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Abstract Rice straw was treated by Homogenization in a constant suspended state with a
homogenizer, a process termed as ultra-high pressure explosion ( U HPE) . The stalk of rice straw
was grinded into powder, heated in Po NaO H solution, then 100M Pa U HP E+reated through a
homogenizer under a constant suspended state. The results verified that UHPE changed the
suspension of rice straw powder into a stick fluid. The granularity determination and scanning
electron microscope observation confirm that UHPE can decrease the granularity of rice straw
pow der significantly and disrupt the lignocellulosics microstructure of rice straw from a rigid and
highly ordered fibril to a distorted, poly—porous and“ center empty” structure U HPE also decreased
19. 7@  of the crystallinity index of cellulose and increased 163.4% of NaOH
comsuming. However, the effect of UHPE on the contents of reduced sugar, lignin and ash was
minor. After pretreatment, the enzymatic digestihility of rice straw reached to 100. 0% . a complete
hydrolysis within 72h by a low enzymes loading, 5. 8FPU of cellulase, 6. 61U of xylanase and
0. 5CBU of B—glucosidase per gram substrate, 44. 8% higher than that of NaOH treated control
sample The result that UHPE disrupted the microstructure of lignocellulosic biomass was not
observed in previousinvestigation
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Fig. 1 Effect of UHPE on the granularity distribution of
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Fg.2 Scanning electronic microscope pictures of UHPE-

treated rice straw
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Table 1 Effect of UHPE on the composition of rice straw ’ ( )
Klas on
Samples Reduced Ash Total ’
sugar(% ) Klas on— *ASL(% ) (% ) (%)
lignin(% ) s 5
[10,15,19]
SC 51.00t 0.2126. 10 0. 14 10.23= 0. 02 16.00E 0. 12 103. 33 o
TC 87 53F 206 4 97 0. 03 6. 32F 0. 03 4.84E 0. 07 103. 66
TS 91 165 0. 14 4. 69 0. 03 6 02£ 0. 03 4.79= 0. 07 106. 66 (27 29]
2.4 ’ C2
' (2,
2 , Po NaOH s
31. 43 /kg
82. 79g /k g, 163. 4. 3
2 NaOH |
Table 2 Effect of UHPE on the NaOH consuming of ’ ’
alkaline treatment ’ '
NaOH ’ ) ’ ’
Sample Rice straw  NaO H NaOH [NaOH/ ] )
(g) “NCTS *NCFS ‘NC[NaOH/
(%) (%) rice straw | o
(g ’kg)
TC 61. 05 0.98+ 0.003 0.78: 0.015 31.43E 1.170
TS 60. 09 0.96t 0.001 0.46= 0.001 82.79t 0.010
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