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() BFFHRL & R&EFH%
(%) AR R* g§ gkl R o
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T,
_"
>
f
=

c

T
=

Bl 4-6 2 dbkkhlez B 7w

PR GZE L FTHEE R 25 LR 412 £ 42

o

41 2EBESEGr 28 Fapl
S T R A T T
7ok i
B R R 2 - - - « . .
R A . . . . . ]
BEpHi:2 - . . . . )

R v 5 . y . .
£ P RE - v - X o -

P RERBRE S b kSR R R o RARER R THERY DO T pXBETAGE e
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433 BeFFFHELTE
FEE P TREEER TR REER G KRBT SRR T
AP d 2 AR R SRR e 44 4S5 0T o B SE AR M Rl
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2R FA R By A
AR AR o OASmt &
_ r L e fe 2 %)) ASumZ. i
5 ~ 4%~ 4F ~| 200 mL o y o 180=
(ff j é_j; m 2.3 B, e A B g 0 T AR 6 IR
T i 2 pH <)o 4o ik 1 2 -k
)'{%g?;—’tﬁ%?4i2"c-r °
SR N B /G ek 4
o ”1+1ﬁﬁ£?%§%§@”5¢“ 180
L 2 WY ;ff&] ke pH
= i 4 300 mL | ¥}y, o e 4 C it R o 24| P&
3 ?Eill l'ﬂ“t\g/,] e kA L@ R pH|E kK P 3
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A 'ii,%it’.f‘;\,ﬁ\—«»ﬁsf«1%'—+v)»v]:c"c,z%/z(NIEA
M317.01C)
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4.4 Pk 31 E2 B H
EFREFF 1998 Eqad s s 3T in A B2 ¥Rk S(performance
based measurement system » PBMS) > ﬁF i ’fﬁ:?‘ FEEL G R S @ AT
R B PR > U PR R B Ao E 2 B o [
PP BayE & Bteipl < 3 Ed BRFRERRC 2 A Adreeipy F
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H

FeovEERY =/$@:}i,{dﬁ‘°t)]}‘a‘$/§, Poi & z@fpte? > % ARPN BT 2. X
b+ Sk R B (X-ray fluorescence & 4 T f§ L XRF)& 2 & & 4~ 7 &k (direct
mercury analyzer > DMA)% 238 & & Jhi5 4 2 I P2 > 1 G40

-~ X stEE kR B (XRF)

XRF 2. BI85 1% X-k d ot AgDisz 2 g e L 7 & &
Bh+ o R0 pFEw DAL SR kany ks Sd &
ERAVTEREERAEL  VREIEPELEFAZAHFEIE £
Poig o~ AR o MR P A E AR TR Y 2 NS N
XRF 4@ 4-12 #177 » & 3 TN Spectrace 9000 ~ Metorex X-MET 2000 ~
NITON XLi/XLt-700 ~ Scitec MAP Spectrum Analyzer % - 3% % XRF % i#
e Rk XRF @5 @pla Ay ohd &£ B4r > 218 » L #7322 XRF
BRIAER £ 4 F S8R IFELRFT 7 B2 XRF B3 0 - & ¢
% — Fa o earcbtih oo 4e Fe-55 ~ Cd-109 ~ Am-241 & Cm-244 - # ¢
NITON 2> @ #7174 22 XL 47| XRF s WP 2 3 FLAATEY i i@ *
Z_#7) > 12 NITON XL 700S & &) » H #7é * ek 5 Fe-55 ~ Cd-109 ~
Am-241 -

FAFARIIEE B TORE LoE FlE T %IEB » XRF f
FHFHEAT o H PR e £ 4-6 757 o XRF 1 /?'H@* X € & pAN
CERIEAS S RS E R AR C RIERERF AT (Ard T
b))t 2 R FEFI 2 PE PR ALATRSL R T
(homogeneity) ¥+t Bl icdy B b 2 B F o - a3 0 GIERFA N
(regression analysis){é * € £ i XRF & Pl s 22 40 B 5 % 5 ¥ Pl Hicds 2 4P
M alic o A s A s 4~ &5 090 2 5 445 070 2 > — 42 XRF 24k

Pl € B BEIRRZEA o
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(¢) NITON XLi/XLt-700

| X . _- = '-- - i o N =
(d) Scitec MAP Spectrum Analyzer

W 4-12 & 413 35 X by ki p =l
446 XRE £ & B ENETHARL K4 ERAES FHIHE
teh XRF "E'H‘éxqm’lg] IS AT RIAR B SER R 1) 21
I P (mg/kg) (mg/ke) (mg/kg)
i 40 30 0
5 100 10(& » iege B3 2 FR] | 2008 % iF4 Ry 2 E R
AEE L 25) AREES)
& 150 175 250
& 50 220(& ¥ feqn Boat 2 Epl [ 400(& * (v4 B2 2 5
A®E L 120) A% E L 200)
& 30 10(4 ¥ e B3 2 Z Rl | 20(8 * v B3 2 £l
AFEL 2 g )
= 50 130 200
& 20 1,000(8 * 54 L # 2 & | 2,000(8 * it4 B3 2
- #l A& & 5 300) P & 5 500)
& 50 1,000(& * (e4 B3 2 & | 2,000(8 * (t4n 3o 2 T
RARE - 260) PRI E B 5 600)

XRF

PR FLITERE >

SRS AZREANAIIT T

18 -7 irr,%}

ZRV'H} f /F' é; 75/{ ?
SeE 2RI Y el i 2004 F B EF LA AR
¥ 3F 2 NITON XLi/XLt-700 2.

2 HH T

EF

PR

LEFE DB
-
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XRF 73 % 6% d 2 mgtpet o 4p
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% W58 S 2 Method 6200 > #p] 197 24 3 2 AR 50 —‘I‘i’-:q%ﬁ.
RIZ (A EF)N60 23 & HE(957 5% 2,000 % &) T

/F%ﬁééﬁﬁﬂwgﬁ%QNSﬁﬁﬁ%%ﬁ ww% wbﬁ

BRI RBARI B2 EHL 8 BELERTFT LR T QATSW
20,000 &~ > T & X EHPIF oo ptfh o d 30 XRF WpATF DR E
i ] > NITON XLi/XLt-700 2_ T 3a¥ BIpE R (5 S8 & RS 5.3 4
B E o RGOS E 12 18 p 2 TAIrRA Y A2 kR i
b i > >z—#%% 3 X-SPAUE R KGR A 7% ) (NIEA S322.60C) » &3¢
05 & 47 15 p4=F % o
B 3& A 45 %k (DMA-80)

DMA-80 % 4&& 4 +7 R (4B 4-13)2 RIZ 5 5500 % % B s

s BAIER S B AR Z AP St F I EI ERRS R
Fis o #F ForfiEi g £4% E(amalgamator) > H ¢ A T AEH M
PAE cRBRFPRELE O OTIAEF HBFIAEF DI F ARSI

- AR RGBT R R 2Bl 0 d 2537 nm £ 2 S iE(
m%%&ﬁ&&ﬁﬂﬁ&ﬂiﬁkﬁo

ik 2004 £ E R F% 2 OEAT LR Rl Ears g 2 1,

DMA-80 & &~ #7ik¥&BI4pF 197 24 3E 2 A5 0 2 0 pHE 4 >
0.049 3 0.068 mg/kg F 5 d 1 =Hist B » 2y 2 MR EFEES 2
Method 7473 » T otk IR 5 8 A 48(¢ 42k BRI S8 & crph )
P TERPIR Y (F A FR)N359 2 E A RE(RT SR LIS 2
) APBETRIN & RAR RIS LA F A RS Solek 2 (NIEA M317)
RIAE £ iRl 1 BHRSFATS N 3,000 s b hoa oo B
EATEEAERBIF Y o AR R TEMERMESS BA
iRl 2 — A fRAE R S sk Fi2 (M318.00C) | 18 0 4t 2 iE FHk R
R AE S ?,‘3 * o~ B 1:}5!3- 5 MNP 4 g;«gyp&’:;pﬁgﬁ.;{ ?ﬂf;l_ig(;g_
% 4-6)> pt¢b > DMA-80 A AT RT3 B A RE P T HP > 2 Ko
BT SRR B RS

B 4-13 DMA-80 & 4 5 & (B ¥ % & : Milestone = e k)
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DMA-80 & &% A 47 &k & # & 2 Wk ¥ %% = ;2 Method 7473 » 14

2 AR T A RS AR — Aﬁi%@+ak

k372 (M318.00C) | = i 2 B % B - DMA-80 # AT RE T A

FR&EFETHREY FM - RrHMES *\m%é«? VR FREME

IR 0 R 3 f%/ﬁ BRIV ~ B3R *‘IL”’)Frr Bt > B
Fok sy Tk AP 2 BAGH o) E

45 I 2 B TLRFABARUNE
T {WW€$%4¥} s 2EALANE I HE B TS
S VIR T
451 £ 2 I BELREHFFEZHANE
- X Bk R BB R % 6]

ARABEFVGRRAPFELAFIRELEERESANAS K ERE Y
RELFIEL LB ET 5B E2 2 2 F Ry >R AEM AR5 LS
Ti;‘ﬁg \»,tf:;\f“lsia,’ ’ ;@,E A ﬁ u.{ﬁs—hﬁ;ql B?%@;Rm;}»;g:z }1‘,:.7]\'_'1'3{ ;[.,
EAEEE L BRI RS E » AaRp > W XRFAFRE R
> B3R 176 B2 ik &> T2 EH# XRF RPIES B 2 40 B
o ERRE MR mz«am}_ﬂe\%m T o ¥Rl % BT > XRF &
SRR S/ SR f e Jﬁﬁaé¢ BenfEsE s M LFRIEPFR
i%ﬁv’ats%xﬁlﬂuﬁ'“ﬁ*x MI-fETE - HEFHRZAIT

