2023 4 3 H

Fo69&  H2M i

moowe iF GEOLOGICAL REVIEW

AltaEEmRELETEHIKLFITEN

s BV EXHY ARV EAFD BETY,
ALY BEY BED k5D, E4Y
1) VATl A4 5 FE e o Jmy B 5 Tl S R A e, v LA 200 ,050091 5 2) aldb b BT K2, v A 4800 ,050031 5
3) SRR wh R, 54150 4) BUAREE T2, o [ #E, 610059

AERE . PR H R A AR — , SANTMAR B EHC, EFFE TR 1 5 J7 R i 5
BRAE-Z PR AR IR AR SRR RGO 5E X L SR A R 7 5 FR T0 3R | 2 4 1 I3 Tk D 8 B o 4k 14
TCRIEAT TV ABFSE XA SR B AR | A PRI R G AL T e b VR B AR 4R A3 T Rb2 4k diE . 74
ZOREW O LHEIFRIURBE B A TR TR R P SRR AU R RS T R A T Z RS AL
SR A BRI Z 1AL TR B, TR A RS A RS A RO OGS BT — S B AR G
P, L3 pH AP R58 BB , Cu Mn  Zn K JGEA G5 A AP , B P LR A S5 e AR S Py
5 ;@ EAGEICR BN THREOEIEN  BR— e Ni TR FIPAEE S Zn J0FBT A M IR E(EL S, Cu Pb As |
Cd Cr Hg JEERIIRTA A M 1 575 e UG A8 A ofi s IS IX JE MG Z B s e A B /N T 0.7, U W] ik 3] 17—
FOR- WEFEIX 8 Bl 2 R TC R A AT 5 J0 2 3 i 3™ Hb ) PR BT RE AR 9 5 B J31) Cd SR AL Ph DTSR A il A 3k b

Vol. 69 No. 2
March ,2023

b, HAUTTFR R AT (S i MO PR T b b ) ;B S 1 el BR BB YT R F Fl Se TR BEMAL T

B2 B Z RS 1 G FRBR AL TE RS

SR EHTES TR  FRHLT R M HE A A ST s OB AV

AT BT A6 v M T S AL, S X
W PR T JERE AR 7 AT e —
BHH P A BTk Ak 3B A AT Ak 1 Pk % e o B
- HERIE IR S YL (0] 0 H 2528 1, iR T 4T+
iRk fb i A TAE, EH NS 1
WG LSRR i 3 A T e AT T
AT, 2B SF AR S R B E O B &
2 B A LR e R S5 1 A
5 25542 A SR P R 22 AR, 4 = 1= JE B X
LU AT 2 Ao P I T B AR & R AR B AE ) (TR R
7 ,2000,2006) ,

WS X PUZE 2B IR 58 2, T 22 3K, FE 22 IR
2 I AAE B T R A KRG T KU X, HiAb
ORAT UL AR 788 L i R VA DG 2 Y v T J 2 (] g
I RROF D5 T8 B U R 8 S D A A b AT, B8 P TR
PR KWK 2R S M N T IS BT SCTIRAE i
BN Sy S Bl AV RITRU LY AU I/ FAL Y R AR NI A
WA, 1 g BN R AR + (2B R 4,

20145 5K H #8455 ,2017) A LA TR A 2 %
WORL R A B B — R ORL, 20k R,
FH A (FBTIRI%E,1999) . H3EH KA, %
ZE XA 1T KA 2R LA U
KEE B AR S5 4%, B 2 IRE, SEE ., K
PO IR A E IR E R B AR AR SR e
Hhz —  REEN I,

1 BRI

1.1 HmRESKEN

b AR SR PO A o 1 RE ) S0 A i, b A
i BT BAER L, [RS8 A DG R A A9 el 3 R
M e - AR M T M 25 A SR A A T R DL
X TAR KA T AR DAY St e th Bl 2 s B IX
FE R BOR FHHUE BRI R IR, 454 25 i A ]
BUIRIE , FEATRE AT B, #2081 = 5 U7 (bl o i
BRAG AN R | LR SR AR N 4 5/km?,
HATEAERL 492 A (] 1) o BRASRAE G US4

T ARSI AL A A Fe i 2 SR A TR H (45 :343-0401-YQN-M7TC) B ISR .
W R F 91 :2022-04-08 5 ik 7] H 48 :2022-08-11; 2% 1 & :2022-09-20 ; AL 4 . XIZETR . Doi: 10. 16509/]. georeview. 2022. 09. 081
VEF T BRSCHE, 20,1993 4R A4 i, T AR, 32 22 A 35 S 2= A 5% 5 Email : 472591929@ qq. com,



810 Mo R

it

2023 4F

B 1 AU AT 3SR 15 4 A ) @

Fig. 1 Distribution map of the soil samples in Renqiu,Hebeio

A, 42 PERE i R 0 2% ~ 3% A5 B H SRR A L
FESALEITH AL R B B R R AR
A B AL HROE | pH BB R VRY VB
BE R LB B AR RSO AR AR
AR AR

