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B =% BHRRTH

221 L3 F MR ERY

ERIEE S

log K atm-cum | A+ }}f wR | G @[g 10t
A ow ¥ — | (glem | 3R P
/mole @ | MY | ey | MM e
@25°C ] L) P Hg) | T
LN
Tetrachloroethyle 3.40 0.0177 1658 | 200 | 1.62 | 0.89 14 1.09
ne (PCE)
ZF
Trichloroethylene | 261 | g g5x10® | 1314 | 1,100 | 1.46 | 057 | 58 | 1.27
(TCE)
F12-- § ¢
éfﬁ;ltﬁe[g:gh[')oc“é 200 | 4.08x10° | 96.9 | 3500 | 1.8 | 0.48 | 160 | 1.63
)
F2-- § o
(”a’;sejtlh’jl'z'e‘fh'or 206 | 9.28x10° | 96.9 | 6,300 | 1.26 | 04 | 260 | 1.83
trans-DCE)
1,1-:§b%'fﬁ
(11-Dichloroethy | 213 | 2.61x107 | 969 | 2250 | 1.22 | 0.36 | 490 | 2.54
lene,1,1-DCE)
1122-= % ¢ 'z
(11,22-Tetrachlo | 1.89 | 3.67x10* | 167.8 | 2900 | 1.6 | 1.75 | 5 | 1.03
roethane)
11-- z ¢ ’=
(1,1-Dichloroetha | 179 | 5.62x10° | 99 |5500 | 1.17 | 044 | 180 | 1.58
ne, 1,1-DCA)
12-- 5 ¢ 'z
(1,2-Dichloroetha | 148 | 1.18x10° | 99 |8700 | 125 | 08 | 64 | 1.21
ne, 1,2-DCA)
% i\ B
tetEaCcar:E)??de, 283 | 2.76x10% | 1538 | 800 | 159 | 097 | 90 | 1.52
CTET)
R L
(Trichlorofluoro | 253 | 9.70x102 | 137.4 | 1,100 | 1.49 | 0.42 | 690 | 4.91
methane, TCF M)
-7 90z
. 5 20,00
(Dichloromethan 1.25 3.25x10 84.9 0 133 | 044 | 340 1.9
e,DCM)
& Water 18 | NA | 1 1 | 175 | 1
%R

1.Lucius, et al, 1992;

2.gosseptjm, environ SCI, technology 21,1987 (& ¥ bt &)
3.Engineered Approaches to In Situ Bioremediation of Chlorinated Solvents: Fundamentals and Field Applications
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22125 A MEPEAR PR F P

% R FERE Aroclor 1221 | Aroclor 1242 | Aroclor 1254 | Aroclor 1260
Monochlorobiphenyl 51 1 — —
Ui
Biphenyl 11 — — —
ZEFBmF
Dichlorobiphenyl 32 17 - -
S
Trichlorobiphenyl 4 40 — —
pE N
Tetrachlorobiphenyl 2 32 16 —
IFmF
Pentachlorobiphenyl 0.5 10 60 12
o R Ed
Hexachlorobiphenyl — 0.5 23 46
- FEF
Heptachlorobiphenyl — — 1 36
A i; 5315 :‘f‘
Octachlorobiphenyl — — — 6
% /& (kg/m3 1180 1380 1500 1560
kia iR (ngll) 200 240 12 2.7
ZF Bmm 6.70E-03 4.00E-04 8.00E-05 4.00E-05
%k (cP) 5 24 700 #t75 (Resin)
* fR/ k& fe i (Kow) 2.8 4.1 6.5 6.9

F 41 &k & : Robert M.Cohen and James W. Mercer, DNAPL Site Evaluation, Chapter 3, CRC Press, Inc., 1993

Prb e S EBE SRS R RE Y AR RERE ) F g
M B AR TR FR S EWME AL BT NS AR
iﬁsi&gy%klﬁﬂfﬁ“%ﬁ“ % 212 AL EWMIFER
LSRN 3 Y oX b
(Z)Fefeid 2 R B

s & Z3F 5 SR f EM E 1 & $ (Polycyclic Aromatic
Hydrocarbons, PAHS) 2 f= g it & 4= (Phenolic Compounds) ; 3&
B i AT A LA PR P 0 Aol AR dpda iR o s
frid A RATF A AR R 2 AR R LN AR S
I ETETF R 0 R B RSB IR

TR RIS kA B £ Eak T S SR
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M EEERE o AR A A ER FAETES AR S0 G
)g}),zgﬁ\ﬁ,, AR SR AAT I o R ¥ H R
brdt b £ R & 5 %A % 1010 ~1130kg/m® > B A fdE - fE
DNAPL ; 2/ % 20~50cp > 4p¥H 2 & 7 #3 & m 2 B > *HiE >
BASMEBEERRE V5B 50 3 60 s AEd o
FE M P Ak 21-3 97% o