TR EZAPE L RIEPEF R n,s_év\ nl 5 0.989 ~ 0974 2 0.927 > 44
ﬁ— THM GG DAEEET > KB RIPFRF L 60-70 452 P&

13 mg/kg » PR 110-130 452 @ p]4& T 5 10 mg/kg -

P IR R 2 E RS R d it E 0 v I XRF R
RARIE - FFERP AL ERRGHSEFT L FILE B30 B
FEHEL WY XRFEFHZICP 2 27ttt d BRIESFR
g BB BE AR PR  RIEP R R? & A w4 0.987

2 0.997; @43 42 AR o R2@EA w5 0.112~ 2 0.196
S ERASFERD A F 6P
“#ﬁﬁiﬁiﬁiﬁﬁ%i’%ﬁﬁﬁﬁ3fﬁ’%EZE%K
UHREEEBARTL B F 5 LEAE 5041 mgkge B H =3 89 & 7
TS PRNFTET ORERT 9P 0 BAE R R R IR
EEFR ST F90 & 11 2 I V(7 s o
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=S
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BAMATREFT P AL « SHREAFL T SRS A
I00m 5 4 3 M2 B ITE o BRG] RS 0 d L AR
E Rt Pl 7 2 R KA 45 (1R 2 NIEA M317.00C) » 14 FE %4
B E L2 IR A st o 4 RJE {8 0 T35k & 1 DMA-80 ® £k 4 47 ik
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mgkg 2 fFF o He > 91 &2 5% 7TpHRSHRPISES RiELLEEHR2Z
PlEcg 5 441 mg/kg » DMA-80 % 4.18 mg/kg > @ BI5H =4 222 &Pl
W2t R cd 5 0.02 mg/kg o o ** DMA-80 1 iP].& % 2 ¥ Pl 45 2 4p b
PiEB o L H T 92 # 10 18 iedkd DMA-80 B 4% A 45 % 2 #kcdh
DAL N IR & vk A R o

452 1 B AR LR N g

cR T RPN 91 & 9 P gAKMSEATR R FEE G T LK
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R EEE3LER RTEY 6L F -
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R tlelu]
A Bl
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s ABnlf A RIS 4G RC A G 0 RR K 180 4 4 o faine c
AAER BB R ARG TSRS REL R R E ¥
BB f A s A (TCLP) A 47 44578 0 5 £ 4B pH B2 57k
F o R AR R AR B A R

NI NG Xy = SR ) A S R IR I L aE £ S G L
WIRZER 2 £ SRR IR L5 o EONZEE R | B R
(BE st 2 -1 U SBERE) TBMITARA(PARL RI)T R
Pol B (220 M SEBRR) A FHERIERDLAT 0~15 27 0 A
WHEP IR AP BB E LR pH K

A

CEBRMBTRIELEAR IR O BEBRAR Y ONIEER Q4 m Y HE A
FRIEZIBFHESHRIS 23 0 SERE) ~ P RFD 212 4
-2 R FATIE o

W % BT g ak e M e 0 TCLPAE 7 € & e Rl 2 B %
PAREF TFFAPI TR REF P LI RERSE T EARE L E
FAFAIEEREF T2 & 110 17 F 4?5ﬁ. AR Y T

Pl st A RSl HRRE FREZINA2Z 22 KR 1,100
mg/kg AZiE 2 T 4 F FIHEE 250 mg/kg o Aom % Sp:‘t{f*‘ «E &3

IR P TREABE AN P

FIfh 5 & B40 dZd Rus 2304 5 2 B A0 A &SR 44
A 4~ %?@b PR EL R o H Ao LW AR S FE T~ A(7
Rl v~ ZE) s RAE #Eﬁﬁ('“%éﬁ)‘F%Jffﬁw;‘fti)fﬁi}}t%—i o 1 Rk
Fo o RiFFEW 04 £33 PEFIEEILTAFEAELE  BELH R
W7F K EIE L Y~ 5 OLGEH ~ WARE B T ETH R RS R
EoREZTRIED RRIMEEHE L 0 IR R RETE R A 4 2 3 TPH
WP ¥ TORRERME £ VOCs~ s 2 TOC 5 4 0 &34 10
PIEHEEE 3R T RKRT o ALEENET - RAEHEERERE 0 ¥
SHEBLRBY T - RIBERB IR T RIE T R FITE LR B
%&g9m4ra>z’u754zﬁozaw«ﬂﬂwév*m%s4ﬁﬁ
A EP eI EEH T BT RSP I E £ VOCs
FivF 8P - TOC % o FxiRELAe B 4o R 4-15 #7577 o
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|
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W4-15 RpF&BAR AL K2 TokHERRERS

Pl % ? 0 &5k ARJIRE T B3 RC o T2 IEBEHER
S245101-12(0.0~0.3 = = )dF & & 3,260 mg/kg 42 18 ¢ #]1%& 400 mg/kg ~ 4
kR 2,040 mg/kg Az ¢ #14E% 2,000 mg/kg ~ % 4k R 1,070 mg/kg A28
TR A % 1,000 mg/kg s ¥ T oREERE MW245101-02 2 48 & 0.030
mg/L 42 % )AL % 0.025 mg/L -

46 B E BT

IHEBETRFEABAGFRA L YA A b L E AR §E

i endcs e 1 f’rémg@ y 1 Z E’ﬁ ARREE L T~ ;%,?%i%‘fﬁ;}!i;{&g:\ -;r‘g
FFEDENFERR Y £ \’:\;{%ﬁﬁurﬁfl‘_, FEITE o 4 o FR s 1)
F Y P et AR p% 2 a2 BBER B K TN DT H K%
A

N

e ARl B RN S BIfR -
BEaa (R 0 f 35

- CRBREFHFRRFBRARETNITE o

S RBFEBRIEE L TRF AN AR

ZOREFREGPFEIRFLIEE 2 TS

o~ ToRCREE R E R E 2 e g

FAFET AR -
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AR TREAD A

I~ d RERFRT 2 RBRPHEF AT

A CEBRIEI BT AAATREREAFRPIIES o
SR AEE B TRFAE 0 UETEGLES
Nk R R B 2ok BT
AR R TG oo

FHEIRAREFRT IR

-
’

/4

FLEEFL G Rt RELE - B X2 B PF2 AF ML T2 5%
%> 7 ud Tk (34 http://atftp.epa.gov.tw/scholar) ~ 7 FeFL B 744 5 £ R
€ (%= 1k - http://nsent07.nsc.gov.tw/WRS/personal_search.asp) st £_{7 sefr 2 £ 1
724 B € (4 : http://plan3.pcc.gov.tw /expert/new) & 34 48 B 2= T AL » 32 &
YOV EAFFERLRBE B FEREITH  AFVEBET
B ORSRIAE = - HEF B I HEO .

4221 _x,a_)gég.“ﬂ:“\‘}ifﬁ,?vb‘izfixé‘.ﬁ*t%’ B TkZARE T REAAM
T2 5582 {FX% 7 ud ik orieb(y | http:/nica.epa.gov.tw) % 39 &

R A AFTR S A SR 2 L P DI R TR R
B € (enk © http://www.tasgep.org.tw/home.htm) % 34 2 /538 4p B 22 T AL 5 &8 )
FfErcle s 1 48E B € T RO T HRES ) 3R (% 4k httpy//web.pec.gov.tw)
B3 TEARAETR L i, 2 AR E S PEREEERRE FH RF
BB RFTEETR
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34 g

1.

2.

9.

Bte st BRBEFHRAIR ABEMET? 0P -
A AT - R TEE B TRFAALRMNEFTRAL ) SHIEE BT K
R FELEHA R I8 W o AR ETL X 10 o

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

Technical Framework.

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.

Bt TRY ¥ Tk 2 (NIEAWI03.53B) > A F 95 &3 7 158 o
Btk ot 3 3EE S E(NIEASI02.61B) » = K94 # 11 * 30 p -

PORG  MoRE RS E A SHAEE FTORRBEFEREM A ¥ IS
HoaAFMEST 4P o

. 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.

Ttk 3PS 2 B R(NIEAS103.60C) > W91 & 1% 17 p o

10. 346 %7 > KB R R 2 2 LRI(NIEAWI102.51C) > A B 94 # 6% 15F o

11.3% # 7 % 2k (3 4E http://www.niea.gov.tw) o

12.Federal Register Notice, Waste Management System; Testing and Monitoring

Activities; Final Rule: Methods Innovation Rule and SW-846 Final Update I1IB,
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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Fluorescence Technology (EPA/600/R-03/149), May 2004.

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.

