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RS AR B ¢ BN L A

Jik 2B PR R AR B R AR AR R 2
8 5 3% Hg = BR S SF AT
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1 E3

AL GG NI R S SR A BRI P A R Z A BE SRR 50 88T > o il gt g
PRED IR 2 R B IR o B RS IR R YY) BT M TR B o AR - oy
BB RE R U e il - bER A R BLRE TR A 2 528 - DASTIRR R R 2 3 R R
ERPIHEIT REIR A Z B w71 - SRR E B AR > M — PR AT RE
B PR SR ER ) Z BRI SR IR 2 BRAE OB O 2 St BT ER T ~ e TR B 38R R ST Y
B DURITA R e B E A E - st ER ISR AT m SRR R - ERE R RE
KEWEHIERTTE - FEAFBIARR AL E R A I HAE - PLURIBEE RS2 T 1Y
FRETT R B AR o BESh > ASCIRIE SCRRATERET YR o S el 3 - e Beai W R AC e IR
Al Z FE P RF PR B Rl AT 5 1) - ORI P95 RE B LARITHE Y S8 4 - AR S B 5 E 38 B
WEGR ERY) < R BLAE R P A I Y R AT B - AH(E S RE B O B P9 B S i T S S R Y
A (REEIREAE IR Z K EEk e - W EER B Ry H AR -

(RS ) BEEmihriEert) - EIRFA A - AEREER ~ SRAb - BAEHAR
* RO OLREREREE TREWTERT  #u%
P RATRAT A IR A E] TAZE
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2L >

— Y éu

o)

TTHPE R REE N REY 83 KR Rt Eh Bl [ OB PR EEIE | ZHUE
R B RIS B A S EUCH H & > BEEREMWR IR - B R EEEE > HeEE
SNAEYER % - KEWEERBEEAFNHZYE > 0742 R B R R Y
(automobile shredder residue, ASR) » fRIZ&EETERHEUR - ASR EE P4 5 HRa
B2 20~25 wt. % o AW TER E Uit 2 P R RE 2 2 52 > (& A By AT ey A
HA PR &)@ - RS E R4 > TREREA RS 2B - BB REEEDE -
REZ 101 2 HRa SR EHAL > ZFEEYELBSE 5 BAWZ ASR - AR
— D EREREAHCRRE > 2016) - RIGERHN G F R EEERMATITEZ
ASR > RZEER(LM L BRI T s H - st Z R 2 By - A4 4E
2R 27 5 A o 2 T e 1) P B R R R > R ARE AT RE AR ASR BUHE At —fi%
HREBEY Z#Em M > RARNEZ T ASR & 2 BAHR - FRFREREE R
ASR AL Z PARHER - EHEBEESASERESEREENE - SR
BETREZEETERTAY R - BRERERTHIEEREQEEEE)
WO ORI~ ZEME R ESBEREY > ERIRE R AR o NIt
WA EFETHRA ASR B B AL Rl 2 Ffy g - S& e d (v 1T 2 JE A Bt
LUk B mr B Al Hr Z H 5 ASR pa B ke SETR A FIHMT - RN 2 205 2P PR E S B
Y > B NS B i 7 B 5% PR T HY B IR AR -

HFY ASR MEESE > PMEMEE 28 EAEWRTERNEZE > AHLS
ARBERE - S s TR - BRI B i 5T BN 5T R 2 3R Je il ASR 43 EE
bR E MR RREEIREN - BT XS EUCEETREAM ¢ 1 ASR Z0BERE
2 TR A F B @] M (Fracture Toughness) SV EF IR 2R > AIFFRIUEOL
(Sink / Flotation) B¢k EN i (Shaker Table) sz /& st (Jigging) = He iy » BRIl /@4 - B or
BEtHB3E ~ WL A RYIEYE - i S B REE EU 2 8 (Gent et al, 2015) -
FE RIS RE TR A FIF2 il U5 - PRECPERABE R EREESL - 8 P B AR 1o ASR I Ry
TR RS AT (A0 B ) BCR R AR & BGR) Z BT 38 g > TRE IRk Ay B3R 2 Sk e
Wrgedim - AENEINEE ASR Z st « B/RETR AR SR ilo 2 B S B R S 4



IEF LR % 147 31 (Nov. 2019) 125

B3t 2 PG - AL BB RE NS ASR BB AR SCRK - IR R EA SRR K E
AR > EEREI RSN ASR SHpiRrik 2 22 B - o — 2D ERET B B/ A A I s g 2 i > B
B ASR REJRISLIE A Z Bty I 171k

—BREHRARBRNIERFMR

J& %2 H i (End-of-Life Vehicle, ELV)4&4rf# - FH(MN)PE K [BIUCH EY1% - FERY)
8 (S o BE FLH TR ER Y (Automobile Shredder Residue, ASR) : fRIZ&EETERHEUR
ASR E B FIK S EREIEE Y 20~25 wt. % o [ 52 2] R HE S R T RE A R
o 0 ASR [REEEE - BB RLGMIN  MEAREEUZEE - BB REES
Vg o EHE—H LB E R R R L - ALY ASR i 4.5 BN
(BIRE - 2016) » FEEYE NS » ASR 2 ZE i B A TR 2 8IE  GEE
HE R EE -

—RRIME - BEEOREI A AR B R & T OO IR RS - A A
o~ BEEE T R B B AR SR EEE AT R o MAREATE BT E o RER
HAS S R RE TR AR 2 B0 o3 ANk 2R R () PR+ B Bt () SE TR LB i i R A%, > Al
HEE - BE - S - SBRHEMEREY) > RIEIUR s B i A E LA
FIMEEZ ASR > RIa AR QB L FT7R © SR G DL E R R — 20 o 8
H] B B K T oy e RS BB S ) o B AU 2 sl e E - A
{50 P B B0 B AT ke + A o 2 S (E (L (R A A 2 B s B ) > 39T
ASR -
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JEE SN B
CRAG S ENIE L (8 )

k435 (depollution) [E 52 FH (reuse)
BEBREAN - RO - (ﬁxﬂ ~ R ~ BLERE KPR RIS 2
it ~ /KERBHRE - SEE R RS ~ dmiR )‘%ﬁ)_
TR REE [E B A (recycling)

(B~ WOR)AE ~ &)
Hrfi# (dismantling) [ LB {8 F (reuse of parts)
SRR ARRIE R 391 B35 (remanufacturing of parts)

[E] U # FH (recycling of materials)
Bz (shredding) 4:J8 G| (recovery of metals)

B R REE KL [ 4 T N
TR~ B iiE

BRI © Wordsworth & Miller, 2011

1 JZE bR E i A e SO B AR

FEIE AR I IRIR KRS 2 1% 0 T ARG R 3% 2 EH - BRSOl
ih > LPG 8% - ifi BB FREE 2 s - BRAE - JhFE - 18RI 3 RO 23 S s iy
di 8~10 wt. % > FEREY 20~25% 2 ¥EHIl Fs ASR(Fiore et al., 2012) ; HAMGFFT 5 2
e o ELV &AFRE IR 2 (il Z B E B8R (Zig-Zag Sorter) 2 EE » 4y ifeth ~ #UE 7%
%29 (Light Fluff, LF)4Jf5 ASR 2 75 wt. % » EEWH iR 2 iEeY) > BIEES
J& 47 HE AR > 58629 (Staudinger & Keoleian, 2001; Edo et al., 2015)

H—TH  MEXIVERESRESHEE S ELV B - R B SOR B 2 FH R i

» Hop B B R - I E R A (B )i HAE T RIS R i > RS 2
B~ R~ EmAE ~ R BECR FE AL IR AS L 1% o 1 T FE A S Bt AR B e 0 2
PIEER Z BB 8 REWEHEEHERAA © BEEEANERRZZ >
PrE & F AT - ERBREREE Z TAF » RAR Bk [ U S 34 0] i1k 238G
Wetrig LAREEE ~ IRER T B B - BB e ZWE ik o FEE R E
i & o B s 1% oy R MUY o R ZFRER YR B A T
T 4% B (Wordsworth & Miller, 2011;Boughton, 2006) ° #5572 Sk TP $E K ASR
ZFEEMMHES  FRETER R XITEBEARIN - IR E 2 73 B il 2 A B R
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oo AL - AEIRBEM RS EZ ASR EARHEER - Mgt g - ¥IEEm - =5y
FENEEITHRE - RRIERAMHBIVI T2 (EA -

2.1 BAESH

RIS AT ZE 34T - ASR KIELH] 73 B Kt 100 mm ~ 50~100 mm ~ 20~50 mm Jz
RLA/INFY 20 mm ZHEHL - PRCE/INEY 50 mm Z M b EEies o Hidr 39% £y 20~50
mm ZAUEHIE o AL/ NS 20 mm 2 ASR BRI 45% 5 RIERFY 50 mm ZE# 5y
50~100 mm 5 14% Jfii KF> 100 mm RIE B 2% (Morselli et al, 2010) - HAEEET ASR
BN AT R R Z AT FE b - fEHUS ASR USRI M &R Hofi oy - 1Mo e
FYRZ R R ML SRS 100 mm > [REEEZ ST - BFRIISHLE 53 F 20 mm DU Z 4IRAL
20~50 mm Z fPRIRERL Kz 50~100 mm Z KBUFERL 5 Hoot > 20~50 mm 2 shORURERT &Y
45.9 wt. % > MR Ry 50~100 mm Z KRIFEHI(E K 9.4 wt. % > ELik 44.7% 35 Rl
RIPVE - E R TIeiE G R ASR MEERZ THFN - (FEHKE RABYE
AP ELELEEBI(Edo et al, 2013) »

