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Table1 Properties of the sorbents
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Fig 1 The sopton kinetic curves for Fig 2 The sorpton sothems for nitwbenzene
nitwbenzene on the sobents on the sobents at 20°C
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Fig 3 Nitrobenzene soptbn on cinderw ih different organicm atter con tents
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Fig 4 SEM mages of he cnderm crostucture ( kft surfacemomphology right mnner stucture)
2 2 2
, , X
( 2)’ ”
, [ (E 1.0mg* I'; Se 0.0lmg* T').
2
Table2 The elenents compositon of cinder analyzed by X-ray fluorescence spectral
0 Na Mg Al Mn P Ca Si Fe
Mo 93.17 0.10 0.11 0.83 0.03 1.46 1.90 0.90 1. 48
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Fig 5 The somption k netc cuwes for nitwbenzene

and aniline on cinder
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Fig 6 The somption isothem s of nitrobenzene and

aniline on cinder at 20 C
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Table 3 Soption isothem s for nitrobenzene and anilne on cnder fitted by Langmu ir and Freund lich equatons
Langnu ir Freund lich
Q, /mg* kg K, R? Ky n R?
924 9£72.0 0. 043%0. 010 0. %9 72.3%£19.0 0. 53%0. 05 0. 98
1692. 2 194. 6 0. 140%0. 034 0. 98 493.7+92 8 0.24%0. 04 0. 95
2.4
2
on**
2
2 2 2

[ 1]
[2]

[ 8]

[ 9]

[ 10]

[ 11]

s . : , 1993 150—197
FlstnerU , ApitzSE, SedinentR emediaton U.S. Foason Capping and M onitored Natiral Recovery. Fourth Inemational Battelle
Con ference on Rem ed ation of C ontam mated Sedinents. J. Soil Sed., 2007 7 (6) : 351—358
Mullican CN, YongRN, GbbsBF, Reanediation Technobgies forM etalk-Con tan in ated Soils and G roundw ater an Evaluation. Eng.
Geol., 2001, 60 (1—4) @ 193— 207
EPA, Selcting Remediation T echniques for Contan nated Sediment. O ffice of Water O ffice and A pplied Science D wision. U. S. Env+
ronm ental Protection Agency, W ashington D.C, 1993
Jacobs P, RstnerU F, Concept of Subaqueous Capping of C ontan nated Sedin ents with Active Barrier Systens (ABS) UsingN atural
andModified Zeolites. Water Res , 1999, 33 (9) . 2083—2087
Van der Zee F P, LettingaG, Field JA, Azo Dye Deco burkation by Anaewbic Granular Shhdge Chenogphere, 2001, 4 (5) :
1169— 1176
JohnsonT L, SchererM M, Tratnyek PG, K metics ofH alogenated Organic Can pound D egradation by Iron Metal. Environ. Sci. Technol.,
1996 30 (8) @ 2634— 2640
MuY, YuH Q, Zheng JC etal, ReductiveD egradation of N itrobenzene i A queous Solution by Zerw-Valent Iron. Chenogphere
2004 54 (7) . 789— 794
AgravalA, Tramyek P G Reducton of N ito A mmatic Canpounds by Zew-V alknt Ion M etal Environ. Sci Technol, 1996 30
(1) @ 153—160
CininoG, PaserniA, Toscano G, Removal of Toxic Cations and Cr( VI) fran Aqueous Soluton by Hazehut Shell. Wate Res.,
2000 34 (11) : 2955— 2962
Mn JE, Km M, Padue JH. et al, Reducton of Trichlowethylene and N irate by Zew-Valent Iron w ith Peat J. Envion. Sci.



798 28

Health, PartA: Toxic H azard. Subst. Environ. Eng., 2008, 43 (2) @ 144— 153
[12]  Zimmeman JR, GhoshU, Millvad R N et al, Addition of Cabon Sotbents © R educe PCB and PAH Bioavaihbility inM arine Sed+
ments Physicochemical Tests. Environ. Sci. Technol, 2004 38 (20) @ 5458— 5464

[13] ) , / ) , 2008 27 (2) @ 158—163

[ 14] 5 , , . , 2005, 31 (6) @ 47—50

[15] ) , , . , 2004, 27 (1) : 54—57

[ 16] , , , . , 2004, 24 (3) : 61—64

[17] , , , . , 2004 27 (4) @ 9—63

[ 18] . , ) - ) , 2003 14 (4) :
597— 600

[ 19] ) ) ) BHC ( ) . ( ), 2004, 34(2) :
264— 266

[20] ) ) . , 2005, 14 (7) @ 69—71

[21] Sdw arzenbach R P, Gschwend PM, Inboden DM , Enviom ental Organic Chen istry. 2003
[2] OhSY, ChaDK, Km BJ etal, Reduction ofN itoglycermnw ith E lan ental Iron Pathway, K metics andM echansms Environ. Sci.
Technol, 2004 38 (13) @ 3723—3730

SELECTION OF ACTIVE CAPPING MATERIALS FOR
REMEDIATION OF NITROBENZENE CONTAM INATED SED M ENT

XUX iaoyang' GAO Guan-dao' ZHANG Z izhong' SUN H ongw '
WAN G Sheng—le AN C hang—zh0u2 JIN X iang—can2

(1 College of Environm ental Science and Eng neering K ey Laboratory of Pollution Processes and Env iromm ental
Criteria of M inistty of Educaton N ankaiUnwesity Tianjn 300071, Ching
2 Chiese Research Acadany of Environmental Science Beijng 100012, China)

ABSTRACT
A in ng at the ren ediation of nitrobenzene (NB) pollited sediments by actwve capping technique sorben ts
and reductant that can retard NB release fran sedinent were selected. In this paper zero valent iron (Feo)
was used to reduce NB to anilne, which has much greater biodegradability than the fomer so as to
decan pose the pollutant canpletely. The reduction rate of NB ncreased with the dose of Fe, with rate
constants 2 0. 001 m i ' . Sorption experments showed that actvated carbon had the strongest sorption
capacity anong the four tested sorbents activated cabon cnder coke and diatom ite. However activated
carhon is expensive and is not suitable for large scak applicatbn. The cheaper and readily available c¢nder
also showed a good sorption capacity for NB and its metabolig anilne. The heoretic maxmum adsorption
capacity was 924. 9mg* kg "and 1692.2 mg* kg_l for NB and aniling respectively. H ence we propose
canb ned capping system using cnder as the reductant and Fe as he reductant This study povides basic
param eters for the remed iation 0ofNB contan inated sed ments

Keywords sedment remediation nitrobenzeneg zero-valentFe¢ reducton cnder sopton



