SRR

#rxgaiam COAL SCIENCE AND TECHNOLOGY

SR FF A IR HEBOS BR AR FR LS 5 M
EE IWE LR AEFE AT I

SIAA:
EE, EIHE, 5K, & BRIFRABAROR BB RR EEA S B R BFEHOR, 2025, 53(6): 505-521.
WANG Ying, WANG Liya, MA Fei. Construction and application of knowledge mapping of carbon emission governance technologies

for coal mining and utilization[J]. Coal Science and Technology, 2025, 53(6): 505-521.

TELR R View online: https:/doi.org/10.12438/cst.2025-0199

AT ARG HAh SCEE

Articles you may be interested in

TRESBE D T A Z R HE AL S S el 120 W
Carbon emission accounting and carbon reduction analysis for deep coal underground gasification to hydrogen

PERPIFFE AR, 2023, 51(1): 531-541  hitps://doi.org/10.13199/j.cnki.cst.2022-1638

%?Clte%pacemkﬁ SRR R E RS

Knowledge map analysis of coal and gas co-mining based on Citespace

HERFLERIAR. 2023, 51(S1): 86-95  https://doi.org/10.13199/j.cnki.cst.2022-0971
HET X g IR Al 2 B

Construction and application of green and low—carbon evaluation indicators for coal mining areas

PR BLERIAR . 2024, 52(4): 131-142  https://doi.org/10.12438/cst.2023-1806

XU M R R A AR 1) 8
Thoughts on the development path of coal and gas co—mining technology in dual carbon strategy

BEBFRIEFAR. 2024, 52(1): 138-153  https:/doi.ore/10.12438/c5t.2023-1689

B ORI S5 ST LIRS IR RN B JRAL T A R
Resource development and utilization of positive environmental impacts of abandoned mines under carbon neutrality

JERBI2ERIAR. 2022, 50(6): 321-328  http://www.mtkxjs.com.cn/article/id/8c8fbh7d-4899-45fd—a0ed—92d75004f 14

TRETT R R HACHEG AR R 5520

Construction and implementation of emission reduction and treatment technology system in deep mining of high salt mine water

PR PIEFAR . 2023, 51(12): 208-219  hitps://doi.org/10.12438/cst.2023-0876

KHEMIFE AT, RAFHHEZTHRER


http://www.mtkxjs.com.cn/
https://doi.org/10.12438/cst.2025-0199
https://doi.org/10.13199/j.cnki.cst.2022-1638
https://doi.org/10.13199/j.cnki.cst.2022-1638
https://doi.org/10.13199/j.cnki.cst.2022-0971
https://doi.org/10.13199/j.cnki.cst.2022-0971
https://doi.org/10.12438/cst.2023-1806
https://doi.org/10.12438/cst.2023-1806
https://doi.org/10.12438/cst.2023-1689
https://doi.org/10.12438/cst.2023-1689
http://www.mtkxjs.com.cn/article/id/8c8fbb7d-4899-45fd-a0ed-92d75004f1e4
http://www.mtkxjs.com.cn/article/id/8c8fbb7d-4899-45fd-a0ed-92d75004f1e4
https://doi.org/10.12438/cst.2023-0876
https://doi.org/10.12438/cst.2023-0876

£ 53E5%F 6 M CA =3 N Vol. 53 No. 6

20254F 6 H Coal Science and Technology Jun. 2025

B Gt 5 298

EA, EWHE, B K, S B IT SR A HIRRHE O B AR R R AL 5 0 0], R AR EOR, 2025,
53(6): 505-521.
WANG Ying, WANG Liya, MA Fei, et al. Construction and application of knowledge mapping of carbon emission

governance technologies for coal mining and utilization[J]. Coal Science and Technology, 2025, 53(6): 505—521.

BrR FERF| R HEBUG R R AR FIR EERES N A

i o2 EmE, T WLE o' AT
(1. P ET RS dEm) SR, Jbat 100083; 2. FUETEILAERIL TAEFARA ], N5H FRZH 017200)

OB MAARBRETERGEIAE, RAFAARAIERP AR ELEHEERLEN
60% ~70%, & 4% B 7% ARAKBHAE S0 XBEPTAE . BER T RAR BB S B AR S id B M IS 5 A
REBER I RA AR EEER, RARE B EEF R IR, A EHEmitBiE, 12
BERRRARAGNEF R, AL, FHRBRABIIIZ, AR KBRS R
AT L S iR R A X 3, EAREAT LG ERE T GHEHA . — R K E R R AR X F
B REFE BRBRARLHRSE . PRSI LRARE EAFENEE, LA KRS ERA
T 6 T 849 A A R A R T SRR A B HE S B RS A e it R A ;. =233 A BIO ARiE R %,
St i BERT+CRF(Bidirectional Encoder Representations from Transformers & Conditional Random Fields)
B, RAZAREAR; SR AEFEARRA AR L, B A BILSTM-Attention B2 A 3 — 4 35 3 524Kk 18] &
F, FIXFAHI; v R SRS e 38 R R AT R iR mk S, HRBIE T T EL TRAE
8 AT Neodj BHEE G EARE XA, AT EREMLG T E A, G T RERETR
AR B S EHARA IR R B AE, METBEHAFE, TR AR F X F BB R
w9 K k09 M R TR A B HEACS B R USSR AR, R W R Reir A m S A 2 AT R,
30 /Mmk, BRT 2EGBAEY>EKREZ, TXT 10 £4 L ERA LR, ATR B LPEEN
HMA T RSO FAEA, BHBE 12631 AF AL 32209 MERAREI £ A, BF T AR KL B
B, FFRF R ARG XZ A 69 B4 RT5, FFARYE A a9 Bk = T KA A 8% HE 308 B R AR A J
REE, LHFF A LERAE RGBSR RBEZ, MERRT LIRS LR TR, HIEHR
BRABANLH A RBER G R, KRR ESBESBIERSN AL, RACEEGHET %,
R Bgey BN, RSRABRIEFGIEL,

