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Soil geochemical characteristics and evaluation of soil quality in Southeast of Fuyang City
HU Qi!,LIU Shaoyu' , LIU Pengfei! ,ZHANG Wengiang®
(1. Chinese Academy of Geological Sciences ,Shijiazhuang 050061 ,China;

2. Shandong Province Geology and Mineral Engineering Investigation Institute , Jinan 250014 ,China)
Abstract: Through the geochemical survey and the sampling of 1 : 250 000 target areas, the soil geochemical background values
and reference values of 22 indicators in surface and deep soils were obtained to study the distribution characteristics in the
southeastern part of Fuyang City. Soil quality evaluation was calculated according to the corresponding specifications. The re-
sults showed that the soil reference values of 8 elements (indicators) such as N,Mn, I and Cr were slightly higher, while 8 ele-
ments such as P,Mg0O,S and Cd (indicators) were lower compared with the soil reference value of the neighboring area (Huai-
bei-Bozhou). The soil background values of N,Corg,and Mn were higher than those of the adjacent area. The soil background
values of 8 elements (indicators) such as P,Ca0,MgO and S were lower than the adjacent areas. Soil nutrients were mainly at a
medium level, while the soil environmental quality was clean and only a small amount of slightly polluted soil existed in the stud-
y area. The geochemical index which affecting the soil environment was Cd. The comprehensive evaluation of soil quality in the
area was high quality grade,accounting for 76. 33% of the total area in the study area,followed by good grade, accounting for
23.67% of the total area of the study area. Therefore, the suggestions on the qualitative utilization of land resources were put
forward.
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Fig. 1 Location map of the study area
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Tab. 1 Soil samples analysis method supporting scheme

GIHTT TR 5 e AR b
HL IR 1 45 B TR B i Tk (ICP-OES) 4 Mn,CaO,MgO,Ni
HLERS 5 45 25 TR BT 2k (ICP-MS) 4 Cd.Pb.Cu.Zn
X S5O IEE: (XRE) 4 TFe; 05 K, O.Cr.,P
JEF 2tk (AFS) 3 As.Hg.Se
A& HLIR- R 4T (ES) 1 B
T % (POL) 1 Mo
#Ape- it vk (VOL) 1 S
A%k (VOL) 1 N
R (VOL) 1 Corg
B PR R L (ISE) 1 pH

fiEfb Atk v (COL)

1

SRR A& TR 1Y 20 B B AR R R A
Jo 4 o) R0 PN R A R AR S B M E . & TR
(3 A 5 At B L G ks 38 34 O £ A )
1.3 #HdEae

- BR AL A S (DA AR 3™
AR NFEE CH AR T 1) LR A6 IR
Bid BRI OCR & WA HIETR AR, AT
ErEOTR G EFM, IR A Sl LR
fRI PR T SUE”) J2 48 B 2R N ) AN 3 3t
[ /R s e & X R s, AR R T R
SRARAET SRR X E 4y
AL S HEAT IR A4 55, Ik M 1E 25 300 B0 28 40 A
(1) s 3 SRR S8 1 0 JLART 1 240 AR 3 BE M1
AR IE 285 53 A1 1Y » W2 SR P H (st 3 A b
W22 R ARG ORI E . &
JZ R SUE RO 2 S MEE A A . BdRgit
FE 2 4E B Excel . MAPGIS #1 Geochem Stu-
dio BRAFSE L.
L4 7k

DISRTGA 322 + e st Kk Ak 2 I8 A 208 Ry Sl
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(PPN BRI D) R 45 G R AR BESF T T, LA 2 km X
2 km MIEAE AT R ICHEA TP . IR BT IR
WA LG TSR R AL #2855 SE R o) L T R
ek 225 G S R o3 A TR R AL A 2R
U
L4 LHRASMRMEE SR

RIGCEEM HFE ). 78 NP K JC % + HE B FE bR

+ 146 « KX#FETARMA

TR SR o Hl b A7 IR A DRI T
BRI BRI 2 LR B 130

=2k S (1)
K fre BT R NOPLK IR B350 &k,
NP K ALH R 70 50 0. 4,0.4,0.25 f; 9 N,
P K HICRERM . BIOUREM L R0 N —
S TR AR DU AE AR BRIV A5 23 o3 )
N 543,21 Jr . RHEIR O HUERAL S SR 9 oy WL
x2.

