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Fig.1 The scope of working area in Yaodian
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Tab.1 Analysis methods for testing elements

and indexes
FE] WAk PG % | bk
U | XMEIO0EEE | BRE AR Cgfgf;gg
HF-H,SO,-HCIO,
=R cd
ST i o T
2 (ICP-MS) LDTPA 542 FRCE
PR PR AR s
SRS ki
TR As Hg
3 JRTF oGk HCI-HNO;-HF S
=R ¢
o R
4 R sG] FawES TR M N
5 | EmmAA: | RRMAE— N | Corg
6 |BHPEIED: (ICP-AES)|  ZEIBKIKIBT i el

F2 TEFMIERA T ERHIR

Tab.2 Detection limit of analysis method

; JCE M H R BR
AU | TR [ HRER | POk
w(As)/10° 1 0.25
AFS w(Se)/10* 0.01 0.01
w(Hg)/10° 0.5 0.48
ICP-MS | w(Cd)/10° 0.03 0.022
Ak | w(Corg)/10? 0.1 0.05
VOL w(N)/10° 20 16
w(Cr)/10° 5 3
w(Ni)/10° 2 2
w(Cu)/10° 1 1
XRF w(Pb)/10° 2 2
w(P)/10° 10 10
w(Zn)/10° 4 2
w(K,0)/10? 0.05 0.01
ICP-AES Yl 0.005 mg/kg | 0.005 mg/kg
ARGH 0.005 mg/kg | 0.005 mg/kg
ICP-MS AR 0.02 mg/kg | 0.02 mg/kg
RS 0.02 mg/kg | 0.02 mg/kg

AR, A2 5 A RN H A — bR ) SR
W5 A6 22153551 100.0% 5 438550 B A ) A 5 4%
RIJIRF] 100.0% 5 4RI H KA 7 535 1k 5]
100.0% ; FRICE Hg A4%K (98.57% )40, KAt R 7
WA EHERIIAF]100.0%

3BEGTT SN ik

3.1 BHFIT %

P2 R IR I 32 TR AR, A%
R HUE 42 )8t % Cd \Hg . As.Pb.Cr.Ni,Cu.Zn fll
EFRA IR e 28 PR A AR
BRUEE AR A RCEE R B R R

IR e SRR A JRy A ) SR R L2
WEAE 515 S5 TR HE T bk fh 27 ik

WEE S5 SESCT, 0B P 4 e Bk fb 22 R A8 4
Pidtit8 5514,

SR H T S R A e 2 R i 5 LT & 1) Geo-
Explore A THIERAL2ASHO T . /3 ilGeit 3%
REMBEEFEAL(N) AR A (X) Frifi e 22
(S) B R E(Cv) Al B AIBR I (BRI (H+
2 f5 AR ES 22) TR I AR T EE (X)) IR R AE
(X)) F/ME (K)o
2 LIEMERETFMAE

(DHITTRIFN

e IR EE B R bR vE ) (GB15618-1995) , %if
X N AT B A TR, IR S A S
SR AT X N R B (pH>8) , PR AR (i i2hm
YER , Ge— (8 A 4 B e B (R 3)

*3 TERERERAEE"/ (Mmg/kg)
Tab.3 Standard value of soil environmental quality

/(mg/kg)

2 —2% —Y =%
THEpHME | AR | 65 | 65~75| >75 | >65
i < 0.20* 0.30 030 | 0.60* | 1.0%
K=< 0.15* 0.30 0.50 1.0% | 1.5%
fith IKH < 15 30 25 20 30
fiff i < 15% 40 30 25% 40%*
i R %< 35% 50 100 100* | 400%
il Hpil< - 150 200 200 | 400
i< 35% 250 300 350* | 500%
# K< 90 250 300 350 | 400
B S < 90 150 200 250* | 300*
b < 100* 200 250 300% | 500%
< 40% 40 50 60* | 200*

