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Influence of rainfall infiltration on soil colloids-heavy metals co-release
and co-migration in infiltration column
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(1. Key Laboratory of Urban Stormwater System and Water Environment, Beijing University of Civil Engineering and
Architecture, Beijing, 100044, China; 2. Beijing Engineering Research Center of Sustainable Urban Sewage System Construction

and Risk Control, Beijing University of Civil Engineering and Architecture, Beijing, 100044, China)

Abstract A simulated infiltration column filling with the soil collected from infiltration facilities
was used to investigate the effect of rainfall infiltration on the co-release and co-migration of soil
colloids with Pb, Cu and Cd. The results showed that rainfall infiltration caused the simultaneous
release and migration of soil colloids and heavy metals (Cu, Pb and Cd). The results of Zeta potential
and RMV values indicated that the movement and migration ability of soil colloids are weakened.
The phenomenon of co-release and co-migration of soil colloids and heavy metals were obvious at
the beginning of rainfall, and then gradually decreased to stable with the increase of rainfall duration.
The co-release and co-migration content of soil colloids and heavy metals increased with the increase
of rainfall intensity and the decrease of Na" concentration in infiltrated water, and firstly increased
and then decreased with the increase of pH values of infiltrated water. The soil colloids with small

particle size were more capable of carrying heavy metals to migrate.
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ZIK SN F R 2E AR, R N B R R SRR R T B S AR (1 nm—10 pm) B4, 3 2
WA D3 ik B8 T A 4 B ek 4% A - A SR S EA mA G, oy HIECHEE S B BT 8k,
ik 2 S0V 5 S B, TR AT 5 | 4 e 3 B b 28 R v M AR BUR VAR B T v & T A5 Luo I BT R
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1 #MRL5 7 (Materials and methods)

11 SRR B R AE
111 AR 4 R A K AR E

RAEFIZAT LA T B 0—20 em £ )2 5 RN 5 1, [ 9% KB 513 2 mm 07 4 .
F 5 5t HES B T K LUTT L H 1:30 Pl E B v, 0T 8 75 0k 0 V4R (AS-B, db U fE B4, )
HA 30 min, f# + RS FE A HOCE B P R HER R E TR OHL(LXI-TI A, e sE, )
H L 750 r-min”' 1 4500 r-min”' #4250 4 min A1 30 min®, 53] 0.2—10 pm RIS 52K 5
BB )G B2 A2 DL 750 rrmin”' B0 4 min, 2000 r'min”' 250> 10 min, 4500 r-min' B5.0» 30 min
A3 A5 0.45—10 pm F1 0.2—0.45 pm (4 3R AR R b i),
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L1 A 0.2—10 pm 4 38 B 7R 2 i 4 905 10 mL % BE O 10 mg-L' B9 Ay R 4%
(Pb(NO3),) . M (Cu(NO3),) FIH AL H (CA(NO3) ) T SR A 1 h, 15 3] H K- 4 Ji B il &
FH K A 8 A B I L M AR - A R R e VT R R U T AR R R R 43 BK 20 min, I
HCI1(0.01 mol-L™) 1l NaOH(0.01 mol-L™) 4% #fi #  pH &} 4.0, 5.0, 6.0, 7.0, 8.0 J&, &% FH B 6 Hi
Zeta B0/ 43 14 ( Zetasizer Nano ZS90, Malvern Panalytical, 9 [&] ) il 52 A [6] pH {H 25744 4 18 i AR By
W IR - 4 8 B ) Zeta /(.
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B 0.5 g RENT G = LIS T3t 58, 40518 T 25 mL VUG MR, R oo A
5 mL 2 (HNO;) . 5 mL 82 (HF) 1 3 mL /& 52 (HCIO,), & T #uti AT %, H 2Rk
A B S BRI J5 8 5% 9 HNO; 58 45T 25 mL 25 i, SR FH e 8R4 45 3 IR T % (ICP-MS)
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Williams 1 Arnold"*! £ H} i) EPIC A5 HU Al 5 + e w] itk K AE, A0 F:
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100 S +C,
~ 0.25C i 0.7SN D
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Fig.1 The simulated infiltration column and its media filling mode
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WACEE A M TR R B 0 A B T AR B 0.2—10 pm 3 g (B i, IF R FH &AM e (752 B, B
V5% AR, HH ) AE 600 nm AN R AR v B U4, 55 B B A1) 2 e Y T 7 ) >R FE ICP-MS(NexION 300,
PerkinElmer, fE[E ) I & H 1 8 43 J& Pb. Cu Al Cd AR EE.
1.4 BIERACRAR X T B A N A 8 B GE RS 15

K AR B AELL 3 mmemin " (14 5 R 58 B SEATBADLRE RN , % 2 B ISCAR I o T DR Hh R
WRE S B T B OHLR A LA 750 r-min™' B0 4 min, 2000 r'min' 250> 10 min, 4500 r-min"' &.(> 30 min
535 5] 0.45—10 pm A1 0.2—0.45 pm A9 F 8 AR R .+ 1.3 5 9 5 543 I AE 0.45—10 wm
F10.2—0.45 pm K 4270 Rl OB 4 B (AR R EE 4 vk
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2 FZEE 5508 (Results and discussion)

