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EAtioEY pH|ORP| EC cr | so” [No,—N[NO,—N| T-N | TOC

(=) W) [ {mS/cm)l (mg/L) | (me/L) | (me/L) { (me/L)| (me/L)} (me/L)

RN IR 12.8] 160| 55 250 10 | <001 | 0601 | 09 19
WEL 88|33 09 82 40 0.03 | 001 | 269 | 330
TAKERIALRAL 83(360| 52 330 | 100 | 0.10 51 450 | 110
HEZHARRE 75|23 77 840 | 750 | 015 | 50 | 860 | 5200
- ' JIS A 1154 JLT46

BANORE RIOBE | BXE [meaT wetE® | TBEER | o
%) (%) (%) %) (%) (mg/L)

SRR 37 21 0.75 053 0.22 250
BEL 76 61 0.44 0.22 0.22 82
FKERIARR 38 27 0.66 049 0.17. 330
HZHA R 72 14 1.10 1.00 0.10 840
£-2 FTEFEHOMER
_— ] JLT46

He FESH pH|ORP| EC | cof | SO, |NO,-N|NO,~N| T-N | TOC
(=) | (V) (mS/cm)} (mg/D)] (me/L) | (mg/L) | {me/L)| (me/L)| (mg/L)

A |BEAIER 128/ 160| 55 250 10 | <001 | 001 | 09 19
B |BAR+EEL 12.4| 160| 30 230 22 001 | <001| 20 45
C IR+ TAERIRAN [12.3] 160] 35 300 56 0.03 17 27 25
D |HEEIR+ESHIRAR 123/ 150| 42 ] 380 | 310 | 004 | 10 | 32 | 290
_ e JIS A 1154 JLT46
¢y FMEH RIOBE) SKE ZTmw| TREER | TEEER | of
%) %) %) (%) (%) (mg/L)

A | BERIER 37 27 0.75 0.53 0.22 250
B |MEMR+EEL 12 29 054 0.35 0.19 230
C |+ FKERI KRR 86 23 0.71 0.49 0.22 300
D |BEHIK+EZHIVRRN 15 21 0.80 0.60 0.20 380
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EHMERETH L, BHIROZOFEIZHS,
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HEERPEH LT WRRIC Aot kb Th B &
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DHTENEATEEEZEZDND.

k70, ERYEZRESIEILIET, BAENEL
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BRBAREIF L W B LT e, o XicBnTit
EREBAMGEHFL D RV EML TV, XEREF O
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— 7 OEMBPRO NI b, EECHEBKIC
VAR U 7o VISR SR 3 T IS AEWBRRNR & /KRS
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Eh, FEMERENSELLTWVWERFERLIZL
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M ST TIIBRE MY & Y R OBHSEA TV
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5. REHMDDOERECESMDOES

AERICAWERABNIE T 3EREWITIE,
Halite (NaClD) , Sylvite (KCl) X° Friedel’s salt (3CaO-
ALO;-CaCly- 10H,0) N E vz, £/, RURE
2B U CRBIUR YEiERR SPring-8 12T XRD 44T &
1F» -8, Melanothallite (Cu,0ClL,) & Bbh s Y
— 7 B EN . Melanothallite 1288 L Cix, 3BH
. D CuDEFERDRWIZHTEE O XRD TIXFE

THZLEBRRETHD LEZ NS EIZEEFOWR
THREHENREFRRWZOFREICEDD L &T
%5, FERBCEERIEREAHELTE, 7Y
—F N EHROERB L OSERIGICERLTVS 9
EEZ BB CaCl, bR U724, CaCk izt &h
Ay Y vl

Halite, Sylvite 72 K iXFIVAIEER CThH 570, KH
OFBIZEVNED L, BB EhR< o, E,
Melanothallite i, lOERILEMITHAY— 7 RE
WAEL, BHEOKRICH L —7 BETEbR 2
»o fo. Friedel’s salt i, fLOERLEWIZHERE—
JHENRKEL, BlhbRKEbomI &b, FIZ
Friedel’s salt DEEENIZ DV CTHRET L7z,

(1) Friedel' s salt DEMBLUMEA DXL
KRB LRREBEEEREFR L LTHEIT 5N 5 Friedel’s

salt 1X, =2 U— MR 3Ca0 » ALOs(CA)M K

REEBEZL, HEFZRVALERSRS 9.

