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Abstract
Wantawin, C.'and Chobthiangtham, P
Using cement, lignite fly ash and baghouse filter waste for solidification
of chromium electroplating treatment sludge
Songklanakarin J. Sci. Technol., 2004, 26(Suppl. 1) : 77-84

The objective of the study is to use baghouse filter waste as a binder mixed with cement and lignite
fly ash to solidify sludge from chromium electroplating wastewater treatment. To save cost of solidification,
reducing cement in binder and increasing sludge in the cube were focused on. Minimum percent cement in
binder of 20 for solidification of chromium sludge was found when controlling lignite fly ash to baghouse
filter waste at the ratio of 30:70, sludge to binder ratio of (.5, water to mixer ratio of 0.3 and curing time of
7 days. Increase of sludge to binder ratio from 0.5 to 0.75 and 1 resulted in increase in the minimum percent
cement in binder up to 30 percent in both ratios. With the minimum percent cement in binder, the calculated
cement to sludge ratios for samples with sludge to binder ratios of 0.5, 0.75 and 1 were 0.4, 0.4 and 0.3
respectively. Leaching chromium and compressive strength of the samples with these ratios could achieve
the solidified waste standard by the Ministry of Industry. For solidification of chromium sludge at sludge to
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Solidification of chromium electroplating
treatment sludge
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binder ratio of 1, the lowest cost binder ratio of cement to lignite fly ash and baghouse filter waste in this
study was 30:21:49. The cost of binder in this ratio was 718 baht per ton dry sludge.

Keywords : solidification, chromium sludge, cement, lignite fly ash, baghouse filter waste
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Table 1. Preparation for mixer and ratio selection.

Mixer (g) Water W/M Ratio
Sample S/B LFA:BFW (2) (2)
S C LFA BFW

Number 1 333.33 3333 190 443.34 30:70 300 0.3
(5% C)
Number 2 333.33  66.67 180 420 30:70 300 0.3
(10% C) 0.5
Number 3 ' 333.33 100 170 396.67 30:70 300 0.3
(15% C)
Number 4 333.33 133.33 160 373.34 30:70 300 0.3
(20% C)
Number 5 428.57 114.29 137.14 320 30:70 300 0.3
(20% C)
Number 6 0.75 428.57 142.86 128.57 300 30:70 300 0.3
(25% C) '
Number 7 428.57 17143 120 280 30:70 300 0.3
(30% C)
Number 8 500 150 105 245 30:70 300 0.3
(30% C)
Number 9 1 500 175 97.5 227.5 30:70 300 0.3
(35% C)
Number 10 500 200 90 210 30:70 300 0.3
(40% C)

* S = Sludge, B = Binder, C = Cement, LFA = Lignite Fly Ash, BEFW = Baghouse Filter Waste, W = Water,
M = Mixer

Table 2. Chemical compounds in baghouse filter waste, lignite fly ash and

cement.
Oxide Compound (%)
Sample
Si0, ALO, Fe,O, SO, NaO CaO MgO KO
BFW 76.07 4.00 14.12 0.10 0.68 1.20 054 046
LFA 44,53 16.60 7.07 144 0.63 2010 174 212
C 22.00 5.10 3.20 1.60 na** 6500 140 na**

** na = not available
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Table 3. Compressive strength and leached chromium of samples with LFA:BFW
ratio of 30:70, W/M ratio of 0.3 and curing period at 7 days.

S/B Sample Number % C Compressive Strength  Leached Cr (mg/1)
(kg/cm’)
05 1,2,3 5,10, 15 - -
' 4 20 32 0.078
5,6 20, 25 - -
0-75 7 30 85 0.082
8 30 39 0.063
1 9 35 68 0.138
10 40 87 0.161
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Table 4. Compressive strength and leached chromium of samples with different ratios

of S/B and C/S ratio of 0.4.
Sample Mixer 1 kg* Compressive Leached Cr
Number S/B S C LFA + BFW Strength (mg/1)
(kg*)  (kg*) (kg*) (kg/em’)

4 0.50 0.33 0.13 0.53 32 0.078

7 0.75 043 0.17 0.40 85 0.082

10 1.00 0.50 0.20 0.30 87 0.161
* Dry Weight

Table 5. Cost estimation of binders in solidifica-
tion for 1 ton sludge.

. Price
Binder . ht/Ton)

C 2,100
LFA 420
BFW -
Total

Weight Cost
(Ton) (Baht)
0.30 630
0.21 88
0.49 -
1 718
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