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test— L, HIRT £ 5 5 b THY, ERHPLOBER | | o= G
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e | B BOa X &
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CEN |TC 38| M & BIERE OmAN
CEN| TC309 | %% (Footwear)

ISO/TC 190 (Soil Quality)

TROBEIE, WHRRTHEEL LTAVWEEEC IV b b SN BHEICR LB 2 2OREEH
BT OHLERDHD, —OORRER, HWIC L 5%%ES5 (neutrients) DRABRINAERETHY, b5 —
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CEN/TC 309 (Footwear)
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BRLERBIFBICEDI T EEARE L, BEREEDIIKNT Dcompliance leaching test- (prEN
12457) IXHtOBEEDICH L THEATRETIEH D2, B~OBAOERICE L TIE, Be21d 5,
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TARDECET SEHMA (BT 3R R U (R L AHF )
TARBERSEHK, BHAS/REENS OBLRM»SOESBEOB HAFHE

Characteristics of Heavy Metal Release from Incinerated Ashes, Melted Slags
and their Re-Products of Sewage Sludge
EHEMT, BBER" BEHET"
Haruki WATANABE, Masa-aki OZAKI, Shinji NOZAKI

ABSTRACT; Several Leaching Tests were applied to incinerated ashes, melted slags and their re-products
of sewage sludge for investigating their release characperistics.

It was found that final pH after leaching tests was affected by major components of samples, such as CaO,
K20, MgO and Na : O, and also affected by CO . condition during leaching test periods. The lower the
final pH of leachates after leaching tests for incinerated ashes became, the higher the As and Se
concentrations were observed. The concentration of other heavy metals in leachates was also measured
and found to be very low. The 10 kinds of re- products made from incinerated ashes and melted slags by
sintering, cement consolidation, crystallization and so on were examined by several leaching tests. The
release of heavy metals from re-products was found to be much lower than those of raw materials.

KEYWORDS; Leaching Test, Release, Heavy Metal, Incinerated Ash, Melted Slag, Re-Product, Sewage
Sludge, pH, CO 2
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TFTREDOEERZERIZESR>T. RETA2BFRBEELAHMO—RE-E->THD, FOBREEKK
WCEDEDITAG - FIHETAENEVNDI DAKERBAIIR>TWSE, Z0ED, BEEZTKBROBZEH
FIAMNK - FHFEFOICEESN TS0, BICHARNKRESCRES TERLESED SN TWS, LnL.
FNEDBEEENOREBEII DN TREFNTNOUMBEEN - BOEELEDTEBL TVWIONEETH S,
BIZ. BERVOSOESEBEOALIIOVWTIE., M—HNERBRAESENEDSNTHREVWAED, 1 RS
1 EDERNPEENTWS,

BENERLULUTTIEEIELTHE O T RKERETH-OKRLZHENH0. FOFD 12 LTHEH
HBRIZDWTIE, BECEE TR AENED SN TS, AL, DREOBEFERE 1 38 (BEHE)
VOKEOAREY VY R VEBEEHRRY . XA AEHBRY 2EARSNTWS, &F0 IE5EA
HIBRAEOBBEIIDNTENEEDEBNAL TS, ShivelyEY ©ConnerE Y IR (LB L -1
DRFEHERNBIZL T, TOBEHEBEEEZFENTNS,

WBHRNS DELBHEOBEHEEHIZT DV TIEThonasE " DFrancisE ' OBENH D, BRIASTHS
DEHBHIZIDNTIE. &FE'Y OBREND D, LML, TRBEBRHKCAERMA TV EERE LB E
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F2HELBNDH D RREITIX A ER O Z X D R @ O FHl 5 E A DM — % KGR
LTBLIBEDH D, EU R ETIIBEEABEDOR — DD I PATH D, FRRIIZIX
DYEHOBEHE AR O BEE L2 LEEITESNL D,