TE I A T ER AR N AR U 85 | L

P IR 3 ARG X DX AR oK AR
BY % B RAE R B TR FER A T PR 5 T
A DX PR TR 28 TARERLE A T2 (R
FT SR e 2 SR 2 R ISR ) | IR i — b
HERRGE (R -SRI E AR B R T 4L

(2) H IR TR LR A PN

IR A Z R IR, NS R R
TR R E N AT SR T YR RO e
Tk 22—, o — PR (B 8 5%t e KA R AR
RZ N IE TR BB IERI S RIS
BB 25 YR B , T ELAS 35838 T 15 e d ™ H 1Y)
PR, [T RIS A e T AR B L R
IR, SR 1YL AS R Qe A SR , mT
DA T S5 e % 453 Je X E RN TR A T, 9 Y e vk
JRE 4 J o A S S S N P 2 B — P A



228 MoF o E S MR

HatE

R BT PR E Y, ARSCRIUN Y 255 15 Y Tadiok
Xf TR B R TS YA T SV P AT
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o, PO TS RIS G850 COR T R
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Tab.4 The index grading table for comprehensive

assessment of soil pollution

L8P P<0.7 | 0.7<P<1.0 | 1.0<P<2.0 | 2.0<P<3.0 | P>3.0
RGN 1 Il | v \4
5

i

Sy | (0 G e | ik | Ak
3.3 TEEAIEHM FiE
(D) HITEIEN

AR TAERI A A DU & pHAE AR &
i S TUR AR EE R N AT
BRI 23 BTN $6 Fr 5 PR b 5 b 3R AL 2 2 0
TP GbRIE (6 5.366) .
®5 THETELE SUSHRINE

Tab.5 Classification standard for the constant
elements and element effective state in soil

—% | =Y =Y Uk T4k

satr LA . S S
CEan)| BeFaD | 0% | (Bbez) (k)

2%/(gkg') | >2 [>1.5~2| >1~15 [>0.75~1|<0.75

S (gkg) | >1 [>08~1]>0.6~08[>04~06]<04

281/ (g-kg') | >25 [>20~25|>15~20 | >10~15 | <10

FHLT/(g-kg') | >40 |>30~40| >20~30 | >10~20 | <10

AR/ (mg-kg')| >2 | >1~2 | >05~1 |>02~0.5/<0.2

A5/ (mg-kg')| >1.8 [>1.0~1.8/>02~1.0[>0.1~0.2]<0.1

FHR4H/(mg-kg')| >03 [>02~03>0.15~0.2>0.1~0.15 <0.1

BHRE (mg-kg')| >3 | >1~3 | >05~1 | >0.3~0.5 | <0.3

#* 6 TEWTESRIFMIRE
Tab.6 Classification standard for the selenium in soil
ebr | = U 3 i = fug
Se(pg/g)| < 0.125(0.125 ~0.175/0.175 ~0.40 | 0.40 ~3.0 | >3.0

R B BIBRE , (R 910 2 333 B 1 HE

JIHEEL:
Fi=X/S:s X<S;s
Fi=(X-85)/(Su=Sis)+1  Sis<Xi<Su
F=(X-S)/(S5=S)+2  Su<X<Si
F=(X-S:)/(So-S:)+3  Sa<X<S:

F=(X-S:)/S. +4 Sa<X;

FRSRAERR T RAEE X PN R bR A S FrAs i
18 ; S A PP R BRI TR BRUERR A, S PN FaAR
) PR BRUERR A, DAL

(2) TR 27 5V

FIH e D25 G180 LN, 5 58 IR
NE TRV ER A BRI R 2= Je B g G 4a Eoth
M KA R e IMEL, T2 B IE T 4a%k

P=[min(F,)xaverage(F;)]"

#H average (F) M43 B 71 A FHEE0AYF 108
min(F) K45 N8 7 K F 48 B0 s/ IMEL; PR ZRB IR )
FEEG BAR D HHRENL R 7,

