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China remains the largest producer and consumer of coal in

the world. The proportion of coal in the diversified Chinese

energy structure has been declining gradually year by year,

but the characteristics of China’s energy resources and

development status indicate that the dominant position of

coal in primary energy production and consumption would

not change for a long period time. Coal is still the main

energy source in China and will likely remain in the

foreseeable future. Coal, as the main energy source, has

promoted the development of the Chinese economy.

However, the extensive use of coal has also resulted in a

range of environmental issues. Coal production and con-

sumption in China are facing many problems of science

and engineering in coal geological exploration, coal min-

ing, coal processing, coal conversion, coal utilization, and

ecology in coal. This special issue brings together experts

on almost every aspect of coal petrology and chemistry,

organic geochemistry of coal, coal sedimentology, struc-

tural geology of coalfield, clean coal geology, coal remote

geology, and coal geological information technology. Dai

and Finkelman (2019) had organized scholars to publish

papers in a special issue of the International Geology

Review (2018, volume 60, issues (5–6)). It includes

reviews on coal products in China, the geologic settings of

Chinese coal deposits, the health impacts of coal use in

China, valuable elements in Chinese coal, related to the

emission of U, Hg, and other elements during coal com-

bustion, the application of coal combustion products, ash

and slag from coal gasification in China, stone coal in

China, CO2 storage in coal to enhance coalbed methane

(CBM) recovery, resource and geology of CBM in China.

And they published a book: Coal Geology of China.

In China, five nation-wide coal resource assessments

have been carried out since 1949. The first coal resource

assessment was carried out by the Ministry of Coal

Industry in 1958–1959. The second one was carried out in

1973–1980. The third one was carried out in 1992–1997.

Another coal resource assessment led by the Ministry of

Geology and Mineral Resources was carried out in

1983–1988. The latest coal resource assessment, which has

a formal name of ‘‘National Potential Assessment of Coal

Resources in China’’, was led by the Ministry of Land and

Resources and conducted by the China National Admin-

istration of Coal Geology in collaboration with China

University of Mining and Technology (Beijing) in

2007–2012. New data shows China is of the large coal

resource countries in the world, with a total of 5.9 trillion

tons of shallow coal resources of less than 2000 m in depth,

including 2.02 trillion tons of discovered resources (re-

serves) and 3.88 trillion predicted resources (Cheng et al.

2016). There are eight major coal-accumulating periods

during geological history in China, including the Early

Carboniferous, Late Carboniferous-Early Permian, Late

Permian, Late Triassic, Early-Middle Jurassic, Early Cre-

taceous, Paleogene, and Neogene. The Chinese continent

has experienced multi-stage tectonic movements since the

Late Paleozoic, which resulted in the spatial and temporal

heterogeneity of its continental tectonic evolution, and the

complexity of its basement properties.

This special issue publishes eight papers related to dif-

ferent issues in the field of coal geology in China. The first

to fourth papers are related to a part of the work of the

National Potential Evaluation of Coal Resources. The first
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paper introduced the concept of coal occurrence structural

units, the structural zoning of coal occurrence, five coal

occurrence structural areas, and the distribution of coal-

controlling structural styles (Cao 2018). Based on the

analysis of the relationship between the structural charac-

teristics and occurrence of coal in these coalfields, the coal-

controlling structures are divided into six groups of struc-

ture style. They are briefly summarized. A first-level belt

(the north–south trending Helan–Taihang–Ailao mountains

structural belt) and three second-level belts (the Altay–Yin

mountains structural belt, the Kunlun–Qinling–Dabie

mountains structural belt, and the Greater Khingan–Tai-

hang–Wuling mountains structural belt) control the distri-

bution of Chinese coal resources. Structure study of

coalfield is the basic work of coal resource evaluation,

exploration, and exploitation.

The second paper summarizes these research achieve-

ments on the sequence stratigraphy and coal accumulation

of the major coal-accumulation periods. The distribution

range of the coal-forming basins, sedimentary facies types,

and coal-accumulating models are identified. The sequence

stratigraphic frameworks of the major coal-accumulating

periods were established. The distribution of thick coals

and migration patterns of the coal-accumulating centers in

the sequence stratigraphic framework were analyzed. In the

third paper, the Early Cretaceous coal-bearing series in the

southeastern margin of Songliao Basin are subdivided into

five third-order sequences. The major coal seams were

developed in sequence II and III. The thick coal seam

formed during the relative balance between the increased

rate of the accommodation space and the rate of peat

accumulation for a longer period.

The fourth paper reviews coal petrology, coal quality,

coal metamorphism, and coal geochemistry (Dai et al.

2012, 2020a) in China. Recently some scholars researched

graphenic material prepared from anthracites (Huan et al.

2019). The fifth one presented some of the organic geo-

chemical characteristics and depositional environment of

bark coal, Chinese special coal type, which is rich in bar-

kinite that has not been recognized by the International

Committee for Coal and Organic Petrology (ICCP) (Hower

et al. 2007; Tang et al. 2011). In the sixth paper, a new

definition of Clean Coal Geology (CCG) is proposed. The

research content includes cleaning potential evalua-

tion (Tang et al. 2020), geological guarantee for coal

mining, ash yields and sulfur contents (Dai et al. 2020b),

trace elements (Ren et al. 1999; Finkelman et al. 2019),

pollution caused by coal, and mine reclamation. Although

clean coal technology had developed during the 1980–1990

in the USA, the progress of CCG in China was developed

briefly and divided and delineated into four stages, which

significantly contributed to the development of the Chinese

clean coal industry.

With the rapid development of coal geological explo-

ration in China, coal remote sensing technology has

evolved from a coal geology-based survey to a compre-

hensive survey that factors in resources, environment,

ecology, and so on. The seventh paper summarizes the

general situation, theories, development process, key

research, and future of remote sensing technology for coal

mining in China. The eighth paper sheds light on the

development of coalfield or mining geological and sur-

veying spatial management information systems, which

will provide the basic dynamic data guarantee for the

online decision-making of the intelligent mining of coal

mine (Mao et al. 2018).

Green coal exploration, intelligent mining, clean coal

technology, ecologic development is a priority in the China

coal industry. Coal geology could play an important role in

developing green mining and clean coal utilization. The

purpose of editing the special issue is for graduate students

and researchers of domestic and abroad coal industry and

ecology to make a better understanding of the related

development status and tendency as well as existing

problems and to facilitate developing advanced techniques

for Chinese coal geology in the future.
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