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TEPE R AT IR R F ehlicdy o K/f—"??”ﬁ FEE HETR SRR T
R R PR B R e ) R F A mE RN B i < 6 AR 2
BEFE 7R RN U;#ﬁonfiﬁ%%@wﬁﬁmﬂ’ggﬁm
Mo 20 X b4k 1 ip] B (X-ray fluorescence * 11 T fi £ XRF)£2 B &4 & 47
& (direct mercury analyzer> DMA)% 235 & £ B3 A 2 IR & BlZ - 1 B

Jo T
— v X 5% kB B(XRF)

XRF 2 @ﬂaﬁ*ﬁx%iwﬁﬁﬁU£W§74¥ gﬁ@h@ﬁﬁ
EBRF > FRFPFEFEYIIERLER > @R kay ko g
AR GAPFERNEERAELE  THREIEILLEEA %ﬁﬁﬁAﬂ,g
FoEeak s 2RI REURME R S A F TR R R Y 2 LN
;¢ XRF 4] 4-12 #15¢ » & 3 TN Spectrace 9000 ~ Metorex X-MET 2000 -
NITON XLi/XLt-700 ~ Scitec MAP Spectrum Analyzer % - 3% % XRF %]
R R XRE (25 Rl AP ond £Jh4s > 218 - A1 s 2 XRF
BREwEE&F 2RI RE g%#g, 7 e Als¢ XRF $3] > - i ¢
% — fEr b oarcbtih o de Fe-55~ Cd-109 ~ Am-241 8¢ Cm-244- H ¢
NITON 2> 2514 22 XL 47| XRF s RPN 23EFL AL IFEY |y
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* 2_#%4] > 2 NITON XL 7008 % &) » H #1i# * gk 5 Fe-55~Cd-109 ~

Am-241 -

FHARIER B TRFAE R E A2 E LB P O XRF i
TR AT H FRE Ve & 4-6 977 - XRF I;T«EHé‘\z ¢ & BN
FRIBAI SRR E SRR R CRIERE C A (402 T

)yt EEE RS Fé&”'&é”&'—ff"»a’f%? ’ #?F‘%'J{fé?ﬁr‘%iﬂ? B
(homogeneity) ¥+ # Bl #icdp IR LR G ¥ o - &m 5 > SHcEw ET?A,\#%
(regression analysis){é » & & B XRF & B8y 2 Ap B 5 % P Bcdp 2
ARRE falic o BD S 4 s A5 £ 5 090 1 0 445 0.70 2+ > — i XRF 2
/? &%g r§ e 4% /&&7 ‘F‘T[

it o5& 10 18p o2 TR L P ~F kR P bif 2
% —%% K OX-BEAE K k2§ A 492 | (NIEA $322.60C) » %% 95 & 4
A A\'? %w o

(c) NITON XLi/XLt-700 (d) Scitec MAP Spectrum Analyzer
B 4-12 & A3+ 35 X say L @R g[m]
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“ 100 10(&* (e Rp 2 & | 208 % 4 B3 2
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i 50 220(&* (¥ R 2% | 400(8 % (£ B3 2 &
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. 0 10(&* (4 Rr 2§ | 2008 % (T4 B3 2
' PIAEE L 2) BIAEE L S)
& 50 130 200
o 20 1,000(& * fe4 B3 2. | 2,000(& * (T4 B 3 2
" TRl E 5 300) TR 5 500)
N 50 1,000( & * fe4 B30 2. | 2,000(& * (T4 B 3 2
i TRl B L 260) TR E 5 600)
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Bt REFRE AR URNAEF BV AESF
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HF F oL

WH - LR RF SRR 25Ty o d 2537 nm ik £ 2 R T iE
L F RS S F)EPIHREY XAPER o

® 4-13 DMA-80 & 4 47 &K (F] ¥ k& : Milestone = 7 & k)
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fo & 3 (M318.00C) | = i# 2 Pl R % - DMA-80 & &% & 47 Rif * **
AR ERFET R A MRS RORB > VAR RE
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FIp ¥ Rength > 2 -2 g D R F Iy HE R
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WK B IR K B L e SRR (bucket auger) 2 i 5 4R 4
ERIRRIEE ~gRF Y > BTN BRI R REREE MR
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(photoionization detector > PID) ~ L Y5 3 3 1 /p| B (flame ionization
detector » FID)¥2 47 3% § 48 4" 17 & (portable gas chromatographs) > # %L &
R B AW 4-16 1T o WA B[P 4T
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1. -k gz ol 7] & (PID)
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R B HNU 5 G323 ka3 R EFHi9.5eV-102eV & 11.7
eV 2. kik > 32X R Rinv 4 pldiF s éilbb'f”’"’t”‘k\ ¥ i
FivesoHP 102eV e 11.7eV il Bl %’*mw‘ M) S en
T B ERE M5 o AREA AT 511102V E
B o FlR 117 eV kiRat* o @ R 9.5eV RRT R
Sen i a3 cPH R R g b R KAs T R (T
o), PR RIRERE

2. M ¥adES R E(FID)

VS R B AR & VAU W A o dEd A A
Ferg AT REF R)E RS D F R SRR S

veEAR SR T e v B R e VRS WURIEH S F Beng R F o
A PEGOE R DN RN D AAR G Y AR 0 Fl i
= %x( TR E 1t B RS B o L e
BpIE - BRI PR ERD -

4%# & ¥} : Thermo Electron Corporation - Photovac » Inc. #2 PID Analyzer » LLC -

(a) %33 ] B(PID)2 L Y54+ ¥ i8] B (FID)

4%-# & #} 1 Varian » Inc. » Electron Sensor Technology » Photovac » Inc. # Inficon °
(b) ¥ 3" 5 40K 7 &
B 4-16 BF LIRS ] ﬁ"”\ﬁ'i?&[ﬂ]
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BERBOER VAR RO AL EFA T HERARAR
Ky o B oL saE S ,Jﬁa’nhiﬁﬁﬁﬁ“*”ﬁ@Wa

r'g o

45 I 2B TLRFABARUNE

TS RRBIN P s L RS ARE A E T RE AR LR
N BEP 4T o
451 Pk BRR 6N Y
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AR ) R R SE ~ R p o XRF A FRF BRI
> B3R 176 B2 k&> T2 F8H# XRF P ES B 2 40 B
o ERHRFMNIRGPEEF2E AT RPIE ST 0 XRF &
FPEGE I RET  ERFEF 2 L EHDREET M EFREER
Bide > KA GRIUET § 22" M1 - BEE B HBFTREASI
BRFREAPME S RPEE R EAS U 5 09890974 2 0927 5 4
FEm- FM GG BAEREEHT o RBRIEFR S 60-70 42 1 plH& T
5 13mg/kg > WRIFEFR 5 110-130 #2 i B4&*T 5 10 mg/kg
g iR RE I EE ERF A F TR 0 T E Y XRF
BILFRIE-ZFERP AR E A REEBESTL FicE 330
BrIEESA YD XRF2F%3 ICP 3 224 v d Pl s
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ERFHR LD 90 F 11 % FNEFES

BoH AR p R4 3 AR JZ 2 = s 11 DMA-80 E
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TEI00m 5 % 3 M2 Blo T E > ST et o d BN E A
E Rt RIS R 7 2 AR &4 47 (Fe R > % NIEA M317.00C) » 1 Fa i
SR R B2 R A ke 4 AR {8 Y T35k B 1 DMA-80 ® & 4 47 R
WP % A2 0.15~8.42 mg/kg 2 B o W RIS HERRLE & 4 0.02~7.62
mgkg 2 BF o H¥ » 91 &SP TP HRERPES BELHELEEL 2K
Bl EcyR 5 441 mg/kg - DMA-80 5 4.18 mg/kg » @ B H =4 222 &R
P H2 Py 5 0.02 mg/kg o d % DMA-80 P4 % 2 Rl Hs 2 4p
Bt iE® o S H 30 92 & 1 2 15> sedkd DMA-80 2% 4 47 k2
Begp 0 o P IVRIE A pR 2 fE P iRy o
O F RIS GES E D A5 L % )P

90 & & > P FIRA S RS W R E R WAME S F ¥ LIRS
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BEFEREHN - ¥ I8 o A5 E 11 10p o

‘AI'T7J(

3. UK Environment Agency, Groundwater Protection : Policy and Practice Part 2 —

Technical Framework.

4. USACE Engineer Manual, Conceptual Site Models for Ordnance and Explosives
(OE) and Hazardous, Toxic, and Radioactive Waste (HTRW) Projects (EM
1110-1-1200), February 3, 2003.

5. kM T TRl B TR £ (NIEAWL03.53B) ) A ®95# 3% 15 o

6. Tt 3 HE S 2(NIEAS102.61B) > xR 94 & 11 % 30 p o

TR o Mo AR 2 A 0 S I B TR RERE G ¥ 15
B o AW94ES5T 4p o

8. USEPA RCRA, Superfund & EPCRA Call Center Training Module - Introduction
to : Groundwater Monitoring (40 CFR Parts 264/265, Subpart F) ,

EPA530-K-02-010I, October 2001.
9. 1> 2 EHKPI 2 BPI(NIEAS103.60C) > X ®O91 & 1% 17p -
10.3 4 #7 > "R B R R 2 LRI(NIEAWI102.51C) > A 94 # 6 % 15 F o
11.7 t& 7 % 2L (4= 2t http://www.niea.gov.tw) °

12.Federal Register Notice, Waste Management System; Testing and Monitoring
Activities; Final Rule : Methods Innovation Rule and SW-846 Final Update I11B,

June 14, 2005.

13.USEPA, Innovative Technology Verification Report — Field Measurement
Technology for Mercury in Soil and Sediment — NITON’s XLi/XLt 700 Series
X-Ray Fluorescence Analyzers (EPA/600/R-03/148) , May 2004.

14.USEPA, Innovative Technology Verification Report—Field Measurement
Technology for Mercury in Soil and Sediment—Metroex’s X - MET 2000 X-Ray
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15.USEPA, Innovative Technology Verification Report — Field Measurement
Technology for Mercury in Soil and Sediment — Milestone Inc.’s Direct Mercury
Analyzer (DMA)-80 (EPA/600/R-04/012), May 2004.

16.USEPA Superfund Innovative Technology Evaluation (SITE) website.
(http://www.epa.gov/ORD/SITE/)

17.USEPA, Field Portable X-ray Fluorescence Spectrometry for the Determination of
Elemental Concentrations in Soil and Sediment (Method 6200), January 1998.

18T I e ALY A F ERPEEGFE D 2 —47F 58 X-sRE L LFRA
17:2 (NIEA S322.60C) » W95 & 1 * 18 p -
19.NJDEP, Field Sampling Procedures Manual, October 2005.

