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Abstract ; Corn stover was pretreated by moderate acid and then washed by water. The solid residue after filtration was hydrolyzat-
ed to monosaccharide with cellulase for further fermentation to ethanol, while the liquid fraction after filtration was detoxified with
trialkylamine extraction to ferment to ethanol. The material balance was carried out in the whole process. The results showed that
the optimal pretreatment conditions were temperature 100 °C , sulfuric acid mass fraction 3 % and time 12 h. After 24 h fermen-
tation of the condensed enzymatic hydrolyzate containing 138.72 g/L of glucose, the sugar utilization rate was 99.02 % and the
ethanol mass concentration reached its peak value of 62.98 g/, which corresponded to 89.90 % of the theoretical value. Pre-
hydrolyzate was detoxified by trialkylamine extraction, 72.73 % of acetic acid, 42.86 % of 5-hydroxymethylfurfural and 100 %
furfural could be removed. The fermentability of the detoxified prehydrolyzate was significantly improved. After 48 h fermentation
of the detoxificated prehydrolyzate containing 7. 80 g/L of glucose and 52. 80 g/L of xylose, the sugar utilization rate was
93.17 % , and the ethanol concentration reached its peak value of 21.76 g/L, which corresponded to 82.34 % of the theoretical
value. After materials balance, it required 6. 8 t absolutely dry corn stover to produce one ton ethanol. The process of this study
provided the reference to realize the industrialization of hexose and pentose fermentation separately.
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50 g/L 24, IS4 30 94 R T B Sy T KRS AT 0K A o 43 Tl WAL DR R RN DB i, 45 T
1.2 EXRFEFHAEEE KR
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6. 0 JIid 5 & e 1 77 Ak (45 T7F & &) - — % Bk B B R W, (NH,),S0, 5 ¢, KH,PO, 3 g, MgSO, - 7H,0
0.5 g,EDTA 30 mg, ZnSO, - 7H,0 9 mg, MnCl, - 2H,0 2 mg, CoCl, - 6H,0 0.6 mg, CuSO, - 5H,0 0.6 mg,
Na,MoO, - H,0 0.8 mg, CaCl,-2H,0 9 mg,FeSO,-7H,0 6 mg,H,BO, 2 mg,KI 0.2 mg, A pH {H 5.4 #7
TR 2 i T )
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Table 1 The factors and levels of the orthogonal design

=2 IR/ C T PR 5 £ 43 50/ % B 6]/ h /%" 1% inhibitor/ %

No. temperature H,S0, mass fraction time total sugar H {2 formic acid Z TR acetic acid
1 90 2 8 30.3 0.17 5.18
2 90 3 10 39.0 0.35 5.68
3 90 4 12 43.0 0.41 5.96
4 100 2 10 41.1 0.31 5.83
5 100 3 12 44.3 0.36 6.04
6 100 4 8 43.5 0.42 5.72
7 110 2 12 43.6 0.51 6.74
8 110 3 8 43.6 0.52 6.63
9 110 4 10 44.8 0.63 6.95
ky 37.433 38.333 39.133
k, 42.967 42.303 41.633
ky 44.000 43.767 43.633
R 6.567 5.434 4.500

1) B TE 100 g T KA AT TRAL 21 /K A J5 0938 JORE 5 6 K RS AT T0UAL 315 7K VR 38 JRURE =2 R, 38 JURE 6 48 2 2 — Wk 4 4 8 RO
B[ 437 {1 B¥ Total sugars refers to the sum of reducing sugars from the enzymatic hydrolysis of the 100 g pretreated corn stover and reducing sug-

ars from the hydrolyzate after water-washing pretreated corn stover. Reducing sugar contains cellobiose, glucose, xylose and arabinose
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) Je T PRI T A R AT A T >4 R SO R B ARG (10 /L) B R 9 R S B8 5 8 o e R A LK
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Fig.1 The time course of ethanol fermenta-

tion of the enzymatic hydrolyzate

from moderate acid pretreated corn

stover by S. cerevisiae NL22
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Table 2 Component analyses of corn stover prehydrolyzate before and after detoxification

W B B IE / Ce L) Wt L P/ (g L)

component mass concentration before detoxification mass concentration after detoxification
24t — % cellobiose 3.62 3.78
% glucose 7.18 7.70
AW xylose 51.32 54.83
Fif 37 {f7 i arabinose 8.00 8.57
H R formic acid 0.31 0.12
TR acetic acid 3.74 1.02
Z BN R levulinic acid 0.41 0.23
5—#8 LB 5-hydroxymethylfurfural 0.14 0.08
BERE furfural 0.03 0
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Table 3 Ethanol fermentation of detoxificated prehydrolyzate of corn stover

M i) /h CEEFRIKRIE/ (g L7) BRI/ % L BEAG S %
time ethanol mass concentration sugar utilization ethanol yield
0 0 0 0
24 12.00 56.73 73.85
36 17.71 77.16 80. 66
48 21.76 93.17 82.34
60 22.00 98.93 78.47
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VR 28 3 = Ho Jik e A WU B S5, I 2 1 O TR B ) R MG 5, 3 A ) IO & e A R L B
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3.1 FORFEFF bR AL 3 e A A A i BE 100 °C L B RR T A 428 3 % L BFI] 12 b

3.2 FORFEAT AL P 280 WK A VR 4R TS MR £ IR BERE I AE 24 h Ik B R, ST RWRE OBE
FiI 20 2 B A5 R 43 W1 62.98 ¢/, 99.02 % F189.90 % .,

3.3 ROKRFEFF WK AR IR 2 = e SE R 0B R 46 5 19 IO 85 T B R AR D 7F 48 h ik B e i, SR U
B B R 2 B A5 53 R 21.76 ¢/L, 93.17 % F182.34 %
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