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ECOCEMENT MADE FROM MUNICIPAL SOLID WASTES — INVESTIGATION OF THE
APPLICABILITY OF ECOCEMENT TO A SOIL STABILIZER

AHEE
Hiroshi OHMORI

ABSTRACT ; The outline of the special cement designated as ECOCEMENT, which has
been developed in order to utilize municipal solid waste as a raw material, and
its applicability to a soil stabilizer are described in this paper. Based on
the results of the laboratory experiments, the amounts of heavy metals eluted
from the soil specimens hardened by ECOCEMENT are bellow the environment stand-
ard. It is, however, necessary to develope suitable geotechnical applications
taking account of the quality level of ECOCEMENT, because the.contents of heavy
metals vary according to the type of raw materials.

KEYWORDS ; SOIL STABILIZER, UTILIZATION, MUNICIPAL SOLID WASTE INCINERATION ASH
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A Consideration on Reducing the Amount of Chloride Elution
in the Special Cement Made from Municipal Waste
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ABSTRACT

The special cement designated as ECOCEMENT, which has been developed to utilize ask of
municipal waste as a raw material, contains several hundred times as much amount of chloride as
oridinary portland cement does.

This paper forms a part of the investigation on applying this cement to a soil stabilizing agent. On
its application to this field the chloride eluted during hydration of this cement was concerned about
the influences on underground steel structures and quality of underground water. In order to reduce
amounts of chloride elution, the effects of adding blast furnace slag to the cement were investigated
by means of conducting chloride elution test, compressive strength test, x-ray diffraction analysis and
observation with scanning electron microscopy. Furthermore the applicability of the cement to a soil
stabilizing agent was estimated by compressive strength tests on the improved soil. The results are
summarized as follows.

(1) The amount of chloride eluted from cement paste can be reduced to about 50% by mixing blast
furnace slag and the cement in the weight proportion 1:1.

(2) The addition of blast furnace slag gives rise to higher compressive strength of cement paste and
improved soil than the neat cement.

Keywords: ECOCEMENT, Soil stabilizing agent, Municipal waste, Blast furnace slag, Elution test,
X-ray diffraction, Scanning Electron Microscopy, Compressive strength

L1aB” 0, Ff, HBHRLEOEATHIMERYT S
BETH, BHT BRI M THENODREELELT
Bl LIERESALKS T T S 2 & THRIRE~DOR
Ergashs, :

ARER, BEKRRZ 72RmME LTERTSE
TEXOBHEMHL, ChoOREEBRTHILEH
NCRBREIT-EBRERETHHDTH 3,

1. #%

B, EEPHESARBHIIKT 2 b TRIERSHTIER
ah, BROYYA I VMEREFETEDSATVS, &
THWMH T I OHFHKPTABROBEFLLEELRE
ELTI70-XTy73hTETED, HEhoE LA
v MUEOFRE L TEABY 5 I ENTREE LD D0 H
3020, Zhid, ThoBEEMOILERSHEIISI0,,
Al:0s, Fe:OdSJ:UCaOfI&’b\BfiD. ‘t’)“/l‘ﬁﬂmi
B ALERSIINGT 5 Lok 5, BREE/LOBMHT
> 12 ]E, Th o0 ERSPIELE = — L OBREE

2. ERSAELYICALT

7Y H4 R, 19TTE, V.V, Ilyukhindic & 0 KBRS
H32€42 MEME LTRES NI bDTHBY, Ch

BERLLBEREEATVWEIENS, BBEAVMER
b, TVFAFORANCYAZOOT IR~ PRE
DEESELMEFOHEBBPICESAL AV M LTRIE
Aha 2, CholEREFEA VM (COEAVE
22T A MEMRTS) 3, 88T HERD
i, SHERAWVWSIY T ) — FPELI AANOFIEH
HBIh, EH27) — FOBESTHEROAHIRE

— 134 —

id, Table 1ICRIILFEMABERL, HREFCLDZODME
BBLRE->TVWEN, AV FOEBEATHEL—F
4 b (3Ca0 - Si0:) GCHgO‘PAleab{@iﬁL. EREGAL
boTHs, 1, TUFA ML ALOPCIAA iC &K
DERNICE ORIEESU DI, KORIGHICBL &
WwhhtTWnwa",