FEBGREN R ALY Dy LiEEY AL gwta 1t
Y B R ERFDRIAY  REI LRI A
PN P T BTN ERETE R AN Y g
B ERPFOBAF LY A F BRI R L kb S
B L2 AL SRS T R D E (9 10-12%) ~ sep b
(% 1k 22-30%) ~ & F (% & 50-55%) % & &(¥ B4k 48 = 7 > 2007)
2% &5 %A 5 1010 ~1100kg/m* > ZkA& % 20~100cp - £ F %A
ERARR PN AREREmH PR o

F 21 3RpH R

ik
Jr 1R RS AN L% PR

# gk 914~400C 203°C
Ea 13 75°C (165°F)
® A 1.07 ~1.08 kg/m? 1.07 ~1.08 kg/m?
e 1.06 at 38/15.5C >1.076 at 25C

3 Ak A e ik 1.0

(Octanol/Water Partition
Coefficient) z_ ¥t #c i&

F# k&R : Hazardous Substances Data Bank (HSDB) - http://toxnet.nlm.nih.gov/newtoxnet/hsdb.htm

ettt fi DNAPL 234 441k W3 3520 € 2 G413k
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RICWERZ A od 3 FMFREE RFIEH S E2 GHAERT €
HA4v o FHAERA 2 # £ 4> 2 PCB Aroclor 1221 2_ 5cp # 4c 3| PCB
Aroclor 1254 2. 700cCp o @ fefisih & %% Ed 2. = A 4Fe > B H ¥ B
THRIE -~ RRKE 2 EFE o dop TRHEATT 0 T g0 g & R A
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F 4% kR © UK Environment Agent, An lllustrated Handbook of DNAPL Transport and Fate in the Subsurface,
Section 4, 2003
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Koo i pEY 273 AkREY &

d R ARk R
WAL KR AT 5 A K
mgD

o @R B
(bailer) & £ ] £ & A&
B BB ALK
G I R
S RS B
WE o AE L%

qﬁmkﬁi%ém
» dered oil 3Kk 0 7%
u £.F 3 DNAPL
fr s Al

¥k AL
& (3% 5 DNAPL ¢ %
b k) Y

/;T Segnokitz

red oil
EoRipAt o H A

eul 2 g LT

DNAPL % 2 ¢ &)Y
g s
Fer kA g 1o
L35 A KRR

»%c % 2| %7 DNAPL 2_
7o
FoR KR
1. Cohen & Mercer, DNAPL Site Evaluation, Chapter 7, 1993
2. Carl Keller, Locating DNAPLs with Flexible Liner, Flexible Liner Underground Technologies, Inc.,2007
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Fud AES R

% 4-2 #5415 2|87 DNAPL % 2 3 B

i 2| R

1 | ¥ 7Tk 545 ER  REBZF T2 3 ER21% (203 3R E
2 44-4)

Ry 2

2 | 1Y S A IERAREL0,000mgkg ¢ HEATEI% TR -

K& DNAPL Té#HF £ - (CustHEFTXEF R

44-5)

R EIEREFEHT R Z EIEEC, » #C, KMHRIEMBE

4 | F3EF kST 205 44k A& 4246100 ~ 1000ppm -

F 4L %k : Cohen & Mercer, DNAPL Site Evaluation, Chapter 7, 1993
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&
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X, 03275 441 . 23°DNAPL Rjer2 X3 %F (d A%z A
ﬁéﬁapwmw>
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o s¢ =1100M9; 0.2 = 2209/
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F#L %k : Cohen & Mercer, DNAPL Site Evaluation, Chapter 7, 1993
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LAt B 543 fERPF > 747 DNAPL R &2 s F
Lo £ F F AF L Hu BB p}fﬁfﬁg # o #& UK Environment Agent
(2003)#& 41 ¥ — F R 2 N LoV 4- 1 Apom o B TR 20T 4#);&“%
%05 %%1.&%9?%@& P RS M R A o BB E <3 001 £
Hup 5 DNAPL 5 &
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Cé 4 & 4-1

1
Co™ i3 ddri okt Tk 2 ER
S, 1Az AP ER

ok 4-4 907 > Frpbpo TR R R T 544 0 2 ¢ toluene
T2 DNAPL B > e iR A7 #5V 4- 187358 « BRI 45 4
F72_ %] Ciobs / Si ¢ %] »+0.01> %45 0.034 - 33 0.01 - =
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L
:__ é“ z .{.4
trichloroethene 4.4 1100 0.004
T % C ’T{;
tetrachloroethene 1.8 200 0.009
toluene 3.5 500 0.007
3
chlorobenzene 4,00E+00 5.00E+02 8.00E-03
EE
trichloromethane 48 8000 0.006
b
Cfs 0.034
S.

