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Abstract 

In order to evaluate the oil content of coal seams in Zichang mining area, and analyze the 
distribution law and occurrence characteristics of oil-rich coal, a series of 3# coal and 5# 
coal coal samples in Zichang mining area were carried out by laboratory test. The index 
analysis, and using MAPGIS software mapping method to divide it into blocks, further 
study its distribution law and occurrence characteristics. The results show that most of 
the 3# coal and 5# coal in Zichang mining area are rich coal, and the tar yields are 9.63% 
and 11.16%, respectively, which have high industrial value. The discovery and 
utilization of oil-rich coal in Zichang mining area will alleviate the current situation of 
insufficient petroleum resources in China, and help to promote the adjustment and 
optimization of energy structure. 

Keywords 

Zichang mining area, Rich coal, Distribution law, Occurrence characteristics. 

1. INTRODUCTION 

The resource reserves of Shaanxi Province and even the China are generally “rich coal, lean 
oil, and less gas”. Although there are abundant coal resources, the lack of oil and gas resources 
has greatly hindered the development of China. Traditional oil and gas exploration methods 
have been unable to meet China's growing demand for oil and gas, and coal-to-liquid and coal-
to-gas have gradually become one of the important ways to meet oil and gas demand. 

The importance of energy for social development and progress is self-evident. The history of 
the industrial revolution is almost a history of the development of energy. In the first industrial 
revolution, the invention of the steam engine made an indelible contribution to the 
development of human civilization, and made coal the world's largest energy consumer; after 
the second industrial revolution, the advent of the internal combustion engine provided 
humans with more For efficient power, the consumption of petroleum as a main fuel has 
increased significantly. In the early 1960s, the output and consumption of oil (gas) exceeded 
that of coal, and the world's energy situation entered the "oil age." The consumption of one-time 
energy, oil has long ranked first. However, in the context of such huge oil consumption, the 
world's proven oil reserves are only 1434 × 108 tons, while the world's coal reserves are 9842 
× 108 tons, much higher than oil reserves. At present, China's oil dependence has exceeded 65%, 
and the necessity and urgency of coal-to-oil and coal-to-gas conversion can be imagined. 

In the low temperature dry distillation test of coal, the percentage of tar quality to coal sample 
quality is called tar yield. Coal with low temperature tar yield ≤7% is called oil-containing coal, 
coal with low temperature tar yield greater than 7% and less than or equal to 12% is called rich 
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coal, and coal with low temperature tar yield >12% is called high oil coal . Both coal and oil are 
hydrocarbons with similar chemical composition. Typical bituminous coal has a hydrogen to 
carbon ratio of about 0.8, while crude oil has a hydrogen to carbon ratio of about 1.76. Coal to 
oil (gas) refers to the cracking of oil-rich coal under high temperature and high pressure 
according to the theory of macromolecules, the hydrogen-to-carbon ratio of coal is increased by 
chemical reaction, the ratio of oxygen to carbon is reduced, and it is converted into liquid oil 
(alkane) and gaseous state. Hydrocarbon. This technology originated in Germany and 
developed in developed countries such as the United States and France. It was only developed 
in China in the 1990s. 

The Triassic Coalfield Zichang Mining Area in northern Shaanxi is located in the north-central 
part of Shaanxi Province. It has abundant coal resources and excellent coal quality. It is a good 
coking, power and chemical coal, and its mining technology is superior. The main coal seam in 
the area is 3# coal and 5# coal, the average tar yield of No. 3 coal seam is 9.63%, and the average 
yield of raw coal tar of No. 5 coal seam is 11.16%, all of which are rich in oil coal, especially 
suitable for coal to oil. The raw coal that is converted to coal, so it is of great significance to study 
the distribution and occurrence characteristics of rich coal in this area. 

2. MINING AREA OVERVIEW 

2.1. Physical Geography 

Zichang Mining Area is located in the northern part of Yan'an City, Shaanxi Province. The 
mining area spans Zichang County, Bao'an District of Yan'an City and Yanxian County. The 
mining area starts from the Yongping census area in the east and the Yangma River exploration 
area in the west. It is about 16.5km wide from east to west, 0.7m recoverable boundary from 
5# coal seam in the south, and north to the northern boundary of Zichang Anding census area. 
It is about 26.5km long from north to south. It is about 400km2. 