20.USEPA Environmental Repose Team, Phtoionization Detector (PID) HNU
(SOP#2114), October 6, 1994.
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MR GHFRIE A G2 BTS2 R EEILG AP RRERAER T A
¥ A & 73 FR(source) B ip Hoitt ~ 5 4 B ¢ T (core zone of the plume) B i Hopi
1% 5 4 B 4% % (distal zone of the plume) ;s e % 12 o

BB A VEHRIRSAFERERR Y RS LB 2
NEArE 51 2P 5 5L RERET #EBEN w g (LNAPL recovery) ~ RoGE |
X 7% A+ $ (surfactant and cosolvent flushing) & 4~ 72 it ? SN BF - IR i
E T (1n situ chemical oxidation » ISCO)£7 #4 & d2 o jiv» § »eB3R BT ' f25 4 4 5
ESABY RS E S P et LG R “T ,é (soil vapor extraction >
SVE) ~ 3 # i1 » (air sparging > AS) ~ 34 B~ &2 /% (pump and treatment > P&T) 2 &_
et %K F R # (permeable reactive barrier » PRB) P (5 321 424 4 g 2 « 1t
FF22 8RR 3P 54 MEG % D 2 REMRET FR5 R
;% B #R % 7% (monitored natural attenuation » MNA) ¢ & w0 it 2_ KM F BRI E -
AERERFTLRF - FSAE? CHFNEFLBFEGRZAEINAEHFEIEE
PR I F TR e % L a2 NANE - R AL LU O IR 2 WS LU O
o R EROAEL L P B R

bo
+

251 @§r0ARFLFRA2 K

(source zone) (core zone of the plume)  (distal zone of the plume)
/g—/é"?‘ﬂ/{ 3‘;%,1)»17%4};?%’@@5;}@7“/%,} -P—/FJ E;J"f_/}é‘/z‘
Y B e NN b PE A B 1A de ek 1 AR gLk
AL Ey - WLFe:
e R $KHE Rt

5.1 4 32 (L B B H T
5.1.1 i s Hpr R IL
BRI F RIS 2 RS PRI B ¥ L
WHrRo s R EP s FREFFE R F P ERRE - 2N
RAAECE BT ELAG  MESLERTE LG %1, L
AR 0 FIE A IR et 5N s 4 kA IR R Rk 4§ P
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EHE TS WHE

miﬂm’#i1§w1é’%ﬁ%ﬁm 4?&»\i%$%ﬁ%~@

A/ B o 75 AL ~ 2 (solvent/surfactant injection) & 35 3t L FEA] o gt ¢b

FAEEBWA ALY §EF pH B8 F P RRiF R gn e RAB IR

ﬁ%é&%%ﬁipHﬁﬁ§ﬂﬁ@@P’%ﬁ4#%ﬁ§%@%$ﬁ

Fodr o X BN R fEEE o B AR E A 5L LR

&%M’%ﬁﬁ%ifl u@%’%ﬁiﬁiﬂﬁﬁﬁ*iﬁ@@éﬁ

AP2FRY 0 ABFEREDE LS AR fh) 0 ¢ kT

BEBRAEE -

5.1.2 § ¥ v fis2 7S

SRR PHTTEE TS R AL F A TR E ke L

AT - A o B TORB R R ROk ) B3 L BB R

o A G F RS ARE R T AR TR SRS R P 4
CAEEY A R I ln\)‘{qmﬁr* CE S T AR o

,‘ggﬂ%

\\\

BAgyigd "fiﬁ% BEZE FFReEFn2 5REEF
M~ ia%fr t ~ 3 % (soil organic matter » SOM)£ [5 3+ < 3 7% £ (cation
exchange capacity > CEC)% S o 3¥rht2 -k 228 5 B3 8w T ki
BAREF WML 2 S ERE SRS LW K SR
FFMH32gn v MEFREE CMEERZ GLPL TS VR
FRAPI MY o PRI R o 23R ZoRE 2B BREE R
PEBTRSNIEFUBEFZERTFZ BT EZERE > TR
HEE MBS o ki fins 2 R E A3 LR
F oo Apgta 5 o BFHERLIZRE > AMBEREEE2ZF4S 0 W E R
%x’@%¢m%& v LA R S F%’mﬁﬁﬂﬁﬁwﬁ+k
R RAFECG D WE R 0 B F LSRR T B AR R o
FokE MY 2 %?*%%4 ¥ ’ﬁﬁ%@4%ﬁ4#1,;
%7‘“1»‘1{“‘1» IT’ ‘F!TF]JE/QK 5%7 SN ARFTLPHE2BF
(retardation)Ih % > ™M 2 K e BRI € K> Tt 2 N F R M
(aquifer materials)® 5 #FEHBRF L HFEFF 0 Fics 875 o

ﬁ?]- :-\\ ({f‘q) =
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AR % =L e
AR e RIS HZ Y o bldeis B2 kB R
T~ F P RRFEE - KBREES BRI F AR 3 AR
GRS SRS A LR LR U §=A RS T IR
FHRE > L R BN S TR P AR AR T
BINE R P F A AF BRI  RIT R R
MaBEFHaAERSI R T RHAY o
5.1.3 % % iR
- g v g )
d ¥ 355 de W 2ok dp iR M(LNAPL) » B 18 @ * LNAPL w
ﬁﬁé@%oLMWL?kﬁmEﬁE—ﬁﬁ?ﬁ‘%ﬁﬁ?ﬁﬂa&ﬂ
% 3 B 7 4c5s 48 B~ j# (vacuum enhanced recovery) # o 12T A B34 E o
(—) Rif 4 Pei2
JI* R RPw A E T ASIES N TEH - R CERGE
2o R H- RIFE R ER KRS o R w2k
BBELZE T RES D DFAB RPN G BFRFFIEY - RF
BONRUR A WPl TR MR BT d P d ¥ - R
Bog oo Tt gy b e A6 ROFRIAR - BHREDH
K T s B TR A TR R e RFR D
PSRRI RTELE 2 AR B

(Z) B Z4ciafppe 20

A\'—ﬂ

By Aea b B gk (R AR )RR F A By F R
Boo AU B #hdh DB G - BT d 3 B2 N, ok
G B GRTIFRS RIS FRF R RE T R R
Toeb o & @ 422 $ 30§ (bioventing) 2 2 3 F R4 52 A s &
Roo B RGP W AR R KR P NS R R s 2
BPTOREL RS I FH AP LSRR FRTTIEF o P F T T
&MﬁWﬁ@wxﬁﬁ,m&a@iﬁwwy@@aﬁggﬁgwo
A A AR TR 093 602 % 2 Hu o LNAPL 5 & 0.03 3
AN AR AR LR A E Y AR

X

- o~ I f"?iﬂié

Ry i § 5 i % (in-situ chemical oxidation » 12 & i £ ISCO)& 5 %
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1980 & B AL * o GiTHCED S LT QARG R E R o
pEI }%'I"'a—jﬂ #eg 14 FEE O~ T T R 27 5 4 F (contaminants of
concern > COC) » i % i< H ?i‘ﬁ%ﬁiﬁﬁw&m1émoz1%?
WHBpRR X P TUEH U AT (et P AIEE)EEH B > H
wgw%%,9¢w11%%m:

§ {* DNAPL s 4 o
o FUHRIZFER -
o WAL E AR A i BRI R
o LEMFAHEIE g &%ﬁ#ﬁﬁ*o
o FURIZYRJILIE SN
()R 3 (v 22 3% EP"@

ISCO i# B i * ** B kA T k54 B (>10 mg/L) » & * *+ 73

B(<I mg/L)seR+¥ {7 > T ¥ H X AR AL 33 A F492 NAPL & #

12 NAPL % RIBe$ <748 ¢ » & Zdrgfrag g o

o

4,
#

AHECEY Vi RF R4 BiEE S 44§ (thermodynamics) - it &
2+ £ (stoichiometry) ~ 5 &% 4 (kinetics)%* #:f§ (contact)? 11, H ¢ #4
FRFrRRT G M 2B FF B Fhg 2 £ 52TL 4 4
oy vz HpTA 2 pd feng PR oA LAy PTG 18
R R BT LR L 1T RELF o LT L 2] R G
Fhd A T 28 RECEAMEANT LT 5 2.0 RE @A
el p d AAeng VT 25 2.6 REF IR 4 A xbﬁxﬂj 2H A2 pd A
2 F I q AR o REF MR AP TEood AT
g b A REMYESAP AR PHERAFRCEF L
PIEE A ptr o o4 55 VA7 5 P E >~ LI U2 ERERRE 3
AoV A dpd Ao Fpt g itz gidpd A2 EEK
*i;oﬁﬁ&ﬁﬂﬁiﬂﬁJ&ﬂ’ﬂ“%”“‘m%ﬂﬁ¢ﬁ4#
i“"‘i%”ﬁm’ﬁ“?“’)‘?ﬂﬂl Pk A AR o P BEGERBREZ A
e FFARE 2§ oesl

\ls
o

/&ﬁ\félbﬁlj\ﬁjé#"étgfjxﬁﬁ?i”ﬁ#&?ﬁ 04%@_"? i VR ¥
P RFFREFIRAZE S B ARG g2 Tﬁ%ﬁ:w
(inhibitor) » & B & J&-iE o
ﬁ ’ 3 it 1&* ﬁ'{ i ' it ﬁ']/]‘ﬁi%ﬁ:i,&[m’“]o
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£52 RPILEFLEFLICHIE L pd A2 §F 0 BRT 2
5l § R (k) TEa RN
i5pd A 2.8 2.1
Pt p 4 A 2.5 1.8
53 2.1 1.5
s 2.0 1.5
WHE LA 1.8 1.3
AR 1Y 1.7 1.2
% 1.4 1.0
3 1.2 0.9
i aE 24 1.8
(superoxide ion > O’e)

ERE L AR RLER - ERNIY EN SR L AR
21 RRPPFIE2H W %ﬁobii?ij_#zzl“* EH I E 0 %N
AREELEFET e oy w4gﬁﬁhﬁmﬁ’ b Heeng i |
SERIE A £ e P wmw»%T% BB A
AT RRBATF L hp A F 0 F R R BB
o &R gy AR E o FH p’iwﬂ- %é%iﬁ
§ - &% & £ (soil oxidant demand > ™ f§ £ SOD) ~ ¥ it &| 4 2 & (4rif
i

Ti\4

G BRER)EF B AF L ERE SR é“zw
SOD [l /i %020 1 g § i Al/kg 2 ] 20-30 g § 1 #l/kg 2 120150
PEEFRESF AR TR AR 0 BN KB
fa@or: 2 SOD 5 445% LAY BB e F)L R % R F] R
4;@[12]0 SOD kikhe 352 HE 3 ﬁﬁ?‘r;{ Hi BRES T 4ok B2 g
oo WBARFA B 20 42 8T >k p 3t X 2R 5 18 4~ (natural organic matter >
NOM)& 2 3¢ BR BRI 2 F B BmpERRIns k3o f3r R iE
PR RRLRHSFF o 2 NOM P73 2428 'Y 7 - mugn
LT K//f NOM Z B R {24 & ¢ > @ﬁ%ﬁf’i’?ﬁﬁﬁi%?# ' ERE TS
SOD e;j 421131 o

(=) ISCO =z it gk
478 F 1A 2 iRak Bhod 5-3 A1oF o
(Z)ISCO #4475 A4 23 * &

P AEAEE CAASE R P AT A 2 Aok 54
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%53 By FF R LF R G 0

§ i o v
% "4 | kW5W£"?ﬁ4#%@% C FREAZESY > A1 XRE
o Bt M} e XRIE FOUERE
o FNUBLE L@ . %ﬁ$¢*ﬁ%%é
. E d E—Eﬁi&k’&g 3913*;;12
o X EHB N
5 o« L %’1?ﬁ$#%@% s ¥ IR LRI E
©OFMBES S RRWE R | Gk g orLmag )
s LfRAYERIF G HNAE A | XRIKEY BT TR Ex
% o R B AR
o A &R
BEEMER |0 KP AfARS 0 F BN EHOTEE | o § T RS T E A AT
e 3 A
c EFMWEBAL > 1 X P APHERE [ o SOD KB
> c A& 6T EBseY
. v pH EFFR « A g EE > $AEE
s TRFFIEH2Z K0 c @I ERBY
EREE | FRER R EAFERR | FHEBRS
e SOD o %,tgééi—k1§}g7}'}$ﬁgi’af—?ié{ﬂ
© FEAPHAET © X