FYFAL FRANYILIOUT NI R— pPLEDER




84 BONGFRHFRES HarE FI F1308  (199%)

(84)
Tabie 1 Chemical compositions of Alinite*”*
Ilyukhin et Al4 Cap;[(Sin.75A10.25)041804Cl2
Bickbau ® Caz Mg[(Sip.75Alp.25)04]804Cly
Lampe et Al9 Cay9.8Mg1 6X0.6[(Sio.85Al0.15)041803 5Cl;
[The cement including chloridel
[
i - ! - Go
CaSO Alinite
Calciu‘m chloro-aluminate A‘:irte C3A.CaC12.10H20
AICIy \ ) oo
CyA-CaClypl0H,0 | — CyA-CaSO,#12H,0 | CSH
C,AH, (CaC1y) - Ca(OH),
] Y C;A+3CaS0,-32H,0 S/A=3
C3A-CaS0,121,0 | o | C3A-3Cas0,321,0 C;3A-CaS0,12H,0 S/A=1
C3A-CaCly10H,0 C3A+CaCl,+10H,0 (C: Ca0, A ALO,, S; SOJ)
| Fig. 2 Schematic of the reaction of Fridel's
-~ :{:’“':i‘l“‘;“c;ﬂ;':ﬁg" of the cement - salt under the influence of SOs

C-S-H, Ca(OH), C3A-CaSO,12H,0,
C3A+3CaS0432H,0, CyA-CaCly 10H,0,
CaCl, etec.

Fig. 1 Schematic of hydration of the cement
including chloride®
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Table 2 Chemical compositions of samples
SiO; |Al203 |Fez03 | Ca0 |MgoO]| €1 [CaCl.
Sample
‘ (%) (%) (%) (%) (%) (%) (%)
Type A 18.6 13.1 1.6 60.9 1.3 1.7 2.7
Type B 22.6 3.5 2.7 57.7 1.9 4.0 6.3
Ordinary Portland _
Coment 21.4 5.1 2.9 64.0 1.6 0.005
Table 3 Mineral compositions of samples
Sample alinite | C13A9CaCl, alite belite C4AF
Type A - ++ +++ + +
Type B +++ - - ++ +
Ordinary Ponland _ _ o + +
Cement
+,little ++;moderate , +++,much
Table 4 Chemical compositions of blast furnace slag
Si0, Al;03 Fey0q Ca0 MgO SO3
(%) (%) (%) (%) (%) (%)
31.6 13.3 03 42.1 6.5 20
VIREZEROERE L, ToRBERWT, BERXBER " Cement:Slag = 7:3
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Fig. 3 XRD patterns of cement paste

B, 25 rEBAMOSHETIRIKMOLETICHE-T, €AY
FRFIITH DL Y VAL, B/HANT 2 — b BXY
Ca(OH) . D[EHTgARER SN, Fh, MBZEIBICT
FY UHA FOETEDFEL LD, Eb-TE/ HNV 7=
— FDEGHLBRLK->TWA I EMREEEN, LivL,
7 ) —FIUEKEORRABEFICHERIhLEVW I Eh o,




86 BN ERRRES F4aE F1H F13085  (199%)

(86

CB(OH)Z
o
@ ] |
e °
o
rcas st | (2 3)
°

:A\T-‘ 11 ] L1 1 L L ]
10 20 10 20 10 20

2 6 (deg) CuKe

(1) Cement:Slag = 10:0
(2) Cement:Slag = 7:3
(3) Cement:Slag = 5:5

2 60 (deg) CuKa

260 (deg) CuKa

(2-a) Cement:Slag = 7:3
(2-b) Cement:Slag = 7:3
(3-a) Cement:Slag = 5:5
(3-b) Cement:Slag = 5:5

Fig. 4 XRD patterns and SEM micrograph of Type B cement paste
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Fig. 5 Compressive strength of cement paste
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Fig- 7 Results of elution analysis of chloride
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