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Design of mediator-based deep eutectic solvent for targeted
modulation of lignin structure for the lignin-enhanced

multifunctional gels and fermentable sugar
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Fig. S1. The experimental procedure scheme.
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Fig. S2. The broad applicability of p-TsOH-mediated DES. (a) Chemical components.

(b) Retention or removal ratio. (¢) Enzymatic hydrolysis efficiency.
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Fig. S3. The relationship between the K-T parameter of DES and the composition of

residue (Cellulose retention ratio, xylan removal ratio, lignin removal ratio, solid yield).
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Fig. S4. 3'P NMR of regenerated lignin by p-TsOH-mediated DES.
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Fig. S5. GPC of regenerated lignin by p-TsOH-mediated DES.
a C
h 100 !
I Cellulose [N Xylan Lignin 100 -C.ell\flose retention ratio [ Xylan removal retio ——Raw
g 101 101.c
~ 80 2648 7181 80 < 580 - a7 1 804 —— 100@1201-C
Q) =3
?\: ~ g 809 ., 536 7651 § ——100@1301-C
£ o 60 = 3 = 60
= =z 60 2
] s g <,
2 3967 38.25 37.59 39.16 _: ) 2
s 40 F— o — 2 40 2 & S 40
= z 2 40 3
z o - 5
2 o £
20 20 22 20
044 i &
0 0 T T T T T T
Raw  100@1101-C 100@1201-C 100@1301-C 100@1101-C  100@1201-C  100@1301-C 0 12 24 36 48 60 72
d e f Time ()
1 100 1
I Cellutose [N Xylan Lignin [ Cellulose retention ratio [l Xylan removal retio S
~ 100 Lignin removal ratio s29
S T ==1ih
~ 80 715 7684 80 < Mo T 8550 80 2h
g 502 e s001 —_
S g g |
= . <
§ 60 o0 = = = 60
= = z 60 2
] g Z,
£ 404 no 38.07 38.25 w2l by s § w0
El Ll Ll b R S
2 2 2 o
= L = s
20 20 £ 20
&
0 T T v T T T
0 12 24 36 48 60 72
g h i Time ()
1 100 1
I Cellulose [ Xylan Lignin -C.el]L!lose retention ratio I Xylan removal retio 0
o100 | Lignin removal ratio b
80 44 7 80 E, = f55.80 Szesisn 80
_ 75 11 a2 - = 45826 1
3 70.45 ° e = ——
s g ~ 80 3 el S m
s ’ < - =~
g . < =
g 60 // 60 = s 5 % 60
] . b 5,
2 41.28 > 9
£ Pl FELCEE T i 0z & g 4
E Z 8 40 ]
2 - @ g 53520 3
< 20 0 £y 2
e 56 020 ~
0 1 il 11 0 1 1 i 0 12 24 36 48 60 72

Time (h)

Fig. S6. Optimization of pretreatment parameters. (a-c) Different pretreatment molar

ratios. (d-f) Different pretreatment time. (g-1) Different pretreatment cycle times.
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Fig. S7. 2D-HSQC NMR of regenerated lignin in different pretreatment temperature.
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Fig. S8. The nanoparticle sizes of different regenerated lignin in DMSO.
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Fig. S9. Harsh environment testing of lignin gels.
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Fig. S10. Ultraviolet-visible-near infrared transmittance spectra of different lignin gels.