3C30'A1203 + CaCl; + 10H20
— 3Ca0- AL,O;- CaCl,- 10H,O

¥ /=, Friedel’s salt 1Z CO, £ RIGT B L TD L 5
RT3 Z BB TS, Friedel's salt 23 U
DEERYRHAD N7 MEEHDEL X CO E R
TBL, CaCOBERTH D .

3Ca0- A1203 * CaClz . 10H20 + 3002
— 3CaCO; + 2AI(OH) ; + 3CaCl, + 29H,0
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SEIOFEBTHE, GA XFRRBENRLSEN, 5
HIRDALFRRITE AL FEELLTWBEZ 22D
FEAKHIZ B THRIBOREREZ ThE b0 L
HEEhE., ZOZ L FBRAEERICL VERPTH
5.
Friedel’s salt 72 & DRBHERRSHB L TEL
R, B Friedel’s salt & LTEEESBZ LD
EzbN5, ThIZBELTRE, BxRFENRREN
TWb. REF K 2P B Friedel’s salt 1T, FRERL (CO,
LORIR) BEITTHENEL, TORELDE
FRIIRBL SR THARWEERIZBWTEH U Friedel’s
salt ¥ LTEEEND. ZORBILSHTOARVEE
A REBIL SN B & Friedel’s salt (343 T 5. Z0
FA 7B, REBCENTORWRSBHEETSE
THRVIREN ®, Friedel’s salt |TBWE CHML T
<EtEZBNS.

(2) XRD =& B Friedel’ s salt DH#

H 55 ABIUD OEFTHEES D XRD R %
-9 i, #EE Ocm 3 L T8 80cm DFEIEREID XRD
FER#ER-3ITRT. Friedel's salt D &—2 1%, KHE D
BRIZHEWDAEL R TRY, FHAMEESR &R
BTN rERBRED BN, BT, 7
N UM OB H Lo B ORRER 2 & DB D
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-3 FE0cmB & UB0emD FIHRH DXRDEER

: pr 2] A B
EAEHGE) )] 28 54 0 28 54
1oz s | MEN ot | wSH et | RGE E3SEa SR
F&s(em) [1] 80 0 80 0 80 0 80 0 80 0 80 4] 80 0 80
Friedel's Salt _ = _ _ _
30a0-ALO,CaCh- 10H,0 ++ P R s | o+ ]| e P R ++ s
galéi(t)e B R R s 0 Doy S [riveiy pEuWEy WAy pPasries Ruwary QUUI QEEI Fres QRN Frv S
ablly
CaCl, - - - - - - - - - -~ - - - - - - - -
i‘:(’g:;: + + + + + + + + + + + + + + + + + +
hSLt c D
FREUGE) 0 28 54 0 28 54
Yy e ot | BEH #igai | HEAE HipaE [ EES E35ERE EERES
Félem) [1] 80 0 80 0 80 1] 80 0 80 0 80 0 80 0 80
Friedel's Salt 1 _ _ - - - . -
3Ca0-AbO,. CaCl- 10H,0 -+ -+ -+ -+ | S N + -+
galéiée PRV P e s e e R B R I [T s prwirly BRWIR RFOUTY WIS REWW JFITRY U
ably
CaCl, -I-1-t-1-t-1-t-t1t-r-t-1-1r-t1-1-1-1-1-
Gibbsite
AOH), + + + + + + + + + + + + + + + + + +

++++ 1000cps B k., +++ : 1000~500cps, ++: 500~200cps, +: 200cpsBA T, -: FEH

R, KK O CO, DB LY pH 2MET Liz7e
¥, Friedel’s salt D4y HETe & FRHC ARSI IIHE &
NI-EZEZLNS. £7-, AT RA SHTEE,
BERNK D I DA 1T~ TC Friedel’s salt D E—27 3
IEL, BT LDRBIIE—I RN EhoT.

Friedel’s sat O3 FEIZHEVAER LT L E L BN D
Calcite (CaCOs;) DOIMMITETIZRB W TE LT,
CalcitelX, Friedel’s salt?3CO,& I L, 4R L7t
BN L7 L RIRE NS . XRDFER M B IE, Al(OH),
RCaClLITIZ & A EBRHENT, ZhBXNIEREEE
ToZ b RENWEEMEL B O DXRDIZE VRHE
nihpolbZEZ1bh5.