KRR MR TR B AR RS B K 9 % F AR A ; BERT+CRF; 524k % & 4B ; BILSTM-At-

tention
B 43S TD82; TP391.1 MEIPRERRD: A XEHS:0253-2336(2025)06—-0505-17

Construction and application of knowledge mapping of carbon emission governance

technologies for coal mining and utilization

WANG Ying', WANG Liya', MA Fei®, YANG Yang', ZU Zishuai'
(1.School of Management, China University of Mining and Technology-Beijing, Beijing 100083, China; 2. China Coal Northwest Energy and Chemical
Group Co. Ltd., Ordos 017200, China)

Abstract: Coal is the main force of carbon reduction in energy consumption, and the carbon emissions generated in the process of coal ex-
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ploitation and utilization account for about 60%—70% of the total national carbon emissions, which is the key to accomplishing the carbon
reduction task in China. The construction and application of knowledge mapping of coal mining and utilization carbon emission manage-
ment technology focuses on coal mining and utilization carbon emission management technology, systematically sorts out the knowledge
of related management technology, and constructs knowledge mapping on the basis of which, to excavate the intrinsic connection, applic-
able conditions, implementation effect and emission reduction path of different technologies, to provide support for the relevant personnel
to obtain the cutting-edge knowledge in the field of carbon emission management technology, and to push forward the transition of coal in-
dustry to the green and low-carbon direction. Transformation in the direction of green and low-carbon. First, we extensively collect profes-
sional books, terminology dictionaries, authoritative research reports, core journals on China Knowledge Network, and various standards
and norms related to coal emission reduction technologies, and construct a conceptual knowledge model of coal mining and utilization of
carbon emission management technologies by adopting a hybrid construction method of bottom-up and top-down; second, we use the BIO
annotation strategy and apply the BERT+CRF (Bidirectional Encoder Representations from Transformer Representations) method to con-
struct a conceptual knowledge model of coal mining and utilization of carbon emission management technologies. Encoder Representa-
tions from Transformers & Conditional Random Fields) model to recognize the entities in this domain; third, on the basis of entity recogni-
tion, the BILSTM—Attention model is applied to further mine the relationships between entities and realize relationship extraction; fourth,
entity The fourth is to use entity disambiguation and co-reference disambiguation techniques for knowledge fusion, eliminating contradic-
tions and redundant information in the data; the fifth is to store the entities and relationships through the Neo4j graph database, based on
the above structured methods and models, thus completing the construction of the knowledge map of the field of coal mining and utiliza-
tion of carbon emission management technology. A conceptual model of knowledge in the field of coal mining and utilization carbon emis-
sion management technology covering 4 major categories of emission characteristics, mining methods, utilization methods and carbon re-
duction technologies is constructed, and the knowledge concepts of these 4 major categories are subdivided into 12 subclasses and 30 sub-
classes, forming a complete conceptual classification system. Ten types of named entities and six kinds of relationships are defined, and
based on the proposed knowledge graph construction combination method and innovation model, 12 631 nodes and 32 209 inter-entity re-
lationships are extracted, which reveals the complex association between carbon emission technologies and emission characteristics, min-
ing methods, utilization methods, and based on the constructed knowledge graph in the field of coal mining and utilization of carbon emis-
sion governance technology, it can support the mining enterprises to select the appropriate carbon reduction technology path. The know-
ledge graph in the field of carbon emission management technology has been constructed to support mining enterprises in selecting appro-
priate carbon reduction technology paths. With the expansion of low-carbon development scenarios in the coal industry, the accumulation
of data, and the development of artificial intelligence and big models, this study will optimize the construction method of the atlas on the
basis of multimodal data fusion, expand the application scope of the atlas, and improve the accuracy of the recommendation of technology
paths.

Key words: coal mining and utilization; carbon emission management technology; named entity recognition; BERT+CRF; entity rela-
tionship extraction; BiLSTM-Attention
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Table 3 Named entity categories and examples
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Fig.3 BiLSTM-Attention model architecture
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Fig4 Knowledge mapping of coal mining and utilization carbon emission management technology areas (Partial)
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Fig.5 Recommended flow of gas extraction technology program
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