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Transports of Ferrihydrite Colloids in Packed Quartz Sand Media
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ABSTRACT : Transports of heterogencously charged particles were investigated based on column
experiments. Synthesized mono-dispersed ferrihydrite (~100 nm) and amorphous SiO; (~ 40 nm and ~
80 nm) particles, of which surfaces are oppositely charged under pH < 9.0 (ferrihydrite, positive;
amorphous silica, negative), were used. 177~250 um quartz sand was used as a stationary matrix. The
results show that even favorable particles (i.e., ferrihydrite) can show a conservative transport through
the oppositely charged media (i.c., quartz) when they coexist with humic acid or with much greater
number of oppositely charged particles. These results imply that transports of both negatively and
positively charged contaminants may be possible at the same time under a condition of heterogeneous
colloidal system.
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HPLC column
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(177 - 250 um)
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Fig. 1. Illustration of the colloid transport experiment.

(Chen et al., 2002). 198 12 H a3 o]gH
AR o g =A zol},

B A" E 177~250 pme A 9UA=S
1RG4z AgHNoH, HYdAE HC
20% &9 3L B 2H ELES AA
Atk o)Ay ZuE AYgdas @dEA |
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3 FegduEAM A4 H99AE Y& Fole
e £52 FHETE TYH HUes YHoE
AP YAstsE FANA A mAHIY

g AAFA

F2oln9 EAGEE pHE ofYe o]2%
Eo] YAME F& BE 7 UonE, H
W A 7 Al Zk(pore volume) ¥ FZ& 2L 9
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H&4 38%9 breakthrough curves LUt}
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M, 173l BHE G0l FRolE &3 nlg
B UA=F 2AFHUTHITR 1). HEERL
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Table 1. Description for the input colloid solutions
Experiment* 37 nm SiO; 80 nm SiO; Ferrihydrite Humic Acid Si0;: ferrlhydrlte in
(ppm) (ppm) (ppm) (ppm) population”
Exp. A - - 10 - 0:1
Exp.B - - 10 5 0:1
Exp. C 5 - 10 - ) 19:1
Exp.D - 10 10 - 4:1

* Jonic strength and pH of the solutions were maintained to 10* mM using NaCl solution and 5.8~6.1 using

HCI and NaOH solutions, respectively.

' Relative particle numbers were calculated based on their concentration, particle size, and density (amorphous

Si0,, 2.1 g/em’; ferrihydrite, 3.8 g/cm’)
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4=
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Exp. A) Pure a-Fe,Q, (10 ppm)
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Fig. 2. Breakthrough curves obtained from each experiment.
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(A) Attractive condition:

{+) charged
ferrihydrite
particle

(B) Repulsive condition:

{>~ _____ —>

(-) charged stationary media

{(-) charged
Sitica particle
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Fig. 3. Transports of homogeneously charged colloids under attractive and repulsive conditions.
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(A) Attractive condition:
When (+) charged particles dominate
(-) particles can also precnpltate

(~) charged stationary media

(B) Repulsive condition:
When (=) charged particles dominate
(+) particles can move through quartz media

Fig. 4. Colloidal transports when oppositely charged particles coexist. Overall charge conditions of the
aggregated particles are dependant on their relative population.
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