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Combined effect of desulfurization ash—FeCl; on sludge dewatering performance
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ABSTRACT The effects of desulfurization ash and ferric chloride as conditioners on the sludge dewatering performance were investi—
gated with the capillary suction time and the water content of the sludge cake as evaluating indicators. Extracellular polymeric
substance measurements and Fourier transform infrared spectroscopy were used to analyze the sludge dewatering mechanism. The
results show that a significantly better treatment effect can be obtained with desulfurization ash and ferric chloride together than just one
conditioner. In the treatment process a large amount of the tightly bound extracellular polymeric substance is spalled by desulfuriza—
tion ash and ferric chloride in which a part turns into a loosely bound extracellular polymeric substance and a slime extracellular
polymeric substance and the other part is removed by ferric hydroxide which effectively decreases the water content of the sludge
cake and the capillary suction time. Pearson correlation analysis results indicate that the tightly bound extracellular polymeric
substance has significant correlation with the capillary suction time and the water content of the sludge cake so it is an important factor
affecting the sludge dewatering performance. Infrared spectrum analysis of the sludge filirate reveals that hydrolysis happens when the
extracellular polymeric substance enters into the sludge supernatant and the contents of amino acid aliphatic acid and other small

1

molecule organic matter increase. When the dosages of desulfurization ash and ferric chloride are 300 mg*g ™" and 60mgeg™" respec—

tively the capillary sop time and the water content of the sludge cake decrease to the lowest. Their minimum values are 14.3 s and
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70.22% falling by 98.48% and 16. 10% respectively.
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Table 1 Properties of the sludge
pH 1% CST/s /(mgeL~") /(mgeL~") /(mgeL~")
S- S- LB- LB- TB- TB-
7.03 £0. 17 97.01 £0. 15 937.9£6.4 2077.8 £83.2 185.4+£13.6 427.6+25.4 26.3+1.7 2895.7+124.3 607.0 +36.8
2 ( ) 1.3
Table 2 Chemical composition of the desulfurization ash % 1.3.1
Ca0 Si0, AL, O, Fe, 0, MgO SO, 300 ml
53.04  6.94 4.57 9.14  5.25 19.85 98.79 350 remin "' 30s 10 min
FeCl, 350 r*min "' 30s 50 remin "'
1.2 15 min 30 min. 50+
AB104—=N *100.200.300.400 500 mgeg~' FeCl,
TGl16—W ~MY—3000—-6 10.20.40.60.80 100 mg=g~'( g
DGF 2500 3C - UV—=3200PC - ).
FE2 pH 304 1.3.2
SHB—II IR—408 (1)
< Coulter LS130
DM2300X (2) X
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(4) 50 mLL )
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30s 2.1
W.=(W, -W,) /W, x100%. (1) 1
W W, (g) 3 0.2~
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( 7) Folin— Rtz /um
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1
(8) (40 ~50 C) Fig.1 Particle size distribution of the desulfurization ash
3
Table 3 Leaching characteristics of the desulfurization ash
/(mg-L™")
Cu Zn Pb Cd Cr Ni Hg As
0.23 0.26 0.37 0. 035 0.18 0.40 0.021 0.19
( GB8978—19961) 0.5 2.0 1.0 0.1 1.5 1.0 0. 05 0.5
- ( GB5085.3—2007) 100 100 5 1 15 55 0.1 5
2.2 —FeCl, CST Ww, 1 /FeCl, 300/60
—FeCl, CST W, 2 300/80 mgeg ™ 2 /
. CST W, 937.9s  FeCl, 300/60.300/80 300/100mgeg".
83.69%. /FeCl, 300/60mgeg™"  CST W,
CST W, 14.3s  70.22% FeCl,
244.9 s 75.77% ( IFeCl, 300/
300 mgeg ") . FeCl, FeCl, N
) ’ 60 mgeg ™.
CST W,
62.25  76.85% (FeCl, 100 mgeg ') . 2.3 —FeCl,
FeCl,
75% ~89% "
FeCl, CST 20's W,
70% 1 2
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Fig.2 Effect of desulfurization ash-FeCl; conditioning on the sludge dewaterability: (a) CST; (b) W,
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Fig.3 Variation of the extracellular polymeric substance under different dosages of desulfurization ash: ( a) protein; (b) polysaccharide
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2.3.2 FeCl, 4326.8 mg* L™ 771.15
300 mgeg " FeCl, 10~  mgL™ 15.08%  14.83%.
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Fig.4 Variation of the extracellular polymeric substance under different dosages of FeCl;: ( a) protein; (b) polysaccharide
2.3.3 CST W, CST N
FeCl, W, (P<0.05 P
)
N (P<0.01). FeCl,
CST W, Pearson N CST W,
4
. (P <0.01).
4 CST W Pearson
Table 4 Pearson correlation coefficients of proteins and polysaccharides with CST and W,
CST -0.582 -0.599 -0.610 -0.575 0.933™ 0.935™
We -0.858" -0.829" -0.803" -0.844" 0. 893 ™ 0. 902
CST -0.683 -0.457 -0.690 -0.358 0.962** 0.971*
FeCl
: We -0.537 -0.290 -0.561 -0.186 0.990 ™ 0.993**
D P<0.01;" P <0.05.
—FeCl,
CST W,
W, 2(b)
FeCl, CST 244.9 s 2( a)

FeCl, N
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