F2 TEFOMKUEER

Tab. 2 Comprehensive geochemical hierarchy of soil nutrients
g TR 6 e i?ifg

N P K Sy
—%  FE >2 >1 =25 =>4.5
A REE >1.5~2 >0.8~1 >20~25 4.5~3.5
=4 s >1~1.5 >0.6~0.8 >15~20 3.5~2.5
U4 BEkZ >0.75~1 >0.4~0.6 >10~15 2.5~1.5
g Bz <0.75 <0.4 <10 <L5

1.4.2 +EFXFEHRMFELSFRL

% As.Cd.Cr.Pb,Hg,Ni,Cu #l Zn 3t 8 fpHE
G B TE R VAT TG AR R P AR

P,=C/S, (2)
A C oA FEAR R SEIE (mg/ke) 5 S; RTE
el i 48 GB 15618 H gt 1) — AR (mg/kg) .
TEERFE bR 1 8 PR T MR 1b 22 45 9 (3R 3) W) 4 L A
b R IEEREE M ER (b2 25 A G A R T RS AR R 4
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Tab. 3 Soil environmental geochemical classification standards

Parey Paray — A — S Varax St
e

HREHE P <1 1~2 2~3 3~5 >5

THEFREL W RBOSR RECGR PEDGHR HEEDGHR
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Mn,I,Cr 5 8 Fioo R (FEHR) B & . P.MgO.S.Cd &%
8 FhIC R B ML F AR X AE . Horh CaO Al S 5 7L
HARIXAY 0. 38 Fl 0. 6 53K, O, Se, Hg %5 6 Foc X
(Far) 548 XA

1 TEREMHAFEESS

Tab. 4 Comprehensive geochemical soil quality scale
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Tab. 5 Soil reference value and background values statistics

s5h TR HEAL-ZE RELR Wle M AR

AR e ERzm DEREE O s R mRax BEEERME REEH
N 326 313 0.22 296 1132 1204 0.15 1033 3. 84
323 383 0.18 440 1137 663 0. 20 828 1.74
K;O 326 2.27 0. 04 2.25 1123 2.08 0.11 2.21 0.93
Corg 326 0.2 0. 38 0.21 1126 1. 134 0.18 1. 04 5. 69
CaO 279 1.53 0. 65 4. 00 867 0. 90 0.15 3.53 1. 05
MgO 326 1.53 0. 14 2.21 1108 1.27 0. 30 1.91 0. 86
TFe; 04 326 5.43 0.09 4. 94 1113 4. 70 0.13 4. 69 0. 88
B 326 52 0.09 48 1132 54 0.11 51 1. 04
Mn 326 727 0.17 706 1137 621 0. 20 568 0. 86
Mo 316 0.39 0. 26 0. 45 1114 0.42 0. 27 0. 49 1. 10
S 310 61 0.23 101 1114 166 0.17 208 2.77
Se 306 0. 06 0. 44 0. 05 1115 0.17 0.19 0. 20 2.83
1 326 2.1 0. 37 1. 54 1129 1.6 0.23 1.8 0.76
As 326 11.2 0. 20 13.0 1 050 8.6 0. 30 10.7 0. 82
Cd 326 0.072 0.28 0. 092 1115 0. 146 0. 30 0. 166 2.08
Cr 326 82 0. 10 76 1129 74. 3 0. 09 71 0.91
Cu 326 25.6 0.13 24 1108 24. 4 0.13 26 0. 96
Hg 326 0.013 0. 27 0.018 1 056 0. 030 0.62 0.035 2.69
Ni 326 36.3 0.11 35 1125 29.9 0.15 31.0 0. 83
Pb 326 23.6 0. 08 23 1111 26.0 0.09 25.0 1. 10
/n 326 65.8 0. 09 60 1124 63.4 0.17 66. 0 0. 97
pH 325 7.88 0. 06 8. 30 1141 6. 28 0.18 7.31 0. 80

VE YR SR A RO R Y 326, 922 - HEREAR KU IR T 1 141 U6 Corg R LI B3 V6 s B h /s pHL(H T HEAR.
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Fig. 2 Comprehensive grade of soil nutrients geochemistry in Fuyang area
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Fig. 3 Comprehensive grade of soil environment geochemistry in Fuyang area
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Fig. 4 Comprehensive grade of soil quality and geochemistry in Fuyang area
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