(z)1fefs* T £

P B K g ﬁf%ﬁx
s _?_‘ffri o l!"l's"ﬁu d’&' lmm#ﬁrﬁg
$%¢§%2~3~m~17o

ISCO i * %‘Q?"l’# - f@"ﬁ ELivena N B fra ﬂigzﬁ‘h_k%i‘
e G w FERRGCEHE X AT BAULE R
S R EPTL HAE ToRE R okt e kP A L pRpa
FAEF CHER > BEIRY SN OER - BB LMRG 2 BHRK
3L L E - R RRAL 0 LRAET S G S AENF AR v o
NeEE o wmV A BT o REBRAAAL AT R FTEFT > I PR TE
B NehT A Bois o AR R EFESEE% 0 BB IAAR R 5-1 47
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254 LFF CRAREG FAESLF2 g

g [ wre | e
e RegenOxTM (Fenton r%ﬁ ﬁ?ﬁ i " L: i3
. fis 49 fic B WEAL T
-like)
TR Lt A A B B B A
ES A A D B B A
MTBE A B B C B B
KNS A A B C B A
z7%¢ ’1% #(PCE »
A A A B A A
TCE > DCE » VC)
FTE L= BE
A B C D C B
(TCA > DCA)
SREA L L
A A A
% (PAHs)
% % 7% ¥ 5§ (PCBs) B C D D
2% # (RDX >
A A A A A A
HMX)

R S S A N AR A I A R
F VR o2 BIE
= L RPEs P A (RTAEE) F R R >
Bzzﬁgpai‘ﬁgdnb FosARR R &
pc‘;f;\t‘ipdxb F AR M
HE-FAd RGP AER)F BAERZET X

ol @!
([
e e
N\:L w\a»

ISCO = i@ 2 #H| > 3 RIGE 26 3205 A0 ¢ 23 655 e
%ﬁmmmg%*’Juaﬁéu\L%mWMMM“*’?“%é%@”—iﬁﬁ
KT H 2 r2 % > RfRA Y - B s i CREE L A
9 3 B Fés%}xigﬁ e e g;% Plfe & 73~ 35 45 - BL A 2 (fracturing) & 4
MR & (soil mixing) ¥ % ¢ L r 2 57 L4 0> FEd i R S AR
R ER > R F CREE A A e 18,

it F M F ARSI 0 ¢ B F L § - B « BEMRAD
?&gi Hop g (W8 RO pzby v oiFE (V3 F3 géi%iﬂ,"lﬁ

PRt BLLEA VARG BT o e ARG LR L
&’ﬁﬁm@%&p D B AT o L F O APF g H A B e
Welk o U E LF ARSI BRERFITHEALGTE
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~

?;L ] /",5‘]?_’:’? * /% 2 47}7}:/7512‘

Fom B A 4 8 7 R K BS54k ¥ i# (surfactant-enhanced aquifer
remediation > SEAR) 41 * J & & &2 {7 4 i,%’ b TR R e A2 R

oo B A 1970 £ AT BARDEAR HA R R LA 85
%%ﬁ%%’@”ﬁ%%?%£$$@ﬁ@ﬁ4#mME) w\ﬁi
BEFHZ-F TRE S I RAHH AT H DTN KE o4 2

B i 7 B g S ] %k 2 (surfactant washing) 71 & —i 2 P
BRI 2 ROR P OEEA 13 81 & 7 (poorly-soluble organic compounds)

thp re k2 - Pl

W2 F B T ORR B AIE AT AT g & NAPL 5 4 4 chig
HE M B RPN IL S A d oo oad N ip e POl F A A & R T
?ﬁi#%*ﬁ%%&p%’ﬂaﬁﬂﬁﬁﬁﬁﬁﬁﬁk¥“%¢ﬁ%
fei B L A Bl ToRY SRR S PETY R Bﬁﬁ?&;}gﬁﬁﬂi o %
ﬁ%ﬁ%#mﬁﬂﬁﬂﬁﬁjﬂﬁﬂﬁa%{Wﬁ%ﬁ%ﬁw”%ﬁ
@wmma*%ﬁﬁﬁﬁﬁwgwﬁﬁ%ﬁﬁﬁﬁﬁﬁ’ﬁﬁﬁm%
o 82— 3 F & eha fegpdlo

Bom B - 3k p 3t & g F & (surface active agent)snie & 5 H
ARl ARFEL G Rz amkﬂmsné’ﬁ?W%
- RARbAL T ’*“ﬁkmmﬂ&ﬁ”’ R F GRS
ok A g Feilfold o R R g FBEA Ak Y 2 L - fadp g HIRD
o mRAMRAGF AL 3 FINHT L F o FEEARIFHES 4
R A ENEE SR e AN § SuN e SR A R e i Y e U
4$+H*’quﬂ%Ké%%ﬁ@iﬁﬁiwﬂS@)’ﬁ%fiﬁ
FRARAR AL T LB (e T RINTC) - 2 b - Ak A
R 3o

3

ﬂag@@wﬁﬁﬂﬁgﬁ“’éaﬁkﬁﬁﬂﬁ%ﬁwuﬁﬁﬁ
f(monomen)shA; N F o A F HERKRER - ERF > h o HAE
32 F B & e (micelle) @ 3% 4k & A 5 TR0 e Ok & (critical
micelle concentration > ™4 T @ £ CMC) o ik & B * CMC ¥ > & siv@ F_
i oo S 20 HH ¢ A fp ¥ CMC hik R > A 520
CMC 3/ » I 5] 5 ok 4 T 4pon ﬂQH%*Qé*”?Vﬁf?%*ﬁ’
o G AOKIE A IR G ERR P et B o ot il A1 A B
B 5-2 #7780 d AR P S BRI AT - BT LR 4
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KT HAFZE ALWFEIEE » TRFLAEP LS L P

fRR KM Wz B iRy *}&4’7’ MR P I 5
"% ? g o MR ehEi ok Pree Ap g T Bk fu" 7? * — i B4R (pseudo
phase) » 8¢ gr-kK G 4 7R fERY R ET TR R e
Em R 3 B4 ok Y PR3 i3 R (apparent solubility) o B 6 i 2R 0
AN BAE ARB IR R o e gk 5 R
B AR AR o

ok E @
Frok A Bk P
(B 3%) Pews

o's
o &

)\
Mok &
(57 %) ¥ 1

W52 R ik & gippp

@%@%ﬁ%a%ﬁw’ﬁkﬂﬁﬁﬁéﬁw*%ﬁ’éﬁi%%
PTRBE -G HR AV ARG BERE R GER o 2 PR
ZEERE LR N N - el *ﬂﬁz&%ﬁh”%ﬁ" o Mt P AR £ 4
PRIV NRFEDERFEE oA PN S E R T R DF T 5
Tﬁ%'14‘éﬁwamﬁ£%?;2%4%ﬁ%#4moéﬁﬁé
Rz Ro A A RS RE e R g g, 2 R K4
P pRAPERE S JHRRE 2EE BRI B RS R R - LY A
sfa s 3 Triton X ~ Tween ~ Brij ~ Dowfax % Tergitol 4 71| o H e dZ #8]
Bt E e e Btk B T 28

(= ) /¥ (mobilization)

o T A = 8 $e(displacement)fr 4 £z (dispersion) 2 1 R A
Bk o m A ded R G R B R e R A
SECRE AL B B R T RF LA AR o A deD
AREE R e EERERF Mo TR e fos S 3 B AT
BHECIR GRS FRM o PG e i o
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(=) % f#(solubilization)
BOAGOEIERER B IR M E R oo B A € d Sk
B Bk 84 4 e Tk #i(partition coefficient) i % > B & iE
WA e € R kG i ¢ BN e Y &V RSk 48
PARR(BS-2)od aa a4 ok 23R kIR -
B EORY A BRI LS FRAS G RR
B < g A PG 1 E e oo
FIMASF LG A ER G BB AR R FER G E
BB EMA AL ATT2ZRRER R P D oL R e SR o
? 12 Pseudomonas % % » & 3% Pseudomonas
C12B~Pseudomonas sp.DES1 % Pseudomonas sp.DES2~Pseudomonas
A% o - B3 Hv afaz o FRae ED 2 PR T ag
TIIERY SR
L3R A RT3 ER > 2P L5 5 I

2. i mfeihd g R G EpUR M aEE s REURIEDRT L F b B e
= e
AFeT R G AT A A TR e R
%?@ﬁﬁ%v%%?{%ﬁ%ﬂ;F*%#*%ﬁ“’Wiéﬁ
Bt P b BEAZBR TR G F R TS AR AT A NP R
;wb#mh»mvuqﬂ4# APER G EEREHR A RE L
SR R S I IR R - G B P T S
P& BATG PE S T - T A AR For ] s T daip)
oo BRIk R B CMC (6 » B-hd brEfama 57
W2 AR 2ARE kI D (DR A AT ARAp Y 2 Bk S (2)82
RELE L L ere ¥ N RAR AP T B A E D AJRAR Y pld 1L
E kR A truly soluble § B+ & 2 % » Flm " iKd v ]+ |2

[28] .

’f']q*?l“i S AT S u)a F ik P E/w“l*}i/p HATE TS
FE o Bdet ARAE SRR BEAR R SpH B BT
B~ 2HFEZC(ARY) A BEAERE LA TR PP
HE R RET G EA A LT e BB S Bk ARk
A3 B g
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R P
BN RCY =t R SR e UL BCRRE IS X (W LT R L
MSR(molar solubility ratio) & £ £ # % & #2H & £ & chfp ik > 7]
AP Gt Y i T R G A AR R E R o
Pl o d > MSR @A G B4 Ao h 6 B LA ST A G R
SR PRI F e FR o A FEREd Ak
Bt BT SR BN L ERNER R EER R N
oo blde o F Mﬁlm EA o L gk
LG gk kA e i Koy B~ o il 9 318 e/
kA fe ta e Kn(F 3 8 & MSR) o

Co—Co,sol Ko = 55.5x MSR

MSR = =
Csurf - Csurf, cme (Sdnapl, cmc)(l + MSR)

’ﬁ#&ﬁ A nfry A ;}é&:
Co, 5ol * F WALy oRiBiEY
Cous * B o BIER 205 [ 35 —;}a)ii
Couf.eme - B+ @ 72 E&2. CMC % B kR
Sdanpleme - F 173 AP e Rh o FEHE CMC X 2 ERPFZ 3
fRE R ER
2. MoK Ak AAS SR

B A A 2l BRI o 3N S Rk
AL g B A M3 g 0 RIER A S R B FIRAK
FPd A3tod o k20 0 AL IR 258 B RIS B 0 Pl A
FRBB M TR A Rk e HLB(hydrophilic—lipophilic
balance) & & % ® 2 /i & F 2B F - AtlasPower 2 & 2 1 42
E% W. C. Griffin » f{e5v L 322 pF > 5 7 & i’r;}b - ES 1§a+ ea
A Mo HLB B4 7 o B EHMKEALSF EEm kAL F £
gt B o AtlasPower = 7 ik L AR G H R HE FLi 4 2 L B e
R A “err HEpE RS M oHLB 8 @24
M HEaLES 00 @ AR ,:% 20 H T @gFig 4. 0 T 20 2

R - 2 HLB TE k& B oo A A 2 %‘L‘}é A ek %ii’
fir» HLB @A%< » & 75 F o 5 (28] & kiA%s ; HLB &

T P AR o
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HLB =201 -——
(1--2)