6. BbHi

Db, =4V 7R2ENE LEAHRABROBEAHOED A6 EiAAA T, wHIEERIC
L DFHEDEAR R F— LOBBEII DN T Him Lz FEHIFOEKRRADNES L, FHand’
RIGE RN DTH L2 PBEEIXBRVWD., BIREAIE DERRERLZHEZ5EIT> T
NWElzWERo>TnWa,

WEAED 6 HICBEIEDEEASWIES ., S (1998 46 A 17 HiiT) . mE&USHD
K - HERFEHRICBE T 2 Rl EOHEE S HEI Nz ERBEICED 2 —=# OB E DT,
BHABREO G EmMECEAOH D AICB T 2iEmid iR oz, Wi s/
BLDPLETHD I Lid. EHEERCHEEEHELODPR> TV L ILBORMTH %, B
Y E PO LT, BEDHSBICBIT 2RSSR LACMEICE T 2 iEms O RER
XD, DHBEE LTORF—LEZR LT RITNIERS RN,

% R

1) Hr B QU350 ) XV EHO =0 OEREEEEMOREGICET 2 11%,
BAEMFETOY =7 MBIRBREREE, 9-1~9-27, BREITF BRI 55 Ehr
A (1996) |

2) W Bifth - RGO Y X7 EHO - OEA N BRI ORELIZEET 205,
BEMETOY o N BIERBEREEE, 10-1~10-26, BRI b2 FIREITH
ks (1997)

3) Sakai,S., Sawell,S.E., Chandler,A.J., Eighmy,T.T., Kosson,D.S., Vehlow,dJ., van der
Sloot,H.A., Hartlen,J. and hjelmar,O.: World Trends in municipal Solid Waste
Management, Waste Management, Vol.16, Nos 5/6, pp.341-350(1996)

4) van der Sloot,HH.A.: Present Status of Waste Management in the Netherlands,
Waste Management, Vol.16, Nos 5/6, pp.375-383(1996)

5) U.Forstner: Waste Treatment: Geochemical Engineering Approach, 155-182,
R.Reuther(®d.): Geochemical Approaches to environmental Engineering of Metals,
Springer

6) E % KRG B, &5 F. KNHBGE  BEYER P OFEBESME BT Uy
VAl A - BB €=y ) VU (1) —. A& BEK 39(7). pp.11~19 (1997)
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2. BREYOEHHBICEAT 2 0L E = —
fesbeiky 7R &

LRS- TR A TS, PR EEICIEHAERITEIT 2 30 (F1T1990~19964E12
REINIHD) F92008R 2 ME L0 ZNODXELE2a—R I ZITRT, 2T
BIEHILICE LONT0DRI EZSE B E U THIF7ns, WEL 22000253135
FITHEITRL 120

CITIRMRBEEY E U TBUHERED %, o608 EE L TERLED 2B L
Too BUHMEREMIIRZ DV F VA ORI ERREOIZDTHHD, HEATHEHATDH
FLOLIRES RSN TE D, FIHEEEYOBHEEZ 2BO, i, 77 2RE(L
K, SIRTOBH, BUOBH, EHBHOA N X L0 EOBRBERPEO N,
BFRILEWEEDL o203, BHEBEIrRELLI LTV EOERITLRE
ENTWRHNWIZ EITE B,

2—-1 ZEOBEHARNE

 BRAEOBURGHE |

WO EOREY O AFHEIIEN4 SEIIRETFERE 1 IFLLTAKBEIN, %

DEDEE, WIEIZOWTIZ, WD PREECRIER, FZ0BBRET TiTbhmf
; FEEBRL T bo JONEROMBEIRL EEREWI~=27 0] 2 &L TH
| BN TV 50 BEEYOB AR HIE S N MEI RO ER D 5 TR ERE L
' B, REROER L L TREROFECREYBORELHTET 2 L LT
Holoo HEWITET 2REEWERY HINZ, HEMES D/ y FREECH T AR BRIC
L HHEEDEOBHEEZRE L 2 F B MRIE L OMBER R L 265 %h - 2.