The study area is located in the hinterland of the Loess Plateau, and the terrain is generally 
inclined from the northwest to the southeast. The highest point in the district is Liushu Xiegou 
Village, with an altitude of 1486m. The lowest point is in the valley near Zichang County, with 
an altitude of 1030m. The general altitude is between 1110-1300m, and the relative height 
difference is 150-200m. The terrain of the study area is undulating and undulating, and it is a 
typical hilly and gully area of the Loess Plateau. 

The traffic in the study area is in good condition. The Shen (Wu) Yan (An) Railway, the Old 
210 National Road passes through the area, and there are usually rural roads between the 
villages and towns. In addition, the oil field has a large number of simple roads in the oil area, 
which is the development of the mining area. Provides transportation convenience. 

2.2. Geological Conditions 

The sub-long mining area is divided into the Dongsheng-Huanxian district of the Ordos 
subdistrict in the North China strata. The strata exposed by the surface and exposed by the 
borehole are Triassic, Jurassic, Neogene and Quaternary. The coal-bearing strata in the mining 
area is the Triassic Shangdian Wa Yaobao Formation (T3w). The regional tectonic position is 
located in the Yishan monoclinic zone of the northern tectonic unit of the Ordos fault block, and 
the Zichang mining area is located in the middle of the Yan'an monoclinic. The mining area is 
generally a monoclinic structure with a gentle inclination to the west, with a dip angle of 1-3°. 
There are undulating undulations along the strike and inclination, no large fault structure, 
localized normal faults with small faults, and no magmatic rocks. The structure is relatively 
simple. 
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2.3. Development and Utilization Status 

The Triassic Zichang mining area in northern Shaanxi is located in the northern part of 
Shaanxi Province. It is the best coal-rich area in the Triassic coal-forming conditions in Shaanxi 
Province. It has abundant coal resources, excellent coal quality, and superior mining technology 
and conditions. The geological reserves of coalfields in the mining area are 28.94 tons, and the 
proven reserves are 8.02 tons. The history of coal mining in the study area is very long. Large-
scale coal exploration areas in the region include Wangjiatun Exploration Area, Handan 
Exploration Area, Anding-Zhangjiaping Exploration Area, Zhongzhuang Mine Field, etc.; the 
larger coal mines have Guanjing, Hengfa, Nanjiazui, Yujiagou, etc. In addition, there are a large 
number of small coal mines in the vicinity of Xiuyan River, Nanchuan and its Zhigou near 
Zichang County, where there are better coal seams, and in Yushuyu Township, Gaojiaping 
Township and Brick Temple Township in the north. Waste coal kiln. The main coal seam in this 
area is 3# coal seam and 5# coal seam. 

3. THE CONTENT LEVEL AND DISTRIBUTION CHARACTERISTICS OF COAL 
COAL TAR IN CHINA 

China's energy resource endowment characteristics are "rich coal, less oil, and lean gas", 
which in turn determines that China's main energy consumption structure must be dominated 
by coal for a long time, and objectively it also creates a tight situation of crude oil and natural 
gas supply. The coal seams in the western part of China are shallowly buried, the geological 
structure and mining conditions and hydrogeological conditions are relatively simple, and the 
gas content is low, which has extremely high utilization value and application prospects. At the 
same time, the low-temperature tar yield of some coals in western China is relatively high, 
generally between 7 and 12%, which is a typical “rich coal”. At present, coal seams with high 
coal tar content have been found in Inner Mongolia, Yunnan, Heilongjiang, Shanxi, and Shaanxi. 
In the Zichang mining area and the Yushen mining area in Shaanxi, oil-rich coal seams with high 
coal tar content and industrial value were found. The tar yield of coal seams in these mining 
areas reached about 10%, which has high industrial utilization value. 

4. DISTRIBUTION RULE OF RICH COAL IN ZICHANG MINING AREA 

4.1. Low Temperature Dry Distillation 

Through low-temperature dry distillation of 3 coal and 5 coal, the total moisture, gas yield + 
loss, semi-coke yield and tar yield can be obtained. The details are shown in Table 1. 