N Y 21 .
LA a \,

R ¥oAchy ARt
S:Rpendk Y A Ry iApk ek
© iy ALt 2 RF ¢ % E(polyoxy ethylene ether)H # it 1 &
EEP P REcERE > NE R A K E 2 E 2 o

HLB = 20( ——)

—

E: § it 2 i (oxyethylene) &k e7E £ 4 5
PR pEnE & A K

 ® 37 RF ¢ Y (polyoxy ethylene) 7 2 3 ¥ *= fit il (alcohol
ether) & o VAL P PF2_ 22 8 & % o

E
HLB =———
5

Et g itef (oxyethylene)# e & & F
Bl EN 2§ F S Atlas P E N o Aok R pE
240 R od AR B HLB &4 %R & F 6 5 & R
@j},\ 5 er—‘J-EI 1:1’1_,9_1,,{']'&.1 f"!]gv T\/ Z_ oHLB ]g*fr’ﬂ' gAF’E’7 Fﬁg@r}b
?ﬁtﬁé‘uﬁf’z\' 5-5 #1591 o

=F

b
<

%55 HLBEfr* pF2 Mg

HLB & * ik
1.5-3 e e
3.5-6 FLiL 1 (W/0F)])
7-9 VBT
10-18 FLiv e (O/WA])
13-15 kT (T
15-18 AL IE
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. ¥4cig s THREP 3 44';”“/”%“,% ’ 1,;] B B-F S H AR o

2.F LA p;,f@&\ S Y e I '/pr‘jjui B o ];;;117%\3:;—
HAAEFRZT R HUE I RS2 L2 fe > EE R F 2 Il

R & Radd BT AR S A B R G E 4 b
FTORSCEERT N 2R R THRERE S X3

4. 3% (% g * 22 DNAPL 2 £ 0 @ £ §2 1t 8 4158 % i v feo

EBRD s ToRY 2SS o R IV G RS
BN EA R e

30 o BAEAT R Pl A Lo R ToRR R Pl e B

FHRE FE MR 2 MR B AR Y P R 2 Rk
1 ¢

fetiiEom E A ERTA oid N EARIER 2 B o
4. FAPp EEApeniEs  BF v REESEEXA I AT RPE R o
IV REY = R ’éﬁﬁﬁ%uéfykﬁﬁ%%%ﬁwﬁﬁﬁié’éwﬁﬁ—
BLg T R KB A bAoA R 0 B AL T RIF AP R
Pmg s F R TF AR AR AEOTRY o @R R R R e 2
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(phytovolatlhzatlon) ’ (3) 1 4= & f# (phytodegradation) > (4) 12 & i In
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LA R ik RIS 0 R P R B A K R HT R R
LRSI LI SEEE RN A 4 R R LR B (R S
B I G A DR PR R hT & I R bR 0 o
PlAey 5T it B R F BT B g L Jﬁi_ 23 u//TT o (2) it

SiEd DAt TR S omF Al - 0 B3 AR 75 Ty

ﬂvw

TL T—'—‘I' \:)g

e

bl

- 126 -



IR A TR BRI
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FIF OFHER B TRF ARG

53 ‘]l“/%il“@“’ﬁ: [60-61]
i ed 5 (solidification) ke B AR R 2 M > HH F A W
*%“ﬁgﬁﬁﬁﬂ’ﬁ%?u@ﬁ¢ﬁ*é$ﬂwam:%aﬂa¢

(stabilization) & 4p f1* * F A #it RKE PR3 T FL B & o
] it /48 T_i* (solidification/stabilization » S/S)# s H i5d > 5 L &
*?#&ﬁ%az\mafg ARG TSR FRARDFFELE R N
JeFL 3 N gt AR LT TEF R RN B L2 B
Mo VRIEZ G R oA D £ & S FRORE RN s B RFE
PR —ia 3 o Fi /AR ??\3,9]‘4\1?]'“35”15"’%327}@ A5 o
M P TEE PG RP
- SR APHENAEEANEI IR T RLELGE R
CRCU R 2 B MGEF KT 100 cm/sec) s RN T L d B TR 2 8
g -
S e PUR B R
HFim* F T IR RS FF 0 -k F (Portland
cement) ~ £ % % (quicklime)# % % % (limestone) ~ # # (fly ash) ~ 7 #4k4%H
(organic binders)(#]4r : F- it pid B F E) - P HEPFZRESFESFF o5 F
AAPFEE AR ER R ET R T BN T g R
23 R IR BN A R AT e F 530
%;Eﬂk‘iﬁ?ﬁri%%?ﬁ4%’§?d@ﬁé I A N A
(micro-encapsulation) ; % F T 5 4 $Est @ S LRI 2 S T d R o
Fle R4tz > 3SR EF L4 RfEL ¢h ™ L& E @ *Y(macro-encapsulation) -

%

531 HiC/BEit 22 AARE
- ~ kAP A& T4 /¥ 1 (aqueous stabilization/solidification)

SRR IR Ay kg Y R 2 R F L F R
BE & J\}Hga;?ﬂl ’ ;km,gﬁ, QﬁLa rfﬁ—'ﬁ]"f F_{L & Tl oo pLIE HogiE
gl g S AN I oF £ L% LA 9’” FAET/F I & B JZ (cementitious
S/IS)ye AR P FAr P FERRFA AL Rt F K
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PRETF 3RS S L SUES ) RUE S
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*ii%ﬁ‘;;ﬁﬁ‘i%gﬁ%‘fLﬁp}sxiﬁ‘TL‘gé}HiL"%ﬁii*&‘gag
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(1) ProFix ™ (EnvironGuard, Inc., Houston, Texas, USA)

Wi sz (rice hull ash) 3 2 & Rfdz B HE 2 5 H L4
& 24 $7 142 22 5% #7 (amorphous » biogenetic silica) © f&3x %t £ 3

¥ F 7 T RERE R ERRTIAE T cls £ gg SR E X e 2 ,fr;;

ﬁ’ﬂk'i’".%7 $ﬁ§1;§;¢+lrw f A5 MAfER 2. ERw it T
LTI IR TR Y R
Q) ¥ B E T

PERAI e AR B EA R RS A g 2 F
ER %\$%W£b#ﬂ ML & B & ¥ Y- X pH R B
PR AﬁH’f LA RE £ BRI KA HELE T
L,%% E(H4rdf)PZ B pH 22 IREB » M PFRsg™ —H 40 »
R e pH d OB RAE S £ BT A - A A 5B
FpAe o FIP BERL B 2 @ F T R P e~ BT R e R (8 2 F

EECE PPN
2. MG WA R HEE

AN FREY MERZF WA E B ER
fel % /AR > " MEBEM > 11T TCLP 3 MRz 2
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KR Se b (Aol ) T 7 i § o MF A 2 BBt e Bt 1k
HF PMATHL G WA RS 2 FABPEE L o A

g /g\ :
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il # A 5 KAX-50™ 2 KAX-100™ 1 & o @@ﬁnﬁﬂﬁ
AR A o ot T AT L g fo2 g g 84 2
F oo blhe D RAR R A S F W 0 ko TR gl
FEFIHFPIBFZ P LB L5 o 5d TCA #,ip|> i

£
RIS I T KAX-100™ #ogap 7 § »e i *05 60 87 2 4
I i ML

(2) 7 ¥4k 2 (organo-clays)

AR £d 4 BRI BRA HE P DA CTA %4
BaF o bl TR L B RE LR & B L B e 5 4
PP RBEZEFRSE BRI Bt o g
wehd Bod AT RE L2 BT L A BE B 3 5 R
K 2@ 2 @ (5] 4 ¢ Silicate Technology Corporation(STC) ~
International Waste Technologies(IWT) ~ Hazcon % Soliditech % =
P)E T R ER OIS E G AR RIT T

(5)  BRETA AR

¥ 242 T /FH it (cementitious S/S) /et ;ﬁ R L e p = e
BRI F R A - f i R E I T B 47 (pseudo-mineral) F
Mt RHAMP 2 a2 BT

LA R R AR A AT 1T A kR
(Portland cement)= 12 F {2 3 340 A EREE LR A R ok 2 &
HiEp @R s>t g B yEa; s 5 Kk 34 (cement clinker) » @
RSPy S o R N BN S }'@(pozzolanic reaction) & 7
A2 R i/,’]‘ Svde 8 A (fly ash) -k R 2 A (kiln dusts) & 4=
FoBY 23 RI-_F iR E VRS lfL'ﬁi’"ﬁg"'4&l#’WJ\/ﬁ-r‘]

fLeom i PR Y > Ra 2 v mid > BV kit Fr
P k& F BATE2 kBT AR A B G+ F LOTE I fE
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KT HAFZE ALWFEIEE » TRFLAEP LS L P

Lot g fgekin o A3 & e kit
2. “FEROREIT A
3. " FROKR /AR
4. ° PRI IR A
5. " FwoRE/F AP BRBE
6. F A /FAK
T.oRE& T~ RREE A
8. g A
MTHEIBHYLEEICEEZ CER RE R L
1. ProFix™ : # F g am®e 531 &¢ 2 — ¢ Hif o
LERTHALT DRRR I IEALS

(D) F&FAT 2 FF P 7 & PR 505 KA £
B PV G AR A o

Q) A ¢ Mg Bt £ 47 i & EREE A e R
¥ ProFix ™M z_ % BEFFALAVRABPER T F 2B
ggg}v’»ﬂggﬂgfﬁ,ﬂwfg };)f%/ﬂt,;\,g yﬁg‘ﬁfﬁ)fpﬁ,», 1A AL TR o
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W

@‘7—

ProFix™ FIE G RSHE  FIVEEHEE E A G o T
FRFELG P o R WK N R ES %I RE T
P OB R R e v R o
2. Chemfix
2K Chemfix © 72 32 A RABMPHRAHFEPRAMA
| (silicate setting agent) » 4"k ik ~ 2% ~ 2 F & > Adrd R T &
BRAPAELF fon 2 S FRTUEE Sk A2 B
3. -k %Y /& (cement-slag)

WAEAFEER T N IRABTARR? o A el s EH PR
o FRBB Y TAE A 2 Pph 0 N F EPFE R4 fras s
RixgpiA BY 0 TR FRRIARFTS L KHB
R T BRI KGR TR L R S KRR AT ﬁ
REARIVISAA 2 3 F B ARSI 2253 BT
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W 5-15 Ry Ll 2 FUF T RILHHT

2R I R F I RIE S A T A R
*
L ek Jf e PREZ A 125 845 2 L F @i0hid 2350
2.8 A RRMERERAE T6 DR 2 FEIHE S R BAREBE
RGP o 2GRN PRgE B N HT E B ook T R i B A
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= ~ R & ¥ 48 /%) i (polymer stabilization/solidification)
FEFRYUAL N LR EREF AP HIR K2R R T Bk 4
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FIF R TR RN

AEFNFCEAE S R REF LR RITAREL /Y > DT IFH
SRR R P EUAT 7 B AgE SRL T -
A\p*"l;t{ l%q" 2 mﬂé\y 2%@

(=) % 4+ 7 it & (thermoplastic binder)

AL EF R E G Eééﬁ’”n\ BHo ki) aﬁn&;l*,ﬁg.v
I i AR I LA WIL/EE it o Reo \ﬁ(polyethylene) it B E 47
(sulfur polymer) ~ /& + (bltumen) Ry R e R U - 1 e
ﬁm?“&@m?’ﬁﬁJﬁ REAMERDFRE R R LR
PP ATRACT DG R B A ¢ 0 L A X B A o
WE @R *i“?—%ﬁ)«f’”“”" %‘#*”xﬁ‘*ﬁ“ £ ARG R
BEMHEIAE > > FRESF LI T A R ES HMS
SRV BA TR -

