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Fig. 1 Schematic diagram of study area and station
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4000 rrmin"' 2.0 20 min, FHBAPLLLEIEDE FIF R ED N Ca-P,

3)IP FIl OP $2 B 70 M o #45F M FE AL B T 50 mL B2 LT &5 .0 & b, A 1'mol L7 £ B2 18 Tk
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Fig:2 The classification and analysis methods of
phosphorus in sediments
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B 2L I K A AR AR PR A 1 s o BE SR R R K AL F 23~33 ¢, Hip
AR AR = T T . W KPR FNTG K B pH R T4 200 T3, KRR i, X vl g 5 g2
BT JE 301 - bR B A AT OC o TR K AR ORP U sy Bl K, “FIME N 17.79 mV; K ERIRL T
WFRAS, A RAL T A AR, X AT RE 5 0 K PR Y R B A ) AR AR AR SRR G B TR T R
JEh 0.03~3.59 gL, ¥IM{E R 0.42 g L' 5 KRB YV 4 W B B WA T s KR KT . T
COD i =, BR GL3. QKS »Sfiflk T 40 mg-L7' 4b, H 4357 COD & F b £ /K vV ZERR{E 40 mg- L',
TR TP AR =, I IR 0.53 mg' L™, Jmm TR K VISFRAE . GL3 &b /K R Bl ot & vk B = 36
12.89 mg:L™", J& 31 R A5 K ) A HE K AT BE 2 i i DX SR ARl 1 s AR i F IR R K AR A
RO R BSPTERE LR 1,
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WE 3 s, A CHEPRG BT 2R e ), R TTR R R 70 S RERE (<2 pm) | By
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PARBARE . By ki oh 3 o 4% s ArBhRL . KR AT A9 7 EEAE B LR 3. RZ VLAY TC M 0.81%~



%6 SRR N TR TR PR S0 A R IR A0 . LEE 23]y 3 2019

x1 E=FARE EBKEAMR

Table 1 Physical and chemical of the Zhaolan New river basin

o - T/C ORP/mV SSQ TP/il CODﬁ/l Fe/il Al/il Ca/il
(gL) (mg'L™) (mg'L™) (ng'L7) (ng'L7) (ng'L7)
GL1 8.78 23.00 39.00 0.15 2.62 70.00 34.83 28.81 55700.11
GL2 8.37 23.80 68.00 0.37 3.12 55.00 197.91 315.17 52 980.33
GL3 7.96 25.70 45.00 3.59 12.89 38.00 60.09 103.85 43758.11
GL4 8.67 25.60 89.00 0.27 3.39 56.00 47.19 71.89 51719.89
GL5 8.96 32.00 37.00 0.03 0.96 41.00 33.35 124.80 104 083.78
GL6 8.46 27.90 68.00 0.14 2.59 49.00 65.16 98.53 61 886.89
QK1 9.51 28.10 -37.00 0.19 0.77 72.00 212.71 270.37 33 545.11
QK2 8.76 28.30 35.00 0.17 0.53 65.00 279.86 850.91 44 379.44
QK3 8.95 30.30 -9.00 0.48 0.66 64.00 489.95 826.99 42 334.44
QK4 8.76 28.50 24.00 0.27 1.87 63.00 282.74 360.19 44 082.89
QK35 9.14 32.00 -20.00 0.04 1.46 39.00 279.81 477.80 14937.33
QK6 9.31 30.90 -38.00 0.03 1.94 62.00 250.90 433.22 13 875.22
QK7 9.30 33.30 —24.00 0.03 1.50 47.00 289.86 806.98 15 074.33
QK8 9.35 30.00 —28.00 0.05 2.19 61.00 325.32 533.86 14 008.44
90

= gg [ IpH AR [ ke
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Fig. 3 Physical and chemical properties of the sediments
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BB BV R B G On R, XA WS R RGR E AR, DR s N &
EUTRBER . AL BRSO 3.
222 AERRBRMFEACKE R

