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Modification of Pyrolysed Scrap Tires for Chromium Adsorptionfrom

Electroplating Wastewater
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Abstract

This research aimed to apply pyrolysed scrap tires (PST) as an absorbent for chromium adsorption from
electroplating wastewater. The PST was modified for suitable hexavalent chromium (Cr(VI)) adsorption. The
results showed that carbon was the main constituent of PST; therefore, an adsorbent obtained from the PST

could be used as activated carbon. Treatment of PST with hexane resulted in a slightly increased surface
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area and porosity. Heating PST at higher temperatures from 600°C to 1,000°C increased the surface area
and decreased the average pore diameter, which resulted in increased pore volume. The study of chromium
adsorption indicated that PST was similar in the percentages of chromium adsorption to PST-hexane.
Whereas, PST heated from 600°C to 1,000°C had higher adsorption percentages. The initial pH of the
chromium solution was 2.0 and suitable for chromium adsorption by all modified PST adsorbents. The effect
of contact time showed that each PST adsorbent used a different time for reaching an equilibrium. The

adsorption isotherm at 30+5°C fitting with the Langmuir model showed that PST-600 had property to absorb

chromium and the highest maximum adsorption capacity (q

) was 62.5 mg/g. Consequently, this research

max:

showed that heating PST at 600°C could activate PST for chromium wastewater treatment.

Keywords: Adsorption, Chromium, Pyrolysed scrap tire, Wastewater treatment
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Table 1 Color, pH and total chromium of electroplating wastewater collected from an electroplating plant in

Maha Sarakham province, Thailand for eight days

Sample Color pH Total chromium (mg/l)
Cr plating tank Dark Yellow RLA889LT% 1.35 7,046.3
Wastewater day 1 Pale yellow F%anIsan 6.80 46.9
Wastewater day 2 Pale yellow F%anIsan 6.95 42 4
Wastewater day 3 Pale Green Fldg78a% 7.00 0.25
Wastewater day 4 Pale Green 48280 6.99 0.39
Wastewater day 5 Yellow finfad 2.00 260.2
Wastewater day 6 Yellow fifad 2.75 259.3
Wastewater day 7 White Smoke &.111112 2.28 63.3
Wastewater day 8 White Smoke §L11912 2.06 112.9
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Figure 2 SEM images of PST-hexane(a) 500x magnification, (b) 10,000x magnification

Table 2 BETsurface area of PST, PST-hexane

and PST heated at various temperatures

Adsorbents BET surface Total pore Average pore
area (mZ/g) volume (cmslg) diameter (A)
PST 24.20 0.2574 425.5
PST-hexane 32.85 0.3648 4442
PST-400 25.84 0.2988 462.6
PST-500 21.91 0.2244 409.6
PST-600 61.50 0.4299 279.6
PST-700 56.46 0.4457 315.7
PST-800 56.63 0.4492 317.3
PST-900 87.25 0.4904 224.8
PST-1000 133.73 0.6148 183.9
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Table 3 Percentage of chromium adsorption,
adsorption capacity and final pH system of
chromium adsorption by PST, PST-hexane and

PST heated at various temperatures

Adsorbents % Cr q Final
adsorption (mg/g) system pH

PST 21.88 2.27 7.45
PST-hexane 22.93 2.29 7.41
PST-400 24.87 2.96 6.60
PST-500 26.90 2.88 7.00
PST-600 48.22 4.40 7.60
PST-700 50.76 4.72 7.85
PST-800 52.79 4.77 7.46
PST-900 52.28 3.55 7.90
PST-1000 44.67 3.31 8.31

(conditions: total Cr, 100 mg/l; temperature, 30 °C;
contact time, 24 h; dosage, 10 g/l).
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Figure 3 Effect of Initial pH system on chromium adsorption by PST, PST heated at various temperatures

(4001 OOOOC) (conditions: total Cr 100 mg/l; temperature, 30°C; contact time, 24 h; dosage, 10 g/l; particle size, 0.72—1 mm).
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Figure 4 Initial and final pH system of chromium adsorption by PST, PST heated at various temperatures

(400-1 OOOOC) (conditions: total Cr 100 mg/l; temperature, 30°C; contact time, 24 h; dosage, 10 g/l; particle size, 0.72—1 mm).
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Figure 5 Effect of contact time on chromium adsorption by PST and PST heated at various temperatures

(conditions: Cr 100 mg/l ; system pH 2; dosage 10 mg/l; contact time 24 h; particle size 0.72 — 1 mm)
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Figure 6 Langmuir isotherm of chromium adsorption by P PST heated at various temperatures (a) PST-600,

(b) PST-700, (c) PST-800, (d) PST-900,(e) PST-1000 (conditions: total Cr 100 mg/l ; system pH of 2; contact time 24 h;

particle size 0.72 — 1 mm)
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