AU FE T IR AR i Z T 048 1 b 5 Ry
B A R S AT G BB IR P A s | AR R R 43
BT B SRANIN3 J5 125 Ae  B e o i b R AL~ 3P AR
LY DZ/T 0295 MR IEAT , Rl 25 SR 45 G 4 5
B3R,
1.2 #HIEAESH

BAEF F Microsoft Excel \ArcGIS SPSS 254 #F
ARERER AT AT HCHE A A A I RSB0, SRR
880k e MER S5 AR B0k M Tk ik
PEAT R AL BRI A3 HT
2 HER55T

RBP4
3 AN TS5 A A S IR Sy + T ER A 2 S
T8 5 — RS RGNS B AR Y IR BT i Rt
S B N S AR (0 RE 7 B 4 F5 A W 1 A 7 g
( BB AE 2004 ; 8 TBWEAE,2011) , A RWFFEAKSE
15 I T i U BRAL AP BT ) A ER IS
WX )= HHT R i F 6k, DF 58 X T E A
XFFEEAE N EE BEE P Rz ez s A4

EY
2.1 TEFHTERIEFN

SRR T T ), R R A
EFRICER, BRI C R M F s E s A A
PR kB AR RS e (FREDE A,
2011 ; ¥iE45F, 2011 5845 ,2020) . KL, 1% 1
By TU R I HLERIL 2= R AE U5 BT 41 55 43
IR R0 B2 () oA AR, X6 48 4 A B A e A
W, IF & R R IR 7o K 45 3T ) o B 2
TorEEN, R IE R AR R B LT SR
TR B HIEFRI U R S Y A K T R R
TLEMHYAER LT MEITE, LA KT RAK
B — PR 5T X 35743 1 SEPRTE L
SRR AE A AR 7 R AR A (AR T A
2011) ,
2.1.1 TEEYLERETE

W9 & A T 2 A X B Y X T R Y
49.17% 5 F 5 X G W5 TR Y 7. 22% , Bk =
X 5 RS X 1 AR Y 30. 83% , Bk = X #F 5% X 1 AR
() 12. 48% FEMRAL T A5 —I B Z RS (£ 1) ;8%
TCR SR TEE RS, £ & B SR
eIk 94.73% 43 AR T BROC R S 50 Aii LA rh 4%
AE, SR X AL 89.32% , MiHh = —HH k= X
A ST X AR 2. 56% ; A WL F & X AR+ & X
B X TR AR 0. 60% , Bk = X5 i 52 X TR R 1Y)
74, 14% , B Z X G HFSE X AR 14, 59% , A DL %
oy A IR Z
2.1.2 TEEYLERETE

W1 AT RLE 1 RS X 3 b gk B AR AL
TEEFRE, k= BHk= XA 3. 04% ; Cu, Mo
HARAL THZ RS B Mn Zn TTEA TR Z —h
GARA

— i Mo B £EAb Ty el 1k - 8 o S AR
MAFFE X ik =, 3 ] g2 th T 3R Z0 0 ARl 1k
Bl T A Bt s 1] B4 28 £ 1 7 A 23 () AR 5 (o A
v BbEBEAR . B AR BT IR AL X R FE T, 19925 28
F R4 ,1998)
2.1.3 TERZERSEETM

TR TR K A T s i AN GE
AP RMOR 72 A= Wy 3 S SR JER , Rtk +
BiaEoR 2 HieE M R IE P E TR i = 1e
b, ANRE B AE A 8, PR X TR A RS S
HERIE 2,

FH 2 T BB B = X (ST X TE AR 10%



52 1 BRSCHEAE AT b A T T 3R 2 R T R ek A=A 811
K1 EYLERELENHNELEZSETRRERSITHE
Table 1 Classification standards and statistical values of essential macro elements and trace elements
—5(EF) ZHEBFER) ESAGED) UEIE S TAF(hZ)
LR ERiaiai] Epiaiai] ERiaiai] Epiaiai] R4l
I BATUE I RATUE R ARUE RARUE S RARUE
SRR (%) Vax i (%) SRR (%) Vax i (%) Vi i (%)
HHLE
>40 0.15 30~40 0.45 20~30 10. 68 10~20 74. 14 <10 14.59
Ui} jﬁt (mg/g)
KJ\ % N(mg/g) >2 0.3 1.5~2 7.22 1~1.5 49.17 0.75~1 30. 83 <0.75 12. 48
T E| P(mg/g) >1 44.36 0.8~1 29.02 0.6~0.8 21.35 0.4~0.6 5.11 <0.4 0.15
K(mg/g) >25 0.75 20~25 7.37 15~20 89.32 10~ 15 2.41 <10 0.15
Fe,0;,(%) >5.3 8.75 4.6~5.3 77.19 4.15~4.6 11.03 3.4~4.15 3.04 <3.4 0
K B(pg/g) >65 4.96 55~65 10. 38 45~55 38.95 30~45 44. 66 <30 1.05
) é Mo( pg/g) >0. 85 6.77 0.65~0. 85 4.96 0.55~0.65 4.06 0.45~0.55 7.97 <0.45 75.75
%‘ % Cu(pg/g) >29 2.56 24~29 9.77 21~24 19.25 16~21 60. 45 <16 7.82
TR Zn( /) >84 5.71 71~84 17.59 62~71 39.85 50~62 32.63 <50 3.91
Mn( png/g) >700 0.15 600 ~700 1.95 500~ 600 36.09 375~500 57.59 <375 4.21
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Table 2 Classification standard and statistical value of soil elements available state contents in Renqiu, Hebei Province

