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Abstract: Batch and column experiments were conducted to discuss the stability of NZVI in three vehicles, such as water,
sodium dodecyl sulfate (SDS) solution and SDS foam, and the transport properties in three diameter sands (0.25~0.5mm,
0.5~0.9mm, 0.9~1.4mm) within the three vehicles. Three main results were obtained in this work. First, for bare NZVI
suspension, the effluent rate of NZVI from column were 20.9%,17.4% and 6.5% for 0.9~1.4mm, 0.5~0.9mm and
0.25~0.5mm diameter sands, respectively. Moreover, the spatial distribution of NZVI particles in porous media met the
following order: 0.9~1.4mm>0.5~0.9mm>0.25~0.5mm. For SDS-NZVI suspension, the delivery ability were more
enhanced in 0.9~1.4mm, 0.5~0.9mm than that in 0.25~0.5mm diameter sand. The spatial distribution of NZVI particles in
porous media met the following order: 0.5~0.9mm >0.9~1.4mm>0.25~0.5mm. For NZVI-laden foam, the mobility of
NZVI in porous media was enhanced in 0.5~0.9mm and 0.25~0.5mm diameter sands compared with that of NZVI
suspension and SDS-NZVI suspension. The spatial distribution of NZVI particles in 0.5~0.9mm diameter sand was the
best, followed by 0.25~0.5mm and 0.9~1.4m diameter sands. Finally, the results showed that the migration of NZVI in
porous media was accelerated by SDS solution and SDS foam compared to water. Besides, the acceleration of transport of
NZVI carried by SDS solution was relatively obvious in 0.9~1.4mm diameter sand, while the acceleration of transport of
NZVI carried by SDS foam was greater than that by SDS solution in 0.25~0.5mm diameter sand.
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Table 1 Experimental conditions and different parameters

for column experiments

TiH e
R 4% (cm) 20,2
NZVI YIUHHR E (/L) 2.8
SDS ik E (%) 0.25
5 VY (cm/min) 1.59
Z LA JFORLAR (mm) 0.25~0.5, 0.5~0.9, 0.9~1.4
0.38 (0.25~0.5mm), 0.41 (0.5~0.9mm), 0.43
L ( mm), 0.41 (0.5-0.5mm)
(0.9~1.4mm)
. 1.449(0.25~0.5mm), 1.465 (0.5~0.9mm) ,
FRB R R o) T mm), 1.465 (0.5-0.9mm)

1.482 (0.9~1.4mm)
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BB 0.546, A0 T NZVI 40 A5, AT i, ;g;
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M 5.5PV Hftﬂzﬂiﬁﬁi 0.921,F 52218 F F%. 3= e
B[R] AE R N 1 3 A T LSRR B Ak 4500
NZVIBURL(F 6b), 24 FFEEA I, B NZVI Bk 4000 | 5 SOSNVI B b
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(0.68PV) % i B A, B A5 VL TR 487 A NZVE E 1000
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A i 5 s ¥ [24]-2@,‘5’5@)\%‘ (R T K Z N T Fig.6 The relative concentration of NZVI in effluent and
Ty 7K, DR I ph T B T B PR T AR the spatial distribution of NZVI in media in0.9~1.4mm

NZVI Bk b B AEBHAT K5 6cm P JFEEEN diameter sand

N, HH 7K A NZ VI A R 228 W A L Ak, T _ )

HELA RO FL BB YA ZETLIG T 3G R e, ®3 R NZVIRE T

W HT/;\AZ'KW' NZVI E‘H@Tﬁj} }?Kﬁ%ﬁﬂ&@ﬂﬁ{% Table 3 The mass recoveries of NZVI in columns

B 7, DA NZ VI A s I 7% 52 B g e SDSW O RAEEHIEREDR DR

JE(%)  (mm) (%) (%) (%)
025~0.5 6.5 91.2 98.7

7K 0 0.5~0.9 174 79.0 96.4
0.9~14 209 70.6 91.5

0.25~0.5 10.5 69.7 80.2

SDS % 025  0.5~0.9  70.9 24.4 95.3
09~1.4 642 28.4 92.6

0.25~0.5 24.6 61.1 85.7

SDS ¥ 0 0.5~0.9 539 39.5 93.4
09~1.4 395 54.8 94.3

HE 6b RI 411,54 F NZVI &It NZ VI {EA 4
FEA 20 A e 4050,29 4 3000meg/kg, M NZVI [
BB A 70.6%.5%F T SDS-NZVI Bt fll NZVI
TR NZVI AR LA KR, NZVI AE
PRE R (IR 38 S R A 2 AR T S LA AR
B RAL N 28.4%F1 54.8% (3K 3). 413 3 B bl
3%, 68A1 9O#FEIILE 0.9~1.4mm /)i NZVI f]7]
R IE 91.5% 92.6%F1 94.3% NZVI I HI

O 0 9N R W N =
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1.0
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= 05
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% 02
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(3]
(=3
S
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Fig.7 The relative concentration of NZVI in effluent
andthe spatial distribution of NZVI in media in

0.5~0.9mm diameter sand
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TN 2 TG 1 700 N, 7K A2 T 1 S THI 5K T AR,
MBS T NZVI AR 5P 5% B BRI
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Fig.8 The relative concentration of NZVI in effluent and
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diameter sand
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