HAAZE F E R ELL 4 mm ~ 10 mm ~ 20 mm ~ 50 mm fz 70 mm 557 FELT
BHZE - MRFEREC RS 15 FRELHES 10 LU 2 BESE R ASR 73 HlHETTEER - SSaxit
Fekt @ NN R BUGIE E Z R ERRY) - KIS 45 R 4008 2 Fron(Fiore et al.,
2012) - 4ERBURHEC AN 15 FZBEERHE > H ASR EIfUKHE Sy 20~50 mm »
dEE Ry 35.1% » HAR AR 70 mm BN 4 mm 2 4H58EkL > 5375 ASR 2 17.8% 6l
10.3% 5 ZEFAEE/NR 10 222 ASR » FZAHBELGI R Hkr L& - 73751/ 20~50 mm
Z 22.5% RHAIAL/NFR 4 mm Z 22.1% » HARBREKRTY 70 mm ZFEfL - B 17.9% 5
LF TR R AAEE R/ N 4 mm > EEF1Es 29.3% » HIUR ML EEE 7 20 mm
2 50 mm ZFEHKL > Ky 21.0% o FHELETAT - B EEES O] RIS RN IR IR RIS S RIS A 22
Fo SREF I HSHEE I FY 20~50 mm > EjY LF ZEEE B - RS E
DI/INEA 4 mm 2 PRI & 5 sZ e i i oY ASR ZE G TERR B » A 1% i s T
FREIME TRV (A EESEE PCBs)RH » Fiflim THH ) REE I Z B R 7y B35 > 1
R R E HA T - R YR B RE TR A i R b2 HAE -
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N
S

[_JASR (Age,, ,>15 year)
354 I ASR (Age,,, <10 year) —
[ Light fluff
30
g 25
§
2 20
2
o
o 15
]
E 10
5
0 | |
<4.0 40~10  10~20  20~50  50~70 >70

Particle size (mm)

EORIACH © Fiore etal., 2012
2 NE BRIl 2 ASR RIS AR

PREAFEI E S ASR WFZE EORIIREFIESD - TRA T ST 1B R B B AR SR HoR AR 3 A7
ZFESM  HA A RAE 3 FoR o P bseis ASR I3k i e L oy 25 Ui B
B 2 W W) B W PR B IR B i o it 2 W) (Heavy fluff, HF) Keib 1% » DI—f/ e
s > HF 2R AR 9.5 mm > /NS 2 mm 2 LF & 12.3% > kb4 HIl 3 T34 74
2~5 mm 1 5~9.5 mm FEEZHE > 53HR 19.4% K 16.1% 5 i LF ~ HF Kb+~
SEgR % 0 4y RIE 34.6 mm ~ 50 mm K 13.5 mm o F KA > HF 5A0
9.5 mm » LF /NP 2 mm 2§87 5 19.0% » 2~5 mm J 5~9.5 mm 2~ FEfrEg 5 11.9% »
b+ FEIRZE AR 9.5 mm > By 48.9% > EHR B/NA 2 mm ZRIE - 5 22.3% >
2~5 mm Jz 5~9.5 mm K {QEE 2 KL > RIS 12.8% K 16.0% ;5 HE—HEHE
PIRIAR - REVHEER > HF SEHREIRE 50 mm > i LF Kb LRI H]E 30 mm &
11.6 mm(Kim et al, 2004) -

] CJLight fluff o] [=—]Light fluff
[ Heavy fluff [ Heavy fluff

80-{ [ Soil/sand 80- [ Soil/sand
~ 70 = 70
$ <
£ 60 £ 60
3 ] 2 ]
£ k!
T 404 S 404
3 3
£ 30 £ 30
z £

20 20 I

104 10

cmieial Isll 1N} Al Inl Tall

<2 2+5 5-95 >9.5 <2 25 595 595
Particle size (mm) Particle size (mm)
I I
(a)/NETE (b) KU

FRAGHE © Kim et al, 2004

3 RNFIHifEZ ASR RS s
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2.2 32 Rk,

—fRIME > ASR fra 2 BRBEEBEL L H 19~45% B 5~25% > @ERHLY
Ry 5~40% > ARH ~ 58 FOH RT3 B R 0~5% ~ 5~20% Kz 5% - [ A fE R 2 A
“I B 0~15% > JHEEZ] 0~20% - FlarEE o 2 YE R R 5~35%Morselli et al, 2010,
Mancini et al, 2010;Cheminfo Services Inc ,2014) - 5 ASR FH4HpY 2 PAREEE - ]
405y BtE g ¥ (Rigid Plastic, RP) s8R (Soft Plastic, SP) » 9495 ASR 2
15% Kz 4%(Morselli et al, 2010) o Z b 7¢ EIEMBHAL 8 - ROLIEARY 20 mm 2%
EESVHE  4hAk 20~50 mm ~ 50~100 mm AH 100 mm 3 kSR - EEAE 1 F
7T+ RLESTH 20~50 mm 2 9B E TR B 4 (Foam Rubber) REFERIEE - 47
By 32% ke 27% » — GBI Ry 14% > BB AIE 10% 5 KRR
50~100 mm Z¥)H - HEFHKRBHILSHY 20~500 mm ZPVEAELL - KPR 314
B~ BRI ST S RAERE > 3Ry 31% ~ 22% ~ 22% Kz 12% > RREERE RIS
b B 5% 5 ZFVRIAERFY 100 mm ZW)E > QI hE B B8 R 38R AH A - o il By
62% Iz 38%(Morselli et al, 2010) ©

2 DRIFEANR 20 mm 2 ASR YRR R L1

IHH 20~50 mm 50~100 mm >100 mm
EhRlonEdizy 32% 31% 38%
2R 27% 22% 62%
— g 14% 12% -
AT 14% 22% -

Lzl 10% 5% -
SEmE 1% 5% -
I 1% 4% -

i B REET 2wt %)

BFRAR ¢ Fiore et al., 2012
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HArb 7R BN - G B 2B A EA Y o &
AN 20 FWFEREL 1 ASR Ry AEERE > 2B HAMOUR S RET A E - Hp R
& 457 &y ABS(Acrylonitrile Butadiene Styrene) ~ PP ~ PE ~ PUR(Polyurethane) ~ PVC -
PA(Polyamide) fz H A PHER » EEBI TR 3.36% ~ 8.64% ~ 1.92% ~ 16.8% ~ 6.72% ~
2.88% fz 7.68% ; #E B =71 P2 (Ethylene Propylene Diene Monomer, EPDM)
5 14.0% ;5 BRAEAR RISy Ry N R IR » 198 6.5% - BN - SE R EE
i ASR €9 1% SEHLALS 14%  £BHRESETHS HREE - BLE - W
o =R e R EE e RS 0 R 7.0% F 2.65%( Cacci et al,
2010) -

7% 2 ASR E Gl pl M E B L5
Mk R AL B1%) 5 EE(%)

PUR(16.80) ~ PP(8.64) ~ E:Att(7.68)  PVC(6.72) ~

g5 B ABS(3.36) « PA(2.88) - PE(1.92) 48.00
5 s FIABHEG.5) - BIAAEG.S) 13.00
L EPDM(14.0) 14.00
PN $7(7.0) ~ §(0.44) ~ $5(0.04) 7.4
:;% P FE(2.65) ~ $(0.59) - E(0.28) - 5.56
Gy HRH(5.60) ~ BYEH(4.20) ~ b1(4.20) 14.00

BRI ¢ Cacci et al, 2010

R UERR# ASR 2Rtk » AT IHIUE 18 DL RS IR S Ko 1 B R H (T 25 15
JyEE - BB EEEY) - i YA - AR R B il B A
LA & > MR ERE ASR Z W HHAR pli s BEAIER 3 - DUBRIAFE Z o i 45 SR w40
ASR 73 BEIRHCE ) TEAHR R - PU JEMR - SAEREBE A SRR
21.7% ~ 29.0% ~ 15.6% B 21.5% ; HEWAM -~ KEY) - BB - 8B LGME - 15
/INA 10%(Lanoir et al., 1997; Kim et al., 2004; Hjelmar et al., 2009; Cho et al., 2010;
Cheminfo Services Inc., 2014) - {45 7] FE— RERAB GG - 0+ s E A 41
M S HEAEY)  TE T A RUR B LY E ~ BE - SRFT AR AR -
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7% 3 BE ASR VR 1k

THH Z 1 ZF2 EH3 Epl4
% 0.8~1.0 0.8 NA. NA.
i 16.1~24.1  46.1 9.0 11.7
PU i 6.6~20.6 NA. 8.0 35.3
i 37.5~39.6 262 32.5 36.1
REH 0.03~0.4 2.7 1.0 NA.
A 3.8~4.0 8.8 3.0 2.6
B 1.0~1.7 3.7 2.5 8.8
4 2.9~3.0 22 1.0 4.7
HERE | Y 0 NA. 43.0 NA.
w1 6.4~21.6 4.3 NA. NA.
HE / 4H58H 2.7~6.2 52 NA. 0.8

=¥ B B EE 9 ER(wt. %) 5 NA. Not Available
ERIACE ¢ Lanoir et al., 1997; Kim et al., 2004; Hjelmar et al., 2009; Cho et al., 2010; Cheminfo Services Inc., 2014

BEIAEEREE/ N B - ASR ZEERYE (LF)HRTEE - M
4 mm R4 EEREE TS LF 2 29% > & EYRIFDUR E %8 2 R8s o ik -
GEREUR - BN 1.0 g/em® ZWE K 35% 0 BT 1.0~1.22 glem® 2 PPEHI
5 14% > MR 1.22 glem® 298 > AlFs 22% - W38 4« L 3T VS 5y
B A oy A (B2 R R 2 WU ERAE e > SEIRBR B /N 1 g/cm3 2P - EEERE
BB 32%  HREEBEMEZ 26%  SE MBI F 15%
Fe 13% 5 BEARR 1.22 g/em® ZW)E » EHBGHE - GBS IBAARL - 195 23% >
MR R R - 85y 21% » HAE R EBEA R 6% K 5% BEETR
1.0~1.2 glem’ ZW)8E - ERAARABEMEYE - 5 41% W - EEEMEREE
AR B Ry 24% ~ 15% ke 10% o @RI AR AR D > 5351 %y 7% K 3%(Fiore
et al., 2012) - (Rt » RACE LU & Fiffofs ASR 2 B EYIE AR 8 - AT KE
PR ImR B 8 - N S e 2 BVE - A BN T — P& Z sE TR RIS LA A -
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K 4 REAN 4 mm ZFEE ASR YRR AiF I

THH p<l 1.0>p>1.22 0>122
] 32% 24% 5%
3PS 2% 3% 21%

ISR e 15% 15% -

HE A 26% 10% 1%

bl 13% - -
R - 7% 21%
EN) 1% - -
G R - - 23%
W - - 23%
Kl 1% 41% 6%
5 ASRLF LL: 5] 35% 14% 22%

FE oo BALA g/em3 ; PIEHAHEC RN R EE E S Ih(wWt %) 5 T ook
HRIFE © Fiore et al., 2012

