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Abstract : Once a site is contaminated with polychlorinated biphenyls (PCBs), serious environmental and human health risks are
inevitable. Therefore, innovative but economical in sifu remediation technologies must be immediately applied to the
contaminated site. Recently, nanoscale zero-valent iron (nano-ZVI) particles have successfully been applied for the
dechlorination of various chlorinated organic compounds like TCE, PCE and DDT, and they are considered to be environmentally
safe due to the high abundance of iron in the earth’s crust. Nano-ZVIs are much more reactive than granular ones, but tend to
agglomerate due to their high surface energy and magnetic properties. In order to prevent them from being agglomerated toward
larger particles, TiO, was used as a support to immobilize the nano-ZVI particles as much as possible. 10wt% ZVI/TiO, was
prepared by adding NaBH, slowly into an FeSO4/TiO, aqueous slurry. In spite of their non-uniformity in size, the nano-ZVI
particles were quite successfully dispersed onto the exterior surface of a non-porous TiO, powder. The ZVI/TiO, was then
employed to degrade Aroclor 1242, a kind of PCBs standard, in spiked soil, and its reactivity towards the degradation of Aroclor 1242
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was investigated. The fabricated ZVI/TiO, degraded Aroclor 1242 in soil quite effectively, but the creation of remaining
dechlorinated compounds, possibly high molecular weight hydrocarbons, in the soil was unavoidable.
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Figure 1. A representative TEM micrograph of 10 wt% ZVI/TiO,.
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Figure 2. BET isotherm of N, adsorption on the 10 wt% ZVI/TiO,.
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Table 1. The representative peaks of the GC-MS chromatogram in Figure 1 and their formula

Retention time (min) Identification Formula
12.68 4,4’-dichloro-1,1’-biphenyl Ci2HsCl,
15.36 2,3 ,4-trichloro-1,1’-biphenyl
15.45 2,4’,5-trichloro-1,1’-biphenyl

R . 1. C] 2H7C13
17.07 2,2’ 6-trichloro-1,1’-biphenyl
17.78 2,3,6-trichloro-1,1’-biphenyl
17.92 2°,3,4-trichloro-1,1’-biphenyl
18.16 2,2°,6,6’-tetrachloro-1,1’-biphenyl
19.68 2,2’,4,4’-tetrachloro-1,1’-biphenyl
B > 1 C 12H6C14
20.12 2,3’,4°,5-tetrachloro-1,1’-biphenyl
21.74 2,3’,5,5-tetrachloro-1,1’-biphenyl
23.09 2,2’,4° 6-tetrachloro-1,1’-biphenyl
24.02 2,3,4’ 6-tetrachloro-1,1°-biphenyl
25.53 2,2’ ,4,4°5-pentachloro-1,1’-biphenyl
2591 2,2’,3,5’ 6-pentachloro-1,1’-biphenyl
s ) > 1 C 12H5C15
26.23 2,3’,4,4°,5-pentachloro-1,1’-biphenyl
28.01 2,2°,3,4° 5’-pentachloro-1,1’-biphenyl
30.13 2,2’,4,4° 6-pentachloro-1,1’-biphenyl
31.69 2,2°,3,4°,5’-pentachloro-1,1’-biphenyl
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Figure 3. Changes in GC-MS chromatogram pattern with treatment
times (a=0; b=2.5 days; ¢ =5 days; and d = 7 days with
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Figure 4. Changes in PCBs concentration with the treatment time
over 10 wt% ZVI/TiO, (0.1g ZVI/TiO,/g soil).
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Figure 5. The GC (equipped with FID) chromatogram of the
products from the sample treated for 7 days with 0.1 g
10 wt% ZVI/TiO,/g soil.
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Table 2. The identified peaks of the GC-MS chromatogram in Figure 3 and their formula

Retention time (min) Identification Formula
23.12 Normalhexane CeHis
24.04 2-methyl-heptadecane CisHss
26.70 octacosane CysHsg
28.12 octadecanoic acid CH;(CH,)1sCOOH
29.29 2-methyl-tricosane Cy4Hso
32.13 tetracosane C,7H50
35.08 triacontane Cs3oHen
37.36 hexatriacontane Ci¢Hy
41.20 tetracontane C4oHg,
44.26 tetratetracontane Cy4Hogg
12.0
10.0
8.0
Potential formation of
6.0 carbonaceous materials
e SO, on and/or around ZVI
40 nanoparticles
20
L

0 100 200 300 400 500 600 700 800 9.00 1000
Minutes

Figure 6. The anions measured through ion chromatography from
the soil sample which underwent treatment with 10 wt%

ZVU/TiO, for 7 days.
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