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Effect of freezing/thawing on transport of soil colloids and colloidal lead

WANG Zhan, ZOU Hong-tao, FAN Qing—feng, CEN Jia—rong, ZHANG Yu-long"

(College of Land and Environment, Shenyang Agricultural University, Shenyang 110866, China)

Abstract: Transporl characteristics of soil colloids and colloidal lead (Ph) in contaminated soil columns treated with different freeze/thawing
cycles were investigated by simulating the temperature conditions in soil column leaching experiments. Brown soil samples were collected
from the northeast of China. The results showed that freezing/thawing accelerated the transport of soil colloids under higher soil water con-
tents(100% of field capacity) and decreased it under lower soil water contents (10% of field capacity). A considerable proportion of soil col-
loids leached out during the first 20 min in the column leaching experiment, after which time the leaching amount decreased sharply. More-
over, the amount of soil colloids leached during the first 20 min increased first and then decreased with the extension in freezing/thawing
time. Pb present in the contaminated soil columns was transported mainly in the form of colloidal Pb and its transport characteristics were
similar to those of soil colloids. Higher proportions of Pb were retained in deeper layers of the soil columns, indicating that freezing/thawing
could facilitate Pb transport.
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Table 1 Physical and chemical characteristics of tested soil

H AL BH 15 7~ 38 et Ea:is BB ZH i Texture/%
P TOC/g'kgil CEC/(’,lrnol'kgi1 Bulk density/g'cnf3 2 ~0.02 mm 0.02 ~ 0.002 mm <0.002 mm
6.4 15.5 12.4 1.36 42.0 28.0 30.0




344

URIEIRCX ity S 385528

T 100% ) 17508 WP - 398 e A 5 8 A R B ek B ok
A A Ak 2 . IR La A & S 39 AT RS S B AE
IRGEIRS AT 20 min YRR, B ok LR o B e
%, 45 A B IR] 119 2 S Al B S 0 N o R PR R itk i
FIH v e A U B A v, AE IR RV AR R R
it IR AR O R R R, B R TRV I R 4 1
S v ) AR B AT, SRR S 3 Al it = AR
IR 13058 HT 20 min A 3 MK 2% 1 R0 4 48 i 1
1) B2 FHIbR 2K kI o7 Rl O B P AR A e A — 3, B R
9 : F6>F3>F9>F0, 7E Vk fill 6 YT, AT S 2l e 44 iy itk
REELKTURALO.3.9IK, DUKERL(F3,F6)3E N T
I T AL SRR, 2 VR Rl B ) R — PR S
(F9), H3Erh I RS B el /b o VRS R, 118
FLBR B A He LR IR S K TE B oK SRR ik ,
TRV AT R 15 kg /N SR A, il 25 B by ), i
B VR BT 3G I AR P RE 5R . E R I AR b i
5 T BT 1 /INRLAR ) B AP, 3 Ak - 338 v JE A Y i

101

o0
T

AT Colloids contents/mg

<-r0 O F3

-+ F6

PRIECIGEIE BT B 03 1™, 45 SR Al 38 v e A Rt
S, PR Sh PSSR o {HU 55— 7 TR/ I SRR
S ik P SR A TR R A Ry e A, 2 - S e Y
NRLAR R BRI/ o PR R XS - A0k 48 Y
IS EAR A R SR R AE R (HA SR
W SRR AR T A R R A B AT A8 DR T
Mo B S R B R TR R AL B, VR A I 0 1
b S AR i T bV B4 RT REAE
P 2 SR K A T A (55 K H L5 7K
1R 109% ) F995 UEIR R M 5 A SR B IR DL I 1 Y
ARAE R o B U P I A Y R R SR B RN [ Y
ARG T KRN — 2 (BAEREK AT,
N T o A P P92 R PP A S R AR, A5 A
P27 0] 22 S AN B A, R DL 5 K AR A 1 L
N URREAE DA SRR AR A s o R AR
Sy A RN, B R A KA TS R T S A A v A
FRHK AR Xof 1 398 A1 SR A5 ¥y ) B DR, T A 55 7K AR 14
351
301
251
20

L Accumulated contents/mg
5

0 80 160 240 320

A 0]

I FEGRAENSEKEBHRTRIESRRPERERE () RRRE (D) SHEHXRHL

Figure 1 The relationship of soil colloids contents(a) and accumulated contents(h) in effluent with time of Pb contaminated soil with

higher water content under different freezing/thawing treatments
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Figure 2 The relationship of soil colloids contents(a) and accumulated contents(b) in effluent with time of Pb contaminated soil with

lower water content under different freezing/thawing treatments
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Figure 3 The relationship of Pb contents(a) or accumulated Pb contents(b) in effluent and time of Pb contaminated soil under

different freezing/thawing treatments
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