ZEJ ASR ZEEY)(HF) - KPR Z ARt LF AR E - s RmE
IIFTEERATER 5 B - HF 2 B SR R R BRI - Her B /iy 10%(Kim et al.,
2004; de Marco et al., 2007; Hjelmar et al., 2009; Lin et al., 2010; Cheminfo Services
Inc., 2014) - {FAER HF ZHERBHBUIGRE - RACEAOR 78 - NS EEE
BERZ BRI - REMB(~1.8 glem))Fh - REMHL 0.8 g/em’ 1.4 glem’ Z [ -
JE RS s S AR B AR Y 2 B A R MR — D PR LR HF ohor il o RS
R E MR SR Z AR -

AR
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7 5 EH'HE ASR ZVHIHH Ak
HH Z 1 B2 EH3 EpE4
Ak 1.0~2.5 NA. NA. NA.
i 2 23.8~30.9 32.6 19 29
S 0.9~2.8 NA. NA. 33
AT 7.7~11.6 10.5 3 10.5
REH 0.06~0.7 4.7 7 5.6
B 14.1~17.3 43.7 55 44.8
&E 0.2~1.4 0.7 5 NA.
Y 7.0~12.7 NA. 3 0.7
B /Y 8.3~11.0 NA. NA. NA.
Wbt 7.6~12.3 NA. 8 NA.
HE / 458k 4.6~14.0 7.8 NA. 6.1

=¥ B B E S 5rER(wt. %) 5 NA. Not Available

FERIFCH © Kim et al., 2004; de Marco et al., 2007; Hjelmar et al., 2009; Lin et al., 2010; Cheminfo Services Inc.,
2014

23 Z @R UEARERE

BHY ASR Zo3Mfr > B2 ST IE HoT A VA - B Y Ryl Ho A5 Ry E TR
BULER Z S E R L — » BERWE 6 Fim - —RIME & RDUKEEE T E
1T ASR 24y BESov i » HIZKST 89 0.9~9.5% » 5 DK S H AR 85 47 88 > Ril& K
KRG ¢ R EEAROTE - 7 37.20% % 63.08% > GELEHIE 4.8~6.59% il
0.89~5.09% - fix ~ MEAF TR EEAREPNAERE ~ s~ KE - BB - Wit i
BRE ST EERIGHEY Z TR EEAT BT HY ND.~0.60% K 0.79~3.87% - Hltt
A ERE ASR ETTEVR B o HE R Z LY S EAL YR I — AR 2 B
FRE S o bAh 0 ASR Z RIS FELIIR 3,820~7,250 keal/kg - SRR BER 0]
Z(Fiore et al., 2012; Edo et al, 2013; Roh et al, 2013; Taylor et al, 2013; Galvagno et
al,2001; 2 & > 2006; BEE 2 A > 2016) ©
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7% 6 BIIYMIFSE 2 ASR FEANFME M BT R

LHV
Z ke A 7
WigERE  ASREEE ki C O H NS o
BB T Mok 150 5669 814 509 ND. NA. 5,940
R 120 4071 494 128 049 079 4450

Ay HE 1.19  61.17 9.2 264 051 299 7250
oM 1.65 63.08 994 241 032 387 6,580
o HE 173 6198 947 174 043 100 6,830
R 0.70 6643 11.03 2.13 038 1.50 7,130
R 1.07 5627 816 272 033 1.72 6,740
AL CEERRY)  3.07 4597 589 168 039 NA. 4,080
R 090 4850 630 190 060 1.70 4430
ENA 9.50 4350 659 089 029 030 4,740

HE R/l [ bar | 1490 3720 4.80 2.10 040 2.00 3,820

KBTI LUREER T RN 0 ND FoRMEN TR ¢ NA” FoRMERE

FRCHE @ Edo et al, 2013 Fiore et al., 2012;; Roh et al, 2013; Taylor et al, 2013; Galvagno et al,2001; &/t » 2006; RIS A
2016

Y ASR EN(E 7R AR F S B MR RHEE F > 106 AR ARy Tl B WA B B EL PR HETT
AEJR AU > RSB T A 22 R0 5 AW I - IR - ASCIRIER 6 2530t
BEAVHEIE R ELRE - DB S R S EAR - 515 ASR EITRER BRI ITA T4
V2 JEi E B A > RGP B E L2 - ST RGERWE T AR -

RIBTC R 2 B am g AR » AT ASR §YEE 0.0020~0.0036 Nm' =2 SO,
1 0.0019~0.024 Nm® 2 HCl » #15% 7 5 REMRIER B Z B IEWE - — KRR T RS
PIEAL IR 5 DA R F O IS R O SR AU BESS » A LA 12% 2 AR FL 0 K g 1 4 77
a8 EIEESEL AT 90% AR > FEBRER T Z SO, Bl HCl AR H I EAET
HHEmMEER - 57 H Ry 7.4~13.1kg B 6.9~89.6kg » REA 3 HILIT -

4
§

iy
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SO, + H,0 — H,S0,+ H,0 (1)

H,S0,+ Ca(OH),— CaSO,+2H,0  (52)

2HCI + Ca(OH), — CaCl, + 2H,0 (53)

R (AR SO, & HCl 524 M IIEERAITE 1.2 (SH s ER
BT > M ASR B & 2 BiELE » AT (6 > FRIKAE RS R B 7.7~13.6kg B
4.1~53.1kg o 5T HIEE {4 1 e e P E FT RE 2 2 A » 8 F il ASR 4E
PBRHE (e o E P A BB > 1E7E RS A S b BRI A o R RE S ASR
49T 259~1,854 TC 2 NBETRA o T EL G4 2 RSCH ISR o HIEE ST ASR
331~1,866 JT °

2 7 ASR By 7 SERIELROK et PR AG 5L

STE&SR
HH TR
Bt )
SEHTTZAHREY Comp. (wt. %) - 0.29~0.51  0.30~3.87
3 -
b & G,(Nm’/kgx107) Comp.x0.01+Mgq 2.0-3.6 1.9-24.4

#1522 4L /mole

F N2 & (kg HL/ton ASR)™  Comp.x0.01+Mg XM, <P 7.4~13.1  6.9~89.6

e hR 7 & (kg FA/ton ASR)™ T XM puand My x 1277 7.7~13.6  4.1~53.1
HHEERL A (NTD/ton ASR) hnEEEx15 NTD/kg HL™ 134~236  125~1,613
TR E R (NTD/ton ASR)  TRJKZE Ex28NTD/kg FA™ 217~381  116~1,486
TR S 2 ZERIR A (NTD/ton ASR) 259~1,854

T 375 48 i B B A (NTD/ton ASR) 331~1,866

F1 M B TR 5 P RS - HL BPVAIK 5 FA BRIK
2 T FORHERTE BETAW) > BFEIEERRE M IIEER 2 1.2 f5(+20%) -
FE3 T PAAK(90%) BE Ky 15 NTD/kg » AEHEFEEYRAF(EDL 28 NTD/kg FA &t
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GRIL > AEIALEE ASR ZWBRAHEL ~ RIS AR B A BRI > Horr ASR EHH
BB - SAEAEEDERCEE M AT - R 5 2 e B 2 8 - [HREY)
{EHFIEEEZL - B0~ JEAR SRR SIS A R R E BRI R BB AR (e
T E 2 oy BRI R HR B oy B DUETTRE TR IE A 5 1R SR 2 T BERTIR 2 ASR -
HEVE B2 —RAEBE TR Z BEEY) B PAMEAE(>1,000 keal/kg) - ¥R ASR J2 LA
i R rE TR B Z ) - MERGiTEE B RE R % A - |FEFEN ASR ZZERT
FYEEYE > EREREBERY > EREE R 2 BRIF R E 2 R5 A%
o RSP Z TR R B AR o RV RETRE B IBRE IS PR > BRI
BERETNEBAFEREZpimHE -~ By B EFRON > # ASR th 258
#—F Rk rBEEiE(E o ST R IR -

= B REARRY BN A

HAls# ez &Ko - RitEm ASR ZHEAHELE - R Z 5y £ 2 R isis o 8
EERABERETTE - AlGREIWEEREAE Z B8R - 2800 > AiEE RT3 BAE - JE
PRI E R BB TS E 2B TRERETE ASR FEWEZHEZY)
& (Granata et al, 2011;Cossu & Lai, 2013;Cossu & Lai, 2015) 4} » #TFEHL ASR
T &R PVC F28WHE » HER b B R Ry g8 TR 5783 - SR bzt
HigfehEd 2z HCl M EEY) - FIRF - ASR “EEHEHEITREIR (B[R & W & 4
BB SRR S FYE Z i (Edo et al, 2009) © ASR frig Z EHe @/ HE
BRESRER FNZ— Wit - TFCHETF IR AN a2 EHE L ASR » 15
JEFIAAEREEY) B &S - W —2k » EF R R AR R SR T R AR 2
[ HITEE F 58 rTHHT A E YVE A ple 2 FE F BT » DUT s 3R g Bede T+ ASR 4
B ~ SRt - RRREERYE KAETREC ST R o

3.1 i R e R AU BAR TR

AR Z R > GUE R S Z SRR Z 5/ ~ B BEEY 2
i L LR 4R B PR IR PR P A ol RS B8 - BE EE AR ME A UG 21k - SRR 5
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IFREBER - FEH 28% 2 ASR - SHMEE - BB - MR - 84 - A - &
B bt B R HABUR G Y)(Kim et al, 2004) » i H 8812 ~ £ 8 RS AT
MAZYE - G531 54 30% LLE - FFEWFRIREE B 2 B sk 5 2 73 B8 5 A H
FIEIBCE SO - ABS B2 PU R EMIAESE > 805 ASR ZHEEYIE EIL - dAk
[E&iZW5E(Cossu & Lai, 2015) = 2R 8 ASR F B4k~ BEWARE - 48 0T 5E 5 K a
A B & TS AL (Re-extrusion) ~ #E K [H[U (Mechanical) ~ {LEXME[E]Y (Chemical)
FeHEIR I (Energy Recovery)Ss 4 {EHFEEL - H P55 —[BEL HE NS - BIZRAREM
B2 BB % > BREABBN BSOS R - BB - B T IRE:
Rt R - BB T B - BRE 2B E BN MR AN R B IE Y —
¥4 /2 PE ~ PP~ PS FE R AV 2 MBI AR - HEBERIEME R ZR552
RE - RIS DURE A I BRI 5 S5 =T B R BB [EUY - R B LB AR S R b
R FRUNZ RbE - EREEURES - SR A BB B - EGE - g1k
BORAL  SEIUPEEL - RERR B S R N B EYE P 2R - B LB
BT BFHE LR ZRRE NFRFARN - L BEEY R B In SO E E K
Y&~ HEF 7574 (Al-Salem et al, 2009) o