R7 BERSHRIRE

Tab.7 The grading standards of comprehensive nutrient

LEATER P P<0.7 |0.7<P<1.0|1.0<P<2.0|2.0<P<3.0| P>3.0
S | I m v v
NEAF | BT | Bz | BEE | FE

3.4 LMRELE/ITHETIE

A SR R (G e A S ) 1Y
ERE I PAERL B HIRIR O O AT R R
A Bk Bz HOROM ] - RS R R G 0
PAREL, B L IEIRIF 0 O A DX T T R
BET5 Y R TS Y VHLTG Y 5 R A A X R
Qo3 R — RN 6 EH (K 8.

*®8 TEMKUFRENEHARERT, HEH)

Tab.8 The soil geochemical quality

classification scheme
RN Ty
T Bk | P

S R B
=% | =% | =% | W%

—F
HEE | % | =% | =% | g | s
RUESg | 00 | 0% | 0% | s |
R RE < I I 1 N I 1
Tk | 6% | % | n% | 0% | A%

4 25K 5 i
4.1 PAERX T EETE PR FEIFE
PR X 39 17 TS AR SREE(E S 15 (S5 ek
RS RO 9 32 10, B &R TE ME 774 35
ENEYa i ie
4. 1.1 AER LIEEL B T EH IR FHA
ORI LI, T X N 4 m R AR i 5
{E/FEEEYY > 1.0, J0F BT SAE A S AR X

EHORS RE | B

Y A5
VR —5%

T A, AR L B AL PP LS. rh e N R [ [ L B . 2016.
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Tab.9 Geochemistry benchmark and background value of heavy metal elements in the soil of Yaodian area

RO RAERIRESEAEMKUFZELEESERE

RIZ T HE(150 ~ 200 cm)

#2140 ~20 cm)

EI=N=N

. H 5
iy FESWEC | SGE(E | AR5 B DG PR ()M R | ERE R AR GO (RE)N) AR
Cd 109(5) 0.121 0.29 0.124 344(34) 0.201 0.25 0.184 1.66
Hg 68(46) 0.019 0.32 0.020 257(121) | 0.049 0.33 0.048 2.58
Cu 110(4) 21.53 0.32 25.85 363(15) 25.47 0.21 26.7 1.18
Pb 92(22) 20.69 0.06 22.14 341(37) 24.33 0.10 24.8 1.18
Zn 114(0) 58.90 0.29 68.5 364(14) 71.26 0.19 73.5 1.23
As 114(0) 10.46 0.36 13.33 377(1) 11.80 0.25 13.1 1.13
Cr 114(0) 61.00 0.21 72.9 377(1) 66.04 0.14 74.2 1.08
Ni 114(0) 26.78 0.31 34.18 378(0) 29.86 0.20 33.13 1.11

E 55 A IR A A R
F10 AEXRTEERFRTRMKUEREESERE
Tab.10 Geochemistry benchmark and background value of beneficial elements of soil nutrition in Yaodian area

J8b7 ‘Zf”ﬁ}%lj:i%( 150 ~ 200 cm) ‘ FJZ 140 ~20 cm) %‘f%{ﬁ

FEME | JRMEE | AR ARS SOPFEQEDM | BEE | BERE | BRA SOPFEEEGEEDM | SEMEE
HHLBT | 106(8) 0.38 0.41 0.50 375(3) 1.22 0.37 1.48 3.23
2R 107(7) | 517.8 0.23 389 373(5) | 7434 0.30 903 1.44
B 99(15) | 662.2 0.12 643.45 331(47) | 938.5 0.17 917.7 1.42
Eil 99(15) 2.37 0.07 2.47 370(8) 241 0.05 2.53 1.01
fif§ 104(10) | 0.09 0.19 0.085 344(34) | 0.19 0.31 0.164 2.07
AR | 106(8) 0.92 0.49 — 317(61) 0.78 0.42 — 0.85
R | 85(29) 0.11 0.36 — 344(34) 0.15 0.27 — 1.44
AU | 10509) 0.80 0.43 — 323(55) 1.13 0.26 — 1.41
FREE | 89(25) 0.77 0.19 — 283(95) 1.42 0.27 — 1.83