B EOFEBIIAGERFDOERERRITH S ZEEHNE LT, AEROHEEL & &
KIRHONTWS, BHARICLABHEOREEMEY X LITRT, BEARIIEESh
7o BEEEY) & BTV AT M M AT D E B ST T A LN TE DB RD S 1
DOHETH O, BREYSEHEPTENLTOAMEEZ D0 RTERHD2DDS
ETIRIR VW REHRICHAL THRLFEOHEICHAKROBHAR (RETERFE4L6
T) BB, INOEHIIERFBOBERTLDOLLT, TAMFAHOEICEA
ENBIENDHY, ROHBMLUADZHITHBIEL T rH AN D Z LIiTxT 5 BER
BRSINTNBH3 4,




BAOBEHERBROBIELOHEY K 2ITRT, a vt 7k PRIEFEDOENIEHS
% van der Sloot 5%, & FOICLNFHLAABANONTWED, HEEERIITRT, &d%
CORBIER bt T X IR ATOAERRELTOEY o » 7 ARBRIE/N S LEE
(L/S=0.1 ~ 10) THIEH &2, #0:EL/ vy FRERTIE L/S=20 ~ 100 THEIS 5 Wi
TIWREHEEY, T SE VT ¢ RERTIE L/S=100 TRABHITERZ R 5 RER
TH b ELERIIYNTIZ S v 0 ) —F v U 3RER(L/S=20 ~ 100)% B H L, EHEEEW
CEA T, WHREAERREY 0 THET, WY pHA ORBEES AL STV 5,
INoAFDOFELDINT, BELK (BHACRNSVE), FFBR (TAV AN, A+ 5),
KRk (A4 R, 42107 ) & URERABRENZ OMAZEDORFANREL > Tb,

R RBIE A W27 AU A ‘?:E(TCLP,Toxicity Characteristic Leaching Procedure)id, 4
THEEAMILL & EHEWEIELT 25 LD D RED DD OFHIHELE? 5T
Hbo ETHDIIZE > THEU S pHS DMFRISR RED L F VA EEZLTEESN
TWb, A7 VRl TIIMmER e L Tt AK (pH4 OERE) ZHOW T 5,
— AR B BERN K R PR 6 BARHT & 2 372 E s T b N i RS, —RicE HE9)
BOBILEIZT AT EY T A= TCLP > FA VETH - neWEIN T 5,

REBRTIZEB S 52 WL RICE > TR LD, As® Mo &L BT 28455
o0 HNTH A MET S L IREE N A DI RE ST TH b Bk E L TORERM b R
ENTNWBD A, TAHVEFREEYTIIT A v A—FRBRO pH 8 h T A5 L DKL
Vo TOBHD—DIRBA ADEEFHEIN TS o FAGHBIRBER K LA R 2
T REREM L U THAT 2 BOLRLEFMELEHEE LT, BATH RIKBT X
LB AEFBIHINTODED o EFEEREE DT - 72 4 T O S8 BIE FEEY) O Hl 4
T, BRI L ABEHEOFMAEL W EBRoh, BREDOEELCER
FADOITIZR—DRBRAETIE RS Thd 5 2 LIT—MRE#HE 2> T b,

p HIRAE M AR II IR O p HA(LITH T 2 IEHEDE L E A BNy FRERTH 5.
HEMBEADRART S VEHEHONBICERETH S L6, RETHND L5 I
GEPEATETVDE. T4 VA -2 lBRIEIRRATE THRBENZ BE L 555 %
BLEbDTH D,

BEEYDLAMREZ IS 1201013, SRUBHERPULETIIS 555, SRR
FEHARZM LT 5 I L BRRMBFE LI TE oo BINTIR I — 0 v/ k@

ICHATY 5 Z LT, BUBKEER LD A2 67, BHEREEHOEIREGH b —ED




Rl EEYHROFEYHO XK %
- HlEEEM (mg/) (&) (B%)
m H A o 2 N B - KB R bz i A s}
Heta PR graugy  EI0 (mg/b (me/1)