(=) # F 1 F 1+ #(thermosetting binder)

PRMFEMH L SRR EP TR AL blAc REF H M
(monomer) ~ it | (catalyst) ~ E_i&H#|(promoter) > 4oac TR E K
oo TH AN FRE c A FMEF R EZ LG TR A T HL
BLCSEAZY 04 TR Mg R e B AR A AT
g EEF I A § ¢ Y fia F ¢ % (vinyl ester-styrene) ~ F fin F ¢
(polyester-styrene) % T ¥ ff%z(epoxy) > # ¥ g * > jig®m AN B @
LY 4 A NI R/ H A A IR HBE R L AR
NHEL ST C AZE 20 E 1L > bt B AH Aol £ TUH
i %Eﬁn%fr;fﬁ Rt & e

1. & 2 % (polyethylene)

e A - e hERER G RERPHRLORT LS

Ford ey ess ’F’%ﬁé HEGHAL T R HAES o
bl4e® B & A e ' (high-density polyethylene © ™ £ HDPE) ¢
SR SRR LS R s et T R B LS L K2 F’”f‘ﬁ,n*b°

2 A)éh HDPE % & A3t 0.94~0.96 glem® 2. fF o @ M % & & ¢ Ki
(low-density polyethylene » = £ LDPE)R|d % A& » % eh& 4% & @
%5 1,000 BARFE P G 1020 B Lsao hopt VR LK L P
AT 0 Ay Ecehi R 2 4] LDPE % A& 4 %% 0.91~0.93 g/em’
2 ARt R R R Fo M ARR e FE G Rz 8 (LDPE
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KT HFE AT F LR B TORE LA B S

% Bk 0 120°C » HDPE % B 180°C) fed i s f 16 2 4% & » 7]

“ LDPE $2% % s SR 4 @ LW Il o B2 T IS4G

BICEF TR L RERR AR R

¢

2. F & _& 'Kk (sulfur polymer cement » SPC)

FRFCE KRR > x FEAVE S $7 (sulfur polymer) » & % B Bureau of
Mines = @ (USBM) i B2 % o 3 RiBA257 4 4 cFunit 2 3 - &
ER(SONE S F AT 52 A% » s 2 bR S AP E L
f » Cement 2000 > & & T % 5%(E £ )= kN Z
(dicyclopentadiene) £2r~ 2 % & ®igm = > - A= Ve
A EARREF 2 A FE N IR E KR 5 - BT oA 2k
AL KGR B AR 2 g 8k 0 12000 0 fri 2 g RARF R
25 7@ Jh(cp)r Tl A B At BMIRIIR & B Y B (T o Ap RO KA L 2
CEWORE o REE KRG BT IRE S B4 .ﬁfiﬁﬂﬁ" % 3E4 %
CHERORET 2 B PV A FEREIEANELNE S T
BiFehk R o I N Al R S T b IR
i e AT F T eonim e o - AATae § BUCRR BORR B ﬁémﬁ
E o HHRGRE KAy Ry A 183w
RIFEg B0 10° 2 i (rad) 2 y SEARLPE 515 SRR R S KR B

PO ) E PR

o 4w
q..
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3. # F MR & # (thermosetting polymers)

FEME L P A4 A tefonH #(5]4c © methacrylates) i —

e B LEF BAA D o BEF Rebdeds i PRl F 5d 1

Fi- Al d e kigdoF BT o @ik 2 By R 2Bl
5%-“%%’%§ﬁ4%y%¢%a+\smﬁmaéé’a

dAFTETH Y g A BB T PRFETLEMEY

b AGEE o ARG S LS AR L K T L -
BR - BCREREMNSEE: HER 2 H

19 9\
= [

J4c3{ﬂmx% B (5]
IR R ) E R R S o R PFT (gel tlme):aﬁ"f' Zbiw R e
1?&34\16131,2-,”%93‘“1‘@:7‘1@:]9& gq@i f‘;\ﬁ“ﬁ BN OTRLIN A~ TR
EHFEEE A A g AR o

BRMREM AT e HRr 2 R FET LT ES
I A P Firi(3~300 cp)c @B M R AL
e om g atafrER bR EE S REREIRE S BT AL R

- 136 -



FIF OFHER B TRF ARG

FUR R (F KE 483 MPa 2 b e 4 s (e JEALE 4 kR A i
fE) o By B Hrh SR RJD TR R R E KR A G oSl Bl
Bl F(bldrphf de) B R 2 RBRZ 81 ficd 35202 10° rad
2 g5t &2 B4 o] 2x10" cm/sec fk 4 @ Al MR )
Mo BRFMEEF2Z B ERAPPRESF T Fad o §EALR

FA - ERE O W mEA e

REFARET/FAARSF LB DRI — SRR LR NI F
BA BRI - ErFEUAC PR 2 EHLF Y

Pldo D BRI  BRASEA  RILE S R S A 2 2R
?%H?ﬁ§°¥%3&€#@“uﬁﬁ’ﬁtﬂiiﬂ%ﬁ%ﬁﬁag%
B2 EE G Gt AP ARFE) & T
gﬁ@%?ﬁ%@ﬂﬁf@ﬁ’mbﬁﬁk)wf (¢ s A
L2 fr it RS  A P 2 BB R~ R R AR 2
Tl BRAF PR T o T2 A~ R RR -~ 242
FB¥s B2+ 41

L3 Y % (vitrification) 5 #-7& 1 3 B B T I 2 HpF(F A
1,000C) & 3 873 A H fo® PP WG d #0028 Wiz B 1 E 34 2
JRIAI P e TG T g B R S N e 2 R B 2
L3N o A BB AP 4B S N T J(4\z7§f@(plasma
heating) ~ % #t 4c # (electric heating) ~ v 7 %% fL % & (fossil fuel

combustion) ~ & & 4r # (induction) =4 4¢ 4 (microwave heating) % = ;¢ -

b frdl (B AJL D B R B R R EAIE S )2 T Ay v AT
GEEFAARPAHIE G PR AL IR IRE G A
Bk R 4 F (silica-based) » @ (LB B F WA IS F F 2H4TFHE AT
WP 2 ISR o IRy IF 1 (in-situ vitrification) i * b0 g 2
Foe WM G E A Rk e Bm 0 0 BRI R I Y T 23 43{;"
A A F T ﬁé—%@ajﬁ »it{;ﬂ*g‘—i“‘ﬂ'amﬁ R i /%@
TR R B T ek FEREOTA o JHAEY > RRITET 2
@’@ﬁ$?*%ﬁﬁiwnﬂ£i$ﬁv—&i£?%ﬁ%ﬁ
1,600~1,800 C = @1k B 7 215 » X £ EEBL fra TG R E -
REARBFHT A4 £1F 1,400 2nfand FR B LM > A GJLFERT
F20E o pglmivigaed o BS AP ARRE B F AR
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KT HAE AW E I EE 2T RF RGP R P

RIES e f ROk i chfcfh - Brp o m g 3 f Mo RECFHE 6
PR -
WP B PIYARRZ T 0 R RIL S NG T A SR R
(C)REFFRFFTIRFERTEF AR - B Rk TER
1,100~1,400 C » 33 3 8 B ¥ £ 1,600~2,000 C ° >>%5 g 4e 8 42
Bt AWLSERE GG PR A b o ER L Akl

ﬁ%%»*%@#ﬂ’%“%ﬂmma%ﬁ°%“’*’ﬁﬁ B®
=R N I B J@éz{%’ U N AR TR PLIH I F] A G

mff‘)\'F\%m?i pLIE L] ﬁigc‘u[ﬁgllémxmwﬁﬂjrﬁ )
G S-EENE

() APFET R T > MR FIRFERTEFT FIPT AL 4R
TREPEORIFCAL > AR R TN KTy ok
i# e

(Z)MERT R R EEAS T RF PHBER S E AT & F

MREATE RO K| o
W)ﬁ“ﬁ%“ﬁPwﬁf&£$?&£<?%ﬁ%%?’#%ﬁﬁ

U G R RR W
G)ﬁ%ﬂ%'F%“*%%i’%i?@Ommul)
COELE S AR F AR (SN W - FANNTECE 30 -3 .5 2

J#pmdmw%mﬁ’ﬂw? ’&Lﬁ&ﬁwﬁ“?@mﬁo

P

COMBPRB TR 2L foRBEL T 2% FARELAFTFE
R b ""%"@fﬁff’mwf BT NHEIE S A SR E
Pt L iﬁfﬁ%#ﬁ%@g
m%ﬁ%“%wfﬂﬁﬁ4%‘§ﬁ Fofd o FPLH Y LG R

FRIp 77 Rgen® #f(alkah content)(1.4~ %)u AT R o iR

BRI ffre & 5 chm g lﬂ@gﬁﬁm%§%$ﬁ£%§4mmmﬁ
FEIN B R 0B w@/%@%%azi’v%ﬂ@%ﬁﬁﬁ&
SRS SESEE CERRE L LR S ALY e R
% agﬁ&%ﬁﬁi’?i%ﬁﬁﬁli’ - TR 15
Kigite o Rder BB HE LB L R BT 41 o
ﬁ@@gg-ﬁgaMJﬁﬁﬁ,ﬂﬂ EL Y - R R I
R b BTl A Y R E AR S A R R E Y 0 & 511
BT Aty L %éﬁ‘ﬁ%##?ﬂﬁﬁ%@ﬁ§°?$§ﬁ
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$IF AR TORE AP

Wy Ik m(mam.\ VIR N AR S BEEAL G A& ) BT B e B
PRI f R TF FP R EK A A o
- E o R AR AR AR IR b VR
PRI IR E A2 AP "’B’}a S8 SENPRCRCE ECREE: - %L A
FIE LG RMaEFRER *nﬁﬁﬁﬂ’%g DEREF O TFE
dOBF RILKE T ey A g BB A2 & B i RIET
LTy T BRI o

£511 ~%arpamy 2+ ganral

B4 ~§ ~AE -~ F -

3 0.1 %(E 2 ) f;ifgfk i’* zj\ moE
A 1~3 %2 B (£ 8 vY) I IR SR TINE AN A A
fi 3 3~5 %2 (& B ) TR - N I R
fi ¥ 5~15 %z B (£ £ 14) B BB

. , G S FE S AR AT S B S B 45 S 49 s 4D 4 -
A sasue ey | Rl
218 25 %(£ £ 1) IRy

5.3.2 4| 74
# 5-12 2 £ 5-13 mwl v BRI 2 FHiLiv § L2 F
%512 VBB v g O

XSt T it R

eI FRAZ 2 i3y s > g2
P X VOC 2. #1145 2 75 TEEEL5
ZEEE: S BRI kT RV
SRR = 120

RrEEBR AR AEEE [ REBSD BT LI EAMLE o

R R Yy

;gwgg.}iclx;fraﬁfnj@fgg”ﬁég ¥ A gﬁ*’.i% A2 gl

LR S R b (pyrophoric) 2 A § 4 -

@ gp”;ﬁs@( [4rd 2 (VR AL RRRLPRBAES T

BEAVRILZ & & P2 BRA P (fluorisilicate) -

&ﬁm&ﬂﬁpgéi?%ﬁ. BAS LR AR AR

A R EE AL R LR LR

Bk @ 4 efE 3RS x

Bit 42 % B BACKIR S B A B
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KT A2 AW EIRER BT RFAFR R L P