7k %R ¢ UK Environment Agent, An lllustrated Handbook of DNAPL Transport and Fate inthe Subsurface,
Section 7, 2003
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% 4-5 % 1 EERIF DNAPL & &8 F 2 %R

AU A 42 2% =55 0 A AR EA IR S #DNAPL 5 A2 E o

1 IR%Z\‘4'3’:‘T¢' ’ %‘L_’E_lr‘ﬁ {;(/ﬁﬁ*& Sl

2 AT LY 2 BRIk A ﬁa % #c(organic carbon-water partitioning coefficient
KOC)’ A ?/I%jéh B G TR F KA F GB(Kw)E e F
H =g 2 38 4o (Cohen et al., 1993) :

log Ko =1.0xlog Ky, =0.21

3 d g A A% 2 ;Y et 3 £ (fraction of organic carbon, foo) © — 4k 2
# P f ©7003~000017 2/ » LB HF o

4 |4 g adr o T A% A (bulk density, p,) 0 Bl - KA
1.6 ~2.1g/cm? o R RS B E AT ARk B2 B S (water filled
porosity, 6,) °

5 PFEF A s Tk g2 @A # kd(distribution coefficient, K)o 23t d4r
T Ky =Koe X foe

6 Fd 1A RIERC, (mgkg)» 3+ EE TokY 25 amkRC, 0 Hind

mg/L -
C.xp
Oy =22
Kq % oy + 6

T | #Cy x3F w3 2RSS » Bl4 7P 7 it § DNAPL & &

FiRyp P EER D EEHET FR N 7 DNAPL & & R H 4-1
4 RAE ) TR RARTRP AL TLTETRAE 0 AoF B L2
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(- )3ap 3 g 2 7R B AN ZRE -
(C)BREIRFRLIER P T RREHEEST 2 A2 20 0R
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;‘EIJ o
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K B 5 d k% PIF 5 1m/day > k4 3% 5 0003 4 3%
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W s B foo 2 0001 @ TCE 2 Koo 7 & % {7405 126 L/kg
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A EHE (tMSI

ARELLR

% R ¢ Maughon, 2004

W 4-7 kg MIP = %38{73 T R W

(Z)A%FEFR2HEHRR

PHEALGEEZFRARIEE R FEEFTLDFEFZ WA
fE oo FRm > 3 A3 at2 DNAPL /3 2 #ffda s 3 5 ¥ #
D5 B RERL RS “F 2 DANPL 24 7 740> 4 &
J F1E_DNAPL 5 4~ % % .7 p] ~ 238 5 4 (ITRC, Chapter 4,
2004)- X m i 5 22 DANPL = % &7 2 Wffde v m Z:8 7 H0 5
el Fm > BEEXPLIEED > Fipal (T FE X G o Fp
P LT P8R L fEie 7 DNAPL 5 4 B & a2z H igdd gk o

i A

ﬂ*;‘#ﬁiﬁﬁﬁﬁ.ﬁ_%’ﬁiﬂ FHEEHEAP O FE IR 2
DNAPL 5 & > E e rit4d 2 2 > £ » 5 DNAPL #
# (ITRC, Chapter 4,2004) o fe pt 83+ 8 = ;N 4p % + > 4 &
e det IEBFHRZFEL - BEAITLFEE  FRBERLE U
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F v
5 LenfRT > Vavig > DNAPL 82 B 5B/ o
2. B TR EA T

B TR E AT KR LT 77 DNAPL ¢
FEZw Y 2 DNAPL 28 - st fdda i 3 2L 5% » Fliw
““kﬁﬁﬁd%éﬁﬁﬁméi’jthNAmJ%%i’fmkﬁ%d
BPTokGFAERIEG R E Y 2 DNAPL 2 8 > v 3 e
SEFARA T o

TP HE I E A TR T 8cdpde 5 DNAPL &84
ﬁmwawﬁs%ﬂ'%i%ﬂ%ﬁwlb&ﬁ@ﬁﬁkﬁﬂgﬁﬁ
DNAPL > i = DNAPL z €374 e~ H 3 5 49~ > Flpt &2t
EES
3. FLUTe éfﬁ;éjiﬁi?

FLUTe # ;}Fl ' DNAPL z =% 2 /%R > fﬂt“%’gé 7 3t
FLUTe 2. % % » ¥ #= %) DNAPL % ,,_\%%]o N I AP E T N 4
PR F AT E PO F R E - E e K Y 2 DNAPL 3
A AR 2R A HEH Y 452 DNAPL ;&
o P A ZN FTREMNME F32 FLUTe > Ik #4344« DNAPL /3
ABRERTHE ~FAPHE -2 bR o
4. F L% o B A 5% (Partitioning Interwell Tracer Test, PITT)

PITT Hpsd 4 ~ 5 22 Duke Engineering & Services = &
*+ 1990 & & ¢ #Hp #rzF E (Duke Engineering & Services, 1999 ) »
% % f24- DNAPL - PITT #5212 > §_H3n F P53 645 17

a«&

Bt (conservative tracer) 2 4 % {471 g (partitioning tracer) » & %
FHRET TR T ORR R o ST B AR S  7 gH
DNAPL s fc > Flpt a3 Tk ¥ PR §B7F 5 & A4
o B et & ¢ 83 DNAPL BF > f-k4p 2 DNAPL 4p ¢ 7 4 fie
TG o F1A g ST B2 @REE R g o 7 B @R 2 Pl
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