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Quality control system of the regeneration of contaminated soil not only
implements the implementation of the remediation of contaminated soil practically, but
also controls the management of pollutant flow effectively. Integral contaminated soil
management system would ensure the safety of reuse of contaminated soil environment.
Therefore this project is working to collect and compare physical and chemical
properties of comtaminated soil. The methods of reuse and management system
of comtaminated soil and regeneration processing technology are also collected.

Compare to foreign countries such as Netherlands, the United States, Japan and the
United Kingdom, which have stipulated the standards for management of reused
contaminated soil. The standards are according to the ingredients in the soil and
environmental pollution specification as a benchmark classification and then the reuse
purposes are determined respectively. The main categories of soil pollution in Taiwan
include heavy metals, organic pollutants and unknown waste. In recent years, off-site
treatment of contaminated soil was adopted to achieve sustainable use of harmless.
However, the transport management and contaminated soil re-usepatterns is still a lack
of clear and complete control system.

The contaminated soil reuse management system of contaminated soil is to
establish a quality control system in the contaminated soil regeneration. Government,
professional environmental consultants, professional testing laboratory, soil recycling
industry, civil engineering contractors in cooperation with the relevant enterprises
construct sound pollution reuse organizational structure of the implementation of the

management system, as a monitoring and upgrade their technology consulting team.
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The implementation and promotion of contaminated soil recycling technology
development is the primary work. By the team experience exchanges and cooperation
between the division of labor, the contaminated soil reuse management could be
established. Planning for appropriate cost-benefit analysis assessment and
implementation of policies and regulations of the competent authority combined with
the Ministry of Transportation, Construction and Planning Agency, and other re-use of
the formulation and implementation of policies and regulations of the competent
authority is necessary. Perform the audit on a regular basis by a third-party certification
bodies by dedicated testers regular checks to ensure product quality, will be able to
reduce the use of natural resources and the promotion of renewable resources and

sustainable utilization.
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e I T Sk & AL e

# 2ok (fill material )

¥ 2+ # (road base material )

# % 4 (landfill cover)

75~ 3 12%] (sludge conditioning )

B

#g + 41 *  (hot bituminous application )
4+ F1* (cold bituminous application )
g #FfF 4= & (Portland cement ready mix )
LA B B (Portland cement block )
/ﬁp /ﬁ»#ﬂg J\/ﬁ'/wr—»)@-
( bituminous or Portland cement/limemixed-in-place
application )

.33 v (vitrifaction)
B P ¥ & 5 7 (heavy metal extraction)
1 (high temperature sintering )

331 Fi/fEr 2

it /48 =i ;% (Solidification/Stabilization) 7% ¥ ¢ 2% 5 3% % /3 4 3 3 & BE
? "%gi’( T*”}Frﬁ%{ j‘ng/r'fli/{ﬁ" Lbfrzrﬁlﬁ*g ¥ gﬁ*&" T*”}Fr
THALT TR TERIREY o« A GEX54 3 ERR)E REARE S H BN

FJRALR AR G IR T 2P RERAL AT ARG FiL 2
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%36 EERMEFIBABFEK

239 pKsp Fritf pKsp EFET &4 pKsp AL pPKsp

Cd(OH), 13.8 CdS 27.2 CdCOs 13.7 - -

Pb(OH), 19.8 PbS 28.2 PbCOs3 12.8 Pb3(POa), 44

Hg(OH), 254  HgS 53 Hg,COs 161  Hgo(HPO.), 14

N IS T R

I+ Tﬁ,u%ﬁ%é}. R A O ﬁ;ﬁiggf#%,—ﬁ;i@@
RIFTEFHL ¥Ry BPREBERR L2 TR IR KRIEER - 2 H

Wheelabrator Environmental System Inc. 7] 12 WES-PHix % ;4 & 6427 # &

I (Wiles, 1096) » A B4z 4o-kip (LA B frig 12 SRR BB &

§ i+ &4 (chloropyromorphite) > % <& £ i3 3R REZLF A dL
T Gy LI EF R g FE L - B8
[
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BEE R T A LI 2 RSB AR T NIRRT RER
MEIEY O JIF IR TR TR FRTRTRER BN G
T2 et 3 AL BRI Fris o T SR R IR R TS H O R
Pt T 24 £ 1400 0Fchd BB IZEH. 0 @ BJLER ¥ i 20 B o
PRI B TR AP T 0 TR R NG T S R
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RL 4B ffrdempd AR REAVERE SR A RENT 5