% 513 T BN T F)F O
PETE i e
JHBE T FBFT G R I AP A AT -
LRGP G WIS I RY | FRFTRETRERAINEEL -
B Epka &
W *g Wt g e AR MR P ok F AR
£ o
Ryl g 0w BACR(E B #200 &F e ? FARRR) € ¢
am«w%#ﬁﬁ”“%%@#%ﬂﬁr R [

o BT L o

a3

G E (0 5 b d KAE KR H
MR AR BT TG I

Ny Ny N
1B

Wi edpAaz vh HEimmIgitpifeat g
ﬁ’%ﬂ%ﬂﬁ%¢ﬁﬁaﬁgﬁ‘w@é#m
PREEAE KA E BB DR -

e

PR R

T BE AN S FRAL T S LRSS
WL s prit 4 2 BRI
&4

FE TN I pEAR 0 R3S
&o

B FH YA pochng

PR

REMH LR T ERRART/A T2 A
L A BRSO ezl R B¢ 5 F KR
£ -k it (rehydrate) » @ & B4 B A o

=

B E R ERRGS PRS-

F AR

FAoE g R LR BREZBEEFDRR -

@ﬁ@‘mﬁﬂ‘ﬁﬁ&
5 Bk B

PR fobER K & B 7% g e b B W KR
B

PAEPT (b 7~ % 4
HRLE S 5 E W)

BERR S N ERORE S BRE SR
EREN “fﬁﬁrﬂ{ﬁﬁ SECIEGEALE SR A A o
%‘r B R G P e

Bty B (e G B

&‘6:%)

BORR A §RH M ARR 0 E UK ABW
B R 2 LA e B AU R

Ht3)

EES R AR S RN X o)
S B2 H i o
FH ﬁﬁ%(ﬁjg%‘;@% ﬁf]‘% fEREY /‘:'\' I%Z F o B3Fe g%

—;E'T"E’ A'\r’;}’” y= ] 'L%E)iﬁ

§ AR b B | §
g~ R > B E A L4T)

HO BT Hﬂp%ﬁrﬂﬂﬁ
B A RS g

LT i g A
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LEE R SRR SRS il

% 513 Vi BEEHN £ hF & ()

P
BERE ¥ i e

EREEE P AR [k A RERER  BUEH VI ER

WEB ~F -4 Baf BT VPER > E MR S AH 2 ERVA
SR I =

ié\ﬁ;%’\%\ﬁ;}k\&"‘i? fﬁﬁ‘ﬁﬁﬁ?‘ﬁ,\&*@g#ﬁﬂﬂﬂi )ﬂ,lgz‘l-ﬂf#
el R] ,Egggg%i z\mﬁ j\a%‘z$}%%j?;bk}_
F LR pH B2 B éﬁ-iﬁﬁx"‘é’fﬁ#ﬂﬁ o
B PR
FSRI(D] 0 F 1 4) PR N PR B A

3P 425 0.01 % kY | BRI B AP
A28 150 mg/L 2. ¥ 73 &
Frfik B

2P A2 0.5%: k¢ FR-BE B EBCOKE FI AP
4738 2000 mg/L 2. ¥ i3 1+

R

Ekﬂ‘ﬁ%&fﬂ XA ERMG LA

5 % xd 1" £ KGR SR AT

ENE ok ERBE 0 ML KEM PR 0 5 St
SO o

—%%Lﬁi‘f}:?‘@# B ORR RS SRR CEER O T% Mt A
ll‘:}‘o

533 %

FEF RPN TSR T RS A
2. ¥ {7 138 5% (treatability test)™ ¥ (&gt FEin 3 SN2 FRHP T A vk s HF
VRIS X e PR R SR VA N T L =
BN A T od F /GRS  Bip 2 ¢ RS HE
FTE P (=2 5 &) FIS S sn i BRI B S iR AR T 0 F 0 HT
R EFEE BT RIS A TR AL
TR TETERERALATR T SRR .

\\

4+J¢ﬂﬁ‘lib/%§ifbii2,{—5—‘7‘ EF S EUT Az H AR BB A
PR EZIRZITF)FE ZEFLP 2 S RITARE TE 2K B
HAPLEE S IMERRT GAE S B AS RPN T RS
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R e C LA LR R SE SIA RS SIE T i

ERHHEE R FRR kY FTAE  BHT FRRER L FRFEZA
RIS 27 W/AEBF AT B IBER S FER - EPUR B R FE%K
B ASZFNRE S DR R S0 1 R % (freeze/thaw
and wet/dry weathering cycle tests) % o % 5-14 $£if B it /48 2 v Fjpejg * 3t
EREARY AR L IEE G JILT PALR © B 5-16 3 B 5-17 R4
B G AR 2 R AR L L N2 AR

£ 514 B R AR - BAENF RS TR IEE TR LG AR

G EE FoorARR ERER
(232 5F)

LR el
hd it 4 B T
d it L
ES IR A i Y
S EBmE

| =3

B3 ek
Ak I
SR AT
EiI0 A

E i JER R

y ]

LRy

S I

BB RAY T
N

R | B A

SR

- g R

E | B B m 4 A A A48 8 0O
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LES Y L RS ) I

5% 2

R

l

=T F
kg B

5
Hy
o
¢

R/ AT

P EITIS A

B 5-16 3t 48 2/ F 2 i Ao e 4w

e/ H T
fLEJR 18 A

(e

™

—

L 3
Wi
3 feJ2
SR —
&2/ A et =P
R

BF I ——p R et

W 5-17 mp /AT AZinsr L H
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AT HALE AR REE IR 2 T RF AR BRSSP

5.4 At i

FEITH - 3 BL AR NI AL 4 2 2 Py H AT
CER S EEIVE S IR R R P LRSS SRR & 2 1
(mass transfer) % #t & i# :% (heat transfer) Y] 5 B9 5B A2 ¢ o % ik 5 2 4]
Z# (rate-limiting step) & ) B ASLAR R+ § ¥ ST BJL 0 7R WS L gk
CTRENLRF R E S AR I FA RN E RS R R
#°*m’$ﬁ?ﬁ4w§ii%m FIESTR AR A LWHE YRR 2 P

F'“#”i%”f’xﬁ#?_ EIbSE oy I 4 I L S 1 U
242 ke B R PFACR & o T A

e
%%%ﬁ%?_%’ﬁ R s
T.‘il‘}%i’nbia@i”?;“l?f‘ﬂf’.”%@; A2 T IR PR - T A
e 3 e REPRF S e R OEER Y 0 G REAPRE RS G/ e

e

v
;Lﬁ%gﬁiﬁ,mﬁﬁaﬂﬁﬁéﬁﬁﬁﬁii"%ﬁg’ﬁ—ﬁ’
ZHMAILRE I AR BT ORE AL EA -

BAEJLARS F R AR NS X I WAL S A E S FSAF SR
ﬁﬁﬂﬁ%i%ﬁ@ﬁ@ﬁmm%o@£%1¢ﬁ4naﬁsﬁ&agg®
L B TR ok P R EARA A 0 TR F L2k TR TS Y
Eg TJL e E 5 2t P E 7 X P~ (vacuum extraction) sV f G 2 I F 2
(soil venting)z — ¥ b Ji& * *“#\f‘ﬁ'ﬂfr% 1EH “fﬁl’? M s L2 B
oA A N A EILIFR T A E ﬁ"‘f I W ﬁ*ﬁi(#‘i’ﬁ‘
EOE)E BA FAER(E 2 E P2 54 @ ;;‘ir B e d Bl g
Pig T RRFIGF AP RARS A2 TR B FOR R TR e
ﬁxfbr%%gﬁ@ FMAEEERARARZGTLFE AR “ﬁ-: i# ¥ 35 k (tailing) 2.
WMo fRa > AFEFSLARR FuLKFZERZ IR FT RIS 4Pk
REMR O ];‘%m»% X B ETR R 207 4;9:7]?%‘,% vo@m & Hd AhE AT 2 MR A
@%x‘*ﬁi”%%‘rﬂf 75 Ay PHAT o FI ¥ v AESIEARY Vo RS L
#% q+gA:ﬁ%%%¢ﬁ£7w61%§‘®€®ﬁ%ﬁ¢’
,L)\A.m%\ﬁz T2 HACE RIGE FE o A RIT2 R BT RS
PIF SO PR RS BALE L N2 A F & o

5.4.1 #AIL2 fh+ R
N B R -ICW

R R ufﬂyﬂ*ﬁ:ﬁﬁiﬂ«wmﬁﬁ4%~@
fRatekd s F ARG s IR R R I 2 R
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FIF OFHER B TRF ARG

‘ ) PG A A TR RS AP AT HE G B N
o - AT BEAAFNRETAFL - FRPMLIET BT
3 iﬁﬁ»ﬁi#l% R ERE T BT L P £ & 5
¥R w,zﬁf,r\ﬁ?}& iﬂ:’%f’} WALy
v grg Fr»b;m ﬁ#?,uﬁﬁﬁﬁ;ﬂﬁ%z}oz\,
N%ﬁi%‘?iﬁﬁﬁwﬁ*’W“B4ﬁ@%ﬁiﬁu°*§ﬁ‘ﬂi
PR mABECKL ) 0 ¥ - LR RE o 5 AP E KR 2 A R AR
THEF B2 Bt o R4 75 % 4 (LNAPL) & JR 303 T ok
ek 2 P o ER KPR T 44 (DNAPL)R] § = T # &3 i 7 -k
%Ei%#pﬁ&&ﬁ@ii%ﬁ%%o
%515 Aikppdr P2t Bd MR [ NKARL P FTEG
PR FEER O LR RBLEF R TR MARL TR
%-;f,%giﬁ%mamépma\ﬁ%ﬁﬁﬂm@a@ﬁ@’ﬂ

PERABLFTEREIAG A ERED RS F 0o R
] ’7}%447' /E’T//F.‘/li » H ] 7’]‘4 ,.i?,k)i—l éﬂ%z? f/éfﬁﬁ:?'fljlﬂ —? ’w f/’,‘«_;@;% PR 1A
s -

() Pa=XaAKy
Pa: 54 A2 A K (atm)
Xai7@ %9 A>-RaRY 2.3 8 4 & (mole fraction)
Ky © % | % #(atm/mole fraction)

Flt 3 I s kT BIERE FF R Sl fk 2 T 4
AR R A RipEE S F A R SIS AR ks - nE >
2K B(TTF L F AT R RAPE R 2R E > Cyy /
Cwater) °

BRI EREZFWEAPRE S AN TR ERAS T T
v Rk 2 A fe R (Koy) S MR

’7\: (2) : I<ow = Coctanol/ Cwater
~&ﬁ§,¢%ﬁ4%1ﬁ¢ﬁ@ﬁ%,ggﬁﬁ&@k,ﬁA
BREHNIEY LG BT

14
(=t
o
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TP A E B TR AP g

#2515 FA4FnF L2853 FE 5 gapl

= R %5 R 2 4] » TSR T Y T
S e A wA awms kppa FAE EEE S 3HTE  agp, bR iR mER
(S C mem’  P@25C  mg/l mmHg mmHg dimensionless et dic b 3 Tl kJ/mol@
& & T,»C T, C 25C o cm’/day cm®/day 25°C
= % 7 = Methylene Chloride 1.3182 20,000 260.9 >760
4 o 41 ° o 0 .105+0. 17. 28.82
(Dichloromethane) 0 25 0413 201C 10C 50°C 0.105£0.008 17.78 8.8
F-122-2%¢ ’fﬁ 1> 600 198.7 >760
4 1.2444 31 o o 0
2-Dichloro-ethylene(trans) o 0.317 20C 10C 50C
7 b 121.7 622.4 1.106° " P " "9417.6
. . . 0 o . 42 1.74 o 0 .
Acetone 56.3 0.7899 0.306 o0 10 50C 0.0008 7 25°C 0C 30.99
1>1-2Fe% 1> 5,500 125.8 608.6 .

