selenium — rich land resource of 360. 4km” was identified in the eco — conserving division of the Daqinghe
River watershed (1615km”) in Beijing.

(2) Geological background and soil parent material were the key control factors affecting the distribution of
selenium - rich land resources.

(3) The environmental safety quality of selenium — rich soil resources was assessed.

ABSTRACT

BACKGROUND: Beijing is a typical geographical distribution area of selenium deficiency. However, some
research results in recent years indicate that the soils in some areas reaches the level of selenium enrichment. It is
important to study the characteristics of selenium distribution in these areas for the research of a selenium — rich
environment in Beijing and the development of selenium —rich land resources.

OBJECTIVES: To discuss the characteristics of selenium content in soil and crops, the source of selenium and the
relationship between selenium in soil and other elements such as carbon, iron and phosphorus, and to evaluate the
safety of selenium — rich land.

METHODS ; Samples of 1297 topsoil, 25 sets of corn and corresponding root soil and 15 rock samples were
collected from an eco — conserving division of the Daqginghe River watershed. The content of selenium in these
samples was determined by atomic fluorescence spectrometry. Methods of correlation analysis and multivariate
statistical analysis and GIS technology were used to study the characteristics of selenium content in soil and crops,
the source of selenium enrichment, and the relationship between soil selenium and other elements such as carbon,
nitrogen, phosphorus and sulfur, and the safety of selenium — rich land was evaluated.

RESULTS:: The results showed that the soil selenium content ranged from 0. 055 to 0. 465mg/kg and that the
background value was 0. 257mg/kg, which show selenium — rich characteristics. 360. 4km” selenium — rich land
resources was identified. The selenium content of corn ranged from 0. 028 to 0. 70mg/kg, and the geometric mean
was 0. 20mg/kg. 80% of the corn samples were selenium — rich products. The selenium — rich soil and the
selenium — rich crops had the same spatial distribution, which indicated that the soil was an important source of
selenium in crops.

CONCLUSIONS:; Geological background and soil parent material are the key control factors affecting the
distribution of selenium — rich land resources. Dark rock series of fluvial deposition are a crucial source of selenium
in soil. The overall environmental quality of selenium — rich land is clean and safe, and only 0.2% of the area
(3.23km”) contains soil heavy metal (Cd, Hg, Pb) content, which exceeds the level of risk management control.

Due to these findings, attention needs to be paid during selenium — rich land development.

KEY WORDS: selenium — rich soil; rock; selenium - rich crop; eco — conserving division; distribution
characteristics ; atomic fluorescence spectrometry
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