311 pBEHE S

BAT Z oy BBy BE R flo 22 SR MRy Bt % > BB R ER I - BETAMHE S
B 78 DA AR o Bl A R B 3 0 2 70 BESAE > ASR b 7 Bl i B A REURL M B R AR KU A0 It
0.63~2.0 mm - F[FFHIRENT 57 B 25 (Shaker Table)s H 7% 48w & 7y i /5 =0 53 BE T[]
W > HAREREAIFR 8 Fron(Gent et al., 2015) - Ho b @ FEE & s BRI LY 5 HEpm
HFERL . 7.66% - KAREN R R H 4T 80% Z SiM BBy E vl v oy B 5 i &
oS TS 2 BRYIRE o S R AN R . 74.18% o HhiT 9 gz BYIEELRD £ vl Hh IR EN
RO 5 BT E R RCE R IREN IR (F S e Z 2B ek - AligaR e
BB REEY AR AR - WIS 2 7 BESCR (Gent et al., 2015) © HEEH]
Ao IREMRCOBESS BN D BE R AR ZIGE - W SREBEYE - SR ESYER
ASR ZHIIFEURL o8 - AT ASR Sy EEY) 2 BVE > AME RHETHRE IR EOECR - oy



138 iz 2ok s B b M H R LA

B Z RV B Y E B R

THEE B [E] U BG a2 FEBG SO -

bR B A B S 3% Al ] BRI SR AT

7% 8 ASR Sy FEHIPROR Z IRBIASIICER M

LAt P A I 352 ff B plb R SR F IR A B

. N i . IRENIR
R 4 Hi S 4 ! :
FERE] ik TEYERE BT H AL A%
&E 5.5% 8.69%
. E R B 3 B D

% 10.44% \ B 27.3% 3.69%
e =t GO : :
s 67.2% 43.49%
&E 3.0% 3.51%
FREE  7.73% YRR ~ BB S W) 43.5% 4.35%
B 53.5% 25.63%
&E 0.7% 7.86%
e 74.18% Aty 371 93.0% 89.28%
AiE 6.3% 28.98%
&E 68.9% 79.93%
R 7.66% B WY 27.1% 2.69%
Lk 4.0% 1.90%

B

ERIARE ¢ Gentet al., 2015

it BEHER A R YY) o A0S0 MR - SRR BB R AR

S— 77 > AITE SRRSO B ASR AR DUA LR > nEE R

i (Screen Overflow) B J0H (Screen Underflow) 53 1 [2] U B I 3 A [S] ki
 EERIE T o B RENEE SECR K AR IRENEE B ARA - RHEAL
i 7K 48 =0 2 (o U o s {H L AR

Z9E - —fRin=E

AR B IR 7Y Y B o Bl R R 2
& Bl hE o 2 oy
HASEIE S 16 (Impact Milling) 2%

HIEMRE
Crushing)zk &
& PRSI

PSR AN R = - (] IE

* B AEAL

2~10 mm ASR R 7 [[RCREEIA1# 9 B o

O H A

T 2R

V] e e M 2
45 & R BRB I (Roller Mill
LEEN ISR TR LW LS S 1Y
HEERE IR N #E > HIRE AR S o TR ER U
R B AR AR » 2 T IR S 5 45 & 05 JEas i 31 i

IR
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o SRS S0 e A ERE UK BURBIE 2 - WL - R BB
FAEWE Z AR R 37% - B HRIEY 51% 4 > HITJEH 6 mm &/
£ 2 mm % > BEEZ ECREIIEE 10% > DIREIE S 28NS > H 51.17%
IRy 64.39% - EFVEEERESS &7 2 ASR JRIRAEER - (A 2 [E BRI Z & [m]
W] 20~30% - [ F = P& PR BE R > <22 J8 IR WSOBCRATHHERRE 24T 66% - iR
2 fERBR R R FINER BT B IRV Z AL » M R B R (R B 7 388
BV B E O R - AT B R RN RIRE P (R B - INE - B 2 i
PEE VI & 1 2 B RIS 2 2 & - LRIUCSCR S S8R MR = W P PR B b

G E R R R - BT R R RAR I TR ER Y B TS A Z i B A

2% 9 BlePR B RA SRR B 5 TR LR B & [RISCR AT

AR Co™ Bl (%)
BEE <BS ARE SEH
JKER= 6.05 35.56 16.33 51.82

6 mm JJE.
PrEf 6.61 39.06 14.79 51.17

Pt = WDy WA=

T S
F/KAR = 4.44 31.30 22.44 61.72
2mm JJE
PREE 5.90 39.27 29.77 64.39
R KAR T 3.96 31.61 63.04 96.78
—FEEZ
R . PRENE 4.96 36.30 58.21 81.38
R
. K et 6.73 76.89 100.0 66.76
—FEEZ

REME=C 971 74.04  74.08 66.34

atl 45 HERY) s e e 2
2 ¢ [EleR= YRR BACA B AR » EZELUGRREL - JURR AR B g R + )

ERICR @ Gent et al., 2015

ST > ST A Y Z B - (6 SRR L1 A R L B s B
Feme B T B BOEPE TR - HEICRELG NI 15~30% 2 R Al s B R R B
% AT BRI E 50% BLE - 0% 9 - ERAEYEEEA N FE#E 2R
H - [ERERAFEME Z RN - ARYBG S - 52 - S - JuimE - 250
T BE %39 B[R T FR AR AR - (AL - TERBEE 2 iR B A& KL 18 T RE RS Ry /) - T 4K



140 Ji % 55 7% Ak 2 B R S AR R B R ) 2 T 6 % 4l 1 R L SR AT

VAR R L 1% L B R [BIY - PRI (o8 SR A A R Hom e B - AT B Z AR T Bl
AP ERG B - (ORISR B AR > R & 52 B& Ui R i 2 R B - [
B R @

¥ ASR FRHIE 4 2 SR IR ZE T - BRTCER Z ASR ZpEiERfly - 2405 10
Fw - HAETERA AR Z ASR 7 EEER B4 - FEAKE R BUFHSECIE R » LUA
RERMNE - LURHEEEF 10 BN Volkswagen-Sicon process i A » HAEH
SYEEE T FARTD 0 49 36% ZHERIY) - 31% ZHMER 8% 2 &E o MFIERY 26% A
FEEEYIRIE— D TR R B - REAG [OULER 2 74%(Cheminfo Services Inc, 2014;
Cossu & Lai, 2015; Vermeulen et al, 2011) - At #i45#5 4, Volkswagen-Sicon 27 3
firg - HESFHNE 4 For o B B 23% RKE PVC ZYVE - RyEflE
BE HAHEEHEAR > FE hS2BEEEE PVC ZHH 5 £ PE - PP K
BRI ARy 2% ~ 5% e 5% » BERG Iy B8/ B AR &Y E L 1% 20508 ~ 1.5% &
KEe 1.5% ZFEeRY) » W L BURy 22% » SR IRE BRI 515 5% K 3%(GHK/Bio
Intelligence Service, 2006) ©

2 10 ASR VB3 Bz iy 2 KRB E FH B e

it | gy | B R
I | pmn | S HellF / e
e
N st i B R
e HRNEE | (2rowhr) | 2B 6 mm AR 4
B0l s 90%
LA - RO < HET - B
| EREE | R RELEE - RRYOE R
Salyp NV | BEMIBE | (it plant) | 2.2 2 AR ETERR S » AR 2AH B
SR A IR > GBI 86%
T .
WESA SLF Mt o3 B =17 2 K& LL 1.2 mm ~ 7 mm ~ 29 mm B4R
process Gronhr) | 3EIKEATE - 51 - BYRESE » D
A - SEICR $2%
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Feffa 7% /

R

fikER f sil
e g8 Fefiipay I Bediy /1 RSt
I RSNy S S b N I E 4 IS &4
jé&
. DEELIE 80~95% B4 3~8%
. ‘ - RE B E)8~23% ~ BE
Witten PO R (1?131‘“;01;1/ 125,300~6,200 keal/kg = H28 FE 1
125% » EE/ 5.300~6,200 kcal/
kg ZEEEFHHEY) 15~25% » &Ko7
(75~85%)/E 25~35%
B LRIE B & En e ~ AR ~ WaisE ~ UIFE ~ 827
Sortec - S Jei K J 758
process PRemoTAE | (40 k_t(in/ 2EH 10% &F K 30% AHEYI(BVE
annual) 4,100~7,200 keal/kg)
o LR & e ~ hL0%E ~ REEDR - By -
Volkswagen- - - FEER 53188 KOF B U
Sicon PpoTEE | (100 k'tl"“/ 27 36% T ~ 31% 44k - 8% %
annual) | 26% > BN - SEIEIR R 95%
LR IR A& RS ~ R - JREDR - By
Overatin VRGBT ~ FRRIUE KoK Ay e
Galloo MebkorEE | D0 US| 2ol 9% MR - 30% & - ik
P AR 13% F% 48% 2 RETEY) » QalalfR
90%
. e Operating | BUFZEH 50% W ~ 20% &Y ~ 10% &
Suit PO R plants & K 7K 20%
- Operating | HBUFZEH 60% HHEYT ~ 35% WEYIR 5%
R-Plus TR 53 e plants S
Toyots | purinne | (sono | CETREPPRITMENCRRE RS - st
process EL\}/H) IEMQ?H:E% HAOR Fs 90%

LR © Cheminfo Services Inc, 2014;Cossu & Lai, 2015; Vermeulen et al, 2011




142 & 2o s 2% 4240 F R AL R B R 2 B 42 3 by & AL 33 AT

i IFERESEY)
SRR

v '
| e | [ #% | | wmt |

75E1% e 5%
[ Kis% e BB %

B1.5%

Y Y Y

36%FEkr Fk
B EEPVCIER 3%
(E&S5 ; %
_LE_EE&Z CfPVC*E*ﬁ 20% | | pepeams 31% WERERD - 22%
-8 5%
-PP 5%