A8 5 NS BRARE R R

BAE (T SH(A/EVEME > 1.2) B4l 4 & R (2.58) 4@
(1.66) , ;X PIFPICZE M X 2 4 2 R 1) &=

T 2 5 A ARG R0 A B PR A X
JZ R SRS RS O RR ) T KR
A, HoAth F 5 IR FR bR i BRI T e P R R
TR B ERBETE0.8~ 0944, &
TS 040 KNRZ LIRS & & 5 R
RIZTHOKOPARY , B ERBE T/ T 0.8~ 1.0Z
6], JB FYI5150 A0 A e e A % R A g AIG,
4.1.2 AER LIEEHRA 00 F HIHAF R

MFZ 10 AT LA, P84 X P AE 148 bR i 15 55
H/FEME(EYY > 0.8, 0 TS StEAH R SEMEE I
AT S EAMEE > 1.5) B A PR (3.23) .
fif§ (2.07) A REE(1.83) , BlX e 48 bRrE A X R )2
TIgErh IR E AR

ST AR I, P X R 2
A TR SR P FIRERE HIEN TR S5
Y, EERBEE T 0.8 ~ 1.0 Z[H], J& T2)
oA Hrh ROT R A = S DL A IR XA
RE A TR S 5P PR RE 50K
B OEERBET T 0.8~ 1.0 210, & T4 5
A, Wl A I AL A S AR

42 FER TIERERTREREN
4.2.1E4 B2 TEIFM

F REETSC 3.2 19 R PPN R UE X IFTIX 1 4
LB I TN

ZE X K2 D Cd TR R X iR,
Al XA R X A HEA AR — i — X
WK ZR 500 B I 53 1 4 Cd AR BE AR, 477
B UE ; = =L X AR, R R
TGYLREE

%% )5 b X He 1) —20 398 5 4 XG4 1 AR, A2
TR WA IX 5 = =G 5 B AR AE PG LR IX
FRINZE G A A5 N 10 ) 25 3 X, 3 X308 40 L B A 3] =
UL A ATEV IR X 1 He 15 e X 25 5 A6
i X,

X Cu Pb.Zn As f)—Z +3E H X4 kL
BOEA, L b R AN, RV AT
X, BB 5 AT AR AE =G 8 5.

JEA X PN Cr Ni 382 TR Z Bk 1k 22 RR A 35
HFFIX, TR

B, PIRTEM AR (FR 1), 25k Hb X 55k
R TGLL T 3, Hod Co{ A = S
JRHHL XA Cd Hg k5] T 48 =9 +3ebnife, 1
&R IS4 TR Hg > Cd > Cu> Pb > As> Zn,
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Tab.11 Statistical table of single element quality of
surface soil in the survey area of Yaodian

01 — X —H%IX =X =R EX

£ L T A< B R AR A B R AT A B s oA T A [
JLE | /km’ | /% | Jkm’ | /% | Jkm’| [% | [km’| /%