B A2 2R o £IF3 AR A9IE BRI 4 S o
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FeoA A BT FMTEE BALDFEEF TR RE TR RS
SHAA - KFE AR AR R [ BT R EE e HA Y
iy > A REFFEL T A RS [ B g ks 5
g RFRDLKE MR TTRFAFL AL LR o

~pH & 3 8 pH Etk ezt (HACH | sensiond) ka3 &k 2

I

PHE FTHEHFRSHLE > FLERF <05 Bl ¢ LRI LRk
BIFE T o A B2 5 0 48T power #4ER 5 0 11 = BUKF ik sensor 0 F g
BAFI B r»pHET7 ik g? > T CAL 9 Bé= > 2 7| pH & 3
F 7 EFHosensor EFacie 0w~ pHE e R ¢ > T d SLOPE
e > B-¥ Rl hpH @RI 45 £ #-sensor 1o BoRiREgLE (S 0 T
ERNE e

w o~ HT R EF ST A (HACH, sension5) I 3-+ f-k 2 HT &
e PR EFRE A E FABERFA5% B § RIS EITB Rtk R
FET o BBk 5 0 D ROk R T B sensor {8 0 MR A MR o T
sensor B » &g ¢ o 4% CAL #£% { % » 13 uS/em &3 & {8 #
RUN/ENTER #B-# 7 AR #icie ; £ 218 » AET AT 1412(25C » 2 # 38
BESBIEKAT 2 W20351B & R psg ) o4& T CAL w 3| - 4 4

-

B o I d-sensor EE RIS 0 TR AT N o
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doriEd 1 EFBEAE UL Bl AL BRABALE YL Rk
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ARLEEAI PR G2 EE

4vd 50 4 48 % 1,000°C “« #.30 S4Btz B LR o

£ & F 4 (mglkg)
ﬁﬁ%ﬁéﬁ‘_ 2 o E- ) BT 1 $EE L
i S Ry %@ﬂ—; ﬁ%ﬂﬂ%_ ;gﬁ%
(900°C - 50 min) | (1000°C - 30 min) | & #]# %
A (As) 84 60 50 46 60
4 (Cd) N.D. 8 10 4 20
£ (Cr) 258 185 130 128 250
4 (Cu) 594 700 952 510 400
& (Hg) N.D. - - - 20
& (Ni) 84 - - - 200
4. (Pb) 1187 1135 802 532 2000
4 (Zn) 4904 3895 2830 2676 2000
& (Ba) - 313 100 120 -
m (Se) - 23 16 14 -

AN F AR E R ﬁkiﬁk*:‘iﬁﬁi?ﬁfﬂ—%ﬁ—‘ g

AR is A Y A F AR B  j1 900 CHAEIT 50 A 482 4F 2 AR B R 2

Boo A RMAAAIT S NN TR EY 2 AR LRI ARG L M
REEAERN R B2 RN ILE RIS A AR T E R
Bl V(T4 e o
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B2 E A X R RF LA TR B R R R 0D
N2 EABREEN  THBEWET AN FIRAILE LN E L HEG S H

oo RAMERPEBME BT aEE ERY GEEEHMT M -

B33 53 A2 EAAEH SRR PH F 2 v e M AEIEE 2K L
I A NRNPH EA G T-10pH EH 21 p pd P AR R - 3 6
P 5 pH A8>*4& %5 900°C (50 A 48) # AL s % 1k pH B4 9 5 10-125 -
PH < R EakiE > 1 6 P ks 57 % ; 1000°C (30 A 48) # AT 1453 4R
pH &4 % 5 95-12 > pH &R 4301 p o 55464820504k 1 > N {8 AR 42