4 Volkswagen-Sicon ;2 ASR {if2& &1 lEl

ERFCE © GHK/Bio Intelligence Service, 2006

Sy BRI Z AERATATE D - B ASR Sy BEBCRERETSN - MR B FE S I P
SRR AN TR - TR R ASR » 3l 65~66% ~ 1~2% Fr 32~34%
(H > 2002) o FLABFFEHE A RER BT S () e — 20 S Bt W B 3 1 ~ KR fRT A e
RN BN - AR B IR B BB YR R R O
# o JREERE(E ASR ZHEH B (BLEETT > 2012) o AL » BP9 S BERR PRI s 1% S B — 2
{RAESETT IR B, SR B ~ M B B BB ) B B B R - B
BANSERI Y 2 S SO - PR ASR Z EEA R - FE R FE LR R E OIS £ 2
[ECAE ©
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312 &B k-3

f£ ASR ZHStR T EEEE T - ZEAE a2 28 > o i 2 YIFEKL ASR {F
BRE B S ZBOT AT - (BRSBTS A - DU T A B
E BB ITEURD ASR i 2 a8 - R ECE ) B S EUA E = e
MHE R o ATFEATFELARAL/N L 80 pm Z BRI BB ERE SR - WX
BET K ~ BiEE ~ RS RN AU S o SEHRUREILE Ry 10 > SBECRFE R4 - 5705
R ] P S B IR T R 2 Bl (4 - SUBRESSREUR 0.1 M ZRIET - Wil SRS
PSR E > Hh DU B S RIS - 8~ $F ~ s Z BRI Bl Ry 12.11% -
70.08% ~ 25.96% Kz 14.01% > i RAEZ G o EEURISr ARy 11.50% ~ 100% ~ 100%
Ko 0% o HHEEIRT » ASR Z BNCORAL) e BE 45 P I 728 iR [ Ui 2 B S R B B 2 > (B
$1E B g A B BES - 35 AR IR B DAL i AR B - 3 B B[] WS R A v 7 1) 22
54.94% K 58.72% > ¥ g Z [T HIE 4.54% - AL - BER(bIREA B st 5 2 5]
W - ATE AR RS Z MWOSUR - HEmitt 2 R ENE L S BHESE AR - AiBiE
R B > RIEIWCSER R & B EE R - S F - B R L S AR ER B S
EEHIRBRRE TR 0.5~1.0 M [EEALE ST 0~2.5 vol. % B - ZEHUM & EARF 2
HITE 30~70°C 8 1~2 /NEf - IS S 2 o TR I B et I Bl SRS T RS (B 5 20
HoA < - KB < [ S8R B i i B 288 S b VR P e ot Bt FE G IR PR R (5 - DA
ol > SBRIRFRE 1~2 /NEFIR > BRLBE R S bR 2 RRE BRI Ry 1.OM K 5 vol. % H
sRERRFE By 70°C BE > [EURIT 100%(Ferella et al, 2015) o

HEERZFEE - [ Fe''-H,S0,-H,0, 24 ZEBUR AL~ MK B & » AR th %l
pH B 1.16~1.74 » T B fo@ S L EURE 0.75~1.5 M Kz 0~20 vol. % » S8
FESTY 0~20g/L - JRFEFER] 25~85C » RERFE 0.5~1.5 /NI - SABRES REUR - Z71H
AN Y B RO A 0 s A2 100% 177 8 < Ja A # 83.43% > BN
SR B BRI EERIFT S A T AGT R » SGE & IE Z BRI & R - B IR Sl
FALEZRER 1M J 9% » S RERIR 15 g/L - [ S8R ] FOR E 73 B #ZE e
LS/ R 70°C » B —420Y2E » FEMHEHRERREET - & BRI K 30 oy 0 -
FrL A 524 [d]Uk (Ferella et al, 2015) -



144 Jit 2 55 7% A0 0 B R S AR R B R R 2 T 4 % 4l 1 RS SEAT

A R P SR A RO R EEHUT A RS ASR 2 S BEIULRFZL t - AR SCERR 4
LL0.5~3 M Zfif§li fe 10~100 ZRELEPREA HRCER - BEE 0.5 M 21 BE RSP
FEBE( SRS EA N Z G - SRR 120 08 S50 TP K
30~60°C > 1% FEEUK 8% L FLAA(flame atomic absorption spectrometer)434ff »
STRIECSE - ERET O WINHERE - REL KBRS BN S A
HE—DEGBENE > AIFEAYINEEZ B AR ASR & TCLP
% EHEBEAHIERPERELE | BB EERFORREER 2 8 - HeBolliz
RORAH & B WA A ARSI UL E & @Y E (Singh & Lee, 2015)  [HH

EEOFBUEREGBEHE - METARMEWEIE ASR h BEREYE » FAllE
{& ASR R IERBE 2 FIHEME

3.2 B (@ &)

STZHTFTEE i ASR KRR - BEEME ZREEY) > MEERRANEMaZ
PVC % - B fs ASR RSB ARKIF L — » FHLIELEI EEEE - (g R
B3 RURIR RS 2 AR R o [ABE - F5 RE R RE IR B AT & S8 R BRE sy B PR
B> NEREAEBEIT A 2 R RE > AR R (bEEES 2 HCl BIEY)
WL 2 Fay - R 1 BRIV TESEZOMER MBS ASR a8
SRTESE R > ST 0.3~2.9%(Morselli et al,2010; Edo et al, 2013; Roh et al, 2013; Taylor
et al, 2013; Galvagno et al, 2001; De Feilippis et al, 2003; Endoh et al, 2006; Tai et al,
2007; Joung et al, 2007; Hwang et al, 2008; Santini et al, 2012; Khodier et al, 2018) >
IVEWEFERE ASR ZWEE BTk - 2Rl S EYHEEKR &8 - &RAE
12 fr7R(Hwang et al, 2008) - Hip - fE& B8R ES » FELARE 8N
228 mg/g > EEMREREN R 17 mg/g > JHERAZ 42% > HX > BESER
123 mg/g ZEBHWE - AHELR 95 mg/g - EEMREFEN R 28 mg/g - MiHEE
BZHESER 19 mg/g > NEYHAERELAIES - MERAZ TRERRER K
BBEYE > R HREEBAUEREZTTE  RERE=EYEE ASR f
ZbR o BERE(K ASR Z0E - A EER ASR H1 80% DL E & & & - BER RN
PRETTIEDTHINEE -
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R EES

BRI &8 (wt. %, wet basis)

Galvagno et al. (2001) 2.0

De Filippis et al. (2003) <0.1
Endoh et al. (2006) 0.7

Tai et al. (2007) 1.45
Joung et al. (2007) 2.20
Hwang et al. (2008) 2.92
Morselli et al. (2010) <0.045
Santini et al. (2011) 0.952~0.956
Edo et al. (2013) 0.8013
Roh et al. (2013) 1.70
Taylor et al. (2013) 0.30
Khodier et al. (2018) 0.30

BRI © Morselli et al,2010; Edo et al, 2013;Roh et al, 2013;Taylor et al, 2013;Galvag-
no et al, 2001;De Feilippis et al, 2003; Endoh et al, 2006;Tai et al, 2007;Joung
et al, 2007;Hwang et al, 2008;Santini et al, 2012;Khodier et al, 2018

2 12 ASR HIHM R A5 &

YEBRR  STALLD A (mg/e) S (mgle)
TEH (WL.%)  gE&6: Volatile C1 [ M Residue CI
b P A RS 32 17 2 19
< 5.6 mm FEHT 18 5.2 1.2 6.4
Bz 13 42 11 53
AR B 11 9.4 0.4 9.8
& 11 NA. NA. NA.
dhepAE 9 5.9 0.4 6.3
AR 5 228 17 245
B4R 1 95 28 123

5 ¢ NA. not available

ERIRIE @ Hwang et al, 2008
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321 EBXE®

RAVEREAZ IS HIERAORRE R EETTE  BRERFV BB
WRIEIEL 3~5 RoKZERFRE] 3~6 /NIF - R ESBAUK - MEREET AR ASR fIz
Bl (% &EREURIF G ASR EIT/KIE B - FEdlRE L BUKZER R o3 Al B 3 B2 3
INRFR > R R 2 S TR ERE EH 92.2 me/L [F £ 31.9 mg/L > (fi#@AH 0.60
mg/L [&Fy 0.35 mg/L > ZAEKERHEMINE 6 /NF{& > SELHE Z EFREERA A
B BEOEERELL R 5 1% > &8 6 /N 2K o A HRBRE 53 A 2 24.8 mg/L K
0.33 mg/L > HEETTIAD - FESEDIDRIE LL BLE KRR - ABTRIE(RIEHIR T Z &
HET R S DUALR/NEY 4 mm 2 ASR HEFT/KPE - FERIREEL 3 B 6 /NFZ /K05
RefE] > B HIR 2 B HEBET 53 B A 2 28.6 mg/L & 0.33 mg/L - EREERIIE 5
&~ WHIRZ ST R RMHE IR 46.1 mg/L > i TRERE R 0.25 mg/L(Cossu &
Lai, 2013) - Jthfk ASR Z I fEZR AR B [E LEE T+ 2 S E(E T A idink - #EeIm =
PRoRpRIL > ASR 4h > FTAE&/KIEEMEE 2 ASR » HIA TR 53 17 48 S (R A B ER #e v
SR > BRI - KRBT AU ERR ASR ZHEAEE - BRI nE R A
R A P (AR S A 8 b BV 5 et I 7K R 38 2 J e

53T > R R B IR ROk T o LI B K R
RN 13 FiT o HARH ASR SEBEBER I E R/ 5.6 mm ZWIE » HLEFRE I
< 5.56 mm ZPVELEMEEY 4%  TIAR 5.6 mm 2 W LR T 4
T EE © IR EIURY) S SR 78% > BRI 1.1 glom® Z I — S RRAL
FA 300C 2 E AT A - BT ARG SR 6%  RIREKE
BET LK - AT 2 BARGE ASR 2 3% BEREMERD Y AARA
9%(Hwang et al, 2008) - S HIZE 2 ASR RIS - FEGSE S IR « 25
B KEEBEE SR - FEMBE S AT ERRS S EWE - DA ERECH
BBV M CTURER) + 24T » FIFILRRMEAT 2204 ASR 2 B& & » Bk
SEHERIFATI S B AT AR (S B BTE ~ & U5 OB S » B0t
B A EKIE » I R 5~ PR~ BRI -
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7 13 ASR GBI FE By 800

