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1
1.1
[AMIMICI  [BMIMICI
0.11~0.18 mm ,
105 C 0 (95%)
S- N Sigma
1.2
4¢ 80 ¢ [AMIMICI  [BMIMICI
500 mL , 110 C
140 C (
DF-101S) I h,
300 r/min, 200 mL 90 °C
1 000 mL ,
500 mL 75 C ,
( ) . 110
140°C  [AMIM|CI
A-110 A-140, 110 °C 140 C [BMIM]CI
B-110 B-140, 4¢
500 mL 75 C
1.3
(the National Renewable
Energy Laboratory, NREL) el
03¢ 50 mL , 3 mL
72% ,
30 C 1 h; 84 mL
4% 121°C
1 h; pH
5~6; o
4%
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(high performance liquid
chromatography , HPLC , Waters 2695 ) o
Aminex HPX-87P (300 mmx7.8 mm,
Bio—Rad, USA), ,

80 °C, 0.4 mL/min,
) 50 °C,
C,H N
Elementar (Vario EL
Cube) , 105 C
12 h, PerkinElmer
(ICP-0ES,
OPTIMA 8000DV)
K,Na Ca,Mg s 03¢g
170 C ,
3 mL 1 mL ,
10 mL , o
1.4
S—4800 (SEM) °
SI-MP-10
, 105°C,
15 h,
XRD
X"Pert PRO X
, 40 kV
40 mA, Cu Ka ,Ni ,
A=0.154 nm, 5~40 °, 0.02°,
UOJ:
Cel (%)= Lol 1009 (1)
Lo
Lon 22.5° ,
. 18°
TA TAGQS50
6~8 mg ) :
50°C, 20 °C/min 105 °C
10 min, 20 °C/min 105 °C
750 C 40 min, 20 mL/min
1.5

CDS CDS5200



o

m

w,= ——x100% (2)
(7890A) (5975C) m
. , 1 pg (XP6152, n="1x100% (3)
METTLER TOLEDO, Germany ) 200~400 pg o0, K % :m,
) . . S5- »g3m
500 C,20s 10 C/min, 257
, 20 mL/min, %37,
300 C, HP-INNO wax ( % 5,
19091N-133,30 mx0.25 mmx0.25 pm), .m0 599,
50:1, GC 50 C, P
2 min 10 °C/min 90 °C, 4 °C/min 21
129 °C, 8 C/min 230 °C, .
29 min, , 1 mL/min, 1.
150 °C,EI 70eV, 40%, 17.5%,
(m/z)  12~500 amu, NIST
° o C,H,N
1
Table 1 Components and elements analysis of sugarcane bagasse before and after pretreatment
A-140 B-140 A-110 B-110
1% 40.0 42.1 429 429 41.8 425
17.5 19.7 19.1 19.7 18.6 19.6
C 47.1 46.8 46.3 46.3 46.4 46.3
1% , H 6.3 6.3 6.4 6.4 6.4 6.4
N 0.2 0.2 0.3 0.3 0.3 0.3
K 2 086.4 74.3 31.1 33.3 49.2 349
Na 437 409 40.6 402 41.8 422
AAEM/ppm Ca 582.7 535.1 259.3 264.3 259.6 286.3
Mg 265.3 177.4 40.9 43.9 333 46.7
Total AAEM 2978.1 829.7 371.9 381.7 383.9 410.1
, ,K ;
(alkali and alkaline earth 1l
metals, AAEM) o (A-140)
72.1% ,110°C 140 C 96.4% 98.5% K, K,Na Ca
Mg , o
AAEM, 110°C 140 °C [AMIM]CI (A-140) 7.1% Na,
,AAEM 55.5% Ca 84.6% Mg,
87.1% 87.5%, 110°C 140 °C [BMIM]CI
,AAEM , ,
86.2% 87.1%.,AAEM =

’ ’

K*>Na*>Ca>>Mg> "l Fuentes

o

2.2
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’ ’ e} o

[AMIM]Cl  [BMIM]CL : .

