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Heavy Metal Adsorption with PVA/Lignin Blend Fibers
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Abstract: The removal of heavy metals from various kinds of waste water is important not
only for environmental protection, but also for reduction of potential negative effects on
human health. In this study, fibers that exhibit significant heavy metal adsorption were pre-
pared by blending lignin with polyvinyl alcohol (PVA). These PVA/lignin fibers could be pre-

';'Corr’esponding Author: Ki Hoon Lee pared by wet spinning using dimethyl sulfoxide (DMSO) as the solvent and ethanol as the
E-mail: prolee@snu.ac.kr coagulant. Stable spinning was achieved at a lignin content of 40%. However, lignin
reduced the mechanical properties of PVA fibers due to its low molecular weight. Cr(VI)
Received October 21,2016 was used as a model heavy metal ion, and the presence of lignin improved the Cr(VI)
Revised November 6, 2016 adsorption almost 1.6 times. The results show the possibility of PVA/lignin blend fiber for
Accepted November 30,2016 Cr(VI) adsorption.
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Figure 1. Chemical structures of lignin constituents: (a) p-coumaryl
alcohol, (b) coniferyl alcohol, and (c) sinapyl alcohol [2].
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Table 1. Effects of the polyvinyl alcohol (PVA)/lignin fiber blend ratio on the spinnability and maximum draw ratio

Lignin composition (%)

PVA composition (%)
As spun fiber
PVA content (total polymer content) 27% 27% (45%) 18% (45%) 9% (45%)
Max. draw ratio 10 4 7 0

PVA

Stress (gf/d)

PVA/lignin60

PVA/lignin40
N R
0 10 20 30 40
Strain (%)

Figure 3. Representative stress-strain curves of PVA, PVA/lignin40,
and PVA/lignin60 blend fibers.

Table 2. Mechanical properties of PVA, PVA/lignin40, and PVA/

lignin60 blend fibers
Breaking Breaking Initial
Sample stress strain modulus Denier
(gf/d) (%) (gf/d)
PVA 223+0.14 38.78+6.81 35.11+0.89 54
PVA/lignind0 0.245+0.04 38.20+5.20 9.61£1.75 261

PVA/lignin60 0.874+0.06 24.52+5.74 32.4+2.56 918

Hr} glad gd5Fo] 3715 PVA/lignin602] 7-¢- EHo] 7
A YEls o= =2 2lad e R Qlste] 2lad
o] FHo|| EH AoE TehET)

Figure 2. Field-emission scanning electron microscopy (FE-SEM) 3.2. EojH|LeE/R| O =8 Mol M
images of the surface of PVA (a), PVA/lignin40 (b), and PVA/lignin60 Figure 33} Table 2= &) 1d0] ZFz: 40%9} 60% -3
() blend fibers.
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Figure 4. ATR-FTIR spectra of PVA, kraft lignin, and PVA/lignin40
blend fibers.
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Figure 5. DSC curves of PVA and PVA/lignin40 blend fibers.
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Figure 6. Cr(VI) removal efficiency of PVA and PVA/lignin40 blend
fibers.
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