PR A Ha
HZMRELAER(< 5.6 mm) 4%
W2 Y11 glem’) 78%
BERE ~ 300°C ZAZUfR 6%
FriEEE 3 JK%k 3%
FENRIRERY) 9%
HEA 100%

BFRJE @ Hwang et al, 2008

HAi&S G PR BEURUE Z 7 b - BEAWMEEKFE ASR BEAGELESE
B 293~373 K SEFE TZEHY 0.5~5 /NEF » FFLL 1,100 K B2 500 K 2 AL 2 R, 2120
A GRS - SUBRsE BT - LR DR 333 K BF » ZEHCRAE
B8 AR E RSN SBREE - M LaERaf SR ERBAEHE
MZARELFZAEERZBARE  HNAREPRBUFE S EHIEH
JE - HETZREBRBER - EELER TR LR - HERZERE Ca/ Cl LLEIH
DG AN - EORFEHEE 850 K o SAALES K & 53 R ALY - WM ELE ST A
[EHF - PSS 2 B ST SR e T 7T - (Rt » ££ 1,100 K H Ca / CI ELfIH
10 BA0%E 75 B » S EBRBEETTH 72% MINE 85% ; BEAEHMRIER - EREN
> 573~773 K B§ » Ca / Cl ELfilFs 20 » ERZALAMEEE(IR Bl E H&H HCL -
EORFEE 773 Ko R IR B HCl 2 W & RIBA BE#/IN(Tai et al, 2007) » Rt > #
ASR Z @ DU E S T > AUERN DU ISR L bR - B AL BESS - SR B E
HELF (LIS EELIS R E - (Fr AR ERR ASR 2 H & & -

322 #KXEE

HAl Xk ASR R ZHFEH DURREE &L INET SR 8230k )5 Z 7T
M B EUTFTIE AR LB ARG B ASR 2R EBERECR - slldiE Tt



148 Jit 55 7% Ak A B R L AR R B R R T 6 3 4l 1 R L SR AT

RAECE ASR Bl 7 FHSERRIL[FEIE AREM T > BRI IR & & 6 & A TER
JE > A o DLEALES A R RN - I PLEE ARSI (PV O R W IRAH ETT B B - T ER
PEHRF ZE Y 2~16 /NEF > Ca / Cl R Ry 0.5 B2 1> SERBURE BRI R IR L85
WAL T ATE(R R - AR EREIEYIZY 90% ~ & & & (Endoh et al, 2006) - H %K
{bEEZ EEN EXA TR

-(CH,CHCI)- + CaO — -(CH = CH)- + CaOHCl  (3£5)

Eesh - AU ER A EERAER > EAASEE - S0 KA in PVC #
TR LSRR - BRIERFREITER Ry 6 /NI > SERBURBRIE R R XOOtes ot - &
NSRS R AR SR IR S b s 85 2 BB - Tt RSBt S B PVC
AR AFTE > M EALFHEEERIE 6 /NRHZ > BREEERATE 15% DL > S/#EAESE
35% - slBRik a4 IR S bW KA binnl Bl 2 MR IR SV LA BT /KETT/KE -

— B EeSRY) 2 LIMERE - BMATER C = C i > fEwmitER PVC £k Cl
R Z ERRIREIFTE - L - FamE R bW & bin - REBI(EEELE TR
Cl B 2 BE 1 (Inoue et al, 2004) - ZA[f > B AWIFLE S H @A L af L
el e B e R A A R PVC PR 2R - slBd e PRI R 3~12 /)
BF o PR S SRS 2 BRI Ry 1~4 - SEREURRINZ EASERH A - R A S
W C-CHh ZEAEE - ifi PVC Z C-Cl §#AERLST » MR L B 2 AU - RIE
F[AEIHEEN R LB EDESE Cl 2R - FEFEEY P TREMRER -
I > S e S EHERER R 2 B BREBEY) EIRGREY - B R/binsRa b
Z I AR P FEBEZK 57 EE A (Inoue et al, 2005) - ERsy HLATFEERS - ARl A& Lk
AR - HHEBIRIN PVC &St 2 & > HIRINESERRBERKIEL -

R AR SRR B AT IE 8 DS ERETT IRIE BB - Rl Z &8 £ EP =k
SPREEEBS > R BHEERR T EE - SIRE PVC R IUHA S E %
G RLE ZTT - SEEELEIER |20 T R e R 206 2 8 & SR & 4
PVC(Stockland et al, 2002) - H AiET 2 W 5E 39 H] 2 8 S b9 B i < o 3 R BT R E 5t
et PVC AREEERE 2 SHUASE - AL - FREZ S 2 A RE S R > R o] 3
— B BB - A am i R EREZ A Z PREST > SRR RR ~ IR e ASR
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th Z IR EA TR E > AL RACHE I BT LE R U7 A AR TR B A 12 2 il e B 258
Bz

3 AR IR

—fRiME > A RMEE T A FRFER YA T Z se i — P EUEA A - T LRE IR
< HEEFEAY)(Biological Conversion) ~ {EE2§# (L7 1if(Chemical Conversion) Kz 7K fi#
{EE2 R € (Hydrolysis) - ghaEIRERIRCRIN S - BYEEE BRIl B2 2 2t 5 &5 B
&7 2 B 15 (Goyal et al., 2008; Mohan et al., 2006; Wei et al., 2009) - 51k 5z ZAZLfE B
ARG Z B E AR 2 RERIE IR - AR RAL R BRI A2 7 2 A4 PR BVE
ZERREAE M B / RRER S - AT AR RS EERE T EL
CO, P » s B A KB R & RE TR i tH 2 3% e (B 85 - ARIZE TR ZSUBRIETRS - 8
ZEt# ASR JEFIR BRITIE 2 SURER S - TSR LR e D - BURRZK ASR 3R
bRl e B A RET] » AERER LUBE ASR BT IR K AL B Z i Fe sy
RETRIEIASCR - B (& B T AL BR B R Ao bR - BRETA [F) e B R fla 1T RE R A A1) A
ZHATHE

331 ®RER

BLUR (Pyrolysis) h—TEA MY SR B IEEREE T Z BVMEERIE -t BRI EL
flir B2k (L2l (Carbonization) ik B AHEL » DIEAEBGEY) 2 B KL - MATF RS E
BB M SO EEY Z REEN > BRI R R D EEERRBE - B
PRaY ASR BRI ~ w5E > A EIBRSTHEF ASR BL 20 mm Ry op 5 Z &R
LI#RE 1.4 kg/L ZHG ROKEEITIFIRITEE - Z1RMETT R SES - sl adlin
J& R FSRE Ry S00C K 40 mL/min » SREREEIREUR - S8 2 BOG KAH Y E Re
F AR ~ BB R BREOR Y 14 Zfe&Y) > EladiE il HZSM-5 2
AR - AR E R BORRY 14 ZPVEEE R IG HH - ki ey
dOH e 40.9% o ERVRBEAEYZ EEER - RN R 4~5 2R > ERX
R & 5 1 BT i o> A 1M 15-(Saniti et al., 2012) -
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HAth ASR 2 U RIEF S ASR &5 RiCE REE I /71% - DLARERS
SyeE 15°C PERIBEMRE Y 400~700°C » NERIBE T ASR B3R » FHEHE
A Ry AR B 2 A T o SUBRAE SREUR > BE ASR ZRBESE NN 7.1~10.3% 0 LA
500C s > ERSEYRINTY 58.8~69.4% » BEIRFE M ANV - 53t 2 i)

C A 2.9~13.6% i > IRHEREREINITK/D o EE ASR ZRESERLNA
20.2~29.0% > [EBEHI/ A 38.3~54.1% » £ JEZ FERYIE RN 19.7~35.5% >
B S FE BEINT R D o RS E B B EE ASR EAEUMEE 4 > A EH  BVELN R
163,000~174,000 keal/kg » ifi B2h% 2 2 > BIF - 21,800~94,800 keal/kg » [ {4 #ET
ASR Z ity & s o RILE S 2 M R EVE R - IR EUE ASR JFURMEEY)
SR 73.7~87.4% > ME'E ASR 2 MY & BRI 33.2~46.0% ; B2 &
PERIEAAOR Sy 400°C 18 » fUAE ASR HRUS R » PRIIL 38 o A de {ER 22 11 1
%5 500°C(de Marco et al, 2007) = {HEEAYE @ ZHRZRBEY L 1.2~4.0% Z

H,S » RREEIEML - B H,S HIE PEHI RIS » IER12 SRR LE mEL
Z e & -

b AR UM E B KRR 2 s AL - INE IR RS Hth A wRIEY 2 o fnFiE - =P
PRET BA R i AR P U S Y B A R M 2 ST B SR AR Hh 2 2 ENG AR R
Ry 600°C » & RHUR - bk 2 BB EHEE 8RE - PCDFs [y 70.566 ng-TEQ/
kg » PCDDs % 0.990 ng-TEQ/kg » [N B ¥ ¥)E ARy .60 ng-TEQ/kg » #5174
&R T SR ERBREEEE - 2 Al Iy RerKiR ~ R KRERAE  ANEEZ BB 5
M BRI R ZE 1.51 ng-TEQ/kg ~ 1.38 ng-TEQ/kg K 2.32 ng-TEQ/kg(Joung et al,
2007) - HAARAIMEE 2 EHEEHETEERER S - [ERH L ASRE P E R
IETR 250~400°C W4 - R - RIEZITTT 2 ek - 2% 2 ASR I E
BiEmE TR NMEHRRERRE B FEECE TR IEE Z EA AT o 2
REEEY R B E R 2 F ik

FRAN A TR AR - &2 oy R o {5 AT B R R IR ASR R

Fo BB AR - B E o S B - ST R AR o B - EBIE YL
ZROR > 2RI 0 Y ASR PREIR H SRR - RARWT GBI i BE 5% 1] S E Y
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B Sn Z B R - T AU B R HTRF ASR SR RALRMmEER - BREFIETIEY Z
EESN > IFEFEEY)(Light Fraction)zE B1EFT K fE LR (R EERREY) 1T

