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Abstract: The internal pollution from nitrogen (N) and phosphorus (P) of sediment in urban rivers has been increasingly notable with
the urbanization. In order to study the removal efficiency of in-situ physical elution technology, sediments from Liangshui River in Beijing

were selected as subject. The distribution characteristics of pH, E, , volume weight, moisture content, organic matter (OM) , TN, TP as

ho
well as N and P forms among treatment and control group on-site (depth from 0 to 30 ¢cm) so as the simulated test (depth in 10 em) in
laboratory were compared and studied in the pre and post of treatment. The results were as follows: (1) Change of pH, E,, moisture
content as well as removal of nutrients in sediments were significant both in on-site (depth in 0-5 ¢m) and simulated (depth in 10 ¢m)
treatments. The content of TN and TP of on-site engineering group ( depth in 0-5 cm) were reduced by 66.4% +17. 4% and 40. 8% +
24.4% , respectively. The removal rate of OM, TN, TP were reached 70. 1% +4. 8%, 66. 8% +2. 0% and 43. 1% +3. 1% in simulated
treatment, respectively. (2) The removal of TN was mainly achieved by the reduction of particulate organic nitrogen (PON), whose
contribution ratios to TN-removal on site and in simulated test reached 55.0% and 73. 6%, respectively. (3) The removal of TP was

mainly achieved by the reduction of Al-bound P ( Al-P) and organic P (OP) whose contribution ratios to TP-removal on site and in
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simulated test reached 37.0%, 66.2% and 31.3%, 43.7%, respectively. In summary, the results showed that the in-situ physical

elution technology has an obvious removal on the N and P content of sediment in urban rivers, especially the organic N and P components.

Keywords: sediment remediation; urban river; sediment; nitrogen forms; phosphorus forms
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Fig.2 Vertical distribution feature of physical & chemical indexes in sediment before and behind in-situ physical elution(n=38)
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Table 1 The physic-chemical indexes of sediment before and behind simulated physical elution treatments

2077 pH E,/mV KE/(gem®)  FIKE% w(OM)/%  w(TN)/(mg/kg)  w(TP)/(mg/kg) w(AVS)/(nglg)
XL 7.27+0.02> -352.4+27.0" 1.720+0.001 27.36+0.01°  3.28+0.39* 1 119.39+42.08° 2 584.67+11.27* 301.47+10.77*
PEMAL  7.78+0.22°  -168.8+11.9* 1.733+0.007 23.04x0.67" 0.98x0.22" 370.55+16. 97" 1 478.08+60. 02" 166. 15+12. 82"

TE AR FRAAR T 2R BF, TR, n=3.

T X BRZH, 23 50 B0 BRZ AR T 66. 4% +17.4% . (55.0%) >DON(23.5%) >NH,"-N( 16. 0% ) >NO,™-N

76.2%+3.8% .73.7%+9.9% .64. 5% 8.3% ;NH,"N.  (5.6%). e 4L 5~ 10 em &V H w (NH,"-N) .
NO,™-N .DON PON X} TN ZFR I 5THRFE R I PON 1 ( DON) Fl 0 ( PON) 35 5k 25 (5 Tt R A, 43 1) e X} HA
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behind simulated physical elution treatments
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Fig.3 Vertical distribution feature of nitrogen forms in sediment before and behind

in-situ physical elution (n=4)
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Table 3 Spearman correlation coefficient between physic-chemical properties and nitrogen & phosphorus forms of sediment

BH  w(TN) w(NH,*-N) w(NO;"-N) w(DON) w(PON)

w(TP) w(NH,Cl-P) w(Fe-P) w(Al-P)

w(OP) w(Ca-P) w(Res-P)

pH -0.886*  —0.657 -0.829*  -0.086 —0.886"
E,  -0.657 -0.714 -0.886*  -0.143  -0.657
KE0.086 0.143 0.543 -0.543  0.086
TIKFE 0.986™ 0.754 0.754 0.464  0.986™
w(OM) 0.771 0.943 ™ 0.771 0.657  0.771

-0. 600

-0.771

-0.029
0. 638
0.886"

-0.371 0.257 -0.600 -0.714 0.943*  -0.429

-0.257 0. 600 -0.771  -0.657 0.771 —-0.543

-0.314 0. 086 -0.029 -0.371 -0.200 0. 086
0.783 0. 145 0. 638 0.812" -0.928"  0.522
0.886" -0.029 0.886" 0.771  -0.657 0.829"

o R BFEMK(P<0.05) ; == Fnl BFEMIE(P<0.01). n=6.