N F I AT O EY 0.3 0.3 1 0.3 0.01 0.1
VT ALEY - 1 1 —_ ND 1
HE ALEW — 1 1 — _— 1
BT FDLEY 0.3 0.3 1 0.3 0.01 0.1
ra i VA=PN (A=Y 1.5 1.5 5 1.5 0.05 0.5
Y EXE T OLEY 0.3 0.3 1 0.3 0.01 0.1
KL 2 DILEY 0.005 0.005 0.05 0.005 0.0005 0.005
TRV KSLE ND ND ND ND ND ND
PCB - 0.003 0.03 — ND 0.003
vromARy — 0.2 2 — 0.02 0.2
buche-gldrsd — 0.02 0.2 — 0.002 0.02
12-vroaLIay — 0.04 0.4 — 0.004 0.04
1,1~y r7unrsLy — 0.2 2 —_ 0.02 0.2
yA-12-vroaIFLy —_ 0.4 4 — 0.04 0.4
LLl-ry ooy — 3 30 — 1 3
L12-ryromryy — 0.06 0.6 — 0.006 0.06
FuzooIFLy — 0.3 3 — 0.03 0.3
FrSruomTsLy - 0.1 1 — 0.01 0.1
1,3-vron/ay — 0.02 0.2 —_ 0.002 0.02
FI 5 A — 0.06 0.6 — 0.006 0.06
A IV — 0.03 0.3 — 0.003 0.03
FF X HINT — 0.2 2 — 0.02 0.2
ARy — 0.1 1 — 0.01 0.1
VR E DAY 0.3 0.3 1 0.3 0.01 0.1

Belh, BT VA ) wERE, BHRR (L/S=10) I &L 5 @RS



K2 FEHON vy FRAEAHIZR O L &

5 _ A * w/ ZF:]I\\I/O;I,\Z K@/ HFH i % 7r 5 v A
(VP MEIER REITGR 5841454 X31-210  TCLP EP TVA Sedal  Availability
2O <5mm <2 mm <10 mm <4 mm <9.5mm <9.5mm Eoﬁf/%:[kﬁ <3 mm <125 pm
% o OEEK EEA BAxvK BAtvK  BEE O BRA 2K CO,  BiA A vk BiA A /K
+HCl +HCl RiEER R BRRR +HNO,
pH 5.8~6.3  5.8~6.3 2.88/4.93 <SR (5.6) 4 7, 4(B®)
2 E (2 >50 >50 100 150 100 100 100~200 40 16
W& H (ml/g) 10 10 10 10 20 16 10 20 100
" E (O it/ iR — fEREKE 2233 20~40 — — —
mwmHE % — —_ 21 1517520 RYyzFL KYyTsFL i HRYIF E—d—
7523 (£100mm) Vi U VRS
Mmoo B PR FTR =R Ht@Es EIL5R Hit CO, BORYE  »EA
HEY DEY DA 60 rpm 30+2 rpm <itA 100ml/4
iy B R (h) 6 6 24 16 18 24 24 24%5 FYRE 3% 2 Bp
MW E ¥ 1 1 1~2 1~3 1 1 1~2 1~5 1~2

B % 5 # &' 1um GFF %ﬁ:bimf 0.45 Ig.m 0.45um MF  BOEE{R:8  0.45 #m 0.45 gm O'ﬁ #m 0.45 #m