I8t "7 2 e AL P A F R AR HE > 2 — T 5 XSty Lk s
1772 (NIEA S322.60C) » x ® 95 & 1 " 18 p o

19.8 8% ~ %l & -T2 > X&RF LGP FEFPXRF)*E & 65 4 3 ER
EZET 0 F - BARS BRI EER TRFAELFNE > ARILE 9
4~5p o

2037 RARAFER )R RS 2 HRE EHTHSELOC T H)F AT
ZARLFRIRFEL () ARBET T 200 o

204k F A FII TR FAEFEL 4 S ER T IR B TRF ALK
Rkt e ERFA FARBRERFES  ARO2E 117 13~14p -

221%13—%“4:%5%7]\,52@1? BEBEVFEFT P e ARIEZ B TK
ﬁ—#bilf?%)f% REUIFF > ARIBE4

V3HEE > PEAADIRIMEL TRSLAEFESNEIE AR E 1LY o
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14

Helt

23E e T ORE &R LIS HE

IR B2 PTLREERF AR

*i%fﬁif A LBERPN IR B TORE SR TR A
# l%:iéyy ’ ,T}')lé, 1‘ /{{:T‘/T‘f:w‘lﬁﬁ‘r’}“%\'j\/}*ﬁ’%ﬁﬁgtﬁf‘rﬁﬁ ’ﬁ,\]’b:p,;}ft
ERN AR R e R ] o 2 AP BRI AR I E BRI S 2R

BIRLRE ~ B A HLE R P 2P RE B T OREISBRR] ¢ Jfr'ﬁ Ay TR
b J $f9 D ATER G 2 UTHR R R OUUHRE ~ BB R E ~ N 3RS LHEE > 1
EORHE el VR AL R B T RF 2 ﬁ@*%ﬁm;‘?%o
5.1 4 #7503
511 B /gg
B RIZ > 3 (solidification)dp 14 ¢ BRNEF T2 R E G2 A
VSEHEIS TS e 2 WELARE 8-S S S AR RUE I e - R AT
(encapsulation) ; £& 1" /2 (stabilization) £ 4p {1 * * F &1 3 T 275 4+ 7
ERF o A% TASETAE R BT 2 ATk o B /AR
s (solidification/stabilization > S/S) 7 B 5 d g2 5 L2 eb Rz £ o M
REENFFLIRIE S FRSREATFEEE G NSRRI 5
CHR AT THEF NG RE RSB L B VAL 5SS
Folde : £ 8%~ FOTEER RS G WEFLFEFF - —a 3
L/f,%ﬁ:;b"‘\ﬁ&i?—s"wm Eyﬁlﬁtygg@g _g@f@wzkr]’h/ﬁibwm
2 BEM NG A4 ok (Portland cement) ~ 2 % A (quicklime) s 7 4 %
(limestone) ~ % % (fly ash) 3 1 4kE A (organic binders)(b4e ¢ 4p b ) ~ ik 4
F2ZRELFESFTH o 3 ﬁ-’,ba%ﬁb"”]’b/f%iLé%ﬁ?lJ\,E TR A K
ié’%”%ﬁiﬁﬁﬁ*%l7‘%*’£)@ SAE/ RN BRI R SRR I
ERRE SLIaEE S SR ﬁ44ﬂ%#??:%*1‘*%$da é@m%w’iﬁé
P L @ fd (micro-encapsulation) 5 F 3 E 5 A A RER R ¢ S ® LR
L#@éﬁﬁﬁﬁfﬁ%ﬂaﬁiﬁ%ﬁ%#’ﬂﬁ,4@” E ® 11
(macro-encapsulation) °
Blb/48 Aok Al R AL B 5 £ & ST e T AW
o HuWREMMAYEEHZ MY
e MMAAYBIFR
o EMERNIFIEME M
. % SBR PR BRI i g

‘L,E
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-~ AR RS2 A A R
(=) k448 =_i* /F i* (aqueous stabilization/solidification)
SRR STk Ap P 2 R 2 i F] G
FERS ki F A Ae B o LR AL
R i) ot g7 AN ) oF e /5@/;5 BERTFN L L
(cementitious S/S) o FEE_ I 2R/ P T4 2 I FERR FL A4 B
EE TR E RO R RTINS e
&ﬁ%#ﬁ*ﬂfﬁﬁ%’ﬂ&’*ﬁMgiﬂgﬂfm@ﬁTﬂ
be2 PR ARAR R BRI N 4 e EAE I TE 2R -
1. & Z_i* (stabilization)
(Di%ﬁﬁ%ﬁ%ﬁi%i@
AR ERALFRTH B 25 5 ProFix™
ERE S 5 LE}:):]ﬁ/}L % & ¥_Z (soluble phosphates) o ¢+ 2 f& 3 /& PLif

;m

« ProFix™ (EnvironGuard » Inc. > Houston » Texas > USA)
Tl fEgk A (rice hull ash) 3 2 & Rtz FEM A 5 B =
& % 222 A (amorphous) ~ 2 #1272 3 (biogenetic silica) ° 7f€=f51
NEF AP AT T HRE B G A RERET ¢ A
R B He G 42 BT EY LA MR ER 2
Fivde o ¥ i‘éﬁ\z;A i’:’xﬁ;ftlﬁ— ’ iﬁ"é@*p F ERB2ZBE o
PR e ¥ 2 g B St

.\m

]
5

peiE EJIH de r 7 PR T 2 ZEH>RHBFL P 2
TERR LB LY w@&ﬁﬁ%ﬁﬁ%ﬁﬁ*—&pH
BB E G MR RNE o F %ﬁﬁé% o Ra HE
BT LA E(BAcs)R B pH 2%k > MRk T —
fiiﬁ/\u#’ﬁfj pH - d*“&f&ﬁ%ﬁé‘lﬁﬁvl%” = - HHy o
B R RRIER Kk T ERRA B 2 R YV e P4~ BT AL 4o
&Eo?ﬂﬁ# e AN

Q)3 WA L2 BE 1t
3%&%*i%§ﬁﬁﬂ@%&i?%ﬁ%##@ﬁ%ﬁ
L

[d

e s % T/FHARE > FRABE o D) TCLP 3 11385 2
RE o Ram o RIpEATZ TCA (total constituent analysis)ip| & =
Ao SR e (bR ) X R AL G R S B2 B
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2.

Flot oG SAATH L G WS AP RUER 2 BB L
%,gﬂ’g:

oy

o BB 3E k- (rubber particulate)

BEMAESLRA Fah B H IR G S 0
O B L3 {o 2t «ﬁl’”} M 2R 5 o blde D B A
RS IR LR R E ER e AR
PE G WEREP o 5d TCA B> 2 RFEHF R
KAX-100™ B 3547 4 »cfe* 309 60 5 465 T 145 42
i .

« F #4k2 (organo-clays)

FMAED B A BRI RALI B Y FIACIA %
ERBYT et VHE R RP BB BT 2 B e @
J}i 40 W ik %] Z_ Fég?ﬁtffﬂ £ AL S *ﬂ'”ﬁ 4 e
oo et B WA FHLE BT S B
70 3F 5 R R EIR 2 @ (b4 ¢ Silicate Technology Corporation
(STC) > International Waste Technologies (IWT) ~ Hazcon %
Soliditech % 2 7)) ¥ VR EX F ORI F S5 843 A2 H
T o

” ‘4_:—7} T/ 1* B d2 (cementitious S/S)

SRUAN K T-“—l%%:@ APRFCHPDBELEERASF KA
T ;Jpv {2 48 T endk 1y 4+ (pseudo-mineral) F1 48 55 45 i@ FHE 4~
S EE L R
DA B Rl Ny S WA R LA L R R & = e
(Portland cement)= 12 B it 2. 2 Fo gk B pg ok R 00 AR fodk 2 &
His AR &P FIEEA L LK 30 (cement clinker) » @
SH-A ARk @t T F R&(Pozzolanic reaction) i &
ﬁ? 2 R EJ’«L«,J dvde A (fly ash)2t -k ik £ % (kiln dusts) & +~
7o ﬁ%pm¢ FOPEF AR A BT BT ERREE
bompip tEF Y »RZ3AFHE e d BV REILFE
P KEF BTE 2 KB o T FEAIF BT 5 FF LeahF 42
Fo BELINA SIS Y P RE &5
(1) Mk 3R Rk 5 AH(L & 2 5 RiR)*
(2) ik R KIEIE A

\ya
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(3) ik 4 i K /AR 2
(4) i 45 KR /B A
(S) R kiR /7 iR e B
(6) 7 % /4 A *
(7) KiF &« & & ~ KRR AK
®) % %
MTHEIAPEFHCRRLIEFF R @ 3500
(1)ProFix™ : H F g2 e 3t it 511 & ~ — ~ (- )P it o
ARV FNIT QRBARR P AR
cOBEFA LR R PR G R IR R AN G
i S s 1 A
e BRI BMEOER LT A §EPER A E B R R
k? o ProFix™Mz b ¢ FFAATRABIBRA FIF £ 5
FRAF BN TR B S AR RASE S L H
R o
ProFix™ ] & § B et ® ~ 53242 B~ &5 ff > Flpt s
ﬁ%%wﬂiéﬁﬁoﬁ 3" 27 :
o FIetH B8R 00 R R S S R o
(2) Chemfix
F R Chemfix > 7 2.2 2 S B3 3PP RBAGE PRA N
| (silicate setting agent) » 4o7 Kk ~ =% ~ & F & > AddRAT
BRAFAZF A SFRULE B RAZEH RN G F
CRLF ST F ) o
(3) 7k i3 Y ;& (cement-slag)
WMAEFEHER YN BB TIARR RArH 5 EH K @
oo FUMABB Y TA L .Ua%iﬁ’*’?%&‘i - ‘““%’ K 4 grA) s
Kidgh 2P 7 ‘415‘ FEEGREZART A ‘“‘#%F
= mips (8 F B R SR RIRRIAT i
PRk K fééiiii CETEEARRF B 25 Bl
yﬂ,ﬂ;ﬁﬁﬂ‘ﬁ P 2 BRE AT S
L ol R RR R BBt
| #rw uz’?},%zisi"l LA blde D B