~

,LO

I 0.4ppm 11T @ 43T §7;900°C (50 4 48) # e dLisia ik s B2 EA4 P

<

Y5 25ppm= 515 p p 5 3 5ppm 2T ;5 1000°C (30 4 48) FEIE ISR Mk &
WL REAH LB 5L 24ppm s 9 P N TE T 5ppm I T @ AR fF o

B35 54 MAAEHEANRZNRET ARSI R L LRSS
AIF2 B3NN D EETAEF RS S 10 ET A KNI 200 pS/em #
%2640 uS/cm > X4 PSR T R I A E A AR ER T E > G 12 p it

130 uS/cm 11 F @ AT §F; 900°C (50 4 48) FadLis AN ETRAL GIEF

-an

i# 3864 uS/cm> X 12 p {8 " 1 230 uS/cm 2 T @ 43T 75 1000°C (30 A 45)
BALisa R ET RS 2P N 5Hd 1000 uS/cm 2 F T 3640 uS/cm 0 4 3 p f4#

B 3 500 uS/cm 1T @ AT T o

=3
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I e RC T ELEL ®As
0.9 mBa
00 A cd
0.7 e iooiiioioooooooooooooo
06 b X Cr
0.5 b X Cu
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0.3 oo +Se
(O =7Zn
0.0
0.0 B+ —H—H—H——H B —H—H—H—H—F—H
0 2 4 6 8 10 12 14
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(";gé” EEIE 112 (900°C - 50min)
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M Ba
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20 X Cr
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1D oo
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1.0 B B e + Se
05 - ! ,,,,,,,,,,,,,,,,,,,,,, -,,,,,,., ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, -Zn
| u m B ]
00 t*—¥++ P F + H +—+
0 2 4 6 8 10 12 14
HUBRER R (R)
‘";g_:{” N EIE 11£(1000°C - 30 min)
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M Ba
2.5 ACd
2.0 I e XCr
X C
T ’
®Pb
(]
1.0 f-eees g e +Se
[ |
05 A. ””””””” i ””””” !””.””i””"”’i ””””””””””””””” -Zn
. 4 4 9 . Y . N/ ! ! - !
00 W+ 3431 47
0 2 4 6 8 10 12 14
RUBEBE 1 (R)
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Date : 28/09/2012

10:07 Page: 1
Analytical method
Analytical method: Pb,Cd,Cr,Se,Cu,Ba,As,Zn-061105
Matrix:
Source type; ICP
Author: 3
Creation: 05/11/2007 917
Last modification: 27/09/2012  14:59
Line: As. 193.695 nm
Calibr._curve: [ =12329 + 57084 * C
Parameters of curve Intensity
Sigma: 0.077243 292533.447 ; |
\ 243782873 —f------- T GLEE CEEEEETE SPRERTE o OtetE
BEC: 216 ngh 195026.298 —F------- U R I
Lop. e 146269.724 —f------- R Joaiilt SITEEE boonmeees
' 97513.149  ~fe-n---- T CEEEEEEE PR EPEERR RCTPLTES
Correl :  0.99932 Sk - A S A frommeee
0.000 i ; ] ;
Weight:  not used 0000 1000 2000 3000 4000  5.000
Concentration
# Sample Name intensity  Chem. Conc. Calc. Cone, Rel. dev(®%) Valid
1. CalibrStd_01 10466.50 0 0 mgll Yes
2. Calibrstd_02 66235.39 1 0.844 myg/l 557  Yes
3. Calibrstd_03 130295.73 2 2.07 mg/l 3.33  Yes
4. Calibrstd_04 187759.89 3 3.07 mg/ 244  Yes
5. CalibrStd_05 242938.96 4 4,04 mg/l 100  Yes
6, CalibrSid_06 202539.45 5 481 mg/l 1.83 Yes
Line: Cd, 228.802 him
Calibr, curve: | = 72695+ 727305*C
Parameters of curve Intensity
Sigma:  0.089427 3643879.066
3036565,888
BEC: 100 pg/l 2429252711
Lop. e 1821939.533
’ 1214626.355
Correl. :  0.99909 B07313.178 : !
0.000 i , i i
Weight:  not used 0000 1.600 2006 3000 4000  5.800
Concentration




