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S, BCAIE R RFL IR AR 52 SEAR BIARH) G4

Taylor&s " BF 58 7 N 2.1 28 k35 -80 e T i 7
FUITEB AT BEPCETS Js, S5 RKBUIMA 2.5% . 5%
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2.5 HMKEHA (Bioremediation)

HHT, T KA L5 G i) A= P R gt 7 52 2|
WM G FR 283 Il O . AEPME S HR 3 2
A B SR A K Bl Y BRI i R 8 T AR
W, ENIRIE TR A N o ilis B, &5 s
BTN

H AT R T BRI A A LE WA, sk
TRAE AN DR TR A

o LEFEMBA ZFEERR S, BIEAE . (2
TEPERUIS, PEARIR RS .

* SRGIEYIRIR: AR RE J10R, PRfRR .
HEM BT Yt AR 2 B E ME S R, TR
KEZEMA BB 1 H A BT — AL
R/

& FEDR TR B SR FH 40 i 5 BR 25 A% TR T
B 2 Bl Bl 22 R e N TR — M, A2 3R-98)
T B AR RE T I . (RATIIE AR A SE R TRE B 5T N
INEENTREEOM, RV 22 [ S0 e 0 A B i o
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WLTCE. E AR, ERITCEX ™ & ;1
ARG, RERHEHTCE F IS . (HIEZ
Fo EARTCER T A3 1 4], H 5 PR D A
fETCEZLIR W I35 B M 1. 028 g/mLF% % 1. 003 g/mL.
TCE R RARGE ISl LB A WA T INR KA .

N T B R R TS 1 7R b e ok R HR TCE ) RS B
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SRIL KR 2 AEAATT O — 2T B R S
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Roeder2 ™5 FR-Ar ke 77, XFDNAPLsHIZKHH 25
FEE IRV T, B FH VR G bR e R B T . KRN
KT KBTI, Fean e a s BT BEAR S A
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IKSCHTE R ER (b 2 2 A, IR R K RS AR
(IR Sy 52 2% (1) 7K — 25 AH TELATE FH 05T 0 A AL B o) % o
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FoAh =R L SHA, (B EH ARG TSI
[ IRAL S AB S B Pk 7 ) KT

BEARRE S E I H A HE 7 — ik,
MBS RIEEZRML, RS REME, THETE
N 5T o BRI S AR 7T, T ) S B s F IE BN
— 0T J M 3 AT 55

2 £ XM

(11 A)NGE— B EASH R K 5 Gl i, 383 Qe 5 K5 G
HABLEOR [A]. H R K S Jeds il 52 s AT 2 [C]. b



50 2008 & 9 A AR BN E

R o

i, 2004, 4. 1~3

[2] HARW ELL J H, SABATNI I D A, KNOX R C. Surfactants for
ground remediation[J]. Colloids
A, 1999, 151:255~268

[3] J. H. Harwell, D. A. Sabatini, R. C. Knox, Surfactants
for ground water remediation[J]. Colloids Surfaces, A,
1999, 151:255~268

[4] PENNELL K D,ABR IOLA L M,W EBER W J.Surfactant

enhanced solubilization of residual dodecane in soil

water Surfaces

column, 1. Experimental investigation[J]. Environ Sci
Technol, 1993, 27:2332~2340

[5] k5w, #iEF, FILE. HF7K DNAPLs ¥5 4Lt 7 it g
[J]. U)1I3R%E, 2005, 24 (2) :65~70

[6] T. W. Griffin, K. W DNAPL site

characterization—a comparison of field techniques

Watson,

the Third International Conference on
Chlorinated and

Proceedings

Remediation of Recalcitrant
Compound, 2002, 255

[7] GR IFF NI TW, WATSON KW. DNAPL site characterization
a comparison of field techniques[C]//Proceedings of
the Third International Conference on Remediation of
Chlorinated and Recalcitrant Compound, Monterey
California, USA. Co2lumbia, Ohio:Battelle
Press, 2002:2556~261

[8] TAYLOR T P, PENNELL K D, ABR OILA L M, et al Surfactant
enhanced recovery of tetrachloroethylene from a
porous medium containing low permeability lenses
1. Experimental studies[J].J
Hydrol, 2001, (48) :325~350