-~
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f&@&i@f%umﬂj%%iﬁ A RERS A2
fo eB A (blde D R T p ARSI RIB)PIEZ AL RRR
FF o

3. b FE Tt 2 48 T/ T 1 J2 (in-situ stabilization and S/S)

ERCRR E VA R e) SRS Ui N N SR
FER/F BB X FLIEFE - R o FR/AM LG H
Pal B HTR K AR R A 2 AR B2 DFa o d g
&ﬂ**%*%@ﬁﬂgﬁﬂa&? FF e FIR R E T (R
M m IR hiE A2 L R m#@’m%ﬁ- |55 i

PoT A BRESEACEA R S AL HERR L dopt T
MR e A o

ol 5-1 477 o e - E s e gt BRI Rk 2 R UF
ERUPRFET > Z R AR o R F L ERAT AL
41,500 kg-m gz 4 5 i F x4 3 e ERIE S R
EE A Fad? > RJLFERE Y T E 30 o "ﬁ%%%@E
43 2% S FE R FRIZFEFRHEIHE RS U,Lu**wr,a

jL

o

w

"3‘)-

% i
gl
Sl 4

\

|

a,

FAFRTRERTT JOoIEER AT R LR
3’-%%*“!"&“%;‘%4@@“&&}1 C BT R oA R e R R R
B i RSLRE o F HATE R T A 2 T R ok b

TR I S S R R HE Y s A Ak
Ao HRIRE RIE S A T 0 RIT A BB PR T b4
RH* 3 & B FE AR 2 W TP ;ﬁd,i%iihﬁxj,r‘lﬁ%",f”ﬁv};ﬁﬁ
Ap > FHEFE > dop TR AEIT A A o
YIRS A L ST A R

(UEMﬁF%&ﬂﬁﬁﬁé%%ﬁi%@ﬁ&ﬁ%%m
Q) % 5 %R 3 IER AT 7.6 2 ;%%iﬁ’éﬁﬁ%ﬁ%£%
ISR VI b m}%@, SUEHA L E foo kT g
g
(=) & & ¥ 42 =/ 7 =it (polymer stabilization/solidification)
%‘xé\'%‘ﬁ%’?\/rﬂi“ e AR R E AP RN ZERT 23
e RABESE ) KWL REZE S FMPEES o B2
RE LI RFAFICVRE > AR Fﬁ%‘\@«f”ﬁﬁ FTEL”?'M 62 &

4

EY
7
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TR R ERA T R R AR D b S

Tp F VT o

T IR
R
Gl

#T 48 (caisson)

(a) M fE 21 2 fE7/E AL A 2 F

(b) &% L kAR 2 My AL 2 EUAL 7 LAY
Bl 5-1 Ry T2 RFIUAT RILHNT

ReyFxEgr penv 2 5 24
1. # % 4 F] it & (thermoplastic binder)

B RHEL G DR F B GBS SRR 2
ko @ s gris g BV A 1Y o R e 4 (polyethylene) ~ £R 1 R & A7
(sulfur polymer) ~ /& § (bitumen) % #3221t &) - § & B P H
BT e URE > R R F RS R R E S R 2R
RAPRRICT IR R R ES P o KA M DR F R
WEBIEE S JIZRBERPENRERRILFEY LR R
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k)
14
Hels

23E e T ORE &R LIS HE

BREREBE > > FREF LI TR - KRR ES HMEY
s RVBEAF TR -
. # F 4 F] 1 & (thermosetting binder)

BMAPHCH L FEREP T g blAr I REF H M
(monomer) ~ & i* #&|(catalyst) ~ iE:E F|(promoter) » 454t BT H & F
oo TA AN FR o AHMEFI R EZ LG TRk T E
FCEARY > P TR g e o ¥ RS B L
g FIHEF M § ¢ % g F ¢ Y (vinyl ester-styrene) ~ R fig ¥ ¢ F
(polyester-styrene) % & % 75 (epoxy) » # & ¥ g W jc®m AN E ®
P o R U I P ARFARRHCREE
Bt i % o AZiB 20 £ 1 s F gt B A B AcILE 8 7
w7 iﬂ?ﬁfrﬁ FRF TR o

(1) ® & 5 (polyethylene)
D%QT#ﬁ%@ﬁéﬁ‘ﬁﬁﬁﬁﬁ%ﬁﬁﬁﬁfﬁﬁ
FodediMReEs 7RI SRBHEAL T FRTDE
P oo b4 B & K e % (high-density polyethylene » * # HDPE)
Ed @ LhEBRE s e Aot T REES LK 2 F'&T?
2E o iﬂmHME%EﬁﬁQ%%QQManom@%&ﬁ
& 'f (low-density polyethylene > = £ LDPE)R|d & & & % & 48
Fégm=xo 5 1,000 Bam+ 3¢ 975 10~20 B L4h > 4ot 7 2
LR LR AT SRR HThSHE o &3] LDPE B R 4
0.91~0.93 g/Cm o PR3 R R R C Jffﬁ » LDPE & 5 # it eh
3 BL(LDPE % 8 © 120°C » HDPE % 2 © 180°C) frii i< ¢4 i 14
2 4B B 0 ) LDPE #2% % R * %@@%ﬁﬁmﬁ?@ﬂo%
CF TGS B E P TR A A BB R LS AR
(2) 2 E_& -k ik (sulfur polymer cement » SPC)

FrR B KRR AL & 4 (sulfur polymer)’ d # B Bureau of
Mines = @ (USBM) 7 B2 7 i &R iEAZTA 4 g it 32 5 =
F RSO E T F M2 2 Ay » ML EJA R BF
¥ ¢ Cement 2000 » ot & 5 ¥ 5%(EL £ 14 )z TN =
(dicyclopentadiene)#? #x ~ % s & Wigm & > = F A - A & AH
I EAR R 2 A R AR RIR S - B MM T A 2Lk
KGR > B F AR IS B0 1200C o e 2 9 @Ak R
25 7@ a(cP) > Tl b e BURIIR & B P T o qpaRat kA
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2 b TR BRI B RS e

2B KR o FRRCERIE G B REE blde D HRYGA 2 3RS
PAFRORFD2E 2T A FRER R DR ERR 0D
EE St Ea CE SR T N AR S R E R LT AR
AR e R T ehiRa > - Betae g BURCRA KR S
Frpe@ o HHEmBEEREAF R ERY L AT REREE
SRR B 10% 2 i (rad)2 y SHAUPR S R R A KR BB
HAR S I L T PR
(3) # F - F & 4~ (thermosetting polymers)

FEMR E P A d Ao (5] 4o methacrylates) 45
e B EF RTA S B EF A hn (T PRE K md &
FRimNd aed kit r BT oRB2 BE BRI 2o
Fot- L¥TH R A2 772 AHTF FAMEOpd Ao g
d HidrH MY chffdd m BB 7488 R TLEREY
fer AgEeE oo FEMER A LMARPREN S F TR
oo R A A xu»—sﬂm% 2HER 02 H B e
& (R R )Y 6 B BE Rt o 7”’5'33’\%%‘*(ge1 time) 5 f75 &b
AR M- M e B DR E R pE T ;ﬁ,éﬂ PR g FIRE R e R
B~ BRI RS G AR o

BRI A T S A B Y YET LT
it A 1 FIEEF L 14(3~300 cp) v & H it YT R B L
ER AR o ch - R U R C R
o it chFUBR 55 B (7 K 483 MPa 14 R 4 (e JFARE 3 3R
AL R A R o B 4 HaL G I RJT AT R R A RIR AT o
FILE B PE S T (Glefi N dk) ~ R 2 BRARZ R ks 5%
3> 2 10°rad 2 g 5¢ » ¥ 2 B 4 ] % 2x107" cm/sec sk 4 i@ #
GBHE MBI RABREF IR ARTEREESF T R D
E o FRABRESF - LRE O T RZES o

REAF /ARSI R DRI — 5N A LR 7

PRpdlagid  EREYUFCPRY 2 EHLF T EF 5T
Fooblel BAFEE S BRAPEA  RIZE Sl A A 2
EREFIE RS W R AP WU FEHTTF ER TR
Er R EH/GHe PR BT ARAN) 2 /%@‘1'
S N E (e D IR R L, e A ) HY f ¢
BRI 2 i RGEH A 2 B R ‘@Eﬂﬂa_?fx?

fi
vy @
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2R P TORE £ G R

14
Helt

B R 42 BB A R T AR (TR A RO KR
EILAEREEE B A T A o
=~
BB AR B AREM R R ik B AU A e U0
(-) BBEDEEERPEDARL TS T -
(=) B/ auB Az g 84 B B A b il ff o
(Z) FRBAPFLRAC/FEL TERY § TR FLARL > i
PLEPER A E R o
() FROEBHA/ETC AF DR ELRZEP o T R F
LR A S b K PR R o
PP R B EdE D 2 g s 2 sERhk ) s Sk E
CEROER - BRANTE PP R RAE CREE IR
ﬁ*i,y+sﬁ%%w;méiﬁgwﬁgggﬁw@iwﬁaag
HgE 2RI 10E R > He & 50 B ko
£ 512 25200487 R BB 2 FEY F L2 FF o
%51 FaBPgeirr hr gl

ik W ¥ e HR

TLHE LG B FR A2 2 #0000 3 85 T8 > 2025
ﬁ%@wmxﬁ%ﬁ'“*ﬁ%ﬁﬁ%
Frend BT R A~ B 0 e
ok d kA R TR PR

