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Abstract

Carbon dioxide is a major anthropogenic greenhouse gas that contributes to global
warming and has a huge impact on the global ecosystem. The combustion of fossil fuels
is the main anthropogenic source of its emissions. Biochar is a porous carbonaceous
material that is formed as a solid material during a thermochemical reaction and is a
cost-effective green adsorbent. It is often used in research applications such as soil
management, carbon capture, air pollution control, agricultural waste management,
water purification and energy generation related to environmental management. In
recent years, there has been growing interest in producing and using biochar.

In this research we have collected biochar related literature using the Web of
Science database. The 820 basic documents collected were used as a foundation for this
research, followed by bibliometric analysis and social network analysis.keyword
bibliometric atlas was established through VOSviewer, followed by UCINET to do a
central social network analysis of keywords, and network mapping was also drawn.

Identify, 1.The keywords for biochar research were identified and categorized into
important research issues; 2. The development trend of biochar was observed; 3. The
importance of biochar research between author co-citations and journal co-citations; 4.
The main axes of biochar research in each country.The analysis shows that there are
three categories of biochar research, which are characteristic, activity and substance.
and which indicate that the preparation of biochar is very diverse, from the collection
of the material source to the method of burning and finally to the benefits brought by
the production. Among the highly cited authors, Yong Sik Ok, Bin Gao, and Guangming
Zeng. The three authors are key figures in different research topics of biochar, and each
represents a unique perspective in the field of biochar. In terms of journals, Bioresource
Technology, Chemosphere, and Chemical Engineering Journal are the top three co-cited
scientific journals, which means that these three journals are closely related to many
literatures in this field and have a strong influence in the field of biochar. The analysis
of research topics in various countries shows similar results, but it can be seen that
China's research is the largest and the topic is the widest. The rest of the United States,
South Korea and Australia have their own different focus of attention, although our
country is small and there is no clear trend in the theme, but after a comprehensive
understanding, biochar has full potential for future research.

Keywords : Biochar, literature measurement analysis, social network analysis,

network mapping, VOSviewer, UCINET
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Bl 740* UCINET ¢ Excel i SlM 43 ® aW > A4rHeEF 2 MAY w i ¢
ol 32T e b K-Core #icid o 3 7] 3k 25 20 ZenBlded » B9
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NO. Keyword Degree Betweenness | Closeness K-Core
1 Biochar 269 8,625.034 4.011 5
2 | Adsorption 84 1,037.684 4.162 5
3 | Pyrolysis 49 355.774 4.210 5
4 | Phosphate 27 57.634 4.237 4
5 | Tetracycline 24 93.653 4.231 5
6 | Sorption 22 321.779 4.237 5
7 | Bioavailability 20 111.671 4.226 5
8 | Modification 20 33.252 4.226 5
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9 | Persulfate 20 26.277 4.228 4
10 | Soil 19 19.873 4.238 5
11 | Wastewater 19 60.042 4.233 4
12 | Charcoal 16 33.348 4.231 5
13 | Immobilization 16 16.667 4.247 4
14 | Cadmium 15 102.819 4.228 5
15 | Remediation 14 11.908 4.240 5
16 | Mechanism 13 14.480 4.240 4
17 | Microwave 13 122.249 4.246 4
18 | Nitrogen 13 10.283 4.249 4
19 | Chromium 12 27.255 4.226 5
20 | Degradation 11 133.354 4.237 4
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NO. Keyword Degree | Betweenness | Closeness K-Core
1 Biochar 141 7,225.224 4.853 5
2 | Adsorption 57 1,415.028 4.982 4
3 | Pyrolysis 25 552.118 5.013 4
4 | Sorption 21 326.951 5.041 4
5 | Cadmium 19 376.944 5.041 4
6 | Nanocomposite 19 199.802 5.039 4
7 | Nitrogen 18 448.627 5.057 4
8 | Charcoal 17 428.043 5.034 4
9 | Leaching 16 86.036 5.032 4
10 | Phosphate 14 332.03 5.168 4
11 | Phosphorus 14 357.237 5.055 4
12 | Adsorbent 13 327.509 5.029 4
13 | Soil 12 35.167 5.057 4
14 | Lead 11 51.286 5.055 4
15 | Removal 10 6 5.084 5
16 | Tetracycline 10 28.55 5.05 4
17 | Meta-analysis 8 3 5.084 3
18 | Nutrients 8 19.146 5.052 4
19 | Mitigation 7 660 5.077 5
20 | Toxicity 7 45.747 5.202 4
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NO. Keyword Degree | Betweenness | Closeness K-Core
1 | Biochar 70 5,075.919 5.901 4
2 | Adsorption 21 786.5 6.046 4
3 | Pyrolysis 21 914.717 6.046 4
4 | Charcoal 16 1,529.879 6.024 4
5 | Biorefinery 12 888.05 6.066 4
6 | Antibiotics 11 1,136.2 6.048 5
7 | Alginate 8 64.8 6.234 5
8 | Bio-oil 8 20.952 6.072 4
9 | Biosorption 8 370 6.19 4
10 | Catalyst 8 25919 6.068 4
11 | Ecotoxicity 8 435 6.083 4
12 | Bioavailability 7 437 6.212 2
13 | Biofuel 7 172.95 6.076 4
14 | Hg (II) 6 189.271 6.083 4
15 | Metal 6 55.85 6.094 4
16 | Soil 6 59.9 6.087 4
17 | Syngas 6 11.467 6.079 3
18 | Tetracycline 6 15.071 6.076 4
19 | Wastewater 6 102.49 6.359 4
20 | Dyes 5 63.6 6.431 5
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319 BT R L

