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—TCEHE LT, BERRICIRERE L, AR L
nODGRBIEMGIZ TR B & 0 LB % EIY L THRIEI
L7z, T, P=FAIPFFTHNANRI EED Y T LD
B L— FERADDIC-Pb. WiAF L— FHIAD S
Bt % ChelatePo & FR 95,
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TR DOIRAAEFIRIL, IR, BEZHEh30sfE&E
L. 50ml E— W~ AN BIZ ST A IR VA Y
T A, HEVILERES L— MNEAEBEIERINE, REAK
IIRREEO2w%E N L, &B~T TL045 RN
L TR % EIE T Tl S CUERKABE L
Too MIRICKT Bk L— MEIDOEERNET, TS
N & b TR O EH PEEE1000mg/ ket it L CRIRE R
DIwthE FRE Uiz, EBREOEEF L — MIAOTINEL,
Pb & A B10000mg/kg DFEFRAI 11k EF L— FRIAZTRIR
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FEIAE IR EE DS, OwthZ RN LI,

() A AE :

RIROBGERESINE, BFREG—Fx1 7 b
2 L SOLAAR S4 Mk2) 3 BV M ICPMS (Y—F L

b2 VG PQ ExCell) 1T THEME Lz,

TG FEXAFSTIE i L 7= KA, BEAEEFRIRA, Bid,
1B L EoREZICIRAGEAIRAIRIC TR L v MRIZEK
L, R =FUVEEA L, PoFAdF L h
NI UEE U T b R VKD RS L7 gh L—

MEERDDTC-Po & . FIERDIRAEF L— A & ¥ kA

DGR L 72 LB Chelate PoiX1 A LA ERE LT

BEREETH oD, RayFTF—7 LcBfmtk. S
DITHIRA =1 v F7— " CHAGAA TE A LT, SRR
ERBHL, A7 PADSANER b L RIFIKARDE
FE(RR GO R LIRS L, IRFSEAIRIERC TR
v BRIZEEL, &Y =F L RTEA L,
BSYEXAPSITE Y, JLEE REEERIEARETICH 5

F1 KA, B DILFEHERR
unit: wt%
Sample Ca Si Al Na K Cl Pb Zn Cd Cu
Fly ash A 15 7.5 5.8 5.1 3.9 11 1.0 3.2 0. 048 0.15
Fly ash B 28 4.3 2.4 2.7 2.3 24 0.30 1.1 0.014] 0.068

-2 DDIC, Chelate A D4yFHEiE

Chelate agent Molecular structure
Potassium CH,CH, -
Diethyldithio- ‘ N-CS,K
carbamate CH,CH, -
HN - CH,CH, - N-CH,CH,-N-+-* - CH,CH,- N - CH,CH, - NH
Chelate A . |
CS,NaorK CS,NaorkK CS;NaorK CS,NaorK
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DIREF L— NEIA & BRI IR HIREL U T2 I
ChelatePb& . _E3RODDIC-PhDPL)E BHD JE & % XAFS
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BEAX L— MEEEZFR L 2 5028 3 hORBREEE AT,
XAFSIRIT TR & 7DDICPbeChelate PhD 227 h LD
FEAT + HBRZBW TR, TN AN ODXANES, EXARS A~

L BRI BRI D R 27 ML & T B0 2
& T, Po{bAYREDRIBIERI T,

5 OXANES, BXARSA~LY MVEIEREREE-1, 27
T, VZFNIFF NI EED U T b E VKR
W GRS L7280 % L— FERIDIC-PbD ALY MLFE
W, TEROWEF L— bHIA & SEALERKERIR D b I

Pb Ly XANES
PbS
L Chelate—Pb|
c
0
e
Q
S
8
<€
e
(]
N
&
£
o)
=
13020 13060 13100 13140

Photon energy (eV)

-1 DDICPb, ChelatePb & PoCl, PbS fEHEREID Pb L,
edge XANES A2 L
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L7~ Chel ate-PbDXANES A~ ML HERT 5 & |

13064, 13102eVAHED B — 7 ALEANTT—FK L7z, XANES
AT PV ED E BB RN F—FEIRKOEXAFS A~ 7
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Pb Ly EXAFS
P \/\/\/V\/‘w'\
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~ \E’—\//\
% | helate—Ph VAVS f\"'“"w
* elate—
0 6 9
k(AT
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T
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'g Fly ash B
*é_ (virgin)
< PbCl,
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S
4