2% o

3.3.2 afb/ fAbkE Rk

RAbE—EESIREAE TR REZBIFENIE » A RN KR IE >
IR E MR (oxygen limited) Z R JE > —f%F SMEAE4E A BEE Ry o2 MR E Z
20~50% > JRBNE &k (equivalence ratio, ER) & 0.2~0.5 » RAESE B & 5~ $GH 2
FE - KIEEY) R RE Ry HM S FEFTH 2 S TEY) - RALR EEY EH R R 2R &1
Bk > Hf R SR EEEME LY 4 EEERES > BEEVEWNC, - C - B
e HAEBR B ik FAL &R - RRADE A BV TR LR - B RAEEY T ZE
FENR(Fixed Carbon) » 7&K & BELE N 2 A EYAR » €95 15~50% - IL5h > A2EHY)
Fra Z Ea il AL EY) - e R ARG T (Pinto et al, 2007; Pinto et al,
2008) ; R EHEYAI /D B/K 5y R oy 5 2 ik @ SAb S VIRTAERL -

RALZ SR E AT 70 Ry W) SR AR ~ By SAL SR RAL I IE - W04k B B B oy b

R R & Sy IR AT - MY £ R EH - IR K CO £i8 » MEHZRL

F2 I8 P W A 0 E ) E L A S A o Tt A g E A Y R R B S M B R F KUK R

F& ~ 7K RIS I K e AR U TE S (F A &SRR AR DL R (H) ~ — & (bR

(CO) ~ ~EAER#(CO,) K F5E(CH,) B ¥ (Hosoya et al, 2008;Zhang et al, 2010) ° HEZRHE

bRy 2 e - BB E R ) R EEYIPE B, - &5 B T8 E Z S
= -

C+1/20,>CO  AHye=-110.3 ki/mol  EEALIZIE (6)

C+0,—~CO, AH,p=-393.1 kJ/mol TR A LR EGT)

C+H,0—>CO+H,  AH,pu= 131.3 kJ/mol KA E(8)

CO+H,0—>CO,+H,  AHyq=-41.2 kJ/mol /KL FE(9)

CO+3H,~>CH+H,0  AH,pq= -206.1 kI/mol  Hjgz A= i K7 i (£, 10)

C+CO,>2CO  AHyy= 172.5kI/mol  CO, FALKFE11)
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ZEARRR - R~ SURMKIER > BEAZ AR E AIZEIR FESRACEE ~ BRIETTAR
IR 2 - RS > EAZRIGEZER / 207 (air/steam) 74 7 S AG B
B > Fy 4~6 MI/Nm’ - JEFI SR RS2 BMEE T » 49F 12~18 MI/Nm® » JEFI 6,
R BACRERE L 2 R BVER S 495 40 MI/Nm® « AR (5 2VE 2 SRR KA IE F F
ERARE o (RENE AR T EL R A R PR 2 S B R 5 1 R T s BVE R AR A I
FEFRHER -

LS ASR Z RALHFZE T DI PG B 2 FE 28 Se s ASR ZhUfgig il — 0 Rk - &R
B AR Ve BRI By 500°C » 85 —PEEE RALRE RIS % 800°C F 1,000C - &
AL EFES] K5 800°C I - EEIRAGAEY) Ky Hy(83.23 vol. %) » HIUE CO,(12.43%) -
HRADRESINZE 1,000C 1% > H, %% 80.15% [ff CO, BfM » &y 14.57% » Lat i
PRS2 RIRY) > HIST BBy 14.50 wt. % Kz 8.90 wt. % o Fi G ] 138 I a1 b S0P i (5
H, LEBIRRAR - ATE 2 m Rk B R 5 sz 9e s iR AZRR IR A B 78 R B4
[ FE - B4h0 H, FE&R o EHIL R - 25 R R Wi P B S FE SR PR B ASR » N AT B TR
RS > IRELED ASR HE ARG LB S EEAS [ USRS Z 2 £85I (De Feilipps et
al., 2003)

HA AL e B R Al PR S R 35 (L BUAR. Gasplasma” process 3Ffl ASR ffL
FHBY RDF Z a7k > peitse s 2 BATR e - Rk REHEE R 100 kg/hr -
&5 B3G5 K15 (Demonstration Plant) » [ &R Z A EmH & & 12 ton/hr > ZHHFESNE
il AspenPlus & 2@ 2455 - S5 RBURERROMEZER] Ry 700C B » CO / CO, K
H,/ CO BEHELITHIR 2.39 K& 1.5 0 BERFAPARCER Ry 98.0% (e = i 4 R B
BRAHAT (2 AR By 96.4%) » LN - Bge oh SV B R B Las B ML &Y 2 %2
B AERME I EEER > JRE R 800°C » FEER T HIR R E 18,000 ppm » (HHELEZ
SR H SR R N 1,030°C » [ Z ~ CReslE R E S (AR » &8
ZHTFE AT AL o R ASR SRABERR By n] AR IR LY AT [EI0 ASR &9 98% ZREJR > EFAEH
Gasplasma® Z 51l » {F A AR E FRE R b 2 SH%)E (Taylor et al, 2013) <
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S—J7H - AT DARE R R RO R 2 ASR R URHEST HIR B & 5 AN
Z RS R G - M E 0 RES AN ASR » 497 135 kg K 29 kg 2R
FAERA > ERUERAMRRBER Y fRBEE 32%  EEBEER 170 AT 0 1M
BB RIRIKEER RIS S8 Ak 39 Af » GCGRE/NFELER 164 11J5K -
Wk 14 - RBHE > Eelb s 2S5 0.23 » RKELE BRI ASR
BHEZ 3.9%  MIERBEREARET » PAEE N CURE A 700~800°C - IEREELEY Fy
1,700°C » ERZ QRMAKI T 10~20% » CO Fy 30~40% » EREZER 0% > 1 _%H
(BB B BT A By 15% fe 5% 5 EiH%EE SR 0.19 BNZE 0.28 1% » RILERTZ
CO [FZ 30% 7oti (et & 2 M Bl =22 G5 4 2 s &S SR vl 41 & &AL
5T RNE 0.295~1.731 ppm % 0.641~1.312 ppm » %E(E4 0.901~1.548 ppm ~ Hrik#
4.1~9.6 mg/m’ ~ f3%H 0.005~0.035 ppm Kb E(EEH) 0.0~1.548 ppm - [fijJE 25 2 &,
B E R 1.21 ng-TEQ/m’ » il 28 505 e W (K7 B A B A AE » (k]
A1 SRS Rl SBT3 B o 2 PR R oy AR U 3 (Roh et al, 2013) ©

2 14 RACIE R (R E 2 8

HH BE® B
pis=y
e 135 kg
aRE 29 kg
754, 216  Nm'/hr
ARERRE 32 %
e
EELR 170 kg
EBEAE 58 kg
TR & 39 kg

H, % CO &4 S 164  Nm'hr

5T ¢ b A PR AE ASR 2 #EESHL
ERIFE - Roh et al, 2013
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B HAILAEEER 2 ASR BVLER[EIRE > £ Nissan #2 TwinRec process &R 5
WK > W03 15 > HEr 2 BGRAR - SRAbECRbERER S B /N A SR A » 05F e E1T R
FEALEE > HIL - £ ASR BVLEEHBURRE T - WORF H RE R &y HAL A SR A BUR R
ZREIRBATR > DR AR - AR > R/ NSRRI Z T e pcR - BRI
[ RE TR B B o Rl > SR2KEE ASR 25T » BRI AR M R Rl > 1
2HY > [EE— S HBE S LM BRI - S05 R A BRE > fRE R
A& ASR #EALREJRAM A Z A 177k -

2% 15 ASR HEEHR il I A EL 1

Feffr i / e s b Ein R (R ) Feffer / ple Rk
Nissan process 1k E L (400 ton/month)  [EIULEAREE A 7R R A

HEHEMPAEEE R R

Siemens-KWU ENZUfE | NP 45°C > [ERSEYa Bk el
process 4L BRI (30 tonbatch) s poonyy 1 41 (Ll e 2 3
Pl
Batrec process EEANTYSg EEN i wan AN YR T AL
P At (400 kg/hr) AR E RS TR
Tk Hrfiged 90 ton/d YA 1% 2§ K2 10% &
akuma process i ton/day N e T
) SRBRNL [EHEEYI LS 45% B8
Cr‘(:zg:s Oxy-reducer oz 130 k-ton/annual 43% SEETE ~ 0.7% KR 50%
P (ASR 12k-ton/annual) &=
BNE X REA %ﬁi/ﬁ:éﬂﬁ% 25% ~ E&/HHEII:IIJ&
VORSTALEINE pro- BB AL I AR R SRS
(~1,500°C) (400 ke/hr) BEPIfEFE > BAE4T 3.7 MI/m’®
TwinRec brocess S (LpR B B S 8% « BEE 25% » H
P GALIERL (8 ton/hr) HIEIU) 52% R BEEER) 15%
=117 Rl ASR B4 EYE R
SVC process =¥e (450 k-ton/annual 7 PHAFIE ASR F] ZE 4 211kg

& 10~20% ASR) Z FpE

ZRIAJE © Cheminfo Services Inc, 2014; Cossu & Lai, 2015; Rensfelt & Ostman, 1996; Argonne National Laboratory, 2010
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Fr ASR 4b > FALFT EEZ AR A EBA 2 BEEY) - AR
TKGRETRAL > KESHEREREZ RBREBIEK  GRAERNT
15.32~17.33% » @ EEEVE AL B 4.13~4.448 MJ/m’(Aznar et al, 2008) ; JRA LA
100 kg/h 2/ SRR AS B PR RALRAETT I ST - JF0H& A B SR R [El U 4R 23 A
BUpk 2 17/E A (Packaging Derived Fuel, PDF) » &RCEFVE R 6.05 MI/Nm® » AEJ5
[E U R L3 65.7%(Di Gregorio & Zaccariello, 2012) » 2% 55T H 2 Kz R 2K 7] % & 1]
Wkl T &8 - S5—J7HE - HANBEBGE T AT BR SR KRR - AR bR R
W AT R [E RAL - WESE TR RS OB PR A 2 B 8 7 ) B R B 2 # 5 pE B VA AR
g EfREaEE s ABET e BRE - WEHEREZE8& 88 EE(Pinto et al,
2007; Pinto et al, 2008)