AN - A N ® &R o

L LA R I Bhyig -

i % gt AT 7 R AR Bt g o

R L R R R & EN L S B

S

A RR(7 7 D fF F(calcite) £ | Foaw A 2 B U4 (pyrophoric)Z B3 £ o
% % (dolomite) & B fk B ) e L L 12 Bk 3 &7

Y ZHBIHR(blArd R BA)RIL | TR AAGRBAPERBAES T
Fa Az BAYT (fluorisilicate) -

itidind Hhg AT AREREL | BT UEF K AL AR B
Aot § AT FERRAT > KB E ST)PISHE | DT L HiAOKIRGH  Hi 4 LB F ik

3 F oo
it 2GR BRI B R R o

-71 -



[k

[Giog
ﬁtﬂ

g2 B TR AIFFEHE

g gL

£52 FRBEAEY HF]F

PR E

FRER TP g '
é‘, °
THEFRF WP I RIAER | R T T REAFDRE -
gitey
R Mg g e IR MR P fod F R R
‘:“-L\ o
s
ok d 3t B AR GE 154200 6 % 03 T R AR
R
s aﬁw%ﬁ“#ﬂ%‘r TR B PR B A
H ’érxﬂjml—‘-b o
)R ”ﬁﬂ“#?”*’5¥dkﬁ IR KR

A B SR BEE A TRk

ﬁi‘ég‘ﬁ:‘iﬂ;‘ﬁ“\P //\l}'}

WEesEHHE2 5h AT pEaL

=3 <ﬂﬁ’%ﬂ%ﬂﬁﬁ¢ﬁﬁhj%gﬁ*%@é
Pornp L4 R M2 BB GG
Firy FiryPrREERArORE -

FhELGN ~ PREL TR S FAPA T
[ TELE R S LI

s AL

B SR AT S B B A e s

B o

FifL @

LA 2 A
& 95

RER PR > TR RORR
WOR N FRA o AP P HFH IV RE Y 0 i3
k2 -k it (rehydrate) > @ 8 S LA o

f B R ERRGE PRS-
% &A% R E LR RE R B AP PR o
FRFLAN ~ FRfL4T ~ EALPLAT 2 B pmﬂ#%mkb#mﬂ¢gw =P S M
kv & g FiLE R e

PARE G (G g > A R G %xkﬁ RAEFRRE & F BRE SR

'“:43?" FETF)

LS ) ehat AT o $ON R P R

%ﬁ rg/ %‘lé}’ﬁﬁ)f"ﬁz;?

WG (s~ G | BIRR G RSB H L ARRE 0 TERORE R

= f%) R e 2 Ehat A o RFE P T T/
R gLF g - @ iR g R
Fig-kik A2 A0 o

MG B d A | TRR T EREL LY Sk o S

414"]"?—' to i 4”’ 2_H 'Lﬁ.f_}i

% 8K
__-El}_ o

§ ORI § g~ B A

oo & E )

HORPHE R E B AT A § A

BHEAR 0 S B RA L

-72 -




VR R E Y i

£ 52 TaBEHEr chFF ()Y
BFAR B
B~ B~ bR SR Ik £ HERER > MU EH LT TR o
Mg~ § - Meut BTV PERF o VR ROR AR A2 R

it & o endt A 1 e

BB A LT AR

A

%ﬁ%%?i&&ﬂﬂaﬁww&an,@
%T#*ﬁrﬁ*?éi Z\U:I?f% iﬁ'ﬁ:;
II\:J:‘O

-

e
A AU R

" RO pH B2 TR 2
i

P ERBEH ST

FLFA(B] 1 & Y 48)

-

- AR & 3 " ST U A - L

23 P 42iF 0.01% -k P 48
150 mg/L 2. 7 3 (A fh B

FERALHCK R B A o

P AZE 0.5%2 K ¥ AZiE
2,000 mg/L 2_ ¥ ;3 1+ F i B

oM BE B R CKR B A -

PEER KRR Y AP

R KRR AT R IV PER o

5

dodk ERER 0 Bt EOREAH VPR $%
a4 o

ERLPWEAE S afERGR R PRGR R CER s X Mt
]/\II\:J'_O

i ECRGR (B - SRR )R AR SRR e
M;\IE‘O

R i AR KR St A M e & § 4 cd § T
G € E MR Z e R w A KR St A
lt};o

ERNIN

AR B R Y —F ET L 2 T
¥ {7 438 % (treatability test) ™ ¥ i oy

=

&R dEd 4
TEH IR A pc s H

PRI SN2

FHERERY VA FP o 2 N2 RPN R LS AT
PR A e d SRR ST B 2 ¢ RS
L PR B (200 5 E)Z e AR BN e B R B RR R B
W AFRF2Z B2 B /ATt gl 34 it
CREEERDERURETATER S RATR T iR
i%iﬂ/%i,ﬁﬁiﬁ”‘ﬂ?‘@ﬂ*ﬁﬂﬂiﬂiﬁﬁé
PR NETIRLFIF ZAAPLP I EE S RJITARR T 2R
&%é%7% SRR ERAR T EAEE B AR MY R

-73 -



EEHLME S T RS AP B F LS

Fl+ & FHHR R ~ AR R FTRE  HYHT AR L
FZa¥rplEe 27 WEBF AT BB ER - FERE - HMURR
Rk~ BB A2 FNRIABZ NSRS SRR C/ER " BRER
(freeze/thaw and wet/dry weathering cycle tests) & o % 5-3 i F it /48 =_it
PR TR AAF AR LI EE TR JILT PALR - B] 52 %
Bl 5-3 B4 W 58 2 R BT/ AT RIL S N2 AR R -

% 5-3 FIL /Rt adl- BERFAPFIALIEEFE
23 saqe

AAPEE ’ﬁ PTAR R FE £
(23EFR) I
gv‘.]itiﬁi%f‘]é‘_;f% %‘r | V. ¥ At

it 4T e O O A
d it T e .
it LT e n
R mF v
k% v
LB 3 ek v

\ 4

v

g

FWEIP

IR
Cii QA n
AEFEEER L
y [
L Y u
I u
AP R AP F n
Fo| o iR ]
T | B R A n

RN ER

-74 -



i
14
el

23E e T ORE &R LIS HE

YA
B

l

5 - AT
ERE W s N R E W AF A > g
“ ok YRR
T % HJLE — EUT A
Ak al 2 R
R
W52 s f@e/Fan fuinges L mY
p R/ FL
Mlvﬁ’:#"
4‘;7' —
i F— B E ) B F 2 —> A G e
/A ——y

B5-3 My /AT AgZinmr LR

5.1.2 3% 3@ibix
- N B R

BT i & (vitrification) 3 #- R 4+t F B T ASL 2 (B * 1,0000C)
G I AP foT B IS B RS AR B L AR R T
P e LI E B B B S 0T 2 AR B L B S

7 e oo AR BHIRIFILFE DA N BT iF]{t%n #t(plasma heating)

7 A 4o # (electric heating) ~ 1 7 %25 P (fossil fuel combustion) ~ R &
v # (induction) e 4r #1 (microwave heating) & = 3¢ o

TB ol st (R AT 1§ R b YA & N2 A by 1 ke

FEFARRDAHIE G > YRS AL KPR GRS

-75 -



EERIEE 2T ORF AP AP P

Bt 4 F (silica-based) » @ (5B iF & B4 Fris A
A IR P IF 1 (in-situ vitrification) & * *
ﬁﬁ4#%¢ﬁiaﬁ%’@ﬁmﬁﬁiﬁﬁﬁﬁiﬁiﬁﬁ
i R VR ETRE A EA -
FRPAN T RO ERE T
BT T 4 AT R 2 A
Coizit BT 218 » L3 HiE

$oAE2 I T T

- );L Iw}

Fisw A4 & :F 1,400
o BPLIF I EALT
FRIEK G e o %

i =352

BT 4 o 2B

N
B m o - A2

C w7 WA AR E

m%ﬁ*wéﬁﬁﬁﬁﬁ4#

;™

"

\\‘:‘

SRR TES

212 Y

LRI

/

o

iuﬂt" R

AR T
"’&}tﬁéﬁ 7 1,600~1,800
A Arm BRI IR R A o LTI
SeEehd EP LK A AJLER T i 20 # U
MG F AR R
BAfE T AW PG HE é‘.#%“?sc#%‘_% °
R H s > FLH P