YRR AR RE R | IR R A TR S AR XS o T
PR A KA, T (I V8 pH W4T T+ 5.
AT , pH 5 w(PON) 7E 0. 05 7K F T &2 i
A IC, [RVRRIE B PR 2 AR 25 B WL M9 B 6 IS

XIF E, I UL B 35 R A T A v

AORBRNRAW B, R TR Y E, fEi@ MK
RGBT ge A5 B4R A DA A B 15 3 03
JEH Ve T 20T Be 2 B RV ik oy Fe?* b 455
TR B IR EE (0 D ey 0 NI SE B0 T E, B
WARTE. BLRRE XTI TR NH, T -N A1 AVS [ EBRR
S35 33.9% +3. 3% Fil 44. 96% +2. 63% , [F]AEIE
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R BT BR XS YR E, BRTH R T —%
YEH.

I BRI Ve w0 (TN) \w (TP) ¥
BN IR A S 3 FEAIG, i EL PON X} TN LA & OP  Al-P
XF TP B 2B 43 3 o 4 32 ZE srilk. b, PON X TN
Tkt K R . O KW PON 78 TN H )
o7 P K (LA R AU 90 % FEZH G T H PON 7E TN
B AR 67. 6% F1 62. 0% ) , TRt 28 3t 43 55 3 7
Je HXT TN 2 B 9 DT ik Al 5 i 5 QIS U8 v () R 24
RETR B AW R A A 16 3l r ™= A AL 9 0
S H B SR 7E S UK SE IR A G AT TE
—ERF ] PR R AR A, PR 25 5 9 00 2 25 B, OP A
AL-P XF TP 1 2% B o 4 32 22 BTk ( o3 kR 43 )k
43. 7% 66. 2% ) Tt B D IX P FP BT 25 10 PR ke A B
OUERXTIRIEH OP 1 L BRIEH S5 OP 114 il K AR 5
BIRKER , DU A MLEE 3 200 16 0 2 g | o
R g iR MR B EL S A VLB L &, H &
SRR T AR A TS B R P IR G A AR A T
HILHEA 5 PON U Y BRI, 25 59 Wi B 2 I
BRI L oy B AR 2 BR; @AL-P AR I AL
s S A B, R PR S B RS E I A
KA EEEAERARE /N (d<74 pm) BIUTFRY) |54
P 2 J AT 1, A 40 1 i A B I S5 IR T d< 50 um
BB TR AE TR YR P Y A B B B 7 Y RT3 e
JECUE /NI ) 5 ) 22 B oK R 2% AL-P ) i 3 A bR

JEAE PRI pH (B, B T BE X 5 X 80T
TR s fie v 280 ol R S A T ) 2 2 1 — 7 1 TE 3K
25 :OXF pH KF A%, NH,*-N NO, -N Ui
FRCHLA A £ B RR 4y, NH, T -N 724 E 25k Tl
S RCE RS AR AT A NO,T-N, H #% Akt 72
ZIEEH pH BSZ M. A5 R, —E EOKF T UL
TP RS AL R AE pH K 7. 5 IR B R iz
7 H B 37 VB AU e Mo A B 34 fifEC U8 pHL 42230 7.5, 8K
SRR pH A AR PTREXS NH, " -N 1516 BLAT
— EPR AR I, T FAARR NH, =N [ 7 7K o BRI
TR Ca-P  Al-P TEIE RS54 fb b F2 52 pH 1Y 748
LB UL, pH FH i A T Ca-P ZE TR i AR
SE L AEEXT AL-P (I B FAS R0 G Rl 2
KT pH X IR vh Bl A A 5 Ak 1) 2 i 45 SRATF
FEUEM] 78 AL-P (5 LLASE DT IR b pH Y38
Ings BRI I IR RS I M Ca-P 5 LR R Y
OB X A R MR B AR, %I 5% h B4 D) B s
PRI X B PR 2 LA AL-P 5 oA e, T