B A ST R AR - AR E AR S AR 2 EEYE e
FCREETTRETRA A - i ASR JRNEENEFEREN Z K HERKEMEES E5]
Al B B 5 2% T -

4 BRI AL AT

AHEFE Ry F (R A BE BUSR AT ot B e B AH B S o bRl 5% - 2% ASR ESRJEF] 2 A8
TREIAE - o RIS R R ~ Beffi gk~ ERERISC ~ ERERR ~ W05 H |
B R R AR S VR 15 > BN 16 FoR e

HATEIA ASR 7 i BR A ffq 25 25 (/) DASEAL B By £ - AT A 75 Al e 2 Bl 7] L 2 4
b BB SR 2 20 BRI - ] BLEAE i hr IR R — AR SR SR B Y S [F
H o FIDAEHE S BEE 3EEE  EINBINSRE ASR Z B HIAEALIE - B P B B H At BE 52 W)
RBEZIRAT > S ERENREEAE S FEEESmEE - AR EE SR e e B
ZAL - Wit > HATERELUVE SRR EREEE bR 2 28 © Dl LB E R0 > &
ASR 7 5B BB B 10~20%(Cheminfo Services Inc, 2014) o

DAL BB 7 2 7 BRI O H R R 2 R o 4R SR BB FE 2 i
B G 0% B L5 R R R A » e A T o S B 1



156 & 2o s 2424 B R LA

WATNEE RS S TERE - NIRRT S
RIGEAEAL RS - 280 > B ER 2 EFREREN > BRE(ERK S
ZIREEETT 0 T RAL R BB R T R g = i Ry HoAth e R B = e
o BAAEAL 2
BEAEALIBIR 2 17475 A DLUE AR R
SOx ~ HCl K& B » 1L NH; ~ H,S ~ HCl EiRE(LE
& & DA 5 S 28 SR I ) B A R B -

BR B -

bt EREZ e SR bR - HEY Z &R IR bR Ry
SMHLL > RS S B ZBVLENIE - HiR
W BAEBEELEZ NOX
YIZ 3R - 10 DA E A5 RO 2 S S

B FA R 2 ) S T )RR R ST AT

PRI g R

» BRI e SRA B Z )R

RE 1 AE T 2

Fﬂ?

2% 16 R AR LRE PR iy M LL

R e R S
TR CRy BT I B ) R
. EEaqt 3 2 R N BB
SR e (oglgen rich) (oxy'gen absen$ce) (OX}'/_gJSIl linqlaited)
FiBZR e s e
R - s (€ - EAERBER | D% SRR
B 0 RS N PEER R )
ﬁ;?ﬁ@g & B - A B - A
AR ErBEERE -
T ELEERE ¢ B G/ R T ) R
AT FEERERE f&m @aﬁ F‘ﬁ%@ﬁ : FERERERE
B 5 BN B 305~ BH
zéféf B B EEGeREE | W YRR
FET) NOx-> %%‘%HCI ) NH, - H,S ~ HCI ~ HCs NH, - H,S ~ HCI » HCs
—RE G S HERCRT S5 VERE S IR B M
HP R 35T 205 BR324 HA R 35T 205
BEIRA | RAEE 5 A - B A » e
SRR AT SR AE 1 AR
gy, | WERISTEREZER | ROMEERREREL | RoBEERRREE
Sl FIF » S8 AR AT AT

ks

DA
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£ B AT N B R B il Z 38 T > A BB (/Y2 B i e 20 v B JE ) B 4 %
ZRE TR AR > B ISR A RE MR R L BB R i (BN A LR
ZERFEH TR - Bl RO SR RTE T 5T - BRIRES L AR B B
It 2 SRS - BRI U R R N B Y ASR pRER B R AL - B I T &S ZAE
IR iy B b R PR B R Al ¢ AT (bR A B DA ZE R 2 R - (RN E SR

Z R MEBLRAZ ER R AR - RI(EE S RAF RGBS - (978 ¥ 3R e B (B TROK IR 4
T B i o 5 DRITREI S RSl O m] % 08 _E A b pa PR
floz M - EELER M BER G BB ANIE - R ERH B R 24 RE
AT EER 0 MELZZRITRYINE A EERARERET 2 ERmE - MR 245
BRI E & B R i 2L E B - e C MRS DA R ER R e s &=
SRE R R RRRELA R - SRR PORER]

BEEEVFEFR ARG ERE B D BIRII(S~15%)1F ASR EHEL05E L E#E b
R BRI RLREERY) 2 BRI S HslBRE @A NS R RN AT HEE
EVRCERECTREEEA - 2017) - EEAHEAHEE > ERELMEHEREM 2
TEH > A2 ZBad I 5e 5 ASR BB B HE A Z 1628 - NI - #HRELL
ASR JRIH B SR A I ATHE AR TR AR T I DARE RS » BRAETREHUSCR AT AR THh - 18
EISAR n A RIER] > B DA EREEY BB R B - EERIKEELER
[E R & U < BURMEEN S AR gE TR FR 0K » R S5 3 e M e R i (L il Ryt -

W9~ AR AR AR B AL R A X RS2 R

JBE BB AR ER ) 2 RE TR LRI E A - AR EEAFETYE B Z FIfE T - B
BYLE N EHUSFAERY ASR ZREIR » HgEA Z REIR RIS AT LABAAE ~ EERE - HRIKAE S
{LERREFFAE - BEH ATEIA SN ASR JREHIR LI S - THIF SOAT R BE B B 188 Fl 2 Ffly i &
BRI R BRIl Z BB A 5 LS > REIFFEIREIRE bRl 28 > A Z RIS
TR WA E - (EG A FR B Ry - AERE0TE 2 B 2 i B R N
ZIFEL o ARIEEA SR B Y B Y IR B IR 2 o ISR o R B R BR Y 1T RE TR
AL Z e PR o > A R A Y e f SR K R A T ~ mE TR B8R AT A BEEEY)



158 it S 5l a5 5 A A A R AR TR B R T 2 T S 4 i =T B SR AT

A Z = KB > BRI -

L. St ST KR B e T+

DU AR p W3R ey T i < el BRI R > BRD5 ~ P B e B AR 1% 25 FE T
TR EE - B BERLER R S B R o TRV E WO EE - BINE R Z AR TF
[ R IR T > TRERUS BB Tz B &R - DI A0 > BFEmE
FEEMENE 10 Bl L - i sENBUR B BRI - B RE 2 B T
/D BLEE R & dn 2 4l > TFE S Y ASR AMERLELK - HAEE 53 vl [EUL
PrE(E 5 FroR) o L RACE S TR ERT S S0 oy BRSOy B R a0 2 S AE
PRSP EOREE R - DU TH& S TP R B gE IR B CEeR - AR —2 Z SRR -

5 o) e RN A TR AR ) BRI Fr

S—J7H - BN HAT ASR K ZEE I HE — B R EEYHEE(bE
H o i HAT 20 SR RBE(LERE - BE BB E S AU EN R 2 EE R
EBE o MG — R EY) SR E R R Y I A TR B - AU E IR 8k
JFRAR TR - DIBRAELEEE ASR BEC R A HAm g K 8 2 BRI - (5%
EREEE MR BUERR T > EEERRCE R0 )N ASR Z i m H T
% WIS SN 8 A A AL KPR At B S BB S I L il 2 W
FEMS - 2RI - kSRS o RUERT S RIPE R > Qe 3R A e B Ry Z £ i e
A R R 2 LB F R E R & o s L EOR S R L R i o 2
B 2 BOR o WL > BEA s Z ORI T s fe ot - iR R R B B T R
o P

M

=



IEF LR % 147 31 (Nov. 2019) 159

2. BRI LRCR

RE TR AL R R B R BRI bR 2 45 AR 2 — - Wt il 67 RE IR BB R Tl 2 ER T
5 BRI AR ER > ERAEREIRSRARE 2R - A LREE R 1)

WEREMR IS » TR R RN R RAE I SRR
b+ HEFRFEYAN R A TDHIRE A » B EBEM R AR AR - 2
AERRE TR RE - £ EME AT AR - e (L e
W) HEMTHRT B RERCR -

i H c BEA ERE T AR LR R SR E A
26% LA E(106 2 =B PR 19%)GREEE A > 2018) » HEH B BEBCRZIR 5
WE > ks PR SR BV B SR IR - RARAR T B B SR W B AR
N bR Ll B 16 FZIREFam s - B0 - EZWEE - Kt > &
EFPIRA MR TREHRSCR - RARETRE bR lr s BRBE A - TRE R B 3% e
Z RS

3. P74 BE TR b B B P P T

BITZ ASR TR RELE AT AL K — A SR B Y R A e B H
U RETR - [BIULRETR & Z TR BEFEY) £ H R RA BRI - AN EETHAA
MR LUE B EY S — DR BRE BRI LRI Z EZH - ZRE L
i - &/ 0B A RBEUKIRERE BB © FTEACH Y AT 2+ 2
B B EREREEY 2 EE G RN 0 RS CMEL ZRIRE
[ e A E A R BUE E R H EREINZ BT - dEREREAEERE -
bt MRz EEFAL R R EE( BN E R — B

PRI > 3B H AR SR e 2 N R (D9 o] AR B TR 2 3 SR B =Y B
o REAR LRV R E R R o A B il BE MRS S A i R
BT > ATE IR R 2 A B EY R ER S RERRZE BRI R
YR EAREE S SR  RALEH - FEBYME R REIRE &)
BE etz — - EREEEZ AR - BEBEE -REEREY) ZEKSTE
AR ZR AR EKL R EE - BB - fRB B H A T
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R BB > RO S ARREMRER - SR - FHREFEHS B R ASR BER
R E R AR 2 TR B Y B A F 2 MR - BE B MR R Y < P B 5 W] A YT

fige -

B EmiEak

5.1 &%

o efl)

| BERNEGFITAEZ BEEIRGYI R R 2 B35 - BA R IE K P B 2 BV R B R
BEREFEEFAVERRE Rt e B 2 mt - BEEIERER
EYERTT T 1) > T e [ U B R B ~ e/ D S 1% 4 e P i B B TR A T Y
s DU Rt R A TR R B R oS - ST AR R A SE B 1 S AV B SR - IS X
e BT e R B 7 B I = i ] T Y B 5 S SR Ve B B RE T SR R B ~ TS A
12 ASR gElREMEIER R - DURHET B e {TAVERSE e E MR AL ] (e
el R (e St - WA BRI B LA A 2 R AR RE AR -
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