A e . eI S
5 e

= Jew

TR R
R PTG g2 A7
;gé ERSEN- L

ﬁ@wéﬁ—§£&ﬂ4mﬁﬁ’ﬂﬂ?@£¢ﬁKﬂi%ﬁ#°
Gt B EPA Y R BAR R A TR BN 4 54
Fﬁi%ﬁﬂﬁﬁélﬁﬁﬁ‘ﬁ@##?ﬂmﬁﬁm AR R RER
PR  G (Be A B BSR4 S L R B A) T H R
D RSL f R 5T F R B A P A -
£54 AR apEpBY 2L y3mRAD
SRR e
éﬂ\i\ﬁ\‘;i‘\é\%\ﬁi\g\;\i\
LA 0.1%(E & PR L~ —
0(";&_) jﬁ\%\ﬁﬂ\ﬁé\&%\}?\é’j\j‘
/Eé\ ,\/f\“\”‘L\"’\T‘\E\_»\
EREVENIC TN
o 35%2 (£ 2 10) AN A R
[ 5~15%2 B (£ £ ) RN N Y
BE SR 48 AT B S A AT S 49 s 4T
£ 3% 15~25%2 FF (€ & ,
' (T ANy AN AN Y S R
123 25%(E £ ) o~ B A

-76 -

° JdL

%
2 18 >

B d A

5 b

# &7 (alkali content)(1.4~15 %)r¢ 4% T F & frip i
SBE(> 15 Uk i B T ER € LR A AL i
BAE S BT R L
X 59 e g
CEAREL o FAEYBRAE LW
AL ER CF ST B2




14

Helt

23E e T ORE &R LIS HE

— A o R AR o BRI AR RJT iy b iR
ORI RS o A2 £ FEG R 2 1 E (G EC R &y %
» FIHE G RMOEFIER > BAJLEAY O R R 2FRETF > TR
ﬁﬁﬁﬁaﬂﬁﬁﬂJHﬂ%ﬁwfimﬁﬁﬁiﬂiﬁﬁﬁ@ﬁﬁﬂwﬂ
GRPE &= B & 5L
S A
TF B I ARIRZ T o T AR SN T A M Rk
(C)MFABCFTIRFIERTRE > AR - BB R E TER
1,100~1,400 C » 3 33 8 B ¥ £ 1,600~2,000 C o >3 Y4 R
AP S E LSRR el PR F Ao B BRI R b
LY RN N & Bt {;J@é B BT A o K/%tbiﬂ v & JE -
BRI LAT S @ VAR B RIPIF) R R
Foa ol N ARA E IR P R AR AR R TR /"]‘ beiE R EER A A
G EIE A & o
(Z) ABPFTHE BT > R PP TRFERTES > FIP T A2
TREF DPRIF AL a0 F R TR K R

o

(2) Mt LR ARG R LR TS A R
KN E {!_F‘_/’I‘J}'ﬂ%fr zﬁ&ﬁ"fﬂj °

(B) P RIY g FLEHAILTT AILL ST AP T 5

B R o d e R A

(I) PRI T ¥ FA2ZFLIHEQROFRILE )

() REAFCERAL L - SARABREBERY A2 R
o ¥ R IR FI TR MR AR R
o MpPBFILT RS SIERBEL X 2R G FILR 2L A
FEERE RFLEBSR 5 GRLAT S ATE L

=

RIRRBERDER X EEF B L 5E -

A

d
¥

i \\3

I

#

\m *

513 4 ii‘}%‘i%ﬁfﬁﬁik;‘é
B %) ot
(-) Hiwh %
2 3 jj %2 (soil washing) 7 #-2 347 ffﬁ, s RR R G A
JR B F AR 2 AL EARAR PR §

-77 -



EEHLME S T RS AP B F LS

Bfllmel 2 SRV Bt F 2 R ER S OF > P E
AR EP R M ET N LB IR Sl 0 T E
R HE LR R E e & (et Res T Lf ki
4 1‘3@'}%‘/‘%7‘5‘: SRR R EWE l?]fx—gr‘}’:“ 1993 & =% a
2_ King of Prussia 3atF FR* MM T3 L F 0 Bis 0 ki E
m&@% FAES BT 2002 % 0 EWG 8 BlAAEENY S
Er - A 2 SHEAR AR AR AR N2 BN 2
ﬁ 4 i/g/)a K hER 4 ii%’/ﬁ Imjilﬁ:fé‘f""‘f RENI > ﬁ“ < 3R
AR RS R - /fd“'ﬁ—’ib*ﬁm&"g?“‘*g/ﬁ’m#

T

HEL E e L B oW IR B 2 2 S 4ﬁ”fmﬂ =
Heidemij = @ $. 5 3% 1983 & f % A Pjirie {7 4 35 AR50 18 é_
WA R R G2 AR RIS 2 2 tg?ijﬁii B AR Y o jTd

1ﬁﬁ£&ﬁ$WEiﬁ@&ﬁ%ﬁ&ﬁ@ﬁ%&ﬂmo
(=) BEF4%
PEIBGFAPINEFIRF LA TF LR AR ET
FlEG M
L&t AR 23R ALY 28T -
R BESTER IEE S
AR ERR L AILE R o
N LR
(- ) el 2
—HA T X EERFT R BT R BRRR RIL o faikE
4 ﬁrﬁ«’rﬁ‘}% ‘}’i(&rﬁ%ﬁ e~ 1R Fgph ~ BARL R R)TR R E £ B H
F2_ EBH o FREEBRRMERSLIERF g Bt 2 &
EHF AT > FRE ERTER Y BN o BRE G - AR Y R
S IPSE e SUPAE 3 S SN CESNLE. §FLE- 9
(=) *zHh %
&%gﬁﬁx@gﬁﬁ»—&ﬁbéﬁ&r*ﬁﬁ‘#%ﬁﬁ‘
MERERE 2 N RIE ~ BRIEE S B AR 54 Tw 0 3R
PP el
W e dL
2GR KRBT AIFRA T2 AN BERE -

b

=i

vl
o

\F"

-78 -



14

Helt

23E e T ORE &R LIS HE

i
b

PHEFP2LE 2R ERG Y L ERGOFRE R TR
R AL E)E e R FRR LRI X5 LY
ﬁ&w EBRTH (0 2 2 ARV ERY B o
A B

B -1 TS IR A NP SR S 4R
A
AR 4 A L

HARP TR IE A AL 2 MRRR T EL 4 L
TR ERRL AR > T w e £ AR RERRKRILS K
BoFwiepRE LA BRLS AL 2 E ER/FFE RS AL
8 N

Y SRR R T S, @; LT e~ A (Ao
5®”ﬂﬁ&ﬂ@iﬁamﬁséwif e i AT

_.,\\
AN

|4
e

W
S

—

B
e
fa

M | B AR
4

—> 2 “,f < 3R R) T

B — i

v
ER A ke i

i 1
T 2

/
LA PR
7 i ’

Bl 5-4 @kt nses 2 @M

-79 -



LA R

2 b TR BRI B RS e

514 3 &~

L RE

S B 2

\-‘-N

% B A 4F (pyrometallurgical recovery) @ 4] * 8 & ia"t % if
gf,_erAjaﬂfwpm’mw“&;}iﬁrig%cﬁ)@z? mE S
AU e BEAMEAF A LA A - A2AD % LS iz
CBEMEZ AT L RALYEALELEBGE Fla T i
Bw e f1* 5 F - AR L B R RTE Bl Heo

W

("q,
—_
|

N

L%A

Aga

,\WW\W%ﬁka
BB A S -

BREFHEFEIEL A E D BT > oA BRI 5
B R A B o A S B At PN > £ 2 BT E 2

Jed #F o
MRBEREFFLIERIL LY FERG aR G i E
ERCTRF Y o B RRF A R e ST Pt AR 5]
TR PEFEAREN- BEROTE o FAILIEY TG A EeD
FHZEERE R ERD I F RBIRIDT I B TR
R HE R F A AR SR A TR R T IR ) AL & e
JRERLR Y AR A 7 I *Wﬁﬁﬁﬁiaﬁ,ﬂa%ﬁﬁﬁﬁﬁ#
/ B oo Flgt o BRI AT G R R T IRR I AR

34353 b ahp e T 0 Rt h*maﬂﬁ’i¢§“”§&
Ao R R ERL N F R R o B2 AR B AR B A 2 5 L

PRI A B A o el G F BEE F Rl
d A AR BEE 4 357 CiEEOTR S 4f 4 S e BT A ke

oA AR BB B ILR T TR jwl};ﬁﬁ;ﬁd;‘;ﬁ;% .
WL H B 4 RBE L N HARRE TR AR
ek o @ F & Ao~ B RB S B R A i g s 2
WHEGORK - FRBDERE Y M FagL g Hod gk g8d 30
BAR R (AodT ey f) 0 Tt A T L A FA BEIT AT 8 00 3 dodk
CEERPFHERRE A F e AR EBEATE LR
Rl 2l & B3l s B B pis e il o jm“*s%“ru} 11y
AV EN PR N LR R B e 1o mp B BLiE e 2 A

%
<
BAET S FA AR F R3S -

C

TR E A AR A BB B R K 0 T R A A Ly
(%ﬂmiifmﬁﬁwﬂ%vﬁi%h*ﬁ@m1%$»Q¢;%£@
WA ANE & FF o TR E U] B F A gl g %

- 80 -



k)
14
Hels

23E e T ORE &R LIS HE

/fé"ﬁ @ﬂ@?ﬁ ’ G]I}mefim,mﬁﬁﬁi;w—& 35 )1;\%4‘1"\1_%,
BV BEASEE SR NT AT VARG ZFFAPFIRA S
" SR e

() BEARZEFRCEDRY > FHIEFRE - A2 > EF)E
A Y B R Fenp o

(Z)@R*FEAHZFELIEZ Eﬁkf‘ﬂ%ﬁ>i#£$ 5-20%

(C)FP?WFLERMR BLFEFNRRNEF 2 ELEHTLIE2
L 4ok oo

(2) ¥ 2w igiRE 3 §AE e /S E %9$5w$ o 4
FROTT 0 e 1 A EEagE i & 5,950 1 F & 11 2 gt 7,830
~E 41 aeEegs g 700~780 ~ £ £ 1<AP$ETﬁ® 50~250 ~ % % ;
oep ek §%) 5295~8490 ~ £ £ o

w‘aﬂﬁﬁ

1997 &k > A2 WG 35 B1R* BEAYZILE EHIFTH 2 E

HY 7T HERIER T Ik » ¥k 16 B ARIERGE 74w e 230 H @ g2

FAEF R B E &R T o if £ Ao %@#ﬁ%’%’3

(-) F 8T
(=) zXBRAF
(2) =@a»

(2) § ABKE KR I
(1) 7 4R
() 7 &Rir
(=) 7 AmiR

5.15 3 4 v
N o R
By 4

é\'ﬁfv

L IPE: (1n situ soil flushing) & d4p i * it § &3 » $| X 73
ok PERB-d s TR AR E SRR ES

@é#%ﬁzﬁﬂﬁﬁkﬁ"*m]F”émfa%@SS
NI 0 TR TR/ ERF A2 SR G F

S
3‘

r N
\t \}E&
o
ol

B
’5-\;‘, -

]

R F_k .

