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Development of aging diagnosis for water pipe system
by water quality measurement in supplied water
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It is necessary to implement the replacement of water pipes against the aging. Therefore, the replacement
schedule should be planed based on the stage of aging and the development of screening method to detect
aging pipes is strongly required. The metal oxide is often detected from old water pipes. As Fe was the main
architectural component, K-edge XANES measurements of Fe were performed. The difference in oxidation
number of Fe was found among the water pipes. It was shown that there was a possibility that information on
water pipes aging was obtained by measuring XANES.

Keywords: iron oxide, Fe K-XANES, water pipe

HREHFEERN . TE. B LZKEE
D HEFCM B RD LIV TWD N, HiFD
AEFERTIILT U AKEE OME 8 H
FERR Y, T A HED D 72O DOIEHR
D3> TWRUVIRIIZH D, F D=, WK
LTOBEHTDEEWV I BRIBWORIZRG IR &
SBNTWAHINRZ, Lizno T, KEE X
v NU— 7 OEFLIRILE ER&NICHIET S
FENRD LTS,

— 5T, EFL LI KEE DS ITRE DA
BERE DI S AL, & D E 7R Sy 1 Fe
THDHZENZ, L, KEEDOEM
I XV AKEENED Fe AR LS AL, Fe(ll) &
LCKFIZIEHL, Tog IS5 ICiRbSh
FelI) R0 ThHhHEZZOBND, Th

LD END KEE R OBERE Fe I H L,

K W% I3 i XANES I E 247 2 & T Fe Ozl
A mEt L AEENO Fe OB LD MHEIC
DNTHELELT,

EBR - KRB SLTTNO#EKY Bk,

Bl K& 72 £ o kB KB (SampleA ~
SampleD) Z EAEHIL7Z, £ O KEE20L
Z0A5umOALBREDA LTV T 4NV H—T
AL BREME AT 4 VX — FICHIE LT,
SRR KEESRE v ¥ — BL-3IC T, 7 4 b
H— O FEFERER S T 5 Fe® KWK S
XANESHIE Z 1T > 72, BliE, Fe,0372 & DFE
HEEIZHOWTREEORIE 2TV, ZNEh
DOFEREZHS LADLE S Z & THE OFed
iR ZHEE Lo, JIET— N2 KEUEHA
TERF T HOCIN A, B YEY B E RF L e s
& L. EasiEsSi(220) & v =, F£72. Felx
AL LT VWIE T D720, AKRUEHR U
DFeDBALIRIEZRFFCE D L H T, Al
EOEFEITHEIZITV, FeZ s L7 AT
B AT 72 LT2AR LIS AGUERE K Tk ET
52 LI X b &S, XANESHIERE
7 4B — R K TRz L7oREEZ RO 2
L7,



£ 3

AR, BLU, B EEYEOKWRIE 2 ERNB SN, FeDOBRLE DK D

XANESHIE Dt R % Fig. 1 12~ d, WTho FE, AR XX —RNCTRE D EFAAIEN H
HEYEY)E & 7110~7120eV ) UT THRE O A% o7z, FelZBWTIE, MR B — 2137 -

T M DOEEYE X — 27 N > 72, FeO
B X OFes0,4 Tl 7145eVAFITIC BRI 2 B
— I BBIE I, £7-. aFeO(OH) & v
FEO(OH)D A7 FLTEIRIIHEEL L T\ 5 2
¥ FeO(OH) Enb, INHLOYRNIREETH D EE XD
iz, F7-. Fes04 13H HFEE, FeO & Fe,0p
DAY MV THBAIEETH - 72,

a FeO(OH) KEEFD KW i XANES I E O H 13 Fig.
2R LBV THY | BEEMEIZH R
Fe203 NI MV AABREDP-T2, THIE, K
B DORRETE Fe J=EEAY 0.01mg/L F2E &K
FesOa S T 4N — FIZHE L Fe BN Do
Tl ThdEEZLNTL, WTILDOARY

RV HRZ 2B IT WV, UL E S &
FeO VAT MLOTIRICE T OEBRN R T,
FEEROAKHEHIIZ0fiOFe 2 EH L TW5D
Fe LIEB TS WD, KBIHF O Fe BREL
Fes0,, FEO(OH)Taitl+ 252 & &L, 2
NYDT 4T 4 7LD ZDEEERD
7o
7100 7110 7120 7130 7140 7150 FeO(OH)DEI G z 75 L, 7l ICP-AES T

Photon Energy (eV) MELE Fe BELADLDETELD L.
FeO(OH)D &%,

SampleA<SampleB, SampleC<SampleD
DOERICH Y | it F I FeO(OH)D &7 |k
AL THY ., 2l THH L7z Fe 23 FIZfE->
T FeOOH) I b SN TeREME RN B o T, 2
D& HITE B AKGEE Tl Fe O kiRiEIC
BV SN TEY, XANES HIEZTTH Z
SampleD & TTHREEOEMLICET A EREGOND
FREMENSH D Z LRI N,

Normalized Intensity (a.u.)

%

|

Fig. 1. Observed Fe K-edge XANES spectra
of standard material.
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