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Chromium is a common pollutant in
groundwater in industrial region because it is
a raw material which is often used by many
industries. The potential for using zero valent
iron to treat chromium pollution in situ has
been concerned in recent years. The surface
area and the passivity of the passive film on
the iron surface are very important factors for
chromium removal by zero valent iron. The
surface area for nanolized iron is much larger
and the passive film for nanolized iron is
much thinner than that for commercial
powder iron. Therefore, the chromium
removal rate in nanolized iron system should
be much higher than that in commercial
powder iron system. The efficiencies of
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chromium removal in nanolized iron and
commercial powder iron (J.T. Baker)
systems were compared in this work. The
results show that the existence of chloride
and sulfate ions can increase the rate of
chromium removal by zero valent iron in
commercial powder iron system. Otherwise
existence of the phosphate, perchloride and
nitrate ions can reduce the rate of chromium
removal by zero valent iron in commercial
powder iron system. However, in nanolized
iron system, the influences of chloride,
sulfate, nitrate and perchloride ions on
chromium removal rate were very relatively
insignificant. But the existence of phosphate
ion can still decrease the chromium removal
rate. This above phenomenon and the results
of electrochemical analysis indicated the
destruction of passive film is the rate-
determining step for chromium removal by
zero valent iron in commercial powder iron
system but is not in nanolized iron system.

Key words: chromium, commercial powder
iron, nanolized iron
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Table 1 Variation of removal of Cr(VI) (%) in iron powder systems with various
co-existing anions

Concentration Cl S0~ NO; PO,* Clo,
of anion
0 3.21 3.21 3.21 3.21 3.21
0.05M 12.34 0 0 0 0
0.5M 100 12.63 0 0 0

Initial [Cr(V1)]=10mg/l, M = 0.8g, V = 100ml, T = 1hr.

Table 2 Variation of removal of Cr(VI) (%) in nano-scale iron systems with various

co-existing anions

Concentrationof ~ CI’ SO~ NOs PO~ ClOs
anion

0 71.3 71.3 71.3 71.3 71.3

0.05M 84.1 80.0 70.0 21.4 81.0

0.5M 86.4 77.6 83.7

Initial [Cr(V1)]=100mg/l, M = 0.0279g, VV = 50ml, T = 1hr.

Table 3 Variation of removal of Cr(V1) per unit weight of iron (mg-Cr / g-Fe) in
nano-scale iron systems with various co-existing anions

Concentration Type of Cr S0~ NO5 PO,> ClO4
of anion iron
0 powder  0.0401 0.0401 0.0401 0.0401 0.0401
nano 128 128 128 128 128
0.5M powder 1.25 0.158 0.00 0.00 0.00
nano 155 139 150

Table 4 Variation of removal of Cr(V1) per unit area of iron (mg-Cr / m?-Fe) in
nano-scale iron systems with various co-existing anions

Concentration Typeof  CI S0~ NOs3 PO, Cloy
of anion iron
0 powder  0.0896 0.0896 0.0896 0.0896 0.0896
nano 2.13 2.12 2.12 2.12 2.12
0.5M powder 2.79 0.353 0 0 0
nano 2.58 2.312 2.49




20
1.5
1.0
0.5
oo
-0.5
-1.0
-1.5 4 ' : . . : !

6 -5 -4 -3
logii)

1

E w3 3BV V)

Figure 1 The potentiodynamic polarization curves
for the solution without co-existing anion
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Figure 3 The potentiodynamic polarization curves
for the solution with sulfate
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Figure 5 The potentiodynamic polarization curves

for the solution with nitrate
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Figure 2 The potentiodynamic polarization curves
for the solution with chloride
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Figure 4 The potentiodynamic polarization curves

Evs SEYV (V)

for the solution with perchlorate

2.0
14
1.0
05
0.0
045
-1.0
-1.5

8 7 H S5 4 3 2 1 0
logi)
Figure 6 The potentiodynamic polarization curves

for the solution with phosphate



