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Figure S1. Schematic representation of the process of recovery of lignin and silica
from rice straw.

The lignin and silica recovery process were including 3 steps: first is the pretreatment step,
the rice straw was soaked with NaOH 1w/v% in 2h at 90°C to gain the black liquor. The
liquor was continuously treated with H2SO4 20w/v% in next 2 steps. At the second step, the
black liquor was adjusted from pH 12.4 to pH 9 and sedimented in 36h for silica gelation. The
silica gelation can be filtrated by vacuum filter, clothes filter or press filter. Lignin was
recovered in the final step by adjusting to pH 3 and waiting at least 12h for lignin precipitation.
The lignin precipitation was separated by vacuum filter, clothes filter or press filter.
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Figure S2: FTIR spectrum of the precipitate from pH 10 to pH 5
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Figure S3: FTIR spectrum of the precipitate from pH 4 to pH 1
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Figure S4: XRD spectrum of the precipitate from pH 10 to pH 5
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Figure S5: FTIR spectrum of the precipitate from pH 4 to pH 1
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Table S1. The composition of precipitation ash in difference

determined by XRF

pH (pH 10,9,8),

Content (%)

Element
pH 10 pH 9 pH 8
SiOs 82,6 87,5 97,2
ZrO; 12,6 8,88 1,4
Cao 1,68 1,21 0,457
Others 3,12 2,41 0,943




Table S2 FTIR frequency range and functional groups present in the sample.

Frequency range (cm™?)

Functional group

3500-3100 -OH stretching
2800-3750 asymmetric stretcglaggz:;cjlpl:e&di|Oni_\|/;brat|ons of silanol
2900-2935 -CH stretching
1604-1735 C=0 stretching of carbonyl, carboxyl and acetyl group
and of xylans
1510-1605 Aromatic skeletal vibration (C=C) of lignin
1455-1465 -CH30 stretching vibration
1046-1099 -CO stretching vibration
950-1000 Si-O-Si asymmetric stretching
800-833 -CH bonds in associated to aromatic rings.
458-561 Si-O-Si bending