Date : 28/09/2012 10:07 Page: 2
Analytical method

Concentration

# Sample Name Intensity Chem. Conc. Calc. Conc. Rel. dev(%) valid
1. CalibrStd_01 21620.00 0 0 mg/l Yes
2. CalibrStd_02 781646.03 1 0.975 mg/l 2.52 Yes
3. CalibrStd_03 1584073.7 2 2.08 mg/ 390  Yes
f 4. CalibrStd_04 2335091.5 3 3.11  mgf 3689  Yes
s 5. CalibrStd_05 2979431.0 4 400 myg/ 0.085 Yes
; 6. CalibrStd_06 3643879.0 5 4,91 mg/ 1.80 Yes
] Line; Cr. 267.716 nm
i Calibr, curve: | = 5942 + 67968 * C
| |
‘ Parameters of curve Intensity
f; Sigma: 0.061814 342204.714 ;
| 265170.595 —------- i ta bt
1 BEC:  87.4ugh 228196.476 —f--evvne ey T I Beaennnas
i LOD ek 102387 —p--emmes ‘:‘ ------------------- ? --------
1 ' 114068.238 ~p-----=~ 3= e grmosnoe
Correl.:  0.99956 A A I P promeee
Weight:  not used 0006 1.000 2000 3000 4000 5000
] Concentration
# Sample Name Intensity ~ Chem. Conc. Calc. Conc. Rel. dev(%) Valid
1. CalibrStd_01 2892.00 0 0 mgll Yes
; 2. CalibrStd_02 71847.64 1 0.87 mg/l 3.03  Yes
| 3. CalibrStd_03 148084.35 2 2.08 mg/l 457  Yes
4. CalibrStd_04 212239.08 3 3.04 mgll 1.17 Yes
5. Calibrstd_05 277896.39 4 4.00 mg/l 0.031 Yes
? 6. CalibrStd_06 342204.71 5 495 mg/l 1.05  Yes
Line:  Cu, 324784 nm
Calibr. curve: [ = 58643 + 348313 % C
] Parameters of curve Intensity
] Sigma: 0.092488 1776888303 ; »
400740253  —f=mmmmdom e T
1 BEC: 197 ygh 1184592202 O R
: 888444182 —f------- Ry T T IO PRRPREE bemeenan
: Lob. 592296101 —pe-emee- FoeT i AECULSSL SR EEE hoomnees
Correl. ©  0.99902 236148051 T T P b
. £.000 ] i f T
Weight:  not used 0000 1000 2000 3000 4008 5000




