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Abstract: In recent years, more and more researches on the mobility of nanoparticles(NPs) in porous media have been done. However, for
the metal oxide NPs which are of low environmental stability and high interactivity, the understanding of their transport and deposition behav—
iors in porous media are still far from enough, especially when in the presence of NOM. In this study, we conducted a series of column experi—
ments and systematically examined the effects of the physical factors on the transport and retention behaviors of magnetite (Fe;0,) engineered
nanoparticles(MENPs ), selected as a model for metal oxide NPs, during leaching through the saturated porous media. The results showed that
in unfavorable deposition conditions(with constant chemical factors ) the mobility or deposition of MENPs substantially depended on the ef-
fects of multiple forces which were induced by several physical factors. With the increase of pore velocity, the mobility of MENPs was en—
hanced and the retention onto porous media was decreased obviously. Accordingly, the spatial retention profiles in porous media were found
varied greatly at different pore velocities. Besides, it was also observed that the physical properties (the surface roughness and size of the
grain ) of porous media (collector) influenced the mobility and deposition of MENPs dramatically. The presence of NOM could reduce the
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surface heterogeneity of quartz sands. With the different diameters of collector grain, the BTCs and retention profiles of MENPs changed ob—

viously and the mechanisms of retention were also found different.

Keywords: magnetite nanoparticles; saturated porous media; transport; retention; DLVO ( Derjaguin—Landau—Verwey—Overbeek ) theory;

physical factors; NOM

PO SR Ak = 8k 99 K ikl (Magnetite Engineered
Nanoparticles, MENPs ) & H A @i RHIE 1 — 2REFR G4
KIORE CREAZ/N T 100 nm IR 5T ) , ZTEAR 2 & TT
KA BB PARTR D, HE TR SN TS R R B —
K& BEMYYIRERY, MENPs BTN A2, %
FACT SR G5 R B FE 2 TSP, MENPs
) N — B EEAE R AR K IR B 50 F 348 T2
B2 S )2 R TR YGRS A PR IR 2
St Hh BT A B PR EEARON RV TE UM , R LA SR A
BRI EE S Z—, MENPs #E AZIAE L AL
A (L5 EKE ), IR - Z LA BT ) R 1 K
], A 5 Ao ELAR B L 25 bR AE R AT, o 2 B A
MENPs H 528 U &5 HMIFRY R (G PR 155
V)RR FR A SRR, I AR A B XK
BB BURL AR ST 4E B, BR T - B R AW LA
M RS A TEURLIE RS RE B AT R LAS , W B4R AR (FLBROK
Tt e ] g S A UL B A AR K]S A S AL
FAHLRE B 55 ) R FEE MR RS, F L, T/ T
FRYH K BORLTE L5 1 28 4% 14 R 77 A 9 2 Fh T RESA
BEARAF T WPAEEAT R 0y RS2 52 AL, X 4T ) fif
TRYORBR AR R P HEBHBEEEERE
o

AR T FE AR S 7 v, B T
MENPs 7EFrig i i JUR BB AR A T OK R B A %
WO IBEIEER A R/ ) BB TR AT R, &
S RGN pH MRS E FIRETH
AFI B 2544, LA MU A TOIER
(HA)FFTERTFT 2 mg- L HA F77ER o H B2 2218 %
WA AR A2 B XA ML FE MENPs iEB 517>
AR AR s anSRAA VR LR ERERVE T, AR
BEfnr

1 #REFZE

L1 SN BFEFEME—RER/EIEE
AL TR L5 R A AP 2 Accusand,

40~60 H (Unimin Corporation, Lesueur, MN ), R K

/N 300-355 pm, BHEH 2.65 g-cm”, BIHRAM I

BUY 3 AR Bk T (20~30 B ,40~60 H,
60~80 H ) EFAT LI ZHY , B FH I A S/ B 3 Bk 4
R R R, DARBRHE AR T AR
Bl S H R AR BORRUEAE TR, B 7 ) A0 S rb/ I
BRATAH RS TG B RR P BT & e i SR T & R 4
W55 o 10 TR LART A STHR 7 12 Ry Lt fin gl it
1.2 R MRIAEE

1.2.1 PO4EAL =8RG K 50k (MENPs )

AR FFLUTTE BB & B MENPs i 458
W9, o3 BEE E ) 7 TMAH ((CH,),NOH) R T 1 14
FI(E 1), FrEcHIAg EMNPs (58 B ARG, 1T
TR S A B R BE D 25 mg- L', pH 2y 9.8+0.2, ]
IR ES 38 B 1S=1 mmol - L™ NaCl, & 2 B#B/E
EMNPs 28 E# T 1 B4%%% (Atomic Force Mi—
croscope, AFM ) 1% , At F IR 7 71 . 4545 2~ Bioscope
II AFM(Veeco Instrument Inc. ), 80K L3016
B ke Eoki b BE {Y ( Zetasizer Nano,ZEN3600, Malvern
Instruments Ltd.) FRIT5E)GRBURLIK ) 2 F-Hpkiiz
{8 4(58.0£0.3 )nm,

1.2.2 [EHERE(HA)
SEI Pk R RARE AL W B [ BrJs 78 5

100 nm | ,/é
-t

i _ bt _
1 S =SkARMAL TEM B
Figure 1 TEM graph of as—prepared MENPs
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Figure 2 AFM graph of dispersed MENPs suspension
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Figure 4 Wavelength scan by UV-VIS and the calibration curve
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Figure 8 SEM images for the surfaces of glass beads and quartz sands
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Figure 9 Breakthrough curves and the spatial distribution profiles
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