’ . . ) e : N .234+0. 30 & 61.7 .
1-Dichloroethane 374 117 0.464 20T 10C 50C 0234:0.008 30 # 30.62
g1 2-2 5 ¢ ’fﬁ 60 1.2649 0445 800 104.8 580.0
1 » 2-Dichloro-ethylene(cis) 25C ‘ 20°C 10C 50°C

§ 90 &
ZEF"®R (F9) 8,000 98.6 541.3 79.4 & 7,862
1.2 1.4 . s o 0 .153+0.012 ° 1.2
Trichloromethane 6 ? 0.537 20C 10C 50C 0.1530.0 933 & 0C 31.28
91.2
1-2 Jiffa 50 90.0 485.3 6,212
) . . . . : .87+ 0. 2455 . .
|-Hexene 63.5 0.675 0.252 20C 10°C 50C 16.87+ 0.40 20 30.61
N 1.11 15T
v
i 64.6 0.791 0.544 o0 58;5 409 0.151-0.219 1.6 25C 14,688 37.43
Methanol 10C 50C 5
1.43 25C
N 9.5 80.8 407.5 10,000 6,143
. . . o ° 0 .6+10.1 ’ ’ 1.
n-Hexane 68.7 0.659 0.300 20C 10C 50C 68.6+10 12,833 20C 31.56
1°1°1-=2 % ¢ 4% 1>1 1.3303 4,400 67.4 360.1 309 £

- - 74, o . ‘o o o .13=0. g .
I-Trichloro-ethane L s 07 20C 10C 50C Liss00te a0, 32:30
w & R 1.5833 800 58.3 332.8 676.1 &

. o . N o o . +0. .
Carbon Tetrachloride 76.8 25C 0.908 25C 10C 50C 0.807+0.161 436.5 3243
- fk 0.7994 52.6 3143 0.0010 &t
>-Butanone 79.6 25°C 0.405 26,800 10°C 50 0.00112 1.820 34.76




Lyl

* I

F 2R TR R

£515 FASRF L2 G B RF AR g™
Ey 12 2}&1 ALk 4 ,J\/%ﬁ;& :5:7?55 :5:7?§ ?‘fljﬁ‘ﬁi: __‘;ﬁgg—:,,]\ 7]‘[‘%‘5{ 2%%‘5‘{ Ii:’%\?%’-
SRy C ) r'n/crn3 (':P@ZSOC mo/l mmHg mmHg dimensionless e 1% e % #ic % #ic kJ/mol@
g & T, »C T, C 25°C o cm’/day cm®/day 25°C
7,460
o 1,770 47.8 3078 0.88120C 7.819.2
% Benzene 80.1 088  0.604 Y5 e phte 022:011 13490 g O TR 33.83
6653 0C
. 0.7731 58 50.5 2723 0.726 20C 74304 45C
% & % Cyclohexane 80.7 rsr | 0894 25 o e 7274081 2754 03992 12 a0 3301
1 2-4¢% 8,700 40.0 278.6
D 84 1257 0.779 o e P 0.044£0.004 302 35.61
0397 & 195 &
= § © % Trichloro-cthylene [87.3 ;54%78 0.545 ;’51080 ?(7);8 gg?cj 038 & 200 & 0.830 7,030 34.54
0.372 339
6,566 0C
537 & . 7119420C
" % Toluene 110.6 (2)'5%847 0.56 ;%540 }‘0‘% %g% 027£0.014 490 & 8‘223 §9CC 7430 26C  38.01
447 ’ 7,603  30°C
7.949 59°C
4-7 2o fi 43 381.0
4-Methyl 116.6 0802  0.545 19,000 3 ! 0.0063 40.61
10C 100°C
2-Pentanone
T 1613 150 9.0 400 400 &
o . o o o . +0. .
Tetrachloro-ethylene 121.3 25C 0844 25C 10C 100C 0.928+0.161 407 39.68
—
g 126 0.6986 (<0 0.7 6.5 368.7 121420 104,700 & 2%2 S0 a14s
n-Octane 25C ' 20°C 10°C 100°C 151.356 o, ’
4363 0C
— \ 6,394 26C
i % 1.1007 490 6.9 3237 691.8 & ; !
o . o o o .14+0. .
Chlorobenzene BLT s 0793 25°C 10C jooc 0142002 g 6,48030C  40.97

7,776 59°C
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PR R E L R ST R DAL

— s w e o g M A cr 64
£515 FS4EuFR2F WL E S 2™
‘H\; z ‘H\; z = 2 g [1 7 Pe 7 ,w: 5»,
e o wh aFs kppa R ERER IHINE L, KA iAo mes
(ISR o mem’  P@25C  mgll mmHg mmHg dimensionless e t dic oS - d oS - d kJ/mol@
£ & T, »C T, C 25°C o cm’/day cm’/day 25°C
» 0.8654 160 6.0 295.7 1,4125 &  0.70020C 6,333
ZA +] b 9
# ¥ Ethylbenzene 136.2 250 0.631 25°C L0°C 00 0.323+0.028 1349 0380 2°C 20°C 4224
0.8577 2389 02 & 1,412-1,585 5,980
¥ 138.4- 027 0.608- 160-180  4.5-5.6 T 0.202- A ’ 42.40-
Xylenes 144 .4 0.8764 (202 25°C 10C 280.8 0.286 & >88.8-1,584.9 STTLS 4343
Y : 25C : 100°C : 1,349-1,585 20°C :
0214
P 3.0 77.7
. . . . o o S* .
- Decanc 174.2 0.73 0.838 0.052 s L00°C 282.5+121 51.38
. 1.2988
- Eg S
#%)ﬁD'i}fl f'f la 173- 25°C 1.044- 80-150 2.2 67.1 0.048.0.073 23993981 36.18-
yrichiorobenzene 180 (ortho 1324 25C 25C 100°C ' ' 2,399-2,455 49.00
(3 isomers) isomer)
T 216.5 0.75 1383 0.0034 19.5 302.74100.9 1,537 61.51
Dodecane ’ ’ : : 100°C . . 5 .
— 0.02 2,239 &
I”j hihal 218 0.97 ;gc fggoc 0.05 23442 # 4,432 0°C
aphthalene 0.017+0.002 1,738
-7 A% 0.043 0.0182+
1-Methyl naphthalene 244.8 1.020 28:5 kg/m3 0.0016 7413
i L = % Hexadecane 286.9 0.773  3.032 0.0063 <1 <1 81.38
0.0016
3 Phenanthrene 340 0.98 1.18 0.0016+ %3’?‘5‘2 72.50
0.00032 ’
i 0.73 0.45 100-300 6.272.6
. 0.7182  0.4-0.6 g
Gasoline 20T 200 30-120 20°C
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BRI AT S R E RS B A AR A F A

BT ERE L A o Bt - LS AP LA TR
BT Mg M T2 FF AR CFLET R E L G B2
%’w%:ib%’%ﬁﬁ*aziaﬁwﬁ-: G EF RG]
10 B cptoh > F MA@ REZFPALAPFEFEF L QRHF 2

a5 100 & o
IV Y F L P2 AT Bie(diffusion coefficient) 5 2 32 IV 4 F
iﬂmﬂ$£;$zg&mﬁoﬁ*#?+i¥ﬂ%ﬁ7%ﬁ’Piﬁ
NF FoRER A R AT LM 0 < 5 H Ak Bt
4 %~30 % ° 5 Z 4 okB iR Y 2 FHAT R B(Dog) ™ @ Hayduk 2 Laudie
B % (1794054 B2 2 50 0@
3£(3) © Doag = 13.26 x 107/ (" x Vp™**)
D, % $B4¢ % #c(cm’/sec)
Nw & "K3EF & (cP)
Vg » LeBas i3 %42 3 8 (cm3/mole) o
B AP kAR Y 2 A (D) R 5
#(4) : Dag =W Do)
2(5) 1 w=a(0,-b)
o M EEd R (tortuosity)(— 455 5 0.6-0.7)
Oy "KL BTV 2 F (o 0=1)
b fEEIVF W (-G 5 0~0.25)
AP AR Y 2 SRAT G HB(Dap)RI T o Fuller % 5 % (1966)°"
Fodiz2o B A B

: 10°T > (IM , +1/M ;)"
By 6 : D — A B
* ( ) AB P[(ZAVi)1/3+(zBVi)1/3]2

Dap (A5 %% » B % §)(cm’/sec)

T : B A& K)
M, ~ Mg @ £ 3 £ (g/mole)
P : & 4 (atm)

V; : special diffusion parameters (cm’/mole)
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EFRREE A1 CERRAET 5Ly WO %t » 7
P 100 CTHRT R TR A 10 % F1 5 F W2 MR EApe
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ct 2 MR R AR RO AP S F AR MR Ay Lieh e B
Bl F k4B R 100 TR > B F 4p 2 AR AP PO IR AP 2 BEAR N H 4o
1,600 & -

RGBS AFLEARL LTS LR RSB LR
IE > m AR ST IAFATE A FE L ITCERAFRAYT
1% - BF AP ARF R GV R 10 R 100 B o d R R B R
FFALFREZHBEFER SR DRELSFIF LTI FILEFRR
AB o FALFEZAFA  BE2Z AR cBRH100TCHT R EFF
IR 4 B 40 9 30 % o

BRSCHALP 2 kP 3RBRZEPRILRFLF A2 Fa
Lo k2 AN g ROk J\ BAE S R ARG A RT 2 4p 3
e SPrUE R R G ﬁ’*ﬁi—wi? %KEJ%U%%%G %.*z;ﬁswpf PR
EFEG G A R2okY BRRERN 4
ke REREFELFRLARAOILIOC)A
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2 BE 3 100 C"k F 98 R0 Cj%%t | 50 ‘CF » @‘g #iﬁﬁ
ITR R miﬂ”“ﬂ”‘ A g+ 33 100 Cm#%*’ém/imlo CHi e 3
100 CPFo Z % B ¥4 402 S0 o pt b 7 7 iﬁuﬁf‘}ﬂ@iéﬁ”t. ,
BT 2 G RE A TR RG22 AF R LY € Bl
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ERERIEE SENE &30 EREL R IR SO

B ITH — e S SRAE B Flet o R R AR 1 IEBRS
AL Mg T o AR R Y R L
FLFEA T MAcS 4P AL B AR 2 IKEE B R
BRE20CHA 2 90Cr ke B2 343?232 58 9% 122

B AT A UL E R G L M ER R

ﬁ‘%#%ﬁ@#bwrwﬁgﬁ ’ll‘aaﬁ ’§m§/<m 1
H290°C FARL = & o fEiiticd B2 9% 1010 1B o HAT A
'}%f?&”\7ﬁ4#”m~hr¢%%$ R K/%:l&-v;\!ﬁ@@;’%“ﬂltg
¢ A Em s LR RE 2R AR 0 Blde f 300~400 C

BFED T O RRZBRAVREIFRALYF TR EZ Fieon o
e EARATE N RMAIR S NAE 2 RRF R E MR B F e R Y
W A TRE R Y F e T o BAMAEEE ST AR D
FRHEPBRM AR T 0 2 f«&«‘)ﬂ’@iﬁ“‘ A2 2RF R ) K 100
B FL R e BB R AR E S F AP RV R A AT LB
FEEFRRZ i‘éﬂj"fhﬁ"*“&ﬁfxﬁ A4 e dp "P ABFHETZ v ik o ?%TEI’
SAp MEERL FEB R BERL R LT RESLFLS
Cil