—(FHE) ZEEFER) =EF(PAE) VYA (k=) TAF(BhZ)
TTE yi Y yi 7 yi
Iy Ghrife FIMER) S RbRIE PR SR FIREE) Y AT FIHEE) Iy Phrie FIMEE)
(%) (%) (%) (%) (%)
Rk (pe/e) >20 0 10~20 0.33 4.5~10 3.33 2.5~4.5 | 11.33 <2.5 85.0
A (mg/g) >0.2 23.33 [0.15~0.2| 22.33 [0.1~0.15| 33.67 |0.05~0.1| 19.33 <0.05 10
AR (ne/g) >30 80.0 16~30 10. 33 <16 9.67
HR (pe/g) >2 33.67 1~2 5.67 0.5~1 0.67 0.2~0.5 0.33 <0.2 59.67
AR (pne/g) >1.8 3.33 1~1.8 24.33 0.2~1 72.0 | 0.1~0.2 | 0.33 <0.1 0
AR (ng/g) >3 20.33 1-3 66.0 0.5~1 9.33 0.3~0.5 3.0 <0.3 1.33
B (ne/g) >30 0 15~30 0.33 5~15 26.0 1~5 70. 33 <1 3.33
FE K B EX PRI 45.66% , TS PGS w A A, T L pH A9 0 55y 2 4

HWF S X R 33. 67% , BAR LI FE 5 —r 45 3,
A RCPRAEARAE Tl 2 AR AR SR DL & X
F s AR TR A TR 2 — R AR A AR T
BEERE, F & BFEE X G5 XY 80%
DL b AR A= X5 8 X AR 33, 67% , ik =
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Table 3 Available state content and total correlation coefficient

of soil elements in Renqiu, Hebei Province
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Table 4 Classification statistics of heavy metal elements

in the surface soil in Renqiu, Hebei Province
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Table 5 Environmental quality standards for pollution-free

vegetable producing areas
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Table 6 Environmental quality standard of green food producing area
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Table 7 Classification table of surface soil healthy elements

in Renqiu, Hebei Province
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Geochemical evaluation of surface soil elements in Rengiu City,
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Objectives: As one of the crucial natural resources, soil is tightly associated with people’s daily life. Based

on the 1 : 50000 scale of geochemical survey results in Renqiu City, Hebei Province, the writers evaluated the soil

quality of the study area, aiming to provide scientific basis for the ecological environment protection, land use

planning, characteristic agriculture development, high-standard farmland construction and else over here.
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Methods: According to the relevant standards and specifications, this paper assesses the nutrient elements
essential for soil plant growth, the environmental quality of heavy metals and the factors of soil health quality in the
study area. By means of Microsoft Excel, ArcGIS, SPSS and other data-processing softwares, we conduct the data
distribution test, parameter calculation and map plotting. Moreover, single factor index method, Nemerow
integrated pollution index method, correlation analysis method and else are adopted for further data processing and
analysis.

Results: (1) Soil nutrient elements like phosphorus, potassium and ferric oxide were found all in a rich or
medium state, while organic matter, nitrogen, copper, molybdenum and other elements were in a relatively
deficient state, whereas available manganese and available iron in the available state were relatively insufficient.

(2) The soil was identified as being generally and slightly alkaline, with the analysis between the effective
state content of elements and their total amount showing a certain correlation. The soil’ s pH-value changed from
alkaline to strongly alkaline, the correlations between the effective states of Cu, Mn, Zn, K elements and their total
amounts all decreased, while those between the effective states of B, P elements and their total amounts both
increased.

(3) According to the evaluation of heavy metal elements by single factor index method, except for one sample
of Ni and two samples of Zn exceeding the screening value of agricultural land soil, the elements of Cu, Pb, As,
Cd, Cr, Hg all met the control standards of agricultural soil pollution risks. The Nemerow integrated pollution index
in the study area was assessed to be all under 0.7, indicating that all of them have reached the first-class level.
The contents of eight heavy metal elements in the study area all satisfied the environmental quality standards of
pollution-free vegetables’ origins, Except for some Cd and Pb samples that failed to meet the standard, the
contents of other elements wholly achieved the “Environmental Quality Standard of the Sources of the Green Food” .

(4) As the indicators of soils’ health quality, the elements of F and Se were found generally in the state of
lack to relatively lack, while the element I was in a moderate state as a whole.

Conclusions: The geochemical evaluation criteria of soil quality, single factor index method, Nemerow
integrated pollution index method and correlation analysis method have all been effectively applied to the
geochemical assessment of soil elements in Renqiu City, Hebei Province, which provided a scientific basis for its
land use planning, characteristic agriculture development and high-standard farmland construction.

Keywords: soil fertility ; heavy metals; environment quality; health quality ;correlation analysis; geochemical
evaluation
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