000 rpm M iTEOoEE  0.6~0.8 M
x 20 4 >2000 G pm GFF
+0.45 pm
MF
o % FELTATE, 0.5 M EERR
BRICEDH OFEMED
& ERIT 4
ml/g
= Fi s WEOWEMEHES BRET cBEE L OBMESE o BLEM  ROWE < BREO
o M AR B DRER BHHE -2
- B  BRTE
- SRR oE  EUE Lamic
il B o B4 vV EEL FHET 2B AN B D KR T VRS CRHET RYBO - e - Bk
 FIRDBITIORE & BT 5 DA B SEENDS RRTe EEOR Sk
« pH BEBNCEF, BHIRL B R %kn\ (A
t GFF : 75 AMMEFEHK MF: A V75V 7 03—
x3 FRLEFHEBEBR I EZTOEELEH
RSO %O R bR BABHE REEE BHRBOKE -85 h 5 iEE
#HaHS g FHER K, TEk, EEER, RER BoR% X 50~200 g ﬁﬁ%{ﬁFT@ﬁﬂjﬁ: BERE
w0 n » BELALEDOHED
PH fRIEM: 3B ﬁ@ﬁ%éﬁ, wE, BRIt OFWEE TE (5~50g) pH #HF & LB EOTL
TRASEF 4 —RE ¥ #  OWE  16g BABHE
H5 ABRE K, R4, NaOH LRy ATRE O RE (30g~20kg) WHAHE, EUAHE BH
INE—, BRAGHEDVI 1
) V=
54V A—2—REk X, REER kY AT E (10~1000kg) #HIEHE, BHAY—Y, &
BIABDYI 2Ly
VI U—FU RS W R x 40 mm U EDOTHE BEULRGOIEIC & B EHE
FREHRE MgCl, NaOAc-HOAc, ¥ut#y  OFfE  TF H®g) A F A, R, BLA,
I}\II{:‘IZOH, H,0,, T, ' MBS E 05




LEEABERENTE D, ROBHEROMR—Le BIEL mXErtianri'? &
HIZ & » THEEREYCEIFIMICE T 23R L 2 ORBRA RS R D &, BEY
DBEZERICEENSTTL B e FREN, BURRED 2HITH I — 0 »/SF#HET
BEANEA LI LEDD I LPBELIN TV S, ZDMXEIT 1991, 1994, 1997 4
RSN L RBERTHM SN BEY ORELE L BB D EHER 27 (The
International Conference on Environmental Implication of Construction Materials and
Technology Development)D#Fim X D—ETdH U, Studies in Environmental Science ¥
—XELTHREN TV S 23— v/ TREEYOERFIA 2 BRI ED 5175
L0, REZEBZ2THT 268N, BHEN, &250VIIRBTHTE 26BRAEOMT
RERL, I—ov HEMBEAAR (CEN#ER) SREI N 1213 ThIZEHE
wKET B 2Bl N Y F B (L/s=2 & 8 THRAMITL/S=10 L LTEE) T, BB
HEBRORIEEEZ 6N B0 Lewin 19 DFERTIE, NA VikE CEN RBRoOBH &I
Ba U Pb PAMIZEDL LR WEREINT VWS, TOXHIUH—LDOEIZIZHEH DD,
BREICEEIZINE O NERBHABREZEET 2038 U <, 2ENERFH O M~
O— 3 EEDOAERERITL TIER SN S, B ZITIERTIIMME OHESEEL S & &5
LTk, #FFTIEREREE D US-EPA D TCLP & R —ZIZKET SN T 519,

—RRBEEDBEHIKIZ OV TIIEBNR Y —F v 7 7V — T (IAWG)A 1989 £ 5 5 4E
MOFMAMAGEREBRESR DICEF LD TEY, BHICHEI AT LE-> T 5,
WHIZBId 2F 2 H I3 ERRSMc b MG T 518 19,

REFE O ITHITHEHKICEE L 2BHITE W TH T 48RP T 1 v A — 2 HlBk
DEFEREEDTHE Y SN0,

2—2 BEEYOBHITEELEZLLHNT

%< OHREDTRTML TWB A6 17-20 0 KAIL TORM (TH—, k%) ,
Q@M (B pH, LS, BHKHE) , OB AEOHEE (NvF, # T4, T4
YA=HE) T 6N, HFIZQLODRKRIERIEHRE SN TV S,

BHEOYEAMERI A H = X 2220 TIE JAWG OREE D PEHEL L, Thizih
TREED DR CIC DB ERERIZ, SRTROLEE (HF 2 30BICXL578) ,
RABHAREE (TXAISEV T+ &), pH IKEFEHEBHE, B2 5 LS OBERETH
5, ULPLBEDL A, IN62MEELmXITELEDT 0, ROEMEIIZLEDIL
BIHED 5 WIZBIEDIERTH 5. T & OBLEIZ L 0 2B HEE O P
BIENT T MEDAREL 25, TRITE » TR TREBOLTCREE T A & D