2.1 T EERAASRAE
2.1.1 Zeta B

JOE AR B e R — 1 1R BE A B Z AR R, TT AR Zeta H A RAE S (A 8 P ¥k A9 B2 1. — TG
T, Zeta HLAL ) 48 0T (B AR, 108 i 0 R 1T 19 4 170 Pl A A B AR /DN, R AR AN AR L E AN [
pH Z5 R 3 1A e 1 SR i AR - T 4 SR BB IO Zeta HL(VAEL, Z5 54N 18] 2 TR,
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Fig.2 Zeta potential of soil colloids and soil colloids-heavy metals (Pb, Cu, and Cd) at different pH values

Fh ) 2 T I B, B R - T 4 A W Zeta o 3 (B34 0 6 (L, P Zeta o 32 2 )
(ELXIBE pH A T e 100 328 7 4 o, U B AR 1 4 B i VR A pHL T e M 55 ELIR]— pH E T, IR
1K Zeta LA XTI & TH S ESRA G B, B 5 ESBE G5 LR ARTRE 1E X # 3Pk
Pk 5383 . — JBCIT 5, pH AL AR - S (A S T A4 70 L Ay - Qe R P DR 8 H A A v TR RSO, BT LA - S
PR THT B v 610 PR AT AR D, Zeta 48 XHE B S22, 24 pH (B I, e S8 A 582 1T A £ P i
MR, ITLUH Zeta WA A8 XHER . [, 4 IR S EEREE 5, AR T i 1 9 5 R
BH 25 v 0, i A 3R T v 670 P A BRI, BBUE I Zetan FLO ZE XA RRAIR. 5 T3S AR-Cu A1 H I 1A -Cd B
MR LG, SRR -Pb B MU Y Zeta HL 748 X5 B g, 1 IS8R0 1 SRS R X Pb #4853 BE 1 800,
R KT IA.
2.1.2 AREEHE RMV (|

0.45—10 pm 5 0.2—0.45 pm K F2 3 Fl 4398 i ik S 8 4 J& (Pb., Cu Ml Cd) & A AR B vk 1 ]
it RMV HANER | PR, — & &, il sk RMV (8, BUABESE , BA 5T .

R RIURARR R E G R B RMV

Table 1 RMYV values of soil colloids and soil colloids-heavy metals

PESUN TS RMV{Y feSLRGTES RMVIi
Type of suspension RMYV value Type of suspension RMYV value
0.45—10 pm - HERA 0.359 0.2—0.45 pm 3R A 0.710
0.45—10 um+IERAAK-Pb 0.326 0.2—0.45 pm L IERAA-Pb 0.606
0.45—10 pm TR R-Cu 0.282 0.2—0.45 pm +- 3 A-Cu 0.564
0.45—10 pm+-3EEfA-Cd 0.303 0.2—0.45 pm T3 R-Cd 0.588

H1E 1 AT, i (R — KA Y R P, e S A - F < J A M £ RMV B/ T R MBI AA 9 RMV {5
VIS G R A A e, R AT RS S P s, TR RE D FEAIR: X T Zeta AL S5 SR — B 0.45—
10 pm SRR e 5 H 4 IR 45 5 B R Y RMV B4/ N T AR A9 0.2—0.45 pnm LS IA K HS 43
JEEE 5B RMV H; UL AORLAR AN, AT RS sh Pt , S04 By 4l B G Jm i 5.
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Fig.3 Effect of rainfall intensity on soil colloids-heavy metals co-release and co-migration in infiltration column
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Fig.4 Effect of ionic strength on soil colloids-heavy metals co-release and co-migration in infiltration column
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J0E A B o 4 i A (R R o, VK Na fE 78 B 5 410 i) B A vt 3 4 i 5 iE A8 e U5 HL B E K
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A [ 22 T G JE A B S N B AR b R, R A5 A Na RS R AR, R
e A 4 R Y LTS
232 ABR pH EX T BH: 0 1A 4R L RIGE R 152

PE TR AL R T VA T pH 23 511M 4.0, 6.0, 7.0 F11 8.0, A 3 mm-min™" FFR 58 BE X T B AE g1 A T A
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Fig.5 Effect of pH on soil colloids-heavy metals co-release and co-migration in infiltration column
2.4 BRI ACRARXT T B AL H G R BT RS AR R
KA T EAELL 3 mmemin BYRERT R A TBEURERT, KT 0.45—10 pm 1 0.2—0.45 pm
PR SR e L5 A 3 Wk EE AN 5T 6 I

14001 0.45-10 pm 7240 ~ o[ 027045 um T
0 w 0 - dyo =
2 ook Z2Pb 22 Z2pb 207
2 £9Cu 2 2ol f £NCu &
2 o cCd 2 2 &e5Cd , , li6 3
£ 10001 —— A Soil colloids 3 g i —a A Soil colloids =t
= 3 7160 = g 200 =
53 [=}
2 800 = 2 160 - 112 ;
2 T0s 2 . Z
5 600 2 5 0l . s
: L Iy
= 1 = K =}
£ 400p 2 £ s0f K g
£ 200F 140§ £ 40l N . 1™ £
© § 5 © N ©
2 I g 2
= oL I 0 = 0L L 2 I I 0 =
0 150 180 0 30 60 90 120 150 180
t/min t/min

Bl6 T2t R IR - HEe b 5 T B O B ks
Fig.6 The released concentration of soil colloids and heavy metals with different size in infiltration column
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