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Experimental study on physical-mineral composition-pollution behaviour
interrelations of urban river sediments
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Abstract: River and lake pollution is a seriously environmental problem in China. In this study, the particle analysis, clay
mineral composition, Atterberg limits, loss of ignition, total nitrogen, total phosphorus and heavy metals tests are carried out for
five representative sediments with different physical and chemical properties in Jin'an District, Fuzhou. By considering the
collected data from literatures, the interrelations among physical properties, clay minerals and pollutants of sediments are
investigated. The results show that the pollutants in the sediments are related to the pollution source and the particle gradation and
clay mineral composition of the sediments. The organic matter, total nitrogen and heavy metals in the sediments are highly correlated
with fine particle content in the sediments. The smectite clay mineral is conducive to the adsorption and storage of pollutants. There

is a good correlation among the organic matter, total nitrogen, total phosphorus and heavy metal content in the sediments.
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Fig. 1 Sampling location of sediments
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Table 1 Method for determination of pollutants in sediments

Fe aaiH R E WP G ARAE
1 OM BRIk EE ASTM D2974
2 TN EINARES HI717—2014
3 TP LRI L1 - R HJ 632—2011
4 HEE ICP-MS £ US EPA 3050B

R 2 AMRICRFRAER . R MEMKRFREKE

Table 2 Particle composition, clay mineral composition and

atterberg limits of sediments (%)
B BRI LR
% Clay Sit Sad 1 K c s = "
4 424 475 102 19 48 24 9 792 353
B 123 788 89 22 59 19 0 440 31.5
C 123 89 48 33 47 20 O 385 233
D 260 640 100 27 53 20 O 83.6 35.0
E 283 624 93 24 46 30 0 1119 440
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B R —T5 e EIR R SR A
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Table 3 Database of sediment pollutants compiled from literatures

FPoo kL FHIR L SR st e

5 W HKE O FH¥H OM TN TP  Cu Zn Ni Pb ERVGRAKIR S0

1 N — — N N N - — B S

2 J — — v v v R — — Xia 25(7)

3 — — v v v R — CRETEYIN BN IR
4 v — — — v v —  —  —  — UK. ER AR

5 J — — — — — J v N JRK El-Sayed %10
6 v — — — — — J N TR Wang Z5[11]
7 — — v v S — Khim('?!

8 — — v v — — - - - — — Andrade %513
9 — — v — — v v N HEIETEK Nguyen %5 [14]
10 — — — v - — J v o N4 A EEK RSN
1 — — - = J N K 7 AR
2 — v v - - = = = — — i H pREENT
13 N — N — — — - = — — Stanchi £ [18]
14 — N, — — — — N, _ - — — Phanija %5 [1¥]
15 — J — - - = = v = = — it . 45200
16 — v — - — — — - — — Ayodele % 21
17 — v — — - — J v - — ElEla
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Fig. 2 Relationship between organic matter content of sediments

and particle gradation
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Fig. 3 Relationship between TN/TP of sediments and particle
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Fig. 4 Relationship between particle gradation of sediments and
heavy metal
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and clay mineral contents
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Table 4 Correlation coefficients of sediment pollutants and physical properties
5 3L e e kL 24 i SRS E LY HEM 5 15 35 IR e My o
Clay oM 0.231 Illite oM -0.099 oM ™ 0.809 OM WL 0.915
Silt oM 0.524 Kaolinite oM -0.185 OM TP 0.456 OM wp 0.916
Sand OM -0.485 Chlorite oM -0.194 ™N TP 0.623 oM Ir 0.797
Clay+Silt  OM 0.717 Smectite oM 0.020 oM Cu 0.636 ™N WL 0.254
Clay ™N 0.686 Illite ™N -0.249 OM Zn 0.794 N wp 0.242
Clay TP 0.439 Illite TP -0.356 oM Ni 0.490 ™N Ir 0.161
Silt N -0.026 Kaolinite ™N -0.216 oM Pb 0.777 TP WL -0.009
Silt TP -0.097 Kaolinite TP -0.269 ™N Cu 0.452 TP wp -0.005
Sand ™N -0.763 Chlorite ™N 0.485 ™N Zn 0.603 TP Ir -0.033
Sand TP 0.321 Chlorite TP 0.264 N Ni 0.511 Cu wL -0.342
Clay+Silt ™N 0.763 Smectite ™N 0.197 ™N Pb 0.433 Cu we 0.300
Clay+Silt TP 0.321 Smectite TP 0.054 TP Cu 0.335 Cu Ir -0.350
Clay Cu 0.355 Illite Cu -0.216 TP Zn 0.577 Zn WL -0.331
Clay Zn 0.363 Illite Zn -0.382 TP Ni 0.203 Zn wp -0.317
Clay Ni 0.335 Illite Ni -0.270 TP Pb 0.501 Zn Ir 0.275
Clay Pb 0.335 Illite Pb -0.286 Cu Zn 0.655 Pb WL 0.067
Silt Cu 0.572 Kaolinite Cu -0.229 Cu Ni 0.610 Pb wp -0.365
Silt Zn 0.558 Kaolinite Zn -0.329 Cu Pb 0.551 Pb Ir 0.112
Silt Ni 0.639 Kaolinite Ni -0.245 Zn Ni 0.539
Silt Pb 0.006 Kaolinite Pb 0.047 Zn Pb 0.729
Sand Cu -0.555 Chlorite Cu 0.258 Ni Pb 0.406
Sand Zn -0.593 Chlorite Zn 0.482
Sand Ni -0.641 Chlorite Ni 0.445
Sand Pb -0.292 Chlorite Pb 0.362
Clay+Silt Cu 0.554 Smectite Cu -0.137
Clay+Silt Zn 0.591 Smectite Zn -0.214
Clay+Silt Ni 0.635 Smectite Ni -0.159
Clay+Silt Pb 0.295 Smectite Pb 0.103
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