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Table 1 Effect of different pretreatment methods on chemical compositions and crystallinity index of samples

4k $E )5 35 M/ % KRB/ % AR/ 2B/ %
RM 46.8140. 83 18.92+0. 64 26.4040. 20 40. 23
RMA 50.2341. 27 11. 06 £0. 26 33.0440. 38 47. 25
RMAS 57.7340.09 8.8040. 21 28.2940. 64 50. 32
RMAAS 67.4840. 22 5.23%£0.07 26.3440. 14 58. 98

Note: RM: Raw material; RMA: Raw material+ Acetic acid; RMAS: Raw material + Acetic acid+ Sodium sulfite; RMAAS: Raw material +

Acetic acid+ Alkaline Sodium sulfite
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Fig. 1 The X-ray diffraction spectrogram of Paulownia

samples before and after pretreatment
1. RM; 2. RMA; 3. RMAS; 4. RMAAS
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Fig. 3 The X-ray photoelectron spectroscopy of Paulownia samples before and after pretreatment
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AL B 7 3 o/C Cl/% C2/% C3/%
RM 0. 450 48.091 37.875 14. 034
RMA 0. 387 56. 000 34. 500 9.500
RMAS 0. 390 55. 400 36. 300 8. 300
RMAAS 0. 460 46. 700 44. 800 8. 500
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Structural Properties and Composition of Paulownia. Effect of Acetic
Acid and Sodium Sulfite Combined Pretreatment
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Abstract Pretreatment is one of the key steps in the efficient conversion of lignocellulose into fuel ethanol. During the pretreat-
ment process, a large amount of barrier components such as lignin and hemicellulose can be removed, which can effectively in-
crease the productive adsorption of the cellulase to cellulose, thereby effectively improving the subsequent enzymatic hydrolysis
yield. Paulownia has a large annual output, short growth cycle and high processing waste. It is a potential material for the prep-
aration of bio-energy and other chemicals. In order to achieve high-efficiency conversion of paulownia woody biomass material to
bioethanol, and promote efficient enzymatic hydrolysis of paulownia material, the raw material was pretreated to break its origi-
nal biological resistance, degrade and remove enzymatic hydrolysis barrier components, expose and retain more cellulose compo-
nents. In this work, Paulownia was used as the experimental material, and the raw material was chemically pretreated with ace-
tic acid and sodium sulfite, analyzing the effect of different treatment methods on the chemical compositions and structural char-
acteristics of samples. The composition analysis showed that the relative content of glucan in the samples increased to different
degrees after pretreatment, and the alkaline sodium sulfite synergistic treatment of paulownia increased most obviously. The da-
ta showed that the alkaline sodium sulfite synergistic treatment had a good delignification effect and could degrade some xylan
component, so the relative content of glucan was significantly increased to 67. 48% (the relative content of glucan in the raw ma-
terial was 46.81%). In addition, the physicochemical structures of all paulownia samples were analyzed by FTIR, XRD and
XPS to explore the effects of different pretreatments on the structure of samples. FTIR analysis showed that the characteristic
absorption of lignin was significantly weakened by the alkaline sodium sulfite synergistic treatment, and the characteristic ab-
sorption of cellulose was enhanced, indicating that the lignin had a certain removal, and the relative content of cellulose had in-
creased; XRD analysis showed that the fiber surface of pretreated Paulownia was destroyed, the amorphous substances such as
lignin and hemicellulose were partially removed, and the crystallinity of cellulose increased to varying degrees. Among them, af-
ter alkaline sodium sulfite synergistic treatment, the cellulose crystallinity increased significantly to 58. 98% (the cellulose crys-
tallinity of the raw material was about 40. 23%) , the peak position of 002 shifted to the right, the diffraction intensity of diffrac-
tion peak increased obviously, the peak shape became higher and the sharpness increased; XPS analysis showed that the surface

carbohydrate content increased and the surface lignin content decreased after the alkaline sodium sulfite synergistic treatment. All
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the structural characterization analysis showed that the alkaline sodium sulfite synergistic treatment had the greatest destructive
effect on the structure of Paulownia, the most lignin degradation and the best cellulose retention, which could increase the ac-
cessibility of cellulase to cellulose and effectively improve the subsequent cellulase hydrolysis efficiency, and thereby promote the
efficient conversion of paulownia raw material to fuel ethanol. The results of structural characterization analysis were consistent

with the chemical composition rules.

Keywords Fast-growing Paulownia; Alkaline sodium sulfite synergistic treatment; Component analysis; XPS analysis; Crys-

tallinity; Fourier transform infrared spectroscopy analysis
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