W JE e Ca-P 7 uTb R IF T AL-P, PR PR
b AR pH FH X IORR A vl R ) A FH A 3 R A
BETE AR AR A 052 M BT I 553, DA T 76 SR 1 XU
Y- KRG AR A F). QX E, K094 5. BFFEIEN
TURUI B BT 25 R E, A3 Rt fint ) it AL-P
FEGR W MAE I ZS A TR e, Ktk E, $2&5HA
T AL-P FEUUR AR E. IRV Fe-P X4 fLiA 5
W U IR R A SRR S
ARCHR 3 S PR AR BRI 118 A0 AT R g Ak B T O %
YR Fe-P (IBEIL.

PEAh K AR A A A B T 8 SR (RIS TR
PREFABEXS TTAAE D A A B AR, 2 SR 2
TR R FE T R I S 5 X RS T R 4R R
BE AR T BE A DT /K R ) () Wk A2 B 3t 4 ol R B 1 4%
1. HTEZ UK A B RGN E TAEh BA —E
B R JRVE . BRI D A7 R A 1) 0 B Bl A R
T B] P AR s A A R s B B KA
o ROV R TR KRS B R R R L S K
HE FRERK A TG T R R AR A TR A
Jite =k A R I B A A TS Y B L T AR, B
Ab, B T UEMAL B X PR TS G | T AEAMIR TS e 5 )
FERIETR T A SRR, IS8R EARAAR
[7], D 57 50 %o JE e v AR S8 AT ML O oK 5 4 LB, XoF
VDA B () b A — 8 IR, 7 5 DK AR
YT IR TAESS &8k NN =35 /R 315
FG R,

4 ZEig

a) PIZVEMALTEXT 0~ 10 cm IR H pH w (TN)
LK 0~5 em iKY E, A E w(TP) FEH B3, K
HOBEIRAL 0~5 em IRTEH w(TN) w (TP ) J3 5l 3%}
TR T 66. 4% +17. 4% 40. 8% +24. 4% ; B 1
AL BEXT IV pH (E, & KR ANE SR EhPabn i L BR1E
¥R Hod XTI H OM TN F1 TP (1) 255K
35K 70. 19%+4. 8% 66. 8%+2. 0%F 43. 1%+3. 1%.

b) JEAL PR XTI TR TN A4 25 % 32 58 i
PON 1 RS2, 7R 58 (0~ 5 em YEH ) AL
TRIG TR B ZH RS VR T w0 (PON)) 43 591 48 Xof HR2H [ A% T
64. 5%+8. 3% F1 79. 3%+3. 3% ,PON XF TN =5 5t
HRF 508 55. 0% F1 73. 6%.

o) JEATGEMEATIETR TP 225 B %F Al-P
OP AYEFRASZI, 3% (0~5 em B FIA LK 1
VEMGZH TR w ( AL-P) L0 ( OP) 43 S50 BEZH FRAG T
65. 1% +36.3% . 59. 4% + 21. 3% H1 77.2% +0.7% .
83.6%+5. 0% , Al-P OP X} TP 425 K& 5T Bk R 70 51l



400 B2 A U $33 %

37.0% 31. 3%%‘[] 66.2% 43.7%. Suppressing phosphate liberation from urban river sediment using

d) E{j%—lﬁﬂj‘é& 7& X‘T%%J%Fﬁ ?}:Bl ,:P pH ﬂ}u Eh E/‘J E& capping method [ J]. Acta Scientiae Circumstantiae, 26 (2) : 262-

ST B TN V8 7 % L B 1 B, 9 L - " “
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