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Abstract: The hydrolysis of rice straw (RS) by Fe-resin in NaCl solution under hydrothermal condi-
tions was investigated. Taking the conversion of RS yield of total reducing sugar (TRS) and levu—
linic acid (LA) as the observation indexes reactors mesh of RS reaction temperature reaction
time solid-toiquid ratio solid-to-solid ratio concentration of FeCl, solution for the preparation of
Fe—<esin and mass of NaCl were studied. The optimum hydrolysis conditions of RS were hydrother—
mal reactor 0.2 g 40-60 mesh rice straw 0.15 g Fevesin prepared in 10% FeCl; solution reac—
tion temperature 200 °C  reaction time 5 h solid-todiquid ratio 1 : 150(g : mL) solid-to-solid ra—
tio 4 : 3(g : g) and 1 g NaCl. The conversion of RS was 87.5% and the yield of total reducing sug—
ar (TRS) and levulinic acid(LA) were 20.46% and 7.60% and the corresponding theoretical yield
were 28.74% and 10.67% respectively under those conditions.

Key words: hydrolysis of rice straw; hydrothermal reaction; Fe-resin; NaCl solution

Kk

(2015Y0080)

: 20164145



286 2018 6

s (TRS)
(LA)
LA
3
o Fewesin  NaCl
1
1.1
105 C
4 > 40
(0.375 mm) .40~60  (0.375~0.25 mm) .60 ~
80 (0.25~0.18 mm) <80 (0.18 mm)-.
1. 1

(RS).
1
Table 1. Elemental analysis and chemical composition

of raw rice stalk and rice leaf %
C 38. 840 37.24
H 5.758 5.585
! N 0. 065 0.728
( )
o" 55. 340 56. 450
H/C 1.78 1. 80
0/C 1.07 1.14
44.0 30. 4
27.2 33.7
( )
10. 4 12.5
10. 1 15.5
a ;b

1.2 Fe-resin
(Dowex
50 Na-resin) o
Na-resin 1:10
2 mol/L 40 C 5 h,
12 h 100 C 5h
H-resin. H-resin 1 :
20 (5% 10% 20%
30%) FeCl, H-resin

(5% Fe-resin 10% Fe-
30% Fe-resin)

resin 20% Fe-resin
4

o

1.3
. Sluiter
6
(Vario ELL [l Elementar
Germany) NN o
105 C
1150 C 99.99% o
1.4
/ NaCl
( ) .
o 0.45 pm
4 C
105 C o
LA
(FID) CDMA
(GC) o ov-17
(30 mx0. 25 mmx0. 25 pm) N
250 C. 170 C
230 C.
DNS T

(TRS)

CTRS(LA furfural) X V

Yirsca tuturay (%) = x100 (1)
My
Conversion( %) = (l_ﬁ) x100 )

Journal of Jilin Agricultural University 2018  June



Fewresin  NaCl 287

YTRS( LA furfural)

YT;RS(H forureD (%) ) chllulose hemicellulose <100
3)
D0 Crps Crura g 40~60 °
LA.TRS (mg/mL);V 3
(mL); Vi Yie Vi Table 3. Yield of products and conversion of RS with
LA-TRS (%)M M, different meshes %
(g);Con-
version Y TRS.LA >40 14. 06 2.46 60.2
; Wr~cllulnsc Wh(‘,mivcllulnsc 40~60 14.34 2.85 65.0
(%) - 60~80 14.93 2.31 65.6
2 <80 15. 61 2.05 64.6
2.1 2.3
2 40~60 200 °C 40~60 0.2 g 1: 150,
( 5h
) 5h . 160 C 180 °C 200 °C.220 C
o 4 180 C
o LA
. LA °.,
8 180 °C 200 °C
o 44. 0% 65.0% TRS
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Table 2. Yield of products and conversion of RS in dif- o
ferent reactors Y% no
200 C.
4 %
( ) 14.34 2.85 65.0 Table 4. Effect of reaction temperature on RS hydrolysis
( ) 14.25 2.97 64.4 /C TRS LA
2 2 160 3.51 1.61 — 35.6
40 . 180 6.72 3.83 — 44.0
40~60 .60~80 <80 200 14. 34 — 2.94 65.0
200 °C 5 h. 220 10.32 — 4.35 72.2
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40~60 2.4
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o 3456h o 5
60~ 80 40~60 3h 5h
o >80 56.4% 65.0% TRS LA
60~ 80 3.82% 1.92%. 6 h
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Table 5. Effect of reaction time on RS hydrolysis %

t/h
3 10. 52 0.98 56. 4
4 12. 34 1.53 61.2
5 14. 34 2.90 65.0
6 12.92 2.17 67.7
2.5
40~60 0.2 g 200 C.
5h
0 6 (
g:mlL) 1:150
13
1:150 65.0% TRS LA
14.34%  2.85%.
6 %

Table 6. Effect of solid-to-iquid ratio on RS hydrolysis

(g:ml)
1:50 4.58 0.56 48.8
1:100 10. 38 1. 65 57.3
1:150 14. 34 2.85 65.0
1:200 10. 26 2.36 70. 1
2.6
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200 C . 5h
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7o
4 :1 4:3
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Table 7. Effect of solidto-solid ratio on RS hydrolysis

(s:9)
4:1 12.27 2.45 68.5
4:2 14. 41 3.81 70.5
4:3 17.31 4.89 73.5
4:4 14.74 3.48 71.5
2.7 FeCl, Fe-resin
FeCl, Fe-resin
200 °C 5 h, 8
H-resin TRS LA
Fe—resin o
FeCl, 5% 10% TRS LA
o FeCl,
30%
o Fetesin  FeCl, 10%
TRS LA o
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Table 8. Effect of FeCl, solution concentration for the
preparation of Fe-resin and mass of NaCl on

RS hydrolysis %o
TRS LA

1 14. 34 2.85 65.0
2 H-resin 15. 60 3.62 69.2
3 5% Fe-esin 15. 88 3.42 68. 4
4 10% Fe-resin 17.27 4.92 73.5
5 20% Fe-resin 13.57 5.78 79.6
6 30% Fe-resin 12.51 5.23 77.

6
7 10%Fe-resin/0. 5 g NaCl 18.52 5.28 82.4

8 10%Fe—esin/1 g NaCl 20.46  7.60 87.5
9 10%Fe-resin/2 g NaCl 18.53 6.23 85.4
2.8 NaCl
8 NaCl .
TRS LA o NaCl
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