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Abstract: Lignocellulosic biomass is the most abundant renewable resource. It is mainly composed of cellulose,

hemicellulose, and lignin, and the polysaccharide components can be hydrolyzed into fermentable sugars. The

association between polysaccharides and lignin in lignocellulose gives rise to the recalcitrant structure that impedes

efficient degradation. Therefore, developing efficient pretreatment to deconstruct its structure is of great significance

for achieving comprehensive biomass utilization. Herein, using corn stover as the raw material, pretreatment with

diethylamine/water was conducted to investigate the effects of pretreatment conditions on compositional changes

and enzymatic hydrolysis. The results showed that using 40% diethylamine and 60% water as co—solvent to pretreat

corn stover at 110°C for 2 h achieved the lignin removal of 86.4% and glucose yield of 99.3% was obtained after 72

h enzymatic hydrolysis. Furthermore, the effects of Lewis acid addition were investigated. With the addition of 20
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mM CuCl,, the pressure during pretreatment was effectively reduced and the glucan content in the solid fraction
reached 47.7%, and the glucose production after pretreatment and enzymatic hydrolysis increased to 26.6 g/100 g
corn stover. Some characterization techniques were used to elucidate the mechanisms of diethylamine-based
pretreatment that enhances the enzymatic hydrolysis efficiency of corn stover. Characterization results revealed that
the pretreatment disrupted the dense surface structure of corn stover, promoted the removal of lignin and

hemicellulose, and improved cellulose accessibility and enzymatic hydrolysis efficiency. In summary, this proposed

pretreatment system provides a technical reference for the efficient utilization of lignocellulosic biomass.
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Table 1 Chemical composition changes of corn stover pretreated with DEA-H,0O co—solvent
. T REIK e A HAF 2 03 5 5 1% A A [ g BB %)% A R
wi, % IR AREE VNG % N2 VNITES /%

TEAT - - 27.1+0.3' 28.4+0.4* 21.9+0.9" - - - -
1 100:0 110°C,1h  35.220.6° 25.6+0.3' 17.320.1"  71.7%0.2° 35.4+0.8¢ 43.420.5 93.120.5"
2 60:40 110°C,1h  42.520.2° 36.740.6" 8.3+0.3¢ 52.6+0.1 32.0+0.4' 80.1+0.8° 82.540.5°
3 50:50 110C, 1h  46.7+0.4° 30.2+0.4' 6.1+0.6" 50.7+0.7"  46.1+0.9" 85.9+0.1" 87.4+0.3°
4 40:60 110°C, 1h 41.4+0.1" 38.9+0.7° 5.5+0.2' 50.7+0.8° 30.6+0.7' 87.3+0.8" 77.5+0.8"
5 100:0 130°C, 1h  34.1:0.7F  26.9+0.5" 15.1+0.8° 70.7+0.4"  33.0+0.8" 51.3+0.4' 89.0+0.4"
6 60:40 130°C, 1h  47.6+0.9" 31.8+0.8° 7.3+0.4 49.8+0.5"  44.2+0.6° 83.4+0.6"  87.5+0.7™
7 50:50 130C, 1h  46.6+0.6" 26.2+0.2" 6.6+0.3" 49.2+0.9' 54.6+0.9"  85.2+0.2™ 84.6+0.2"
8 40:60 130°C, 1h  46.6+0.5"  35.3+0.9° 7.1+0.7 47.4+0.4%  41.1x0.5° 84.6+0.8° 81.5+0.7°
9 100:0 150°C, 1h  29.2+0.2" 35.1+0.4" 12.0+0.5° 65.4+0.3° 19.2+0.1* 64.2+0.1" 70.5+0.9'
10 60:40 150°C, 1h  43.6%0.7" 38.1+0.8* 9.8+0.2' 47.320.6* 36.5+0.4% 78.8+0.9' 76.120.4*
11 50:50 150°C, 1h  42.70.4° 38.1x0.7* 10.720.8°  46.3+0.8" 37.940.5' 77.4+0.7¢ 73.0£0.6"
12 40:60 150°C, 1h  43.8£0.8°  36.4203"  10.820.6° 45.020.5' 423202 77.80.3% 72.7%0.1°

T B DL =005 P B b i 22 3508 (n=3) , [ — 3 R R AR iE 3R 22 57 1 35 (P<0.05)
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Table 2 Chemical composition changes of corn stover pretreated with DEA-H,0O co—solvent

itk T REIK e L A2 03 5 5 1% A [ g BB %)% R
wi, % LB AN e /% ATHE A% /%

TEAT - - 27.1+0.3¢ 28.4+0.4% 21.9+0.9" - - - -
13 80:20 110°C,2h  41.6x0.7" 41.720.9° 5.8+0.3" 55.6%0.6 18.420.4' 85.3+0.4" 85.340.5°
14 60:40 110°C,2h  45.8+0.9" 46.520.7° 7.540.48 53.0+0.8° 132202 81.8x0.7°  89.6+0.6"
15 50:50 110°C,2h  41.7+0.6" 41.8+0.3 12.6+0.7" 54.1+0.4" 20.4+0.5" 68.9+0.9' 83.2+0.9°
16 40:60 110°C,2h  46.7+0.3° 42.8+0.8" 6.0+0.5" 49.8+0.5 24.9+0.9¢ 86.4+0.9" 85.8+0.2"
17 80:20 130°C, 2 h 41.7+0.5' 26.8+0.2" 9.4+0.3" 55.2+0.9" 47.9+0.6° 76.30.6¢ 84.9+0.4"
18 60:40 130°C,2h  42.6+0.8° 29.0+0.5' 8.720.1° 52.0+0.7'  46.9+0.6°  79.3x0.5° 81.70.3'
19 50:50 130°C,2h  42.5+0.2° 28.2+0.3¢ 8.7+0.7 50.8+0.3°  49.6+0.7"  79.8+0.6" 79.740.1¢
20 40:60 130°C,2h  42.740.1° 28.0+0.6° 8.3+0.2° 49.1+0.9"  51.6%0.5" 81.420.1° 77.4+0.8"
21 80:20 150°C,2 h 45.8+0.4° 38.4+0.1° 9.4+0.5" 51.40.7% 30.5+0.4" 77.9+0.5" 86.9+0.4"
22 60:40 150°C,2h  48.00.6" 41.320.7° 8.00.7"% 47.5+0.8* 30.9+0.1'  82.620.3° 84.1+0.6°
23 50:50 150°C,2h  50.120.9° 40.320.6" 7.3+0.8 46.420.4*  34.2+0.8° 84.5+0.1"  85.8+0.5"
24 40:60 150°C,2h  50.020.8* 38.3+0.3° 11.720.4°  452+0.1"  39.0:0.7'  75.9:0.2" 83.4+0.7°

TE B DL =005 P B b i 22 3508 (n=3) , [ — 3 R R AR k3R 22 57 1 35 (P<0.05)
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Fig. 1  Effects of diethylamine—water pretreatment on glucose yield and total sugar yield of corn stover (different letters in the same

column represent significant differences, P<0.05)
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Fig. 2 Correlation between lignin removal and enzymatic efficiency in diethylamine—water pretreatments
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Fig. 3 Effects of diethylamine/CuCl, pretreatment on components and enzymatic performance of corn stover
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Fig. 4 Effects of diethylamine and diethylamine/CuCl, pretreatment on the microscopic surface structure of corn stover
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Fig. 5 XRD and FTIR analysis of corn stover samples under different pretreatments
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