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Microstructural Analysis of the Solidified
Arsenic—containing Heavy Metal Sludge

Yeong-Kwan Kim" + Myoung-Sun Jeong”

ABSTRACT

Microstructural analyses of synthetic arsenic-containing heavy metal sludges
solidified with Portland cement were performed. Heavy metal sludges containing
0.04M of cadmium, chromium, copper, lead, and arsenic were prepared by sodium
hydroxide precipitation and successive vacuum filtration. The sludges mixed with
cement were cured for 14 days. The solidified sample was characterized by 1)
leaching test, 2) scanning electron microscopy and 3) X-ray diffractometry. Of the
metals tested, only Pb concentration in the leachate exceeded the Korean regulatory
limit. The level of lead in the leachate was as high as 10 times the regulatory limit.
X-ray analysis suggested that the metal hydroxides might be present in complex or
impure crystalline phases.
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Table 1. Heavy metals concentration in the
leachate.
B}:t%ﬁ} Cd Cu Cr Pb
A7 |(mg/L) [(mg/L) [(mg/L) {(mg/L)
- As < 0011} 0028 | 0113 | 2857
+ As < 0010024 | 0.165 5.98

Table 2. Regulatory limits for classification
of hazardous wastes.

Analyte Conc.(mg/L)
Cd or its compounds 0.3
Pb or its compounds 3
Cu or its compounds 3
As or its compounds 15
Hg or its compounds 0.005
Cr® or its compounds 15
CN compounds 1
Organophosphorus 1

compounds
PCB compounds 50
Trichloroethylene 0.3
Tetrachlroethylene 0.1

* Taken from reference 7.
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Fig. 1. SEM micrograph showing
ettringite formation.
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Fig. 2. SEM micrograph showing
hydration products on the
surface.
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Fig. 3. Calcium silicate hydrate in
cement rock.

Tud oA astAdA el ARES)
w5tz dated FAgdd AAAe nATx=
& #sta X Fird vlivh us)
Ao vl wE FdFE £

23l X-ray diffractometry(XRD)E o] &
3ttt XRDoll 9 diffractogram> Fig.
4o w9 2t} Powder Diffraction File”#
HFEE o] f3le Fig. 49 diffractogram
of Yehd peakE U3 A AWE
clinker 42l tricalcium silicate’} ¥+& &

SR FotA}yet.  Diffractograml
peakell  HEA€ “Ce” ¢ “C38” + 7
calcium carbonate®} tricalcium silicate
(CasSi0s) 5 YElUY “Et” & ettringite
Veb o glel

Blazk drbe &8x mskAe A9

Fig. 42l diffractogramell ® Al A3 7
°] calcium carbonate ©]¢ol= #Ql &
Relen  calcium  carbonate9] -
(intensity) % Fig. 409 Bl 3}o] w3k}

=172 -



Imanaity fesed

en ing )

) ce

b

mewwm %‘WLWMM

-,1 g:

*meww

Tnets Ioen |

R L)

Fig. 4. XRD patterns of the solidified heavy metal sludges.
(a: without arsenic addition, b: with arsenic addition)
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