(b)

(d)A-140 (e)B-110 (f)B-140

1 SEM ( :x1000; :x5000)
Fig.1 SEM images of sugarcane bagasse before and after pretreatment ( top : x1 000 ;bottom : x5 000)
, 2
Table 2 Characteristic parameters of sugarcane bagasse before
2 , 15° 20.6°
and after pretreatment
s ’ /m?eg ! 1%
. 2.0 50.7
2.5 52.1
A-140 4.0 36.5
A-140 B-140 3.7 37.2
Mw»wwwﬂ*wwwmxw*m*ﬂw“MMJka“ A-110 34 386
*NwwwwwmwwM\““wwm«mmw*mm B-110 3.7 39.1

A-110
N
2.0 m¥g 4.0 m¥g, ,

A-110,B-110  B-140

5 10 15 20 25 30 35 40

20/(°) )
2 XRD
Fig.2 XRD analysis of sugarcane bagasse before and after °

pretreatment 2.3

2 , (TG)

507% 52.1%,  [AMIM|CI 140 C (DTG) 3. DTG
, 36.5%. )

[AMIM]CI Cl- s ,
[AMIM]CI1 (4 s 3
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3 TG DTG
Fig.3 TG and DTG profiles of sugarcane bagasse before and after pretreatment
o 343.2 C,
, 220~315 C , )
315~400 C ,
, 160~900 °C , 3 ,
1 AAEM
3 s T, T 2251°C
3324°C, T T 2443 °C o , ,
3
Table 3 Thermal parameter of sugarcane bagasse before and ° ’
after pretreatment R
T/°C T,./°C DTG, /% min™ 2.4
225.1 3324 1.0
2443 3432 11 ’
( 4.
A-140 230.4 339.5 1.0
B-140 227.4 3423 1.0 4 ’
A-110 2258 339.8 1.0 10.5%
B-110 227.8 342.6 1.0 ,
T 3% Lo 23.3% ,[AMIM]CI1
DTG o
4
Table 4 Compounds yields of sugarcane bagasse fast pyrolysis
1%
1%
5_ *
5.7 0.7 0.2 42 10.5 17.8
4.7 0.7 0.3 9.8 23.3 39.5
A-140 2.5 0.6 0.3 16.3 38.0 64.4
B-140 2.6 0.7 0.3 15.8 36.8 62.4
A-110 2.5 0.7 0.3 15.9 37.8 59.1
B-110 2.5 0.7 0.3 15.6 36.7 62.2
LK
38.0% . AAEM ,

121.9% ., AAEM
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, C-C C-0
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[17).018]
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261.9%
\5_ ’
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56.1%, ;
3
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140 °C [AMIM]CI s
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The influence of ionic liquids pretreatment on production by
fast pyrolysis from sugarcane bagasse

Wu Nannan'?, Jiang Liqun', Zheng Anging', Liu Anqi', Zhao Zengli', He Fang', Li Haibin'
(1. Key Laboratory of Renewable Energy, Chinese Academy of Sciences, Guangdong Key Laboratory of New and
Renewable Energy Research and Development, Guangzhou Institute of Energy Conversion, Chinese Academy of

Sciences, Guangzhou 510640, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Sugarcane bagasse was pretreated by ionic liquids (ILs) 1-allyl-3—methylimidazolium
chloride (JAMIM]CI) and 1 —butyl =3 —methylimidazolium chloride (|[BMIM]CI). Water washed
sugarcane bagasse was used as a control. The samples were characterized by SEM, BET, XRD and
TG -DTG, and then subjected to fast pyrolysis by using pyrolysis —gas chromatography/mass
spectrometry  (Py —GC/MS). The effects of ILs pretreatment on product distribution, especially
levoglucosan, furans and acetic acid, by fast pyrolysis from sugarcane bagasse were studied. After
pretreated by [AMIM]CI at 140 °C, the crystallinity of sugarcane bagasse was decreased from 50.7% to
36.5%, the surface area was increased from 2.0 m*/g to 4.0 m”g, and thermal stability was enhanced.
Meanwhile, most of alkali and alkaline earth metals (87.5% ) were removed from sugarcane bagass
after 1L pretreatment. The demineralization by ILs pretreatment effectively improved the yield of
levoglucosan. Levoglucosan yield from IL pretreated sugarcane bagasse achieved 38.0% as compared
with 10.5% for raw material after fast pyrolysis. The yield of acetic acid was decreased from 5.7% to
2.5% , while the yield of furfural changed slightly.

Key words: sugarcane bagasse; ionic liquids; pretreatment; fast pyrolysis

- 501 -



