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ABSTRACT

ypothesis: Spills of oil and its products into the open-waters of the world
Hand the creation of oil slicks have become a global concern due to severe

environmental and economic problems. Therefore, achieving an effective
technology in cleaning up spilled oil is very important for environmental protection.
One of the effective methods in separating oil stains is the use of adsorbents based
on nanocomposite aerogels. The current study was carried out on the preparation
of polyacrylonitrile aerogels for oil adsorption and separation of water from oil
effluents, to improve the mechanical properties of aerogels due to the presence of
polyacrylonitrile fibers in the aerogel structure, while extending the study on the effect
of various parameters on morphology, and the porosity and percentage of aerogel oil
adsorption.
Methods: Aerogels were characterized by conventional methods such as Fourier
transform infrared spectroscopy (FTIR), scanning electron microscopy (SEM), optical
Keywords: microscopy (OM), BET, thermogravimetric analysis (TGA) and their density and
adsorption rate were measured. Parameters such as fiber percentage, fiber length, and
poly(vinyl alcohol) (PVA) percentage are effective on the adsorption rate, however
the percentage of PVA is the most effective parameter on the adsorption rate.
Findings: The results showed that a chemical bond was formed between fibers and
poly(vinyl alcohol) (PVA) and a network structure was obtained. Optimal conditions
were determined as 3% by weight of polyacrylonitrile fibers, 5 mm length of
polyacrylonitrile fibers and 1% by weight of PVA, in which the adsorbent was able to
absorb about 1294% of oil. In addition, the specific surface area of the optimal sample
was determined at 100.35 m?/g, which indicated that the prepared adsorbent could be
suitable for oil adsorption.
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Fig. 1. FTIR spectra of PVA aerogels adsorbent-PAN fibers:

(a) before and (b) after surface modification.
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Fig. 2. PVA aerogel adsorbent-PAN fibers.
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Table 1. Values of different parameters for the synthesis of

poly(vinyl alcohol) aerogel adsorbent/polyacrylonitrile.

Samples PVA content | PAN Length | PAN content
(wi%) (mm) (W%)
PPN-1 4 0 1
PPN-2 4 0 ,
PPN-3 4 10 3
PPN-4 4 0 y
PPN-5 4 5 3
PPN-6 4 20 \
PPN-7 2 s \
PPN-8 1 s X
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Fig. 6. The effect of PAN fibers content on (a) density and (b) adsorption capacity of oil.
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Fig. 7. The effect of PAN fibers length on (a) density and (b) adsorption capacity of oil.
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Table 2. BET analysis Results of poly(vinyl alcohol) aerogel
adsorbent/polyacrylonitrile.

Parameter Amount
Pore volume (cm?/g) 0.65
Surface area (m?/g) 100.35
Average pore diameter (nm) 2.3342
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Fig. 8. The effect of PVA content on (a) density and (b)

adsorption capacity of oil.
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Fig. 9. (a) N, adsorption/desorption isotherm and (b) pore size distributions of the PVA aerogel adsorbent/PAN fibers.
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Fig. 10. Optical microscope images of PVA aerogel adsorbent-
PAN fibers.
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Fig. 11. SEM images for PVA aerogel adsorbent-PAN fibers in different scales.
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Table 3. Comparison of performance and price of PVA aerogel adsorbent-PAN [25].

Adsorption Adsorption Adsorption Price

Serial product Product name” rate rate percentage US 3)
(Gal/lbs) (L/kg) (%)

AWPB100HS Oil absorbent pads, heavy weight 29.1/13 110.1/59 1860 47.99

AWPB100MS Oil absorbent pads, medium weight 24.7/ 11 93.4/5 1860 38.99

AWPB200SS Oil absorbent pads, light weight 31.1/15 117.7/6.8 1730 49.99

AWPKB50HS Oil absorbent pads, heavy weight 45/21 170.3/9.5 1790 85.99

AWRSBI150HS Oil absorbent roll, heavy weight 55.2/26 208.9/11.8 1770 90.99

*Absorbent pad made of PAN fibers.
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Table 4. Calculation of the price of one kilogram of PVA

aerogel adsorbent-PAN [25].

Amount
Unit price Price
Product name required per 1
US$) ()
kg of product
PVA 1.5%/1kg 0.016 kg 0.024
Glutaraldehyde | 2.58/1 kg 0.033L 0.082
EtOH 1$/1L 2L 2
HCl 02$/1L 0.033L 0.006
PAN fibers 1.9$/1kg 1 kg 1.9
H,0 - 0.666 L -
Total: 4.012 $
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