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Abstract : Switchgrass was treated by using a homogenizer in a constant suspended state, a process

XEHS:.1005-9164(2009)03-0317-05

termed as ultra-high pressure explosion (UHPE). The stalk of switchgrass was grinded to powder,
heated in 0. 5% NaOH solution, and then 100MPa UHPE-treated through a homogenizer under a
suspended state. The results verified that UHPE changed the suspension solution of powder into a
stick fluid. The granularity analysis and scanning electron microscope (SEM) observation confirm
that UHPE can decrease the granularity significantly and disrupt the microstructure of
lignocellulosic from a rigid and highly ordered fibril to a distorted , poly-porous and “center empty”
structure. The contents of lignin and ash were decreased significantly. The NaOH consuming was
enhanced. However, the effect by UHPE on CrI was minor. After pretreatment,the switchgrass was
near completely hydrolyzed to digestibility of 97. 6% within 48 hours by a low enzymes loading,
4. 7FPU of cellulase, 5. 31U of xylanase and 0. 4CBU of B-glucosidase per gram substrate,21.1%
higher than that of NaOH treated control sample. The major mechanism for UHPE enhancing the
digestibility is by disrupting the microstructure of biomass,enlarging the accessible area for enzyme
attack , which was not observed in previous investigation. Therefore, UHPE is argued to be a
potential alternative technology for pretreatment of lignocellulosic biomass.
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Fig. 1 Effect of UHPE on the granularity distribution of

switchgrass powder
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D3: Diameter of particles distribution of 3% probability,
D10,D50,D90,D97 Diameter of particles of 10%.50%.90% .
999% respectively; Dav: average diameter.
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Fig. 2 SEM pictures of UHPE-treated switchgrass
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Fig. 3 XRD diagram of UHPE treated switchgrass
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Fig. 4 Effect of UHPE on the CrIs of switchgrass
cellulose
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Table 1 Effect of UHPE on the chemical contents of
switchgrass
& K5 iR Klason MEHEA S8t
Samples Ash Reduced AKFEE JRE Total
%) sugar (%) Klason Acid (%)
lignin soluble
(%) lignin( %)

SC 7.8540.02 59.0140.28 18.740.25 13.0340.28 98.59
TC 8.744+0.29 87.184+0.39 6.47+0.08 6.41x0.08 108.8
TS 4.2040.18 89.49+2.57 4.1540.04 5.9940.04 103. 83
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Table 2 Effect of UHPE on the NaOH consuming of

alkaline treatment

FE 5 ik AR i NaOH i

Samples  Switchgrass NaOH contentration( % ) NaOH
(g) i
piB: R I8 Consumed
Treating Filtration (g/kg)
solution solution
Te 31.014+0.01 0.50+0.002 0.37+0.01 4.1940.26
TS 31.010.01 0.51:0.004 0.3140.01 _6.4540. 20

* NaOH #E & = NaOH/# £ 8. NaOH consumed = NaOH (g)/
suitchgrass(kg).
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