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Experimental study on relationship between pollutants of

sediment and overlying water in urban river
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Abstract: A series of pollutant content tests of organic matter, total nitrogen, total phosphorus and heavy
metals were performed on the river sediment and overlying water obtained from five sites in Jin'an District,
Fuzhou. Partition coefficient was introduced to study the correlation of pollutants between the river sediment
and overlying water. The correlation of pollutans between sediment and overlying water was analyzed by the
distribution coefficients of organic matter, total nitrogen, total phosphorus and heavy metals. Then, introduced

the relationship between the standard deviation of partition coefficient and correlation coefficient, discussed the
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correlation between pollutants in sediment and overlying water, and clarified its key influencing factors. The
results show that the partition proportion of different pollutants in sediment and overlying water is different, and
the correlation coefficient between pollutants in overlying water and sediment is quite different. The more stable
the pollutant distribution coefficient is, the higher the correlation is with the pollutants in the overlying water.
The clay content, organic matter content and plasticity index of sediment have a significant impact on the
pollutant partition coefficient. The pollutant partition coefficient increases with the increase of clay content in the
sediment, and the heavy metal partition coefficient increases with the increase of organic matter content in the
sediment. The partition coefficient of organic matter and total nitrogen show an increasing trend with the

increase of plasticity index. There is a good linear relationship between the logarithm of heavy metal partition

coefficient and the plasticity index of sediment.

Keywords: urban river; river sediment; overlying water; pollutants; partition coefficient
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Fig. 1 Sampling location of sediments



214 P K5 x%x¥EIE

FAROF & L)

i
I
al
o

F1 BERMERR

Table 1 Testing methods
s - FRIERE/  KIEDO/ 7J<iaJiﬁi$E/
m (mg/L) m*
S1 HEK ) 1.1 7.04 847
S2 HEK A 1.4 5.10 1805
S3 HEK A 1.2 5.34 2070
S4 - HEK Y 1.3 4.53 1058
S5 HEK Y 1.9 4.05 17 136

JES U8 A 56 AR 4 B S5 AN 2 2 BT RS V8 TR 43
Br % B L T 58 5 6 AR dE ) (GB/T 50123—
2019) e [ i A7 75 0% BE T F I 00 5, A5 A S1~S5
JiE I8 & kL & & (<C0. 005 mm) Kok & 2 (0. 005~
0.075 mm) WKL (>0. 075 mm) 43 4 Y 43551
12.3%~42.4% . 47.5%~82.9% . 4.8%~10.2%.
JEE B R LB R R R R 2 R A D . WRR
(wp) A1 R (rop) 43 3 2R H Casagrande 2 Fl £ 2% 1
M o

F2 RREARYWEMER
Table 2 Basic physical property of sediments

TR BRL/ 6 BPRL/ 0 BRI/ 6 MR/ D0 HEER/ %
S1 12.3 78.8 8.9 44.0 315
S2 42.4 47.5 10.2 79.2 35.3
S3 12.3 82.9 4.8 38.5 23.3
S4 26.0 64.0 10.0 83.6 35.0
S5 28.3 62.4 9.3 111.9 44.0

1.2 REHHHAE

Bt X S1~S5 9 3 % U, I E A L R i
(OM) \BASTE(TN) B & & (TP)MEE R
(Cu.Zn . Ni.Pb) & & ; X} N 9 b 78 K 0 I 5 4k 2% 75
AR (COD) BASE(TN) BB SE(TP) M E
4 J& (Cu.Zn Ni.Pb) & & , W & Jr ik W3 3.

x3 RERELEBXKSTEMUETRE
Table 3 Method for determining pollutants in sediment

and overlying water

hcs i H Wy vk EN ARl
1 T’ OM Bk vk ASTM D2974
2 JEVE TN LR HJ 717—2014
3 JEUE TP PG HJ 632—2011
4 G T 42 ) ICP-MS #: US EPA 30508
5 K COD T R ER % HJ 828—2017
6 KA TN BV w7 HJ 636—2012
7 KAk TP BB YR GB 11893—89
8 KR 4 )R ICP-MS US EPA 30508
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Fig.2 Organic matter content of sediments
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Fig. 3 Chemical oxygen demand of overlying water at

each point
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Fig.4 Organic matter partition coefficients at each point
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Fig. 5 Total nitrogen and total phosphorus in overlying

water at each point
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Fig. 6 Total nitrogen and total phosphorus in overlying

water at each point
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Fig.7 Total nitrogen and total phosphorus partition

coefficients at each point
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Fig. 8 Content of heavy metals in sediment at each point
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Fig. 9 Content of heavy metals in overlying water

at each point
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Fig. 10 Heavy metals partition coefficients at each point
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TN TP B 56 & BB, 4390 28 0. 016 .,0. 076, JL
PR R, BT Cusn b, E KK
SR b i A 4 R A A B A G OC R A
KEBHKTF 0.5, RENGYYTFEIRTe 5 H K

Z A1 5 2 B [ B D DR R JEE 90 %) 35 24k 1y 4 1%
AE 1A [F] S 2075 e Wy A 13K 5 R U8 Hh iy o3 B &
BT

4 ERSH EEKRSRMIERE R0 % RLER

Table 4 Correlation coefficient matrix of pollutant indexes between sediment and overlying water

bR R 7 JE e OM G TN JiGe TP JiEJE Cu JE¥E Zn JIE ¥ Ni JIE Y Pb
17k COD 0.963 0.275 —0.453 0. 790 0. 800 0.711 0. 306
LEKTN 0.954 0.016 —0.076 0. 881 0.907 0.778 0.501
1K TP 0.048 0. 337 0.076 0.590 0.576 0.626 0. 049
1K Cu 0.765 0.311 —0.29% 0. 080 0.639 0.534 0.372
- # K Zn 0. 810 0.337 —0. 308 0.948 0. 850 0.933 0.130
7K Ni —0.024 —0.458 —0.645 0.402 0.320 0.731 —0.665
1K P 0.662 0.345 —0.196 0.222 0.295 0.036 0.513
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Fig. 11 Relationship between correlation coefficient and

standard deviation of partition coefficient for pollutant
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Fig. 12 Relationship between K, and clay content in

sediment
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Fig. 14 Relationship between K;;,; and clay content in

sediment
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Fig. 15 Relationship between Ky, and OM content
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