Cd | 149.1 | 3499 [269.2 | 632 | 46 | 1.09 | 3.1 | 0.72

Hg 3809|8941 | 368 | 869 | 35 | 081 | 46 | 1.09

Cu [4052]95.11 | 185 | 435 | 23 | 0.54

Ph |409.5]96.12 | 16.5 | 3.88

Zn | 4167 19783 | 93 | 2.17

Cr 426 100 - -

As 4144 973 | 116 | 2.7 -

Ni 426 | 100 - -

4.2.2 £RIEH B TRITH
P IRFTSC 3.3 1 PP bR S 07 125, X IFSE IX
TIEAC T AT BTV
HIZE 12 AT LIFE HY, DXl B0 G 2L B 4 ol 2
SHRPIE S G g, Jerp i BT RIS BARE T
ZERUL EE T AR AR AR 80% AR T
UL FRET AR AT R AE AR 20% I A T
TP AT TR S0% AR T =L FAE T,
AT EICR BN SR, A BB
A& T U LA T AE 1558, AT R 80% i A& T+ U
KULFAES
F12 BEHMX TERATERENERSEITR
Tab.12 Statistical table for evaluation of soil fertility
elements in Yaodian area
—% —% =% ek | H%

P08 [ B ] ] ] BT
HHLFE /% | 0.0 [0.00] 0.0 [0.00]10.7 |0.03]268.7|0.63(146.5|0.35

g
’ 0.0 {0.00| 0.0 |0.00|57.6 0.14|141.7/0.33|226.7|0.53
(mg/}(g)
i 197.5|0.46|154.5/0.36| 70.6 |0.17| 3.31 |0.01
(mg/kg)

28/ %) 167.30.16/356.5/0.83| 2.2 |0.01| - - - -
fifi/(mg/kg) | 0.0 [0.00|10.7 |0.03|233.5/0.55( 97.7 |0.23| 84.0 |0.20

AR5 610.041137.81032/181.7/0.43| 82.1 [0.19] 8.8 0.02
(mg/kg)

R 1 210031850 10.20(185.6(0.44(112.4/0.26| 303 0,07
(mg/kg)

R o3 51015 1314.6/0.74| 47.9 0.1

(mg/ke)

AR 67 4 10.161251.110.591107.5/0.25

(mg/kg)

25 LRk, KN EFRIC RN S AHESIF -
B> 4> A B> R > RO > A > > > A
B
4.3 T REMBRL FE A1
4.3. 1 £EIFFEELZ AN

F IR 3.2 T RGN I R
FEECEXTIF S X AT T A T 25 B 0P, A5

HoIX I PLE A PN AR 0 G WA 13 &3,

F13 AEX T EREREG/TNERR
Tab.13 Comprehensive evaluation of soil
environmental quality in Yaodian area
IR | I X AR T DX R B T e X B Y X G G X
I/ km® | 404.4 10.2 9.3 1.6 0.6
BT/ %| 94.92 2.39 2.18 0.37 0.13

T3 AT DL, DX N4 R 2B I R T T, 5
HILRIEM LS IE—E . 155X FEEPIERA X
(PG b A RN ZR FE S, PE L A 45 G 5 285 A I TR
A IR IR B BB P LI X S G 5\ Bl VAR
KB

XTEEATEM 25 5 9 - S T AR S L i 4 IX i AR
BV E o LA T4 T (R 13) , 45 R i3 X M AR
VAT X A A X R ALY 97.3%, FERETG YR
A RFUL 54X 0.13% ; B AR VG 21X 75 4L X f)
AU 2 X ALY 2.7% , (HE 5 Y X N i 5 | i
o EAR,

4.3.2 LIE A F AN

TR IR A, RN A A F
— bR iERY 3 CRAE S PP JCE 5 7K ) |, BRIHRE
LRI EFERRN Gy i Z -8 AN E

FIH A P & i (Cop*1.724) \pHH A B
PR B i AT R A SR bR i AT 4y
9 EETSC3 3 W RGN T R AR LR
B PAGECI LR AT LR A (1 4) .

i 4 s, XA RER 4 X 43R T & T &%
IR A B Al X A 3R 3k S5 7K O
X H T PICER & i m S B0 8 = ) ; TET
TR R T A X -39 ) R TRl 2 e = 7K 5
WA IS e = A HIX

