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Abstract As a kind of renewable biomass energy cellulose materials are important to solve the problem of world’s energy
scarcity and therefore the degradation of them has attracted more attentions. Bibliometric analysis was used in the study for
quantitative evaluation of current research trend on cellulose materials degradation. The research articles indexed from the
Science Citation Index —Expended in Web of Science database published from 1992 to 2009 were investigated. Results
indicated that the scientific papers published on cellulose materials degradation had a significant increase over the years and
America dominated the research outputs. However among all these institutes the University of Tokyo from Japan has the
largest production. In the field of environmental engineering the journal Bioresource Technology has published the most
articles in this area. The mainstream of cellulose materials degradation research is in the fields of environment biotechnology
and related energy material and medical science. The most popular journals in this area are Biotechnology & Applied
Microbiology  Polymer Science  Biochemistry & Molecular Biology. Key word analysis revealed that biomass
biodegradation pyrolysis fermentation and enzymolysis have become the research hotspots during the latest 18 years.
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1 1992-2009

Table 1 Basic characteristics by year of publication outputs from

1992 to 2009

TP AU/TP NR/TP PG/TP NC/TP  NI/NP
1992 311 3.8 28 8.1 1.1 15
1993 308 4.1 29 7.9 1.1 1.5
1994 281 4.1 30 7.7 1.1 1.6
1995 323 4.3 28 8.1 1.2 1.5
1996 331 4.2 30 8.0 12 1.6
1997 327 4.0 30 78 12 1.6
1998 334 4.2 31 8.5 1.3 1.8
1999 332 4.2 30 8.4 12 1.7
2000 383 4.2 31 8.4 1.2 1.8
2001 353 4.3 30 8.0 1.2 1.8
2002 344 4.4 30 8.4 12 1.9
2003 382 4.5 31 8.5 1.3 1.8
2004 398 4.4 32 8.6 13 1.8
2005 411 4.4 32 8.7 1.2 1.8
2006 266 4.3 35 8.8 1.2 1.9
2007 369 4.8 32 8.4 1.3 2.0
2008 765 45 33 8.5 1.2 1.9
2009 603 4.7 34 8.4 1.2 1.9
6 821
4.3 31 8.3 1.2 1.8
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Table 2 Top 10 countries/territories of articles during 1992 to 2009
TP TPR/%  SPR/%  FPR/%  RPR/% CR/%
1476 1(22) 1(19) 1(18) 1(17) 29
3801 2(12) 2(12) 2(11) 2(11) 16
510 3(7.5) 3(5.9) 3(6) 3(6) 35
453 4(6.7) 5(4.6) 4(5.1) 5(4.9) 43
431 5(6.3) 6(4.5) 6(4.9) 6(4.7) 42
396 6(5.8) 4(5.2) 5(5) 4(5.4) 26
317 7(4.7) 8(3.4) 7(3.8) 8(3.6) 40
280 38(4.1) 9(3.2) 9(3.3) 9(3.2) 36
267 9(3.9) 7(4.1) 8(3.7) 7(3.7) 14
258 10(3.8)  10(3.2) 10(3.2) 10(3.1) 31
TP TPR SPR
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3 1992-2009 15
Table 3 Top 15 most productive institutes of articles during 1992 to 2009
TP TPR/% SPR/% CPR/% FPR/% RPR/% CR/%
81 1(1.2) 5(0.7) 1(1.7) 4(0.66) 4(0.67) 70
79 2(1.2) 1(0.85) 2(1.5) 2(0.72) 3(0.69) 63
72 3(1.1) 2(0.82) 4(1.3) 1(0.79) 1(0.82) 61
64 4(0.94) 7(0.67) 5(1.2) 5(0.62) 2(0.76) 64
59 5(0.87) 2(0.82) 13(0.91) 3(0.7) 7(0.54) 53
55 6(0.81) 5(0.7) 13(0.91) 7(0.54) 5(0.61) 56
54 7(0.79) 24(0.38) 5(1.2) 11(0.47) 27(0.3) 76
53 8(0.78) 245(0.088) 2(1.5) 16(0.41) 23(0.34) 94
53 8(0.78) 4(0.76) 22(0.8) 6(0.57) 6(0.59) 51
48 10(0.7) 16(0.47) 10(0.94) 8(0.5) 7(0.54) 67
46 11(0.68) 20(0.44) 13(0.91) 19(0.37) 11(0.47) 67
46 11(0.68) 20(0.44) 13(0.91) 8(0.5) 11(0.47) 67
46 11(0.68) 10(0.56) 22(0.8) 12(0.46) 13(0.42) 59
44 14(0.65) 14(0.5) 22(0.8) 8(0.5) 9(0.52) 61
42 15(0.62) 174(0.12) 7(1.1) 40(0.26) 39(0.27) 90
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Table 5 Top 10 journals publishing articles of anaerobic digestion for methane during 1992 to 2009
TP IF
1 Thrombosis and Haemostasis 154 4.451 Hematology Peripheral Vascular Disease
2 Journal of Applied Polymer Science 137 2.094 Polymer Science
3 Applied and Environmental Microbiology 127  1.349 Biotechnology & Applied Microbiology Microbiology
4 Bioresource Technology 127 4.253 Agricultural Engineering Biotechnology & Applied Microbiology Energy & Fuels
5  Thrombosis Research 109 2406 Hematology Peripheral Vascular Disease
6 Polymer Degradation and Stability 96  2.154 Polymer Science
7  Carbohydrate Polymers 93  0.189 Chemistry, Applied Chemistry, Organic Polymer Science
8  Cellulose 87  2.107 Materials Science, Paper & Wood Materials Science, Textiles Polymer Science
9  Journal of Biological Chemistry 84 2.094 Biochemistry & Molecular Biology
10 Applied Microbiology and Biotechnology 76  1.349 Biotechnology & Applied Microbiology
TP IF °
6 1992-2009 10
Table 6 Top 10 journals publishing China’s articles of anaerobic digestion for methane during 1992 to 2009
TP IF
1 Journal of Applied Polymer Science 26 1.240
2 Carbohydrate Polymers 16 3.463
3 Polymer Degradation and Stability 12 2.594
3 Bioresource Technology 12 4.365
5 Journal of Agricultural and Food Chemistry 8 2.816
5 Energy & Fuels 8 2.444
7 Journal of Environmental Sciences—China 7 1.513
8 Spectroscopy and Spectral Analysis 5 0.843
8 Journal of Chemical Technology and Biotechnology 5 1.818
8 Chemical Journal of Chinese Universities—Chinese 5 0.656
TP IF °
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7 1992-2009 25
Table 7 Top 30 author key words in the ranking of frequency during 1992 to 2009
TP R7%