SR TR D D 2R BFICEI 2 ERBEROEBRL L5, BEBEHEOHMIIL, LS
WA 5 AR L DD BT, BETIIN EEYWERBBMN S OBEHE
(release, HfiZ mg/kg) Tt d %1% 10 T &R N T 5,

2—-2—1 ZBRoRFEMH

AR DRI FEREY & AT D ERICILET Shibe 400 RO — R BEEY) BEAD
RIK DEIEH B DZEBHRBUL 78%Tdh - 7zDizxt L, BEHIKTIZ 190% & 05 f2 0 AR
T & ICHABOEDERIIA X Vo IAWG OWEE ) T, Pl 2iEH 2 Mk o—fE
FEYHHKONREIE 218 2 201013, MR OEEGIEOEM A ZE L T, WH, i
IR, EREURER], BB A RO INERH D I xBTS,

AERIBIC DN TR, —RBEREMPERIK? 2 EGMRF 720 T, BN S DI EBRHED
SZORRPREIN T B, HITERROFEEY TRPRNSREN T TEHE %
CRRBHPED SMESNT B,

ABEOREEIICBEIL T, 1996 FEIC— M BEEMBERITRIK 2 iz fTbn iz 2EH O
FEAEFHAL ) TIX, Cd,Pb,Cu,Zn,Cr EHIBEOZHHRIIT S0%BE (19 67%DH 1 H
LR DF/NERARDEIZ3ME) THY, H—RHABNTL IOBREOEFH DL, I—
Oy /XD —=FIEHL OCHERIEEEAT 2125725 T, EHEABOER2S BB
DEEEM D 2{T-> Tk by, BEHKOE AV FEDZ V7 ) —F v FRBRIZE T
DIHBOEFHINSWVEREL T 5B,

2—2—-2 WBHFHOES

pH TS BRICA X (BT BT TH D, RHOZILT pH ABAHE S - HBE DR
R B HEET 5 e LT pH R BB S 1, BRIRS RS 720 — it
HEHIBR R OTRIR ® 29 20 2100 0 0 AGIATERA 00 OIFHEAL, FURAIEH DR
DR, e DFEEAIOHE 0 F e BMELEORRNO LB ) S0P 5 5. KA
PN TESRAEIT pH RAERERI < 5 — VIZBIRE At B & he, —ARBRIEMIBEAOR (I
B, TR) RUZOE A FEILY, TRIR TABREMEE, o=l ¥R
DHA ) SR, SR, VSIRSTEREIEEY & — RO A 510 & ) R
hTW e 20/38 — VIREICEHE AR CERA + Y ORFICE > TEET BT L b
FMENTOS 10 IAWG ORES " 13 ATEHBIEHRIRIC & 5 BEHK O HR
-




LR pH & QBRI TRIFE D pH IREHBHHHE LIt 2 2L 2R L THD, %
D/¥E =2k pH D 6 WA THEL TWB, Thhvy 2b&EWEIKD pH fiFH 2
HEZL, {LETERRE DBIRETAHl b 520 25 2 DMi% < DI T pH L BHE L
DBIRARN SN T B0 12 18 e 20, 23,25 27 307300

