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Effects of pH and Waste Water Loading on
Fat Oil and Grease Adsorption Efficiency by

Cattail Flowers Sugarcane Bagasse and Water Hyacinth
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Abstract

In this work, the investigation of the potential of acidity and basicity (pH) and amount of
synthetic wastewater affecting the efficiency of the fat oil and grease adsorption and the filtration
of the suspended solid was carried out using cattail flowers, sugarcane bagasse and water hyacinth
as adsorbents. The synthetic wastewater used in the study was similar to community wastewater.
The pH of the synthetic wastewater used in the study was adjusted to 4,5, 6, 7, and 8. Twenty
grams of adsorbent was used to adsorb oil and grease in two liters of the wastewater. The results
indicated that the pH of the wastewater was 7 with the cattail flowers as an adsorbent that were
suitable for adsorbing fat oil and grease. The efficiency of fat oil and grease adsorption and the
percentage of removal suspended solid were 99.54 and 80.61 %, respectively. The results showed
that when synthetic wastewater increased to 3, 4,5, 6 and 7 liters, the ability of the fat oil and
grease adsorption in the synthetic wastewater decreased. The cattail flowers (20 grams) could
adsorb the oil and grease of 4 liters. The synthetic wastewater, the fat oil and grease remaining in
the synthetic wastewater did not exceed the standard of the community effluent. In addition, the
results pointed out that the filtration of the suspended solid decreased if the synthesis wastewater

increased.

Keywords: adsorption efficiency; cattail flower; sugarcane bagasse; water hyacinth; fat oil and

grease; suspended solid
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Figure 1 Equipment of adsorption experiment
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Table 1 Remaining oil and greases after adsorption by cattail flowers, sugarcane bagasse and water

hyacinth at different pH values

Fat oil and greases (mg/L)
Adsorbents
pH 4 pH 5 pH 6 pH 7 pH 8
Cattail flowers 2.89+0.23" 1.26+0.17° 0.30+0.07° 0.24+0.01° 0.94+0.11°
Sugarcane bagasse | 9.78+0.43" | 10.30+1.04" | 10.56+0.56" | 10.83x0.98" | 10.66+0.14"
Water hyacinth 4.14+037" | 3.1120.12° | 2.2620.05° | 2.1620.25° | 3.94+0.81°

Different letters indicate significant difference among treatment in column by the Duncan’s new

multiple range test (p <0.05)

Table 2 Effect of pH on adsorption and filtration efficiency using cattail flowers as adsorbent

Fat oil and grease (mg/L) Suspended solid (mg/L)
#i In Out Efficiency (%) In Out Efficiency (%)
a 52.29+1.47 2.89+0.23 94.45+0.56° 7.05+0.98 3.09+0.60 56.21+0.40°
5 52.29+1.47 1.26+0.17 97.60+0.30" 7.05+0.98 2.84+0.59 58.58+13.08°
6 52.29+1.47 0.30+0.07 99.42+0.11" 7.05+0.98 1.72+0.01 73.40+2.63°
7 52.29+1.47 0.24+0.01 99.54+0.01" 7.05+0.98 1.32+0.25 80.61+6.17"
8 52.29+1.47 0.94+0.11 98.19+0.25" 7.05+0.98 2.73+0.71 61.46+6.17°

Different letters indicate significant difference among treatment in row by the Duncan’s new

multiple range test (p <0.05)
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Table 3 Effect of pH on adsorption and filtration efficiency using water hyacinth as adsorbent

Fat oil and grease (mg/L) Suspended solid (mg/L)
pa In Out Efficiency (%) In Out Efficiency (%)
a 48.64+1.24 4.13+0.37 91.50+0.53" 6.51+0.34 3.58+0.20 44.80+5.74"
5 48.64+1.24 3.10+0.12 93.25+1.02° 6.51+0.34 4.33+0.35 33.25+7.42"
6 48.64+1.24 2.25+0.05 95.36+0.16" 6.51+0.34 3.94+0.27 39.19+6.78"
7 48.64+1.24 2.15+0.25 95.56+0.41" 6.51+0.34 3.91+0.44 35.60+4.19"
8 48.64+1.24 3.94+0.81 91.86+1.56° 6.51+0.34 4.16+0.28 35.87+6.20"

Different letters indicate significant difference among treatment in column by the Duncan’s new

multiple range test (p < 0.05)

Table 4 Effect of pH on adsorption and filtration efficiency using sugarcane bagasse as adsorbent

Fat oil and grease (mg/L) Suspended solid (mg/L)

# In Out Efficiency (%) In Out Efficiency (%)
a 49.55+1.15 | 9.78 + 0.43 86.24+1.30" 6.51+0.76 3.94+0.81 41.69+18.19"
5 49.55+1.15 10.29+1.04 79.18+2.50" 6.51+0.76 5.18+0.18 24.24+10.90"
6 49.55+1.15 10.55+0.58 79.26+0.60" 6.51+0.76 4.39+0.79 36.28+10.10"
7 49.55+1.15 10.83+0.98 78.14+1.94" 6.51+0.76 5.53+0.61 19.82+6.61"
8 49.55+1.15 | 10.65+0.14 78.48+0.68" 6.51+0.76 4.94+0.99 28.24+6.20"

Different letters indicate significant difference among treatment in column by the Duncan’s new
multiple range test (p < 0.05)
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Table 5 Remaining oil and greases and suspended solid after adsorption by cattail flowers at

different wastewater loadings

Wastewater (L) | Cattail flowers (g) | Fat oil and grease (mg/L) Suspended solid (mg/L)
3 20 2.95+1.03° 3.50+0.18"
4 20 2.94+0.43° 3.08+0.81°
5 20 8.85+0.55° 4.10£0.79"
6 20 11.47+10.82° 5.07+0.61"
7 20 18.57+0.13" 5.29+0.99"

Different letters indicate significant difference among treatment in column by the Duncan’s new

multiple range test (p <0.05)

Table 6 Effect of wastewater loading on adsorption and filtration efficiency using cattail flowers as

adsorbent
Fat oil and grease (mg/L) Suspended solid (mg/L)
pa In Out Efficiency (%) In Out Efficiency (%)
3 49.59+2.24 2.96+1.03 94.41+0.60" 5.52+0.48 3.09+0.18 43.11+16.52"
a4 49.59+2.24 2.94+0.43 94.07+0.92* 5.71+0.90 3.50+0.81 37.53+14.12"
5 49.59+2.24 8.85+0.55 82.15+1.39° 6.48+0.20 4.12+0.79 36.23+5.30"
6 | 49.59+2.24 | 11.47+1.82 | 76.87+2.74° | 6.01x0.54 | 529+0.67 | 12.00+1.63°
7 49.59+2.24 | 18.58+0.13 62.53+0.53° 5.58+0.39 5.05+0.61 8.91+7.93"

Different letters indicate significant difference among treatment in column by the Duncan’s new

multiple range test (p <0.05)

1973
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Table 7 Comparison of oil adsorption efficiency by using various adsorbents

Adsorbent/waste Residue of oil concentration Efficiency
Adsorbents References
water (g/mL) in wastewater (meg/L) (%)

Bagasse 10* 10 72.03 [2]
Cattail flowers 2 1000 70.00 [7]
Cotton 1* 5000 92.61 [17]
Coconut husk 0.16* 800 97.32* [5]
Cattail flowers 5% 50 94.07 This study

* calculated from raw data
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