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Effect of Different Ionic Liquid Pretreatment on the Enzymatic Hydrolysis of
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Abstract: Pretreatment of lignocelluloses by ionic liquid was paid more and more attention recently
due to its high efficiency and environment friendly features. In this study, the effect of four different
ionic liquids ([Emim]Ac, [Amim]Cl, [Bmim]HSO,, [Bmim|BF,) pretreament on the enzymatic
efficiency was investigated. Besides,the change of morphology,chemical composition and structure
of corn stalk was also investigated to explore the relative mechanism. The results indicated that the
connection bond between lignocellulose and hemicellulose was destoryed and enzymatic hydrolysis
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was raised after treated by ionic liquids of [Emim]Ac ,[Amim]Cl and[Bmim]BF, at 130 ‘C for 1.5 h.
The ionic liquid of [Emim]Ac showed an selective effect in removal of lignin, reaching to 54.47%.

Besides, the compact network structure of corn stalk was destroyed and a coarser surface was formed.

Meanwhile,the crystal structure of cellulose was transformed from I to II,and the enzymatic

hydrolysis was up to 91.20% , equaling to 4.77 times of untreated.

Keywords: ionic liquid, corn stalk ,biomass, bioenergy, pretreatment , enzymatic hydrolysis
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Fig. 1 SEM imagines of corn stalk before and after pretreatment by different ionic liquids(x1 200)

T 2 FR G 1 0RO B PR Ik A 3 R T AT 4
F YTl ROR B E A B Hod A T A 3 A
B [Emim]Ac 74k BS99 85 R 550 £ 1L
SR 2 R B 5 i YRS S IS A, TAL B S
VURL I Tl AR A LA 3 B TR A

2.3.2  X-ray #7441 HE 2 0T RUE Y AL BT
20=15.26° 22.54° 5 Jy £ 4 25 R 1 9 1Y 0037
[Emim]Ac AL 5 20=15.26°4b & T 2%, 7F 20=
22 1°4h A5 W | U A T A B S £F 2 R e AR T A L N
A5 EH A BT AR O T B I A Y R TR R o
[Emim]Ac #il &b 33 J5 (9 F5 FF B T 45 i RV 4 4k = %
75 kg ¥ S Wl Ak %) G R R AT Ak RO T G A S R 4R
& 91.20% ,SAMAYAMIP %5215 3 52 56t i ] 1
i 0 1 2 A8 A ) F A L AE 6 [Emim]Ac 11 754 B2
ROR, HAth 3 Fh g FWAKRTE 130 °C 1.5 h ZbH %A

I A AR LR AR R AR, H 20=22.54°40 (1 i
BER AR IBE  VF 20 58 35 16 R 0T 4T 2 3% T AL 2
AR R T RM IS X R TR R T
T4 Rk v TG s B 2 A 2R i SO AR G 45 RS R
233 #HESA AW DA L5 i IR E
ZEFARK, Horh | 5 4 R ORUR I 2 2 AR ) o A
Tt R T 1) B S ) AR A ] B 1 R A Ak B
FEFF I IAE e R 3 i, N 3 Rl LUE
Tt kb B SR AT A 32 2 AR IR R 200~400 °C, R
28 R B FEFEAE 348 CHY i H 43 LR = 50% , 11
[Emim]Ac . [Amim]Cl, [Bmim]HSO, i 4b B 1 & 4 7%
FF 43 51 7£ 270,329,330 CR# 2 91 4 i & 19 50% , iX
J2 R T 700 A 3 AR v MR RN B R S
R FF B b Z2FL , PRI T8 b 5 0 ek RS T
TR, Ho [Emim]Ac #4b 35 0 RS AT R E 1 i

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.38 No.4 2019



WA, F . BT IRARTAR I K AR AT B R R R 0 Yok

HRBX

# & T[Emim]Ac 74 Bl S #2 b 27 2 % il 45 5 41
Al 3 5 78 R G A8 PEET 4k 3 NN BORE i 5 B AR
fi#t . [Bmim|BF, &b 3 5 i FE T U AE 352 °CJT it H 43
LU B 2 50% , 55 9 4b BT REAH 2 02 BT [Bmim]
BF, XA 0T £F 4 35 45 A~ 453 B g iR 22 T B i
B B YR NTRIE BB AL 2 ALE5 R

— SRR

— [Emim]Ac
M — [Amim]CI

— [Bmim]HSO,
M — [Bmim]BF,

10 15 20 25 30 35 40
20/°

B2 BFREBALEERHTHN XRD EE
Fig. 2 XRD imagines of corn stalk before and after

pretreatment by ionic liquids

1.0 -
— JEUREL
08 L — [Emim]Ac
— [Amim]C1
8 — [Bmim]HSO,
S 06p — [Bmim]BF
Qq 4
flang
18 04|
=
0.2 |
0.0 1 1 1 1 I
0 100 200 300 400 500

i C

3 BTFRETAEIERARESTE
Fig. 3 Thermogravimetric analysis of corn stalk before

and after pretreatment by different ionic liquids
LN 500 C, AL BT S A RS AT
A DB A Ny BRI AR B B R,
BT LA S 4 7 3 1Ak B RS R O S A ) AT D
FERE, 2 i T T WA TIAL B2 BR TR A AR B R A
WGy, PR B AR ) B b
234 FT-IR o #7  fh B4R BERT S 9089 FT-IR

SE Wk

Kl 4 ] LU 1040 15 R 0T 25 05 P B 42 00 R AE IR
Weld 1512 em™ B S 98055 , 3k 3¢ WA T4k AT R vp
A5 2R Y B B8 8 2R [Amim]Cl . [Bmim|BF, 1
[Emim]Ac il 4b BE S 2 £F 4E 25 f (9 R 3% C=0 45 Ik
311732 em™ HEAIE R R TR AL 4R ZH C-
O 45 IREN1E S0 1 249 em™ 38 EIRTS, E0H Wikh
PRITHE T > 27 4k 22 RUK 0T 28 22 (0] A 3% 12 g g1 i
[Bmim[HSO, il &b ¥ J5 i R BT 4F 48 R AE 1 732 cm™
A A 5 0 FURAE I 55 A TH K, 168 [Bmim]
HSO, Tl &b B R > 2F 4 22 R K Jo 3R ik 2 1 B 1) i
F1 A 41 [Amim]Cl . [Bmim|BF, F[Emim]Ac, ifi i 38 2
L7 4 FOFUR T (MR8 1 5 AL B S ok i) A sk
HIEME, RS E 2 PEMACE -8, X5
DEMARTINT 25U fiff 53 41 it B 2, B 2% 1 5k A v 45
Mg i —a.

— JEbR

— [Emim]Ac

— [Bmim]HSO,
)

2500 2000 1500 1000 500
WeE/em!

B4 BFROFLEMNEHTH FI-IR EE
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pretreatment by different ionic liquids
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