R (/ST TIIRERT & S L, REEHE L BB, S, WHoAH =X
LHEEISND . Ny FRRICE W TIRBEMESFIRET L2288 8CHEETHD, &
TV ) D—REBEEYBERIRIK TIX MBI L A HIEA 72 < 72 5 DIE L/S % 100 LA Ed4
FETHDH I L2, pHI2 OEMATEERIT L/S=300 T—EIZ/2 5% pH4 Ti 1000 LA 4%
BHTHDIENWREINTNWED TRA S E YT BRIT pH4 2T 5 1L/S=100 O
HEE LT, RABHAERELYRTEEZL OGN TV, P T VA VIO HHEH
BIERKEVEEDHD, TAAIVETOTRAIFEY 7 BRBBEEEIN TS —
BT LS 2 K& T 2 ERABEHEITES A, H0RL/Ny FRBRT S BEBE D
Zr)—=F Y IREETY, B S LARRBROL L LS O/NSVRBRTOLAKETH D,
ZDNE = VRRRIBH IR E ORI VIBEHEED A h = X ahiitahn, 5
70 AROEHAROMEAEDOEFFEEWORFELIZHEL TV R Z e RshTH e
1e.28)  Reardon ©°%8 13 L/S=3 & 6 D 2 fHOEHHAERD 5, Na,K,CL,B OEHII{LE&Y
PP DB L XN AY, Ca,Sr,SO «,ALSi,As,Se |ZFFE DT D VA IR = LD
SNBHEHEL TS, 7T LHEBRD LS PEEEOMD L THRORHIESRIZHIET % 2
EDMITOVWTIEERMSH D, 75 LR8BRICLIBHREOEENO TSI )T + &
FEFHNEBED2HRDAEL, AL ZREDORETTEER L b L DREY) 5 F
T2 epBLL I EPEHBIN TS,

RCETRE

HIUKEBTOBRHOMNEZHIT 5 L, BHIKE LEOBEEGHORRTIZ, cd ZZE{L
DY, As IZRICRETOBEMSENT 522 &40, BHREETIE, BoREUI T
77V IREET As OEHBFEML Y, X527 Tl Zn & O OBEESEDT LI L2
O, ARIKEEY) TIE As,Cr,Pb,V,Fe 25E Ll THE L2 < Cr AL TEEL 2T
WZ ke —RBEEMRERIRIKP 6D As & Se DIEHIZIZE Fafv T I Vg
TYHT 5 FeOH & OBIEAHRNC &40 |G TN T B0 HITHLRIETORR
bAAONTED, BMRAT Y, —MREEYFEHIK, KREHKOBILEZEOT 1 S



EV T s ABTIZ, BIERET Crcu,v OBHEIZENT 505, o oI BmE
FAFEBHI L > T—EET, pH OFPBHEBAOEENAZ D 2 EBEINTH
b

2—2-3 NW7rFBRETM VA -FHRR

RMOBH/ Y - V2B BE&LMBOENE R 2880555, BMTIZRFHR
400mm/SE & D12, ATV TIEN T ARBRIIEGRCH VSN, R E S HE
LTWbe T4 v A—2RBRTIE, % 100kg DREEYEHVEE, LS=1 T 100L
DEEHBBELR D020, MHEHOERLMEONTV I ENE 0, BRIKDS 1 &
A— 2 EERTIE, BHE pH I35 <, BAsMo,Cr ZEDRA 4 VBV EBETRIEENT
B0, W7 2F3BROBHELIZIEFLORERESBON TV S, Fa B8R b4,
TRIR EHEH 2B, ARIKS THRABOEESBONTL 2, D EORITE
% pH4 WHEREIRE U TV %75, NaOH KB EZBEE L THW RS 1 v A — 4 RER
O, MIRROALRIEAKIZE 2P FLER D bbb, HIIHOF + 1Y VIR A%
U7 2 ERBTHONY, FLBICHAA S LBOBRRIIE, ERSTEDOE
HEDEIH 2D DODOHUBTLROBHEBERIDLTELb oA VWERESN TS, E
OB %2 A BT, A4V THEIET 5 B DL S xHiE, L/S=300 Tli/ Ny F
ARE DS VBEHENEZ 250 F-h S L2RBRICLAHEIIBEL TR S L0
SHERbH B0,

2—2—4 FOMOBEHRAR

HREBEEL LBl oh b 5, HkEHOBERO pH EERRTIZ, i
BT Cd,CuZn OBEHEFEML T2 . WAKEEAIZE ZHERIKD S 5 L3k &N
v FRBRTIE, Cd,Cu,Pb,Zn IR E b #EAKD S HEHBIEML, As,Se,Cr,Hg 13251k
LTz ikt 2 Y b EL % ki BRE L - BoREOSEE L
AlzBlbd B,