1992-2009 1992-1997 1998-2003 2004-2009
cellulose 540 1(11) 1(8.5) 1(12) 1(12)
fibrinolysis 235 2(5) 2(7.7) 2(7.1) 6(2.3)
cellulase 204 3(4) 6(3.7) 3(4.6) 2(4.4)
lignin 173 4(4) 5(4.1) 4(3.3) 4(3.7)
degradation 142 5(3) 11(1.8) 9(2.3) 3(4)
cellulose degradation 122 6(3) 7(3) 6(2.8) 7(2.3)
D—dimer 117 7(2) 3(4.9) 8(2.4) 15(1.5)
fibrinogen 102 8(2) 4(4.3) 7(2.6) 41(0.86)
biodegradation 101 9(2) 28(1.1) 11(2.1) 5(2.7)
coagulation 97 10(2) 11(1.8) 5(2.9) 14(1.6)
fibrin 34 11(2) 8(2.7) 9(2.3) 31(1)
kinetics 78 12(2) 19(1.3) 15(1.5) 12(1.9)
endoglucanase 77 13(2) 23(1.2) 13(1.7) 13(1.8)
pyrolysis 75 14(2) 28(1.1) 18(1.3) 11(2)
thermal degradation 74 15(2) 270(0.2) 12(1.8) 10(2)
hemicellulose 67 16(1) 18(1.4) 18(1.3) 16(1.5)
mechanical properties 59 17(1) 167(0.3) 57(0.66) 9(2.1)
biomass 58 18(1) 122(0.4) 125(0.4) 3(2.2)
cell wall 57 19(1) 14(1.7) 24(1.1) 28(1)
disseminated intravascular coagulation 56 20(1) 10(2.1) 18(1.3) 58(0.68)
xylanase 56 20(1) 59(0.71) 14(1.6) 26(1.1)
wheat straw 54 22(1) 28(1.1) 37(0.86) 20(1.4)
wood 53 23(1) 47(0.81) 41(0.79) 16(1.5)
rumen 51 24(1) 19(1.3) 24(1.1) 34(0.95)
lignocellulose 50 25(1) 34(1) 96(0.46) 16(1.5)
thrombosis 50 25(1) 11(1.8) 24(1.1) 58(0.68)
purification 49 27(1) 23(1.2) 48(0.73) 24(1.2)
fermentation 49 27(1) 72(0.61) 15(1.5) 39(0.9)
beta—glucosidase 47 29(1) 47(0.81) 33(0.93) 26(1.1)
xylan 46 30(1) 72(0.61) 22(1.2) 31(1)

TP R 5
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