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Experiment of Monitoring Transport Nano-scale
Colloids in Porous Media Using High-Density
Electrical Resistivity Method
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Abstract Based on column experiments in laboratory, the transport properties of nano-scale colloids in sand por-
ous media are monitored by a high-density electrical resistivity prospecting system. The electrical conductivity
breakthrough curves of clloids and tracers at the end of the column are compared. The result indicates that the
transport of nano-scale colloids in porous mediais similar to the conservative tracers and both can be fitted by the
one dimensional convection dispersion equation. Comparision of the break through curves of measured points at
different electrode sections different electrode intervals at the same section and the vertical direction demon-
strates that electrical resistivity method can be used to monitor the colloid transport in the porous medium. Break-
through curves of different electrode intervals at the same electrode sections are simimlar, and the time of the so-
lution fronts which arrives at the same eletrode section for different measured points is close, and it demonstrates
that the porous media it is highly homogeneous. Meanwhile, high-density electrical resistivity method can dy nam-
ically reflect the characteristics of the transport of nano-scale colloids in the sand column.
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Fig. 2 Schematic Diagrams of Electrode
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(

20.nm. 3



30

76
(JEM-200CX, JEOL
) 3 . b
50 nm , ( 630 s/ cm ),
, s 1165 mL, 56 13 min. ,
) s 4 h, 100 mL > s
, s DOB-303A
2 .
25 O ,
C 4.
4 ’ Ow C
o = 20. 601 X C+46 098 (D
(o, )
6o~ g6 C—GC
T o—a C— G @
1200
y=20.601x+46.098
~ 00T 09941 °
E 800
2 600
%
B 400
w
200
3 TEM 0 1 1 1 1 1 ]
Fig. 3 TEM Image of the Colloidal Silica 10 20 30 40 50 60
IR AR R B IR B/ (g« L)
’ , 4
s a0 75 Fig. 4 Relationship Between Silica Concentration
~Q 90 mm , , and Its Electrical Conductivity
, 0 30 ~0. 45 mm 500 A rchie :
2 ’ ’
47 5 cm. , 25 C p=0,¢"S" 3
) SK-L200TH , 30 min . 0 ; O
1 ;) ¢ ;m  Archie ;
) ) S ) , m.n
( ,
205 s/ cm), . ,
( 1 649 !s/cm), , ,
( )

1180 mL, 47 min,
m min. P:%a%

9.



1 . 77
a H A(] H 1 s
. ) . 5 )
, [17]. , .
25 4 C~258 C . .
3
o 4 (U S Salinity Laboratory)
’ CXTFIT2.17%", Levenberg-Marquardt
3.1 _
. 5 s
P, = 3.2
5 10.25.40 cm s
’ 4 4 4
) 1. Sigy- 4 +317.63 . 6
ithay apakorn ter (size ’
exclusion effect), s ’ ’
. 5 . °
[ 19] o
, 10 cm 47 ,
) ° 20 o b 6
~50 nm, s
150 - 2259 ° ) 0 25 - 40 cm,
Sirivithayapakorn ~ '"® 1. 875 cm/min, L 154 em/
(16 3~212 ). min; . 1. 475.
b o NaCl(3E) 1. 135 cm/ min. 6
NaCI(#l &)
A RAR(EEN) ’
""" Bsci &) 120 Nac M2 itk
1.0} _popnaeans 1.0} cprmpmmmgen, —— 4"
< ——31
0.8 0.8F —a— 63"
v 0.6 v 0.6F
" 0.4 0.4}
¥, L
%\‘OAA&AA A ! °2 Biaa o "2 Q B Vi BAARGRHE
4 5 0%2%00 40 60 80 100120 a0 80 120 160
it [&)/min fi [B]/min
5 6

Fig. 5 Breakthrough Curves of Sodium
Chloride and Colloidal Silica

Fig. 6 Typical Breakthrough Curves of Sodium Chloride
and Colloid Silica at Different Electrode Sections
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