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Alkali and bleaching treatment

As shown in Figure la, the yield of corn stalk pulp decreases with the increase of alkali
concentration. The corn stalk components including ash, organic solvent extract and lignin can react
with sodium hydroxide solution (NaOH) and be removed, therefore, the higher the alkali
concentration, the greater the removal, and the lower the yield of corn stalk pulp?. As shown in
Figure 1b, the yield of corn stalk pulp decreases with the increasing duration of alkali treatment.
With increasing alkali treatment time, the sodium hydroxide solution (NaOH) reacted more fully
with the corn stalk and the removal of lignin, so that the yield of corn stalk pulp decreased. As shown
in Figure lc, the yield of corn stalk pulp reduced as the alkali treatment temperature increased, but
the decrease in yield is not obvious. It demonstrates that under the influence of alkali, high
temperature also has a damaging effect on corn stalk, but the effect of temperature on it is less, the
yield reduction is not obvious.

As shown in Figure 1d, the whiteness of corn stalk pulp showed a tendency to increase and then
decrease with increasesing alkali treatment concentration. That is because higher alkali
concentrations more thoroughly corn stalk is treated which conducive to bleaching. However, in a
heated environment where the alkali concentration is too high, the decomposition of xylanan
hemicellulose will be easier, and then xylose monomer is produced and oxidized, resulting in
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carbonyl chromophore and carbonyl color assist**! | which will cause brightness reversion problems



in the corn stalk pulp. Figure 1-e shows that as the alkali treatment time increases, the whiteness of
corn stalk pulp first increases and then decreases, the optimal alkali treatment time of 50 minutes.
The longer the alkali treatment time, more thoroughly the lye reacts with corn stalks, the better the
effect of bleaching, but the time is too long will cause serious fibre destruction, and the pulp begins
to return to the yellow. The whiteness reached the highest value when the alkali treatment
temperature was 90°C, as shown in Figurel-f. Because the higher the alkali treatment temperature,
the faster the chemical reaction speed, the higher the component removal rate, the higher the degree

of softening of corn stalk fiber, and the more conducive to bleaching.

a £ b £ C 35
b e w - 344 e A .
1]
" - ¢ 334
364 ¥
] T » 324
~ ~ ~ 4]
& s 58
< al s <l
=2 = 3
z ] = =20
= nd - =
i - 28
304
294 n 274
] 26
= " I I
27 25 -
13 16 19 2 25 a0 0 0 1 80 %
Alkali concentration (%) Alkali boiling time (min) Alkali boiling temperature (°C)
100 20
d " f
] -
" " e w
] I 0 . -
b 70
.
~ i) o~ e «
=2 2 27
£l e g, v g
Y e , pET
2 s 2 Z
- S w0 S
£ £ £ 40
£ £ 2
= £ = 304
z ] . z
10 20
10 10 101
o4 0 u -
13 16 19 2 25 40 S0 60 70 80 90
Alkali concentration (%) Alkali boiling time (min}

Alkali boiling temperature (°C)

Figure S1. Effect of alkali treatment process on yield and whiteness of corn stalk pulp
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