NO. Keyword Degree Betweenness | Closeness K-Core
1 | Biochar 78 2,431.533 5.165 5
2 | Pyrolysis 23 279.133 5.26 5
3 | Adsorption 21 185.667 5.297 5
4 | Charcoal 10 630.5 5.278 3
5 | Soil 10 87.8 5.313 5
6 | Remediation 9 63.8 5.311 5
7 | Wastewater 8 78.567 5.306 5
8 | Biomass 7 10.5 5.299 5
9 | Water 7 4 5.318 5
10 | Biosorption 6 225 5.413 3
11 | Cadmium 6 12.167 5.589 3
12 | Carbocatalysis 6 0 5.339 3
13 | Nitrogen 6 11.333 5.311 3
14 | Nonradical 6 0 5.339 3
15 | Peroxydisulfate 6 0 5.339 3
16 | Adsorbent 5 182.833 5.432 3
17 | Agriculture 5 0 5.942 5
18 | Bioavailability 5 177.167 5.436 3
19 | Characteristics 5 0 5.323 5
20 | Climate 5 0 5.942 5
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() 4%
20020 AR REAFTE

NO. Keyword Degree | Betweenness | Closeness K-Core
1 | Biochar 33 375.333 3.127 5
2 | Adsorption 8 4 3.353 5
3 | Biofuel 8 4 3.353 5
4 | Bio-oil 6 2.667 3.363 3
5 | Catalyst 6 2 3.373 3
6 | Biorefinery 5 0 3.373 5
7 | Hybrid-conversion 5 0 3.373 5
8 | Lignin 5 0 3.373 5
9 | Mechanism 5 0 3.373 5
10 | Nanocomposite 5 0 3.373 5
11 | Pyrolysis 5 15.333 3.363 3
12 | SBC/CuO 5 0 3.373 5
13 | Sustainability 5 0 3.373 5
14 | Thermodynamics 5 0 3.373 5
15 | Torrefaction 5 14.667 3.363 3
16 | Bioenergy 3 0 3.382 3
17 | Chlorophyll 3 0 3.392 3
18 | Drought 3 0 3.392 3
19 | Lignocelluloses 3 0 3.382 3
20 | Modification 3 0 3.392 3
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