WK 4 fi7R, 28 Shepard 3 2875 X6 48 22 B i Sk R DT AR W 4 b AR E AT 40 2K TR TR
WEEHMDRELMBRELAN . Kb, &4+ Bt Fd ks 58 21.31%~64.82%.
29.86%~69.08% . 1.97%~9.61%. 5T AFE, T MWARITEY) 32t e mmd + Fab 5 + 240 6,
WA 5K, BoRR AR KT T ARTUERY . TR GL2 &b, ARTTER ) 0 BE 28 B 52 B0 5e 40 1k
B 2 A8 KL a3 T GLA A UTR 9 ks B TR B R B W A fl b . BIACR A, AR VT
Wy R LA TR T2 24 BT T
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Fig. 4 Proportion of particle size distribution of columnar sediments in the area of Zhaolan New River
B 2 e i SRR DU &5 7K K 22.399%~74.34%, Y11 534 EDTFRY) & K R Bl DR M 1
) 38 T B o (AR T R, T IR AR DT & /K R Bl R B 1 A A A 55, X T fig 50
TR L TAE S AR AR — S R K ) SR G o IR AR DR Y pH Ol 7.61~9.91, BI{E R
(8.76+0.61) . Wi I N A AR LAY OM (5 el 0.46%~4.88%, YJME J9 (1.50%+1.07%) , 4 AL UL
OM J57 it 4 &5 Pl TR 32 34 i 208 /0 fa 34 o Wi B 45 s AR AR BT AR Fe. AL, Ca i sr B ULIE 5. %
Wi, DU Fe, Al. Ca & ETEGNA 284k Fikshii k.
23 IRMBESREE
231 RERABPYHBHMERLLSE
B 22 ] O 4R 3R 2 DA A TR S B A A 6 TR o A 22 B i iR TP R 692.61~2 196.87
mg-kg™, PIMEN (1 363.13+417.66) mgkg™'c T . 15 /KE . W& K E BB 55~ 692.91~1 431.67
mg-kg'. 1 391.85~1 838.99 mg-kg'. 903.35~2 196 mgkg'. V5 /K JFE TP ¥J{H ( (1 700.86+181.88)
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Fig. 5 Physical and chemical properties of the columnar sediment
mg-kg ™) > K FEIME (1 464.32+465.33) mg-kg ") > T Ji I{E ((1 070.51+268.57) mg-kg ) « T H LMY
TP /& T & W T 7 W 8 (463.3~1 016.6 mgrkg )y P PRVL O /K & (203.1~625.6 mg-kg ') . =l K
(781.0~1 026.0 mg-kg™) o 2200 Ui TP W] & /&5 T 1% 9] I 3% (405.94~899.98 mg-kg ™) . 1L 1L T*
B% (29.51~100.90 mg-kg ") POFI WY Al Jk & (421.84~1 188.65 mg-kg™) &5 [ AR i 19 £ E VT Y 1y
TPPY, 5 H A A T AH L, 22 i) 2% 2 DORR A rh i i) Jo k0 00 IR 96 T 3 3k A i) 3R 2
1 TP ((807.5~9 171.9ymg-kg™") Fli%E [H BT 3R 2 TP 4 5 283.7~8 673.5 mg-kg '

R IP, OP i & 2» 303 9] oy 434.52~1 264.19 mg-kg ™. 149.91~915.10 mg-kg™", ¥J{H 2 % Ky
(834.02£195.90) mg-kg ™', (497.39+£253.76) mg-kg . Ik N 1P, OP 43515 TP & & 1Y (63.67£12.35) % .
(34.6249.23) % , Hirp, ¥G/KEETP 5 TP & & H 43 (47.16%+2.00%) < /K JE (65.91%+5.65%) <1 i
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4> 9 O 389.33~1 09238 mgkg 'L 103.61~ 1500
36045 mg-kg ', A 4 B R (622.81£179.65)  E 1000f
= |
kg'. (234.09+74.43) mg-kg . Fe/Al-P % S soop ||| | | || | ||| || | |
mgkg ", ( Jmgkg . Te ge = (e AT || [

TP 1 34.329%~58.75 %, Ca-P 235 TP 11 9.11%~
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232 BHRABRMBRLEIEZALALSE
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Fig. 6 Phosphorus forms and contents in surface sediment
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Fig. 7 Phosphorus forms and contents in columnar sediments
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Fig. 8 Correlation analysis among Physical and chemical properties of sediment, overlying water and phosphorus forms
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Phosphorus distribution characteristics and forms in sediments of typical
artificial rivers: A case study of the Zhaolan New River

ZHANG Dianwei'?, LI Simin', BIAN Hongchen?, ZHANG Wengiang>’, SHAN Baoqing®

1. School of Energy and Environmental Engineering, Hebei University of Engineering, Handan 056038, China; 2. Key
Laboratory of Environmental Aquatic Chemistry, Research Center for Eco~Environment Science, Beijing, 100085, China

*Corresponding author, E-mail: wqzhang@rcees.ac.cn

Abstract  The research applied SMT chemical extraction method to analysis the forms and contents of
phosphorus that is in the surface and column sediments. Moreover, the spatial distribution characteristics of
phosphorus in artificial river sediments were further clarified. Before this, water quality and basic
physicochemical properties of sediments in the Zhaolan New River Basin which located in Heilongjiang
Province were investigated. Combined with the physical and chemical properties of overlying water and
sediments,. this-paper discussed the factors that influenced the phosphorus forms and release in artificial rivers
sediments. The results showed that the average TP content in Zhaolan New River Basin was 2.61mg-L™",
belonging to the inferior V water body. The sediment in all basin was a moderate level of pollution, which the
total phosphorus content ranged from 692.1 to 2197.87mg-kg". The content of Fe/Al-P in sediments is relatively
high. The correlation analysis shows that the migration of OP and Fe/Al-P were extremely affected by the water
body ORP. OM and Fe in sediment is an important factor affecting OP content. On the whole, as a special
artificial river, the phosphorus pollution load of Zhaolan Xin River basin is serious. Compared to nature rivers,
artificial river has single shape and structure, buffer and pollution capacity are relatively weaker. This study can
provide reference for understanding of phosphorus the form and content in artificial river sediments, and provide
data support for artificial river management.

Keywords artificial rivers; sediment; phosphorus fractions; distribution characteristics
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