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ABSTRACT

This study was subjected to the stabilization of heavy metals using DSP cement. Heavy metal Cr and Pb
ions were mixed with cement paste, and hydration behavior and leaching property by heavy metal were exami-
ned. It was found that Cr ion accelerated the early hydration of the cement, and has na accelerating effect
in later hydration period. However, Ph ion retarded the hydration of the cement for a early hydration periods.
As a result of leaching test, the quantity of leachanl has a very low value, and the influence of leached heavy

metal effected on the environments is very weak.
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Table 1. Chemical Composition and Property of Raw Materials and SP (wt.%)

. Ig. Blaine
SlOz Ca( FCEO:; Aleg MgO 803 Nﬂzo KQO
Loss (m®/ g}
cement 2125 | 63.18 3.07 6.17 2A7 2.08 0.04 0.68 1.61 0.325
slag 3613 | 4114 0.94 1411, 691 0.09 0.29 049 - 0.645
silica fume 94 0.3 0.8 0.3 0.4 - 0.2 08 - 1820

Chemical composition

Melamine formaldehyde sulfonicacid Polymer

Bulk density

45~75 g/100 cm?

particles over 200 pm

Maximum 2%

sSP Finess

pariicles under 200 um Minimum 65%
pH value of a 20% solution at 20T 9--12
Viscosity of a 20% solution at 20T 3~5 mm?¥s
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Fig. 1. Particle size analyms of DSP cement.
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Table 2. Mixing Ratio of Raw Materials (wt.%)
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Fig. 2. XRD patterns of cement pastes according to the curing periods.
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Fig. 3. SEM pholographs of hydrates according to the curing periods.

Fi ATE Hivh E ols 2L R FEEE A Phol 2 213 AlslES] 7] pEAd R 27] 4%
71t <ol A vl she Adolgic) Fig 2= DSP plain - el ah8-2 o2 ol 7alEe] gald= RaE 4 gl
AlB g Cr % PbE A7 AskE deE 6% Frtd HMY ol Pbde] FEC] FIAME oA FH=
AEE 37 289 AT F A 2ag R XY FRel=E whd wAsld g JdAllor ARkl

94 Ageld, Fig 32 B 10 SEM Aeld. ARl @ ol o2 ) i A
ol 2AGAE Crg A7l A% THA el melnE girh Cr o] £& BE FHAAE Hafae
DSP pline] slsiel Mabn o ARURE woed 2 A Awssl ZAsH 59 oo el Ak

PhE #A5 AS= FHA wdo] 244 7k7pA] Hoe) A I AFET ol2mbe) x|F 8o wa g,
rattTable 3).
3.2 HnHe 22 22X W 2k

Az AspAeld AFe] wdEE AL =ZA) T
Table 3. Total Heats of Hydration (W/C—=0.45) cal/g A aae ASu 2 ol ANAT HLd 3wl
Time (hr) 3 12 24 2 2 o Arle 0Ee) B84 A AL Fa
DSP 525 743 2712 9 mAgols, At AWES] SEaIMA ehii

Cr 6% 640 1647 30.80 71#4:[.-_7_3 2 2 9}
P % 108 Table4 % Fig 4ol T94¢ 371¢ A8t 37}

Table 4. Property of Pore in Hardened Pastes Determined with MIP

sample \ R
- total intrusion total pore average pore bulk

heavy hydration ) i .
name . volume (mg/h area (m?*/g) diameter (pm)} density

metal period
D&P 3 - 3 days 0.0931 34.221 0.0109 15107
DSP23 - 28 days 0.0934 33.965 0.0111 15521
Cr6C3 Cr 6% 3 days 0.1069 63.516 0.0067 2.2515
CréC28 Cr 6% 28 days 0.1093 69.614 0.0063 2.3044
Pb6C3 Pb 6% 3 days 0.1225 48.648 0.0101 2.1265
Ph6C28 Pb 6% 28 days 0.1048 41.420 0.0101 2.1265
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Fig. 4. Pore size distribution of cement pastes.
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Fig. 5. Leachmng property of the heavy metal.
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