% 14 0] UL, A X N AR ) b 45 DL B+
TR 5 4 DX R RR Y 2/3 , 5 0D AT X A7 e R
AAH 2, AT LA K H ET P Al - 39 R T E R
e
4.3.3EX L R EH KM FEATH

e AT SC 3.4 715 v 1 - EHbBR A2 &5 S5
%X FE X A M M ER A2 T 4R AT
Hro BT LTI ZEA VAN B 18 2 S AR b
X, A e 4R 4 R R 2k A = ik = DU AN 45
G5 TIPS e I A T 2R B VTN 1Y 2
K53 Mg -5 Y G i 5 ARG & A X
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Fig.3 Comprehensive evaluation of the soil environmental
quality in Yaodian area
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Fig.4 Comprehensive assessment of soil fertility in Yaodian area
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77X O T AR (X R Ik
TS Pl 2l ) e A, AR R
IR AR RS T e B DX, DU A7 7 TT 1
b B RN RS R E X

5 g5 5 HEnN
51414

(1) MR8 FE R e o b o ) %
M H & m T T TN FHehr L
WA, HHLEA IR R ITAG S5 R s,
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Geochemistry evaluation and rational development suggestion on the
land quality of the Yaodian Town in Xi Xian New Area

WU Chun-lin'*>, CHENG Huan, WANG Rui-ting', DONG Ying’, YANG Hong-lin’
(1. Northwest Mining and Geological Exploration Bureau for Nonferrous Metals, Xi’an 710054, China;
2. Xi'an geological survey center of the China Geological Survey, Xi’an 710054, China;
3. Northwest Nonferrous Metals Party of Geophysical & Geochemical Exploration, Xi’an 710068, China)

Abstract: In order to reveal the geochemical status of soil environmental quality in Xi Xian New Area, to provide
basic data for agricultural environmental protection and health and other fields, based on the data obtained from
the 1/50 000 land quality geochemical survey of Yaodian, the pollution status of eight heavy metals such as
cadmium, mercury, arsenic, lead, copper, zinc, chromium and nickel in surface soil of Yao Dian area was
evaluated, the scope and extent of the influence of heavy metal pollution was analysed. At the same time, the
geochemical characteristics and spatial distribution of nutrients such as nitrogen, phosphorus, potassium, organic
matter, selenium, available copper, available zinc, available boron and effective molybdenum in the soil of the
Yaodian area were studied, and the soil fertility grade was divided to carry out soil fertility quality. Based on the
above work, we made a comprehensive assessment of soil environmental quality in Yaodian area, divided land
quality geochemical grades from two to six, and based on this, combined with the general planning requirements
of Xi Xian new area, put forward suggestions for the development strategy of urban agriculture in Yaodian
district.

Key words: heavy metal pollution; soil fertility ; land quality; urban agriculture; Xi Xian New Area

Effect of crop root soil on agricultural product safety : take the eastern
part of Baoding Hebei province as an example

XING Yi, ZHANG Su-rong, LIU Ji-hong, WANG Chang-yu

(1. Tianjin Center, China Geological Survey, Tianjin 300170, China;
2.North China Center for Geoscience Innovation, Tianjin 300170, China)

Abstract: The high content of heavy metals in crops is bound to affect human health and ecological safety. It is
great practical significance to evaluate the ecological effects of polluted elements by investigating crops and their
root soils. In this paper, the contents of elements in wheat, corn and their root soils in the eastern part of Baoding,
an area where heavy metals exceed the standard, were tested and analyzed. The results showed that there were
selenium-rich samples in wheat and corn samples, and some wheat samples were over-standard in heavy metal
elements, while all corn samples did not exceed the standard. The absorptive capacity of the edible part of crops
was wheat > corn. Investigating the absorptive capacity of crops to different elements can guide the cultivation of
agricultural products in areas with excessive heavy metals in soil, and conducive to the safe use of land resources
in the study area.

Key words: root soil; crops; heavy metals; evaluation of ecological effect; Baoding; Hebei