13020 13060 - 13100

Photon energy (eV)

13140

-3 KA, B & Po {LEWHEHERELD Po L3 edge XANES A

~7 pv

BEMZE—8 Lz, —FH., HEHE CTH DPCLD AR
27 RIAIXANES A2 R AT T13060, 13095eVAHAIC B —
7 BFEE L, EXARSA~RZ ML THDDICPh, Chelate-Pb
DE—I B LIZR T,
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IROWBIERF L— MEIASZE&Te Z & D BPSOARNE
Z BB, PBSD R FTKANES AT R AZT
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'X Y DDTCPb, ChelatePbDEXAFS A~ kL LIRS E
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Pb L3 EXAFS
Pb

PbCO;3
F’"f‘ﬁ‘—\r/\/\/v\,/’\“w
PbS

PbO

x*3 (=)
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(virgin)

Fly ash A § :

(virgin

k (A™)

B4 FREK A, B L Pbo {LAYHEUERELD Pb L3 edge EXAFS
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Pb L; XANES

Chelate-Pb

Fly ash B
(kneaded)

Fly ash A
(kneaded)

Fly ash B
(virgin)

Fly ash A
(virgin)

Normarized Absorption (=)

L s

13060 13100
Photon energy (eV)

13020 13140

Pb L3 EXAFS

=

Fly ash B
(kneaded)

Fly ash A
(kneaded)

X*k® ()

Fly ash B
(virgin)

Fly ash A
(virgin)

! L s

0 3

6
k(A™

-5 FYREUK A, B, JBEFRIK A, B & ChelatePb @ Pb L3 -6 FYRKEFK A, B, IBEEARK A B & ChelatePb ? Pb L3

edge XANES A7 hv
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edge EXAFS A~ hv
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FIRDEAS, HDWITE RN LB LT, &Kk
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A/ PbS

® Fly ash B
b . (kneaded)
o Fly ash A
(kneaded)

Chelate—Pb

0o 2 4 6

R(A)

B4-7 - DDTC-Pb. Chelate-Pb, JRARRIK A, B LAZHEBUEL PbS
D EXAFS A7 RAD 7 — ) TSR

#-3  IRRUK A B, ChelatePb, DDICPb »#ZEHEREL POS
H—=TT 4 T4 TR

Sample Rop-s(A) Npb-s R(%)

Fly ash A(kneaded) 2.76 4.0 3.3
Fly ash B(kneaded) 2.77 41 3.2
Chelate-Pb 2.78 4.3 43
DDTC-Pb 277 4.5 47
PbS : 3.00 6.0 3.8

i, McKaleDEERRE" % MV . #EiEBEEOPLS ZAEHEY)
HE UTEAF— IO RE LIER AV,
LEA—T T 4T 4 T OMHENS LEBTRTRED
RET- @-Q3) 2H) "X bE% s BRI R T
HBEZLEER LI, P EFOE—EERFTHBSL
DRIDBEREL R Rey of L. TRIRY L— MFIA LB LAATS
B 6 RS U7 ik BChelatePo, SALEEFIKA, BUYTHL
BH5#92.76~2. 18A L, PmFNTFFHNANI UEED
7 b AV ARESTR D SRS U7 gh S L— MEE{ADDTC-
PoD2.8AR L —E LTz, /-, kX L— bHIALHEL
BRI O R U 7= LB IChelate-Ph, ALEETRIRA, B
OPLE OSBRI Ny o134, 0~4. 58 | 1FITHF L — [k
K04, 02 L —F Uiz, Li=ioT. JNIFRKA, BHFOPh
BB BETH#EIChelatePb, DDTC-PbHr DOPbD fHFTHEE
LEDLDTRWEBZ 6N, NEEDPSDP-SEF
- FEEEEES. 0A . POREIBEOSEIEAGTH BV, 1B
FRIK P DOPoD FETHEGE 1L, PoSHDPb & (1R 5 & HEAI
Shi-,

UULEDRERITL Y . KA, BZER ShonL kx|
L— MR & DRUE D OSR% L— MERR A RIECE
feeEBZ B,

4. FED

UFA TN BT Y U b ARk R b TR

L7c8hs L— MEIR, TIROERIERS L— b3 & s beak

TBIRD> DR U 7B & iR L — b & TRIR DR

MIOXAFSIRNT & D . AT & A3EA Lz,

O TWIROEARSX L— FHIA & KR LTSI
Togh3 L — MBS L RIKIRS B DPbDXAFS A~
2 MFARB—E L= & & PoOSENTEPPb-S
HEAEENIEE—B LD X0, EEFL— M
& FRIR DIHEAERD HERF L— REEMPAER T3 2
L ERFETE T2,

