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Heavy Metals Pollution and It’s Assessment in the Wetlands of Min River Estuary in Fujian Province
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Abstract: The pollution characteristics of heavy metal in the estuary wetland of Min River in Fujian Province was thoroughly investigated and
the contents of Cu, Pb, Zn, Cd, Mn, Ni and Cr from 8 monitoring sites were analyzed. And then the heavy metal pollution in the estuary wet—
land of Min River was evaluated by the method of N. L. Nemerow Comprehensive Pollution Index and Geoaccumulation Index. The results
showed that the heavy metal pollution was serious in the estuary wetland of Min River. The contents of Cu, Pb, Zn, Cd and Mn exceeded the
Standard of China National Soil Environment Quality Standard (level I) except Ni and Cr. The Single Pollution Index Assessment showed that
the estuary wetland of Min River exist Cu, Pb, Zn, Cd and Mn pollution in different extents and no Ni and Cr pollution. The pollution degree of
different heavy metals was in sequence of Pb>Cu>Zn>Cd. The Comprehensive Pollution Index Assessment showed that Tan—tou—gang and
Shan—yu—tan existed slight pollution and the other monitoring sites were belonged to moderate pollution, which indicated there was serious
comprehensive pollution in the estuary wetland of Min River. The Geoaccumulation Index Assessment showed that the Pb, Zn and Cd were
belong to moderate or slight polution level, and there were no Cu, Mn, Ni and Cr pollution.
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Figure 1 The sampliing sites diagrammatic sketch
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Table 1 Environmental quality standard for soils
for heavy metal(mg-kg™)
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AR pH<6.5 pH6.5~7.5 pH>7.5 pH>6.5

i <0.20 03 0.6 1.0 1.0
A4¢H <35 50 100 100 400

ﬁﬁ SRpe - 150 200 200 400
4 <35 250 300 350 500
KH <90 250 300 350 400

# i <90 150 200 250 300
=4 <100 200 250 300 500
#® <40 40 50 60 200
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Table 2 The standard for grading heavy metal pollution

Y YA
jﬁ g%%; i%g AR YU
1 P<0.7 P.<0.7 L i
2 07<P<1 07<P.s<1 B4 G
3 1<P<2 1<Pa<2 RBEBEYE HEERYEEHESE
4 2<Ps3  2<Pys3  hERRER HERIEHEYR
5 P>3 P3>3 BEEEE HEZELAOHYE

2.3.3 b EFFE %0 (Igeo index of geoaccumulation )
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Table 3 The average of shale deposit in the world(mg-kg™)
JLE Cu Pb Ni Zn Cr Cd Mn
TUAEHE 45 20 68 95 90 0.3 850
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Table 4 Geoaccumulation index of heavy metals in sediment and

grading of pollution levels
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it I e R A SRR, E AP AR AR A
X535, 2 B ERY 1.55 F1 1.48 £%;Cd {544
BRERASE A LA Mt 2 DR A A, A el o,
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Table 5 The contents of heavy metals in soils of the estuary wetland in Fujian Min River(mg-kg™)

REEX Cu Pb Ni Zn Cr cd Mn

R AT 47.96£6.94 b 68.85+2.75a 18.74+324ab  142.07+1431ab  21.98+2.35¢ 0.61:0.03a  889.60+97.68de
v 48.12+7.34 b 87.62+6.47a 36.57+6.57a 99.77+6.83bc  58.47+18.72ab 0.03x0.01c  748.44x163.43¢
f v 45.17+4.38 a 78.96+11.35a  22.78+3.62ab  117.27+27.85abc  37.84x14.85ab 0.08+0.03c  918.20+142.48a
PAR Y78 55.22+4.76 a 105.2144.59a  27.21£527ab  155.13£18.73a  56.99+14.39ab 0.54+0.10c  763.22+97.27ab
=N A 55.01£11.23b 113.039.72a 12.80£8.61b  116.17+9.45abc  85.41+24.38a 0.05:0.01c  682.90+273.69bc
KERPX 48.44+3.73b 105.10+2.58a 4.40+1.75ab  116.77+14.15abc  59.71+9.28ab 0.16+0.04c 643.71£103.26¢
MeAE4H 2721£14.22d 1164021532 25.78+2.69b 93.30£21.63c  63.13+27.72ab 0.06+0.04¢ 752.50+482.35¢
HHK 34.64+8.26¢ 117.77£17.83a  18.23+9.36ab  148.87+14.58a  80.78+15.67a 0.350.02b 837.33£94.24e
B 45.22+9.70 99.12+18.39 20.819.73 123.67+22.68 58.04+20.72 0.24+0.23 779.49+395.90

