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Abstract

In order to comprehensively evaluate heavy metal pollution in farmland of Henan province and to
improve product quality and increase economic benefits for planting industry, this thesis collected
all survey bibliometrics about the heavy metal pollution of farmland in Henan province from
Chinese Literature Net, Weipu Net and so on, published from 2007 to 2017. Bibliometrics were se-
lected again based on the standard of investigation data containing the soil sample number, the
average of elemental concentration and test methods, finally, Cr, As, Ni, Hg, Pb, Cd elements were
chosen to estimate pollution according to the data distribution in each evaluation unit (city). Four
kinds of heavy metal contamination evaluation methods, contamination factor (CF), single pollu-
tion index (SPI), modified contamination degree (mCd) and pollution load index (PLI), were used
by authors. The results showed that in seventeen evaluation units (except Luohe city) in Henan
province, the average concentration of Cr in three evaluation units, As in five evaluation units and
Ni in three evaluation units were slightly higher than each element background value using CF
classification. The maximum value of Cr CF, As CF and Ni CF was orderly sorted 1.75 (Xinxiang),
1.42 (Jiaozuo), 3.51 (Jiyuan), the average concentration of Cd in fourteen evaluation units, Hg of
eleven evaluation units and Pb of twelve evaluation units were higher than each element back-
ground value, the maximum value of Cd CF, Hg CF and Pb CF was orderly sorted 388.39 (Xinxiang),
13.70 (Jiyuan city), 11.74 (Luoyang). Using single factor index classification, Cr, As Hg and Pb can
be categorized as no pollution degree in the all seventeen evaluation units, Ni of one evaluation
unit can be categorized as very low pollution degree, Cd of four evaluation units can be catego-
rized as low pollution to high pollution degree. Four evaluation units can be categorized as mod-
erate degree pollution using modified contamination degree classification and seven evaluation
units can be categorized as moderate degree pollution using pollution load index classification.
Xinxiang, Jiyuan, Luoyang and Kaifeng can be categorized as moderate degree of contamination to
ultra high degree of contamination with mCd and PLI. The study also showed that the heavy metals
in the soil of Henan were enriched. The heavy metal contents in the industrial park and its sur-
rounding farmland were higher than the general farmland, and the pollution degree of the evalua-
tion unit was improved. In practice, the farmland should be classified and evaluated.
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3. FR511R
3.1. EXYIEER

AWFFCFTIRAF 0 25 AN FE SR LKA #2015 FAER B8 PR, ZHE DLV EREM 16 4
TR ARE, BRI 17 AT, HABENTREER: BT Cu. Zn 20H 6 A 7 MEN
BT MRE R, AT 00 Asy Pb. Cra Niv Cd. Hg 2 NFCR(WLE 1). BT SCHR AP A
BATRITVEZ R, EERBENIAG RGBS AL SO7E, YEERIZE 0~20 om LIEFEA, S0 70N TR A R
RIVEHA—E, AR R A% IR AR LB 1 T VE ATV, 5 &5 3L 1R 22 5 g AN it

ASCWEER AR, B2t PRIRTT. EIETT. ISR, T PR, =1k DU i
8 NVPAM BTG B A Ok [ Tolk [ X N B L JE i e I 2, e VPN B e o — U
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AL ESBTEYREKIN: As 11.4 mgkg™", Cd0.074 mgkg™"', Cr63.8 mgkg', Hg0.034
mg-kg s Ni26.74 mgkg™', Pb 19.6 mg-kg ' NG 2 tHHK) 17 M 0K EEJEILE CF 410t
BUULE 1o AT HATEAEH, Cr. As FINi IR RIEWAHE, Cr. As. Ni R E 2 ECFE 5 0IH
17.65% (3 )~ 23.53% (5 M) 17.65% (3 MV S TelE s T8 5l CF S KME 778 1.75 (B 2 1),
1.42 (FEAET). 3.51 (BRI, —HEE&BoRis b TREE P55 : Cd. Pb. Hg B9 ECF41E
SR 144 11 A 12 M R T T 5, Cd R RSN E, CF &b Foss. &im b
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TSP, BN 2. BRUETT . JFETT. VBT, CF1E 20 5)h 388.38. 23.97. 14.46 1 6.01;
Pb AR AEBLBON R A2 BT BRI, CF B2 3109 11.74 R 8.66; Hg ARG BLE N T H 2 HF I
i, CF1{HA 13.70,