Date : 28/09/2012 10:07 Page: 3
Analytical method

# Sample Name Intensity  Chem. Conc. Calc. Conc. Rel. dev(%) Valid
1. CalibrStd_01 45066.75 0 0 mgi Yes
2. CalibrStd_02 404556.32 1 0.964 mg/l 356  Yes
3. CalibrStd_03 795589.11 2 209 mg/l 435 Yes
4. CalibrStd_04 11511301 3 311 mygll 3.59  Yes
5. CalibrStd_05 1483328.2 4 4.00 mg/l 0.10  Yes
6. CalibrStd_06 1776888.3 5 4.0 mg/ 1.91 Yes
Line: Se. 196,026 nm
Calibr. curve: = 12968 + 513156 *C
Parameters of curve Intensity
Sigma:  0.051495 268918107 ; ;
224098.423 TERCEEES EREREETE SLTEpY L cuEPE
BEC: 253 ugh 179278738 —f--==--- heounoes Arm e e bremanses
Lop. e 13459.054 —f---~--- frmemnes o fomnnnaes
' §9639.369 —------- 3o g e Fomernen pommeeee
Correl. :  0.9997 44513.665 e T A fromee
0.000 ) , i i i
Weight:  not used 0.800 1.000 2000 3008 4000 5800
Concentration
# Sample Name Intensity ~ Chem. Conc. Calc. Conc. Rel. dev(%) Valid
1. CalibrStd_01 12979.00 0 0 mgll Yes
2. Calibrstd_02 62416.02 1 0.964 moy/l 364  Yes
3. Callbrstd_03 115869.35 2 2.01 mg/ 0.26  Yes
4. CalibrStd_04 171301.19 3 3.08 mg/ 285  Yes
5. CalibrStd_05 216054.33 4 3.96 mg/ 1.06  Yes
6. CalibrStd_06 268918.11 5 499 my/l 0.24  Yes
Line: Ba. 233,527 nm
Calibr. curve: | = 19816 + 867377 *C
Parameters of curve Intensity
Sigma: 0.087046 4406137880 ;
ITITHIEL2 —---eee drommm el e s T
BEC: 228 ugh 2937425233 —f---n-e- T Fomemnns
LoD 2203068.925 —p------- WS Ll SELL LR bommee
' 1468712617 —f=c----- §o o g ; hromoee
Correl.:  0.99914 R P o pronone b
0.000 i i i ;
Weight:  not used 0003 1400C 2006 3000 4000 5800

Cancentration
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Analytical method
# Sample Name intensity  Chem. Conc. Calc. Conc. Rel. dev(%) Valid
1. CalibrStd_01 24295.28 0 0.00516 mg/! Yes
2. CalibrStd_02 929428.55 1 1.05 mg 4.87 Yes
3. Calibrstd_03 1773780.3 2 2.02 mg/ 1.11 Yes
4, CalibrStd_04 2488334.3 3 2.85 mgll 513 Yes
5, CalibrStd_05 3507565.5 4 4.02 mgil 0.53 Yes
6. CalibrStd_06 4406137.8 5 506 mg/l 1.14 Yes
Line: Pb, 220.353 nm
Calibr. ctirve: | = 28994 + 90823 * C
Parameters of curve Intensity
Sigma:  0.033903 4814915816
ADT243180 —f---mmmmdesmmmdm e oo
BEC: 319 pgh 320994548 —h-nemmedomon e T bennae
Lop: 2A0745,908 —f-- - ndee oo e g b Femomoune
' 1BO4SFTIZ —-n- ~om gl o somamatin semsie s
Correl.:  0.99987 o e vl o e
BEE 1 1 1 Bl !
Weight: not used 0.000 1.000 2.400 3.000 4,000 5.000
Concentration
# Sample Name Intensity  Chem. Conc. Calc. Conc. Rel. dev(%) Valid
1. Calibrstd_01 25835.46 0 0 mgf Yes
2. CalibrStd_02 121487.71 1 1.02 mg/l 1.73 Yes
3. CalibrStd_03 211583.26 2 2.01 mg/ 0.41 Yes
4. CalibrSid_04 306087.32 3 3.05 ma# 1.58 Yes
5. CalibrStd_05 391333.12 4 3.99 mgh 0.37 Yes
6. Calibrstd_06 481491.82 5 4.98 mg/l 0.47 Yes
Line: Zn, 213.856 nm
Calibr, curve: | = 68079 + 623816 *C
Parameters of curve Intensity
Sigma: 0.095163 31252686.390 : a
2604390.325 —p------- B smmsin el o e e S e
BEC: 108 ug/ 2083512.260 —f---=--- R LREEETY” W otes hoennns
' 1562634195 —---=n-- R T Lt EELTLEE damnooeo
Cet 1041756130 —F---= =] st besaanes
Correl. :  0.99897 el § : ER peemmoee
§.000 i i t i
Weight: not used 0.000 1.000 2.0600 30060 4.000 5.000
Cancentration
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