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Comparison of Different Leaching Methods for Heavy Metals in Sludge Fly Ash

and Comprehensive Toxicity Evaluation =/

WANG Feng, LI Run-dong” , LI Yan-long, ZHAO Yun-bin, YANG Tian-haa

(Key Laboratory of Clean Energy, College of Energy and Environment, Shenyang Aerospace Unjversity, Shenyang 110136,ﬂ Chlna)

Abstract; Fly ash from sludge incineration was separated into five different sizes ( <1 pm, A-205 pmy 2.5-10 pm,| 10- 50 it ;md
>50 pm) by high- preclslon air classification flequipment. The 1each1ng of heavy metals wils con,trdstlyely studied using"the HEI 299-
2007-sulfuric acid/nitric‘acid method, HJ [557- 2009= HOI)ZOntal Oscillation Method toxicity charactenstlc leaching proCedure
(TCLP) rand Europe'an standard protocol (BN 1245}""3 ).-for the different size fractighs of the ﬂy.l‘ash "Based on the leachlng re@uhs
an evaluation me;hod foF the comprehensive toxicity of heayy metal leaching was established, The results show that the content of heavy
metals| and the amount ‘of leaching from the fly ash fecreasefiiith the increase in fly ash particle §izé. The leachmg of the heavy metals
Zn_and Cu in the < 1 pm particle size range/ fofl TCLP-‘!lea(hlng method was the hlghe%t at 107.34 'mg-kg™" and 318 mgs kg s
respecnvely The TCEP and sulfuric acid/nitric acid/methods of Jeavy metal leaching were more effectlve than the EU (EN 12457-3)
and' horizental osgillation miethods. According to the 'yalue lof OPTI.,- the OPTI value of <10 pum fly ash was much larger than that of fly
ash that, was™> 10 wm. This indicated that thé‘ly ash of partlf'le size <10 pm was more toxic and more harmful.

Key words : :sludge {ly ash; size distribution; heavy metal leaching method; heavy metal overall pollution toxicity index
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Table 1 Key parameters for the four leaching tests
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Fig. 1 Fly ash particle size distribution curve
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Fig. 2 XRD analysis of different particle sizes of fly ash

x2 AEHEIKHMEERS/ %
Table 2 Main components in the different particle sizes of fly ash/%

kit Fe, 0, Al, 05 Ca0 Si0, SO, P, 0 MgO K,0

<1 pm 28.70 18.45 18.26 16. 98 5.96 5.06 1.69 1.16
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10 ~50 pwm 22.98 15.85 16. 10 28.58 5.27 3.8 1.20 1.41
>50 wm 25.82 15.49 16. 20 26.54 4.98 3.72 1.17 1.35
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Fig. 3 SEM micrograph of fly ash of different particle sizes
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Fig. 4 Heavy metal content of different particle sizes of fly ash
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