‘ﬂ-
i:»

A N
7ta

-81 -



LA R

JE BT R AL A B

BRPEE Ak SRR EE A BRI EE I‘Ji‘%i%
ALY AFRER 0 BN F 4P B A2 4% (emulsion) & A 4 it

g Rt Y A2 323 (NAPL) 3 &2 5 4 4 4 "xs’.**"“
ST REE TR ER X

——— ok

Ld
e AR Ok PN e BTk .
. L3
° L]
L] L]
. . ¢ PR ° Y .
L] ° L] °
/7 | o
[ [ L]
] ] v
° [ [ =
. - - .
N —

Bl 5-5 ¥ #ikiz 7 3 B

HrE e i%’#iﬁW%%éﬁ%a%ﬁ@~&£§b@o
Ho R ARV R 20 852 £ £ H2 B 0 B Bk Gk
AA i > FHER BRY AZEBRR MKEER P i“m i ]
46ﬁﬁ*mﬁgkﬁﬂm’a@£¢éwﬂﬁ¢@w%$&wmmm@
B e AOP A GA fs kg Tk BRER A A 0 BT 2 K
WA A AR RBR " 775 4 $ % Ik A (apparent concentration)
~tgHiAe e AR EF G AT R RITAETS pivt > BT 2R
“”ﬁ*ﬂﬁ%ﬁW%ﬁmm’méﬂﬂfiﬂﬁ%é%ﬂ%ﬁéﬁﬁﬁﬁ
AL B A g TP R NIRRT, G SR S
w3 Npeaps g oM AR AL AR EE AR AR F 2
BXREkE pH &7 > £ F gt Eiag B A ARG R e
a»»ﬁ%%Tpo G E AR S BB o AL e
rRIFE gL REYE £ Wm%€¢%“+#4ﬁ%w(km&
6)0&%#*1&@ PHER S BRI AR K 2L RPE




23E e T ORE &R LIS HE

k)
14
Hels

W

.
\/le:

EDTA %2 DTPA!"! .

. J}iﬁ‘fiﬁi Mg %%[15]

CEERL N R RAILLG A R F RS 0 e b F AL
FE o T A g Fgfrﬁ%fiA R o HRERACH doT
(-) mERY »Ed S A Bz B AIRE L o
C)ﬁﬁﬁ%ii»#ﬁ’w%mﬁimgémwmmmm%ﬁiga
) i (soil fracturing) » 7 12iE ~ H # HFm 2 E P2 B8 o

( ) \3"170/2‘ ¥ AT R Kf,—]»,]i}_JJ % f'ﬁ‘_/a";\ ﬁ'ilk}_/—g _/_711,#;» X _‘,E[ —ﬁ 3L o

s HERL [15]

(=) doim b e R~ 8205 A5 0 B S PR UK
G SRR ’;‘rf’ BLJEF A WO s F T o

(Z) BRFRFPRE > S8 TAKFR > RIS EEFRL 5L F
oo

(Z) F letsz A4 3 iFe- Hag o

(B) Vil §3 X F4Wic AL E X2 FBIFTANE NE I g
7§ F(SOD)i# & & % b H{ e B 3L30F LR o

Rl

Y

AILE b kiR RN A S IE Hpeena s 4 2 g 2 3 1998
£ 11 72> 2FERI G 64 BT G HY 42 B A HH 22
BRIAFFT  FEUFHE S O 2FR G 241 Miﬁv‘ N e
o MR T 0 FHY G S BR Y RAEA - E 5w FEHR
P35 B Koo AR 24 g His A AR PRSP R
7 % Fa v £4 » DNAPL(Z F2-kApirdpis $#4)% BTEX(F ~ 7 ¥ »
e FE PR Ek S Hepdo W ala 44 PAHs~PCBs 2 &£ £
%n”fvIO@HF°%55?iﬁﬁmﬁﬁ%%%W2jW%$&ié%
gk od £ P F g Jo bR AR A3 3~12 B3 MM A& (pore volume
PV > BB enid $ 4 ame b PIARS AP f68Em %o R s A3 55 %
4 (4w PCBs 2 PAHs)» 7 g 3% 2 “’T‘ % IR o
HRERI N ZORRARE A AP FRPLAT S
B FAAPFE A 322 R JLFRETFE @ e blde s f1* Fenton
i 2 R AR S NAPL(<1,816 = 7)) B H i 5 220 ¥ A/ 7 » (2 g2
{ ] RA I NAPL (<454 2 7)) HE § 32 1,542 % ~/2 70 24
BT Pk v‘[}%féﬁgiﬁ - T EEIT AN L 75210 F A2 B s




Y I L R N - Y

ot

BH BB oI BRI  EF L~ deii 4 g RS
n

F

| !
Tmk

Pl

% 5-5 W ;‘k;‘éég#.&%ﬂg[ﬁl

e AR ARR PR ] ERPA yE AP fed 3 %
(75 Z/RLEER F) (mg/L)
Dupont Site,7g, CCl, - il By e | 12 PV b Tk CCl, -
(7.6x10.7 m) 1,000 mg/L & fieE 214 mg/L
AR &£
ERPS
GE &1 > %d PCBs: 6,000 % & /515 5.7PV — 10 %2 “,%
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\“
%

I£48 : 2H,0 +2¢ — H,t + 20H )

(Z) RFGERF D AEPRZ IR I EE CFERET A RETZ
%%2%&?/;“ @Wm-@‘_ﬁ FlF o RFFHIF e(mL/d)’ VN34

Ceg E
_ Loy 3
Qp il 1 (3)

o ¢ » L=2 3 ¢ 41 & (length of soil core > cm) ;

A=# & ## (cross-section area » cm’) ;

E=% i £ (potential difference > Volt) ;

=% i 7 >(zeta potential * mV) ;

N=im W ALF % Be(viscosity of fluid) ;

e=im A8 /i T ¥ #c(dielectric constant of fluid) ;

Qs H(S 2 A M) -

HRFHIMF QAT B AMENE T N

Q =K. 1. - A 4)

£ K =7 %15 % #(EO permeability » cm*/V-s) » — 4&@ = > 43+ 107
3 10%cm*/V-s 2 F > B K. ehgn 3 7 k8 o

—% = & (potential gradient » V/cm) °

(2) FE B8 BY BT RS S A3 BF > DRSS ki
ra”/p?r#]#BF'& FT@( '!‘(E"‘:)s ]‘J’ %ﬁn‘glL‘t?}%’F}%)ig 'QE"S'\‘
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J = Di*V(—Ci)Jr['i—i'jCi,u*V(—V)JrC V(-V)+C K, V(-h)+ ¢¢5(/;Sfls)+k

(5)
. . D'zF .
R = D=DTg

Ci= % i + kA (mgem’) >

t= PF R (sec);

V = 3‘ I % i# (interstitial velocity » cm/sec) ;

r= FR DA (gem’) ;

Cis=i # & #4? kB (mg/em’) ;

k= i &% f2:¢ F(I/sec) ;s T=%2%EREE(CK);

f=3 I4. & (porosity) ; t=3% /it i% #ic(totuoisty factor) ;

R=4% %% ¥ #c(1.987 cal/’K-mole) ;

Kh=-k # & % % f(hydrodynamic conductivity > cm/sec) °
=% L+ % & % #ic(effective ion mobility) >

D*=% »z 44 % #c(effective diffusion coefficient > cm*/sec) >

D=p o /3% 7 # 3 ¥ 47 % #(diffusion coefficient of ion in free

- 2
solution » cm“/sec) >

Flot h b IR TR R LR RFT e
2 B dERER (£ mxa)’4i{'}if“4;_’4t%"‘ 5 At e
PR AEMARF R A AR AT LSS TR D
%ﬁi*ﬁi PH. (E fi 7] » % fg 3t 40 14 2 4757 o