THEETREEIBHSICHVONTE D, BEEEY~OBHAPAON D, —HiF
FEFEY BRI DBREETRIED AsPb,V,Cr DY), FHEEERD 5D Cr OWEHS
V. —RRBEEMBERIKD Pb,Cr,Cd %50 50 HEHIAYKD 10 LIR°T), Pb PLIEE® Pb LG
Yo EDH b2, HEOT Y v 2 RATIRIZ—ETHEDICHL T, BEYTITL
ERWHFHD, TEOLHITRE - 2EBKBHREEZHOS I LIZTER O, Bl zITEEH
RIKED LD ITAEEWE % % < GUREYITH LT, CaCl AEHKIZ X 2 HIT I

40—




LIV JAWG ORMEED TIIRREBHIZ, ZEdM, BEedt, Bt ES
HEODFRIZL A Z LR BELTWAY, REFERSTBEIIENTIIHEYLEZS
N5,

2—2—-5 BHABREROET VL

MINTEQA2(FLHTE DAL AT E)E D BN T F AT & D IEHT — & O A
ThNTH D, —REEREYBEHIK ™ 20 34 50 L ERIK O pH AFHEEHRITH L T
BB R TR AR HEEL T b, WIFND 10 D EOERS TR EMBTE X I
D> TWbo TN HITREID XEREITEIC L 28O & icgitah s 2 b
%,

2—2-6 BFEEWFOTLERDILELE

BHABERDO T MELHEHER A BT 272012, BESITTL 2 TRORES
Fpfibh T s, —REEMEHRKO XREH (XRD) , XEXETH LI
(XPS), A=Y =20X0%H (AES), ZIRAF VERESIICTL D, 25 TRIZOW
T, HAET 20t D & 2 LATUREDS Bighmy 5202k hWiRE s, FRIKD A A1
DHE, HPIAIE Po DEREZILE XFEENEF DRI DAY PG TH S MZT S
FHRD SIERPREM SN T B, —MFEEYREHK ERIKDX P SITL 5 Na FEH
DR DALERECRIIC L BIZHEIT 2 TROFFEL 220 Ofld b 5., —MFEEY
BERKO X RD L U T, WESCHETHEL E>ORE, B(EBEOKED
Hege o) KEHVCBIEE U 7200 Ehv b B PREFEIEW D pyrhotite(FeS)A» & WilE 434
WY Bifek o EAR FHEME (SEM—EDS ), XPS, AESTHEL M
U, BEILASED Pb X As OWHICEIEL MR XRDOWHID H 52, AV ME
OEEW CHEHRBEORTMBEES SEM—ED S THIEL 724162 ez T, %,
Ca IR A STITIT L A L ALFe I3HOHNTER - TB T &, MglIEMITEL 25
Tk, SO «I Ca KHBELERASINTVWSE Z &, 25 FFJIKHEBRTEED 5% 2mm
PEARLU I EERBELMIIINT & oo TREREECREN ) VBRDEL TL
HU, UHEMREZFMEEIXRDASY, SEM, ZRMETHEHMESE (TEM) THLE
bbb

2—2—7 FOih

BEDSEERBIZON SN WA, BHICBEL THEERS 2 HiExE WO BN T %0



BIEDIEHTF = — 7T & b BUHE TR 2 B O CEIEHER 2 & DI L 2 WERE)
RN TR Na OB EIEEI RS F <, Mo Zn ® As & 0 KSR O Z & AR
XT3,

BREE (AENDOBEYE DI Y AH (Bioavailability)) DE S S FOEH Y F 1
FIsEZoN, BREENZREGZAE L B HHCIHNaC %) §hEE 753 4 85 35
0, SRR AT TOMESC HEAR BT 5 ) 2 73D 2012, Pb % As
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