P& FEOZALTiX, Friedel’s saltiZ jREML 2N ELT
TBEHEL, FORICECIERIIRBILENT
WARVE X 238V CFriedel’s salté LCEEEh 59
LHEINTWAZLEEETD L, BEIBRR
FDCOLT & U RERLASEIT L, Friedel’s saltds 5y
L, S CH U Friedel’s salt > L CHEEE NS & HEH(
Eh3, £, 4sETER UL S ICEBEH TRBKIC
PRAR U7 AR SR 308 TR W BERIER & K Fn SO
F 57 L2 X Y Friedel’s satiMERENB Z L BB
X b5, XRDDERK-9K L BR-3)»HH, B
IZ A THEER TidFriedel’s salt i< EF LTV D
TERBHBN, FRICHENRBMEERSEM L
EEZIBRNRD. :

UEDZ &b, TBEHTRRKFDOCO LML
LS WERER S 5 Z L 0BRIIZEpHEENZ &,
SR U7 RS 2 & 4 Ui IR M U Friedel’s
salté L CTEE SN Z L2 XD, Friedel’s saltls X O
REMEBORIPBRIZEATEBR B L BN
5.

6. BhHYIC

BEHRICE#Y BB VRR M) RESSEE
RELFE LN T DEREITY, EROEZEHK
MLIEREREZUTIRT.

(1) BERRKICEBMEZREIEDB L, BEHIRODD
HFAE0 pHBMMET L, RIAMEERNE BN L,
54 BRIZIIETDESITBNTREED 0.2%LLTF
FTHEA LT B, BRIV TESR R
LTWe, E7, BmoORTHLETHRa R b
ERE LD 7 LMK BERIED LT,

@ pHAMETT2REE LTI, AEHOREIZE
S THERR, HER, WHEE, HEHBLSOBEELE
L, KFAZ AR &, TAh Yy
BRI HEINEZ L, RRFIEETEIH LR
BT LANTREELE CO,BHBKICEE L LA
ERETHENS.

(3) EH T, T L HERTREHD CO, BELHE
L, BKIZE YTk ) I ESEEE O HSh
572 pH BMETL, BE X VEROBHIEAT
WizeELXbND., BlZ, BEIFESMEESIZBWTE
ENEZHEH LTV, F, B THEH LESE
DIRES T Friedel’s salt & L CEEESRZZ &ITLD
TR T RBEEEROBYBEN LB OIS,
4) XRD T ORBR LY, REBHNRTBEEERTH
% Friedel’s salt D &— 7 %, REOBBIZHEVVNE
<72V, REEMEHER LERICEBHERS LSS
BLUOEHIZBWTME L 725 Tz, Friedel’s salt
DE— 7 B/INEL o= DI, Calcite DE—7
BREL RoTW=Z & d> 5, Friedel’s salt {X CO,
ERIGL, DL EELIDBNS.
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Influence of Organic Matters on the Elution of Chroline
in Municipal Solid Waste Bottom Ash
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! Dept. of Urban and Environmental Engineering, Graduate School of Engineering, Kyushu University
% Dept. of Urban and Environmental Engineering, Faculty of Engineering, Kyushu University
® Institute of Environmental Systems, Kyushu University

An experimental study was conducted to investigate the ability of municipal solid waste bottom ash
as a material of Portland cement. Bottom ash contains large amount of chlorine and insoluble chlorine
such as Friedel’s salt in bottom ash has remained as a problem. If bottom ash is mixed with compost, it is
expected that Friedel’s salt will be decomposed in a low pH environment, which is caused with acids such
as organic acids, the sulfuric acid ion, the nitric acid ion, and the nitrous acid ion which are generated by
organic matters decomposed, because Friedel’s salt has a high solubility in a low pH less than 11.

In this study, the mixture samples of bottom ash and compost (leaf mould compost, sewage sludge
compost, and garbage compost) were tested to. clarify influence of organic matters on the elution of
chlorine in bottom ash. The pH and the content of chlorine in the mixture samples of bottom ash and
compost decreased more than in the samples of bottom ash.”The content of chlorine in the mixture
samples decreased under 0.2 wt.% after 54 weeks. As a result of XRD, main peak of Friedel’s salt

decreased according to decrease of insoluble chlorine.
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