RiZfg g, R RO, SRA T EX A L ERHOEARES B RS BAAE T
328 Tl el X — AR F - AT & i g, Tl el X Py R A AR B A N Cd 1 5 2 40 BT 344 5031
N 134.42 mg'kg ' 51.12 mgkg ', 3ROk FIXT BT R R ESECFME R 6.11 5. 1031 f%; i
UOGFIETT, T e Xy R L 2% FR G N o B T2k 42.84 mgkg ', & — oA K BT 2 =
THCFMER) 317 £,

Table 1. Static as number of heavy metals in each evaluation unit

F 1 FMBETUNENEERTERERITRM)

A RS s il i i it 7K
City name Cr As Ni Cd Pb Hg
HM T
Zhengzhou 194 3 3 191 191 3
ﬂ:.ﬂﬁi 323 64 265 307 317 54
Kaifeng
Gl 174 174 6 188 188 174
Luoyang
'¥Tﬁ1?[hﬂi 27 27 27 185 185 27
Pingdingshan
Z AT
Anyang 8 4 4 4 4 8
f9EE T
Hebi 2 2 2 2
%ﬁgfﬁ 198 98 133 165 165 98
Xinxiang
E fe 72 50 72 69 3
Jiaozuo
BRI 92 6 52 92 92 6
Puyang
v
Xuchang 5 1 1 4 4 5
=1k 5 5 5 40 40 5
Sanmenxia
F T 31 31 31 25 25 31
Nanyang
ﬁﬁﬁﬁ? 251 65 65 249 249 42
Shangqiu
fei i 8 8 8 8
Xinyang
JAE T
Zhoukou 43 43 43 35 35 43
YEI T
Zhumadian 8 4 4 4 4 8
PRI 52 328 52 327 327 52
Jiyuan
it
1493 913 773 1816 1895 569
Total
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Figure 1. Contamination factor distribution
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Figure 2. Single pollution index distribution map

2. BETIREINERE

N B F I, — RS, (AR 2 HAVFE TR Cd B, HETF R o e ESETRY
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FHTT JFETE . =10 AR i Cd A3 bn, foKEBARRTEL 170.4 5, 5908 271 Ni ks 2.7 £, H
TR
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17 MV R ICH) mCd VPN S R ILE 3, IR RTLLE W, B2 mEESmAA TSRSG5, Hrii
AT @G Y, JEm. EHETA T RERE Y, HEWFm e S e TRERRRE. MHEIT
(35 Gt B v 0t — M A FER ol el [X P R L JE e B s e R PR R B, — e, WA # 2N
R TG gy, HE TP R TR Gy 1y b [ X P e HL e A, 3B 2 i kb T s R R 5 G
S PRIRT AT SRS Y ER, T WA TR SRR Y SR, =k R SRR S g,
P T S VBERE T S AR T OAREETS BYs R— VRO B IC I, T el X P R 3 JE a2 A FE ¥ G ARG vy T — AR H .
3.5. SR ALHEEEMN

17 MV oG] PLLEVHN G SR ILIE 4, WP LR W, e SRR E 4 E A TS Y&
P, WML T3R5 59, FEW. EET. PIOL A A ST oSG S, Hew s
T E GRS Dok, —RES, RAEHe kT EREES, EETE 4 MMM T
A EEG, eI R e N s, 2T TEX W R EGrRE, ST am e R EE
K, HAvE o MM GRS RS g, T =R T RIS 4, T WERE T
FEAE T NS5 4.
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Figure 4. Pollution load index distribution map
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