(9] RAE K. 6B F KA LIS Gl A BEECAR G w0 K2R 20 Hr
[T Ko TR, 1998, (1) :27~29

[10]D. M. Mackay, J. A. Cherry, Groundwater contamination:

Contam

pump—and-treat remediation[J]. Environ. Sci.
Technol., 1989, 23, 630

[11] 7k EMR, Fut, #¥IESE. TCE / PCE 1) DNAPL {53 K R4 Sk
IHERT]. EG5 R BEOR 5%, 2006, 7(4) :12~18

(121407 /NGg, USE, 8 el . ) Ak 2 B R AN 2
(i [J]. FRETRLE, 2003, 24 (1) 1139~ 142

[13]0’ Hannesin S F, Gillham R W. Long—term performance
of an in situ “iron wall” for remediation of VOCs
Groundwater, 1997, 36 (1) : 164~170

[14]Gillham R W, 0’ Hannesin S F. Enhanced degradation
of halogenated aliphatics by zero—valent iron.
1994, 32(6) :958~967

[15]McCray J E, Ronald W F. Numerical Simulation of air
sparging for remediation of NAPL contamination[]].
Groundwater, 1997, 35(1) :99~110

[16] LR, FoEh, AT SEAR FiAREE LM KT
NAPL 75 4 i) B e 2 J& [J]. M85 05 i B R 5 %
%, 2006, 7(10) : 1~5

[17]Pennell K.D., Jin M., Abriola L. M., Pope G. A.
Surfactant enhanced remediation of soil columns
contaminated by residual tetrachloroethylene.
Journal of ContaminanHydrology, 1994 (16) :35~53

[18]Tammy P. Taylor, Klaus M. Rathfelder, Kurt D.
Pennell. etal. Effects of ethanol addition on
micellar solubilization and plume migration during
surfactant enhanced recovery of tetrachloroethene
Journal of Contaminant Hydrology, 2004 (69) : 73~99

(191 A . 33 St R /KA M5 e 2 5B R 1], 3%
Bkl R, 1999, 7(2) :65~T71

[20] B4 B2 MR /KA HLI5 Gz i) ok 3t Yk 52 BRI 90 13k fre
(7)) (7. /K SCH 5T AR HLJE, 2001 (4) - 26~31

[21]K. Kostarelos,  G.A.Pope, B. A. Rouse, et al,A new
concept:the use of neutrally-buoyant microemul sions
for DNAPL
Hydrol., 1998 (34) : 383

[22]C. T. Miller, E. H. Hill, M. Moutier, Remediation of

DNAPL-contaminated

remediation[J]. J. Contam.

substance system using

density-motivated mobilization[J]. Environ
Sci. Technol, 2000(34):719

[23]E. H. Hill, M. Moutier, J. Alfaro, et al, Remediation
of DNAPL pools
strategies[J]. Environ. Sci. Technol, 2001, 35, 3031

[24]E. Roeder, R. W. Falta, C. M. Lee, et al, DNAPL to
LNAPL transitions during horizontal Ground Water
Monitor. Resour., 2001, Fall, 77

[25]C. A. Ramburg, K. D. Pennell, Density—modifieddisplacem

ent for DNAPL source zone remediation:density

using dense brine barrier

recovery in  heterogeneous
aquifercells[J]. Environ. Sci. Technol, 2002 (36) : 3176
[26]C. A. Ramburg, K. D. Pennell, T. C. G. Kibbey, et al,

Use of a surfactant—-stabilized emulsion to deliver

conversion and

1-butanol for density-modified displacement of
trichloroethene[J]. Environ. Sci. Technol. , 2003 (37) :
4246

[27]Sabatini D.A, Knox R.C, Harwell J.H., etal
Integrated design of surfactant enhanced DNAPL

remediation:Efficient super-solubilization and

gradient systems Journal of Contaminant
Hydrology, 2000 (45) :99~121
(kA5 B H 2008-04-17)
(%4 I &)



Y AR BERBERIP E18BE3W 51