Gl LR EZCRLHE A2 FFE R ART L 5B
A -(1)?]*37 v d a4k R 4o 7 % i (electroosmotic flow)
#+ B # (lonic migration) ~ 'K e 7 f% (electrolysis of water) ~ & &
(electrophoresis) ~ [ & s & T f# & & (electrodeposition at the
cathode) ; (2)7% # A_F W 4e T =30 ¢ 3 2 ik Ji 0 blde @ SR/
(sorption / desorption) ~ 45 & /it ik (complexation/precipitation) ~ fi& k& &
J& (acid-base reactions) » #%%{(dlffusmn) Wl sy Y > D
LA I MR- - RER O HEh o MR E M2 (B L
B AR E)EREGRE pek s i 2 SABKARETRAL R E
SR TFHALY  BHPEE EF AT R ST
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3+ (hydrated ion) e 4> — BT ¥ 1 fodcB ko F 4 f 7 o- Hid
AL AR P ] > TAMT Gk £ TEr X0 P A F o BT A
e B el Prs (¢ 18

kAT AKESE o TR 22 B E R ER
B 4o it
(C)BEieiEFs L F R A2 3 43 H)

(C)MEin e RRF R A4 4 F 45 (OH):

(2) Biad 2 i =+ JFd 3+ 84 (ion migration)»c)is ~ 7
k4 8% 2 )k B 4t (concentration diffusion)eni®* & » |
et ind o

(2) & 7 B/LlEtRpEp o H6 iy » ¢ 7
BaE+ A AP B E8F 2HF &

n+ + + n+
M () +NH ) < NH L) + M () (6)

CE R By

(T) 2P NI BT %% ~REEZ BRI AEiEind » &£
§%ﬂﬂﬁﬁ%ﬁﬁﬁﬁﬁ%ﬂi£

TR A D e
(+) BAB% T RIAKE Rt o 7 g
AE RS 7 HPE’OH‘*'frF

H*"+OH - H,0
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by ApF e S EE BRI TR E BRERRF B
M™ +nOH ™ — M(OH),

M™ +ne” > M (10)
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;@ww¢qu%+ e R AL MY 0 F IR R
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Moo SRR ZEIGRE 0 F A § IR W R A
Aok o UFERS S TS AR A et

(

Jut

) 2 EA B B

3 APy EE L B R H AR IR b
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Wk LT EHN T B ERF TR > B R FRAL 0 pH=S
FRAGm s pH=3 2 38 Fa BB/ § IR fRREDE (H4e:
P2 T a5 R B 2 pH B R RN - BT ERE) B o
¥ R s 4o o
pH &2 H R
BoRTRF Brd A2 HigF & OH 3 AP %8¢ fopF >
RBEFPBIN2ZAERICPFRBER PRI REET FEZE
Ay fEz R E Pt A pH ERET G 4 2 BB 44
2 M XA TR g A R g *Lee £ Yang™"
B TR o EE#JM/TE’ pH E &7 T84 Fic X 4503
Az B AR ﬁ WEATEE N2 FMEL 2 H2H - F
BBt REARY > A2 pH B2 F i P RRE > 11
L/min i jiid &7 4% pH &d 2843 4 L&tk pH @
dO12% 3 8o ptfh o IR R Y AP R AT RAG > T AW
SR N RIEGREL P o A o f pH B MMREFERT =
Witz e @ R LBE R o SHEF AP BB G I8 e
ISz pHEE T4 235 pr hE & FlF o
AAPREEER
a@%%%ﬁf‘jfﬁm%$+#ﬁ B E R AT WA

MEE L Lok R R R A S 2 G g A
A EE R RN e L e (e R /pf}g'ﬂlx/,] dv)
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2 A EPER o poh s A 2 EBAAERE IS E 0 KR
ggiggaaigaﬁ“éii’i"%? pH E& R 7 2L @?*’3@»%
ToARRRE A 2 P E SRR AR A G f T S o
”’éﬁﬂ%&%iﬁﬂiiﬁﬁ%Q@J%W*@ﬁﬁpim
FHE Y AP S EREE AP BB I EEES T3 pH €% 5
PP R 0 B IR HE RBE SRR DRSS RN
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B wi B oma e BT ARNHAE  AAF LME AESGAAPER ALY
Electrokinetics » Inc. % £ 2 N/A 3 N/A EE3Z ) £ 60w ~% 30 & 6-8 2 Je T A N/A
(EK)-CADEXTM ASRIPEICILN 1000-5000 ppm
Electrode System FFZ {8 N/A
Environmental & b3 N/A N/A 10-15 A N/A £ 200 ®= -~ F  VOCs 3-12 Je 32 $17-50/%%
Technology Services 200 = ~ ;% 70 BTEX [ vOC : 10-30 ppm
(ETS) W TPH BTEX : 3000 ppm
JELRE
VOC :© < 0.1 ppm
BTEX @ < 40 ppm
TPH : <35 ppm
Isotron i 32 3 N/A N/A N/A N/A N/A &~ % N/A /@éﬁ! N/A
Corporation-ELECT ff 1R : 10 20 ppm
ROSORB™ Process g

2 50"/ -90% #% "T‘

Consortium of z#Er 27% 15 100-140 V N/A £ 15®= %10 TCE 4-36 JidB $40-90/ =
Monsanto > DuPont 3 gy 4 40-45 A AT RN i 2 1 ppm-1760 ppm A
and General R 2 Ak R 12
Electrics-Lasagna™ 3 <1.5 ppm
Process
Geokinetics b2 5-10=  0.3-3.3 5-20 N £ 23510 45 4F > 2-18 B2 AJZE (ppm)
International > Inc. ¥ 0.5-1.0A W JE33 488 4% 600
(GII)—Pool Process & 4% - 500-1000
44 : 860
£ 1 300-5000
}éf : 2600 )
W2 ¢ (ppm
WS
4 ¢ <250
4 <80
e
) £ 1 <300
Isotron Corporation ) 4-5%% 2w 90-100 V f&i¥Fpmt E 9 -~ F8 A& 20-40 = E.‘@El? N/A
~"SEECTM Pad P 40-50 A 7 5 WL 2R 4 600 ppm
Technology and /3.‘@31_ i
ELECTROSORBTM 0 >99% # ‘f
Process ,
Lynntech - Inc. b2 N/A N/A N/A N/A N/A £~ 397 Je J® T N/A $65 -125/%
R ARG GO B
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1 3 o~ 5,
B SR BEREA EET mteaf aasmAE AAF  AEER AR GAAFER AP
i R e i3 Tonto]
Sandia National 'ftf’r"fr& N/A 15 = N/A Y4 700-1000 = = 4o~ 4% 4-12 kT $50-150/#
Laboratories 25% 2 RN JR IS (- £ 1 25-10000 ppm
(SNL) K4 fe Py
B 42 1 75% -90% #% "T‘
Geokinetics A4 5-107%  0.3-3.3 =% 520V Fa ~ 4k £ 230 ~ B 45 4F > 2-18 Je I T N/A
International » Inc. 0.5-1.0 A 10 ~ %33 4 -~4-- B? 4% * 600 ppm
(GII)—Pool 148 & 4 : 500-1000 ppm
Process 44 : 860 ppm
£ 300-5000 ppm
4 1 2600 ppm
L]
4% <50 ppm
4% 1 <250 ppm
4 <80 ppm
£ 1 <75 ppm
# 1 <300 ppm
Massachusetts % a2 202 1.5 24 20V fis fik FHREIEE B 9-60 = Sl SR H $20-30/%
Institute of A FEA £ 1 500 ppm
Technology £ 200 mm fis : 45-450 ppm
(MIT) 7 /2 32 mm JeJ® 14
&1 98Y% # v
ﬁ» 4% # ;
Electro-Petroleu % a2 N/A N/A 30V EDA - TP &~ 4L~ 24-170 @“’ i $37.5/% wx
m > Inc. and Fj 1.5A 333 oK £ 762 28~ g ] PE & : 10-100 ppm
Lehigh University #k2 #3.55 o a &~ & 44 ~ 4% © 1000 ppm
S 4% 3000 ppm
&~ & & 1 5-130 ppm
B 4 1 1000 ppm
& 4. 15000 ppm
& ¢ 22500 ppm
/%@“’ s

4 1 30-80% #% ‘f
48~ 44 1 70-100% #5 %
8%~ 44 1 94-95% A4
&~ 41 60-85% # ‘,%
# 1 35-65% # ‘f
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532 MABREF*

1£.4 42 7 (phytoremediation) % 41 % .47 r2 & T % ~ IR &F% 3 TR H
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rpgRASE > VL £pd 2 ORI T E0A 2R3 %05
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(™) B K22 e 7 % (efflument treatment and disposal)
(1) BAPFTEZ ok

costs)

(+) 17 % * (analytical services)

(- -) &2 % * (maintenance and Modification)

(- =) ## % * (demobilization)

* (residual waste shipping > handling’ and disposal
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B4 5-18 #1o7 o

NaOH
SR
IR EEE A @ o H, ------- > o
=R B (UL | R oomnme- > LK
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W 5-18 £ ® Small-Arms Range 475 % 34t 3 H a3 O Aa 4z 5 11

C B ORES% B] AT
(-) Hat 4§

AMERS DF -1 Rat M4 EE8 (s H95 1036
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4 516 mrrkAgRgd gm0
N 1 {3 P Hi 2 B (~) | 47 (=)
-~ B F 1 250,000 250,000
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4. kw3 v 2 30,000 60,000
5. Bk AR K TR P 1 150,000 150,000
LT LN 7 1 30,000 30,000
1w LR A Fu 1 250,000 250,000
T~ RBER T S 1 200,000 200,000
A s AR LR P 1 90,000 90,000
L N 2,830,000
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