—RBATEHERRH= ka‘{fﬁﬁyﬂa%"?ii@ﬁ?" cH B i Ap
B2 o 7R3 S5 5304 5-16od £ 5-16 " F> 8RR d 20°C
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R B HBOEFARGWAIREY 2 EF LR A H e 00T
Rl Rss g e ARGk o Fp T avo SEFR R 2 e 0 F AR
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FEA % o F @ AT L AA P L IFEL S 5 4 5415 9
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TP A E M B TR AP e

BB Rl A A 2L E RG] - BHFPRB LI T blArz 5 2
FoE T E RIS LI STV AL TR 0k
BELHF A VAL A B R AT P AR
A ABFE > RA o IR T AR K2R ARRIZFRY
NBERIIW L L AT REEFSRFILSES > TRl 3 ERSG
At 2 iy o

% 5-16 ﬁ%%%%a@j&@ggaigﬁm
T (e=2%) | MFBTLHE (o=01%)
e K 23R TF K BN 4
ZECHQOT)  1.6%  46%  93.8% | 14%  35%  52%

=% %090 ) 30% 7% 63% 73% 16% 11%

¢ f,. = fraction of organic carbon

542 # a2 5 A2 By FisHwE
Pofit eI 2 B TR BT 3B RAEFFERTFL
>~ FoRGE s 1R F B & 4o #(electromagnetic energy heating) o & Hp o o
2T BPNEL B 1 EAE Y OB R R 2 HAT 0 ST KRR L 2
TR RS 0 4 3 AR A B R AT
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CEE SR A IR SO b R o
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P AR K RRE AP A ARIRT R A ETRRIEY o

A ARTL O g BT SRR PRI 2 IS R R
SRl 0 R FRERET o FF AR A BBE L GRS
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(=) B & # %2 (high temperature thermal desorption » HTTD)

HTTD i+ » 8%k 98 B4 3 ] 320°C 3] 560 C 2
R (£ 600 °F 2] 1,000 °F) > s+ Hoitee e § i segnd if 2 W2 i3 4
Pk B E D MO Smgkg Hrk 2T o

(=) ™E #4952 (low temperature thermal desorption » LTTD)

LTTD $t 459 - 2% v ik el B 4% % 3190 °C 3320 C 2 B (9
200°F $ 600 °F)» gt PLjive R 7 A A B AL L T A
CRARER T - C i R R R e R RS S M UE= S
395 Yoend ot o ¥R Send HIRE T Rk LB %
i de gt LTTD R A 2P o chig & > T RIZ |eng it &4
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ABrp ot F R FARKRCH A RBF RS S = & ¢ G(TCE) »
TokokE P R BER S 4340 pg/L o HaARIE S RE L2 ez
WL Bk k4 BEGEY 15x 107 cmlsec e T Bl EBRR B &
BT Bk R o B TR G T 67 2% 5 BTk 0 & @ Ak
BAAARRE L 302 /E RS20 554 ATEd BY T g
o OGRERMALRIF)eREBE > Ar 2 AT 2 FLETF Ak
T10 2 R A2 % AF S o

i EE Y AR (KMnO,) iF 5 F & A r 2 ik F B A &
Group I~ £ 3 % > ¥ R/FER®EA & ;ﬁfé;(as iRk 8~11 2 %)% ik
(B &RRE 16~20 2 < )(oB) 5-21 #77m) o % — FFE 1 F(93 £ 3 7 ~93 & 6
YR XA B P L AT o5 Lo @ 1,000 mg/L F LA s A wAE T
I~ T Feii > 70~ 1,220 ~ 1,020 m’ 73 5% « % = FEE(93 & 10 * ~93 & 11
1)L FROG 2 TCERR ¥ » &% 5000mg/L § (& » A %3t 1~11-
ILFE~ 35-30~35m° 3% o = FEE(94 & 3 1) PI4EFE ~ § i
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517 I RELBIEFTFREERE

EAEAY ) kB (mg/ke) 23S 2T R AR (mgke)
As ND (<0.03)~0.18 30
Cd ND (<0.37) 10
Cr ND (< 0.1)~1.6 175
Cu 1.5~18 220
Pb 0.4~11 1,000
Hg ND (<0.0004)~0.007 10
Ni ND (<0.2)~11 130
Zn 1.3~13 1,000
Fe 220~687 -
Mn 39~176 -

518 JRTFTFHFBFFTATERIRE

R TR € DL ¥ 3 2R L P FIRE
PHENOLS

2-Chlorophenol™ 0.25~1.18 5* -—-
2,4-Dichlorophenol™ 0.34~1.02 5%
CHLORINATED HYDROCARBONS

1,3-Dichlorobenzene™  0.65~2.31 10%* 100

1 ,4—Dichlor0benzene## 0.36~6.18 10* ---
1,2-Dichlorobenzene™ 0.2~4.36 10** 100
1,2,4—Trichlor0benzene## 0.35~6.02 10* ---
Pentachlorobenzene @~  ----- 10* -—-
Hexachlorobenzene™ 0.28~0.77 10** 500
PESTICIDES

Total HCH 0.73~74 4 (total HCH)* ---
Endosulfan 8.33 4x* 60
p,p’-DDE 0.23~1.8 2 3(DDT %2 #
p.p’-DDD 0.2~31.4 3 A d)°
p,p’-DDT 0.21~69.4 2

Prothiofos 2.54 2% ---

EPN 2.49~243 4* -—-

EE BT LR

R F P 2 AR RS A F PR 2 i 5 Bt

#ioAS AR AR D25 A b

$: AR R FICAEV IR L FANREZ VERL TR B R
EEEN: SR %R Uk 82

----- DO 1 RER
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X &t sk 1§ jp] B(X-ray fluorescence * XRF) 63~65, 70
= 3
= & % ¥i(triad system) 185
2 ¥ 2 (land treatment) 117
2 = P #2 (land farming) 117~122, 174, 175
2 = & * 425 (land application) 117
TR B TORERAARRERRS 192, 217
THE BT ORB R RERRS 192, 219
AR B TORBREELT 203
235 5 (SOM) 23, 80, 83, 144, 145,
149, 150
2 ES AP ;ﬁ—' 47, 207, 210~212
23y & F & £ (soil oxidant demand > SOD) 83
ER: S Wi -EL f % (soil vapor extraction > SVE) 79, 81, 94, 95, 114,
152
2 g5k 1k 2 (hand-held auger) 54, 55
4 2 i‘u }Kﬁ?‘iﬁﬁ 57
= 3
O Y 127~128, 172
& %+ FHz(molecular diffusion) 21, 125
A fie ol 89, 90, 145~148
A T B R 58, 59
it 7 sl e (fossil fuel combustion) 137
% 23 1%+ (natural organic matter > NOM) 83
SRl N * 28, 31, 116, 149,176
L % & (capillary fringe) 28, 66, 81
KA R 28, 167
-k 4 2£ $7(hydrodynamic dispersion) 21
k4 12 % (hydrodynamic isolation) 95
k4l 4 96, 107, 110, 115, 137
144, 157, 167, 168
-k 4p 48 2_it /%] i* (aqueous stabilization/solidification) 129
LG 3+ 1 R % (flame ionization detector > FID) 68~70
I
A ER) TR R 58, 59
¥ {7 {35 (feasibility study » FS) 128, 183~187
¥ {7 {438 5% (treatability test) 141, 142, 186
E @ *I(macro-encapsulation) 129, 135, 137
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IEEE L S Ed
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Poif R B

K

A W & 4k (record of decision » ROD)
GELE R

b. # ¢ (bailer)

A %IJ

7] it /38 T_i* (solidification/stabilization > S/S)
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120~122, 174~175
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28, 30, 57, 66, 93,94,
96, 114, 123, 144
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68~71
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223~225
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J% 2 (subsurface soil)

A 25 % P (affirmative procurement)

LI

F# -K 38 % (pumping test)

ok A

74 7% % (smear zone)

® % A 4% & (direct mercury analyzer » DMA)
BT

Z &L rE

#. 2 (surface soil)

2K i3 4R 6 73 A 4 (NAPL)

|
% 7V # &k B (piston rod soil sampler)

Rif 4 Pz

B R

Boo B R Aese 7 KA REIAR Y 2
(surfactant-enhanced aquifer remediation > SEAR)
B o 75 A 5% % (surfactant washing)

o 17 fe = (cell)

|

12 % i /g (thizofiltration)

3V BRFR

o W T B

% 4u i b B~ 3 2 (vacuum enhanced recovery)
73 4 % % (hot spot)

e o Tk

I

L

S JE> 2312

B

Rl B
i 4

# # K (Tedlar bag)

#* & 4 (hand-held shovel) -

A

Iy Y B § {2 (in-situ chemical oxidation » ISCO)
Wy 4 Pl

T+ #2 2/ 7 1* (in-situ stabilization and S/S)

i % & (vadose zone)

+ -3

¥ k& & H (permeable reactive barrier © PRB)

58

110

25, 38, 206

29

34

63, 65, 66, 71
56

94, 95, 96, 117
55, 73

18, 21, 22, 87

54
81
137, 138
87

87
4,9

124
20, 23, 99, 100, 101
81
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47

51, 75, 128, 185, 217
48, 77, 167, 191, 192,
198, 215~218

67, 68

52, 54, 75
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58, 59
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105~114, 122, 163
133, 134
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=W 30, 66
H %% (monomer) 87, 135, 136
¥l 7 (containment) 95, 97
H-ht P2 4 H5o57° (site conceptual model » SCM) 47, 49~51
Hryk & e IR 87 5 (EASO) 31
TLEE B 17, 18, 56, 61, 62,66,

67, 94, 96, 114, 13
1, 134, 139, 154, 172

2R 124
te 4= & f#(phytodegradation) 124
e 4~ 428 (phytovolatilization) 124
& % B~(phytoextraction) 124
& 4~ 7% ¥ (phytostabilization) 124
7 § & (residual saturation) 22, 30
BlETH 36, 37
PTRR 220~224
4z % 4L & (Superfund) 183
R #75 4 i j% (secondary pathway) 51
& ¥%/5 4 /R (secondary source) 51
F 33 < 4% % £ (cation exchange capacity » CEC) 80

L = %IJ
# 73 (advection) 21
i ﬁg?] e 20
MoK 38 5 (slug test) 110
f& = *(micro-encapsulation) 129, 135, 137
Jc i 4 #(microwave heating) 137
He*z (micelle) 87~90
B R 4v % (induction) 137
B fRIEH 19
T =+ li—%;"ﬁ 104, 105, 107
;ﬁ-?#i‘:-;%’"ﬁ 99, 101, 103~107,110,
112, 113, 125,127,172
T Jf; v # (plasma heating) 137
T 4 4o #4 (electric heating) 137
e ok 22, 28, 30, 66, 84,95,
144, 145, 149, 155

-z 3l
AR Ly 122, 126, 127
P IEIPES 81
Rl p A F 2 (MNA) 79, 124, 174, 177
TR 38, 39, 41, 114, 119,
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B2 161, 208, 209, 211
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® i (threshold value)
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R¥ § 4% 1% & (split-barrel sampler)
BRI
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#5571 B (treatment train)
FE o Hrht

Finf e

54 % (remedial investigation » RI)

FE {8 f% B (apparent solubility)
# % 2£ §7(mechanical dispersion)
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