©@ MKRPOPOOILEYTRRNER BIIKA, BWTNY
¥ L— MEROERPHEEITE L LY, B
LA YTERROPOE SRR Th, WR* L— bl
& OIRFRAERIC X 0 IFIER— D8 % L — MR 4
BT 5 &R Lk,

BEE - AWREOXRST —F 1L, (B EEEEREgE
2 —IZH81T HPring-83 LA ' — A T A LFI FHIFFERR
8 (2000B0580-NK-np) (2T, FEHEMRSKFELOTHAD
HLETEBLE L, ZOBREEY L CEHOELER
LE9,

BEHk ‘

1) FEEEWIRFSTRIENR « R BRI CALE
=a TV (EFET RS, pp3144,1993

2) W. M Gibson: The Radiochemistty of Lead, Subcommittee on
Radiochemistry National Academy of Sciences—National Research
Council, pp.57-38, 1961

3) BESTLERR : SWLEERNV FT v 7, p3%0,
1987

9 FFmEE EHEIT. L. TEEA  BSTRE
3% L— MR & ESR ORISR ;| E1THEERTHER
HFER R TRIFR I, pp208-210, 199

5 IUAREE, HEEST, LHIER, KIUEE  RIROWEX L
— MElZ K R, BLEREN SRR E
SERTEIROUE. p. 892-894, 2000

6) AMancean, MCBoisset, GSaret, JLHazemann, MMench,
P.Cambier and RProst: Direct Determination of Lead Speciation in

-276 -



7

8)

9

Contaminated Soils by EXAFS Spectrocopy, Environ. Sci. Technol,
Vol.30, pp.1540-1552, 1996

BEEKE, KEEE BPER, LR GRRINHEE
& (FS) I LDRIRFOM, fn, Hép, 7 FEOF
TERBORE, FLRERERDFSMARISHEILE,
pp. 875-877, 2001

M Takaoka, T.Yamamoto, T.Tanaka, N. Takeda, K.Oshita, T.Uruga:
Direct Spreciation of Lead, Zinc and Antimony in fly Ash flom Waste
Treatment Fagilities by XAFS spectroscopy, Physica Scripta, VoLT115,
pp.943-945, 2005

IR, WA, )it SEIER, BRER, B

10)

11)

12)

13)

HEBHE « #EF L — MK L ARIKOBELBEENL
HH NKKERER, No. 173, pp. 17, 2001

FEIACREE, ATHAE | EXARSAATORIEIC W T, B
3, Vol.10, No.1, pp.4552, 1997

FRJIEER | XIS — XAFSORIE L f7lF—, %
SR 4 —, pp. 47, 1993

Hlwasaki and HHagiwara : The crystal structure  of lead(l)
diethyldithiocarbamate, Acta Cryst, B28, pp.507-513, 1972
{LFRBIIFEZBSR - [LFKTFHO, pp 670, 1964

(2006. 5. 26324+

The Chemical States of Virgin and Kneaded Ash with Chelating Agent

Hiroshi YAMAMOTO!, Masayasu NAGOSHI', Takashi YOKOYAMA®,
Masaki TAKAOKA* and Nobuo TAKEDA*

! JEE R&D Corporation
*JFE Steel Corporation
3 JFE Engineering Corporation
“Dept. of Urban & Environmental Engineering, Kyoto University

The changes of chemical states for Pb in virgin and kneaded fly ash with chelating agent were
investigated by using XAFS spectroscopy at beam line BLOIB1 in SPring-8. The precipitate prepared
from a chelating agent of marketing and a lead chloride solution has the same chemical state as the lead
chelate complex which prepared from potassium diethyldithiocarbamate and lead chloride solution. Thus
it was comfirmed that the chelating agent was able to form a lead chelate complex with Pb?* ion. The
chemical form of the lead chelate complex and Pb in kneaded fly ash were the same chemical state by
XANES and EXAFS spectra, thus it was verified that the kneading process of fly ash with chelating agent
was able to form lead chelate complex. Even when the chemical state of Pb in a fly ash differed, it
became clear that the same lead chelate complex generated by kneading processing with a chelating agent.
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