B ARRE/NEFRFERTE P<0.05 KEHBEER,
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Figure 2 The cluster of pollution characters of the estuary wetland
of Minjiang River (Fuzhou)
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Table 6 The synthetic pollution index of heavy metals in soils of

estuary wetland in Fujian Min River

R s'élilf??%&?ﬁ%ﬁl SaTE

Cu Pb Ni Zn Cr Cd Y%

BIEAH 137 197 047 142 024 305 283
i 137 250 091 100 065 015 1.86

mEWERE 129 226 057 117 042 040 1.54

LZIRARME 158 301 068 155 063 270 298
WLE 157 323 032 116 095 025 3.00

AEHFEPX 138 300 011 117 066 080 2.60
MEfEAL 078 333 064 093 070 030 3.08

HEHX 099 336 046 149 090 175 3.38

P<1 #TCI5 Y, RAELME Ni ARk & M EEME
HORBNE AR, 7 25 R ; Cu 15 L BRAGIE B
B X AR BB AR, HoAh W 2 B8 P BT Rk
o, 15 OB 5 IRISRME Pb {53 R BTG Y R
S Rt 0 T TS Y HL b I S AR B S
B3 Zn (BB IEBUA BB TR, HoAth S0 AR O
BETSGE K &R IX Cd (SRR BV ERIE, S X R
[ REY O AR S VSE U REE U PN o R
B, HAt I A TS 5

CRATS YA B RS W A £ M R YT g,
ity 6 I R FERIR R AP EETS YUK LA L, Ul B BRI
PR BN EGRE AT S, FTERBUEEE
FTIREL, YR RPN BB IX S TR L B> LT R
A TRISE AT >7K B PRI X > TRk v > e i
3.3.2 M RRIELOEMN

WYL i RFGE RO AR IR 7, WA
H &P E G R TS YR o Ph 15 JLIR IS A TSk |
R LI AR TRk S KB IR X M TEER  E

®7 BERTANEM HRSSETE M RRIEL (Igeo) RAR

Table 7 Geoaccumulation index and grading of heavy metals in soils of estuary wetland in Fujian Min River

Cu Pb Ni Zn Cr Cd Mn

B Igeo ax:3 Igeo Pax:3 Igeo ax:d Igeo ax:3 Igeo Pax:3 Igeo ax:3 Igeo Pax:d
R KHE 049 X 1.20 th -2.44 I 0.00 X -2.62 I 0.44 % -0.52 X
ELH -049 T 1.55 th -1.48 ¥ -0.51 x -121 ¥ -391 x -0.77 T
BEaRE  -0.58 x 1.40 th -2.16 ¥ -0.28 x -1.83 ¥ -2.49 x -0.47 T
ampka -0.29 ¥ 1.81 th -1.91 ¥ 0.12 % -1.24 ¥ 0.26 ] -0.74 T
BLE -030 X 1.91 i -2.99 T -0.29 X -0.66 T -3.17 X -0.90 x
KEFRPX  -048 ¥ 1.81 i -4.53 T -0.29 X -1.18 T -1.49 X -0.99 x
MEm  -1.31 X 1.96 th -1.98 I -0.61 X -1.10 I -2.91 X -0.76 X
TEHX  -096 x 1.97 th -2.48 ¥ 0.06 % -0.74 ¥ -0.36 x -0.61 x
¥ig -0.58 T 1.72 th -2.29 ¥ -0.20 x -1.22 ¥ -091 x -0.71 x
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