 

Table 1. Comparison of low temperature dry distillation index values of Zichang 3# coal and 
5# coal 

Coal seam Total moisture Gas yield + loss Semi-coke yield tar Tar yield 

3# 5.7% 9.93% 74.09% 9.63% 

5# 5.33% 9.28% 73.02% 11.16% 

 

By analyzing the data of low-temperature dry distillation, it can be found that the 3 coal and 
5 coal in Zichang mining area belong to the same rich oil coal, and the values of total moisture, 
gas yield+loss, semi-coke yield and tar yield are very similar. 
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4.2. Zichang 3# Coal 

The 3# Coal seam is layered in the upper part of the upper part of the third section of the Wa 
Yaobao Formation, and the horizon is stable. The coal seam does not contain pinch, and the 
average coal thickness can be 1.11m. The roof of the coal seam is dominated by mudstone, silty 
mudstone and feldspar sandstone; the basement is dominated by mudstone and siltstone. The 
coal seam is stable in layer, simple in structure and small in thickness variation, and belongs to 
a stable thin coal seam which is basically recoverable in the whole region. 

Most of the 3# coal seams in Zichang Mining Area are oil-bearing coals distributed in the 
north-central part of the mining area and less distributed in the south. In areas where oil-
bearing coal is distributed, the Guanyu Minefield is the boundary, most of the north is high-oil 
coal, and the south is rich in oil. 

4.3. Zichang 5# Coal 

The 5# coal is layered and produced in the upper part of the upper part of the fourth section 
of the Wa Yaobao Group, and the horizon is stable. The coal seam contains 0 to 3 layers of 
mudstone, and the average thickness of coal can be 1.47m. The direct roof of the coal seam is 
dominated by mudstone, oil shale and siltstone; the bottom is dominated by mudstone and 
siltstone. The coal seam is stable in layer, simple in structure and obvious in thickness variation. 
It is a stable medium-thick coal seam which is basically recoverable in the whole region. 

Most of the 5# coal seam in Zichang Mining Area is oil-bearing coal, which is distributed 
throughout the region. In areas where oil-bearing coal is distributed, the Zhongzhuang 
exploration area is bounded, most of the west is high-oil coal, and the east is rich in oil. 

5. COMPARISON OF COAL QUALITY CHARACTERISTICS IN ZICHANG MINING 
AREA 

5.1. Physical Properties 

The physical properties of coal seams in this area vary little, all black, streak brownish black, 
asphalt or glass luster, staggered, stepped fracture, medium hardness, brittleness, internal and 
external fissures are not developed-more developed The crack is often filled with calcite and 
pyrite films. Strip structure, layered structure. 

5.2. Coal and Rock Characteristics 

The coal and rock components of each coal seam are mainly bright coal, followed by dark coal, 
and small amount of mirror coal and silk charcoal. The macro coal types of each coal seam are 
all semi-bright coals. The content of organic micro-components in each coal seam is higher, with 
an average value of more than 90%. The overall characteristics of the micro-components are 
higher in the vitrinite group, slightly lower in the inertinite group, and lowest in the chitin group. 
The inorganic components are mainly clays and sulfides, and the carbonates and oxides are less. 
The maximum reflectance (R°max %) of each coal seam coal is 0.54~0.89, which belongs to the 
low metamorphic stage gas coal, and its metamorphic stage can be classified as II. 

5.3. Chemical Properties 

5.3.1 Industrial analysis 

Industrial analysis of 3# coal and 5# coal respectively can obtain indicators such as moisture, 
ash, volatile matter and fixed carbon.The details are shown in Table 2. 
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Table 2. Comparison of analysis index values of Zichang 3# coal and 5# coal industry 

Coal seam Moisture Ash Volatile matter Fixed carbon 

3# 2.76% 15.54% 38.65% 52.33% 

5# 2.94% 18.08% 40.70% 49.70% 

 

According to the results of the research industrial analysis, the properties of 3# coal and 5# 
coal in Zichang mining area are very similar, and belong to low moisture, low ash, high volatile 
content and low fixed carbon coal. 

5.3.2 Harmful element 

(1) Total sulfur. The average value of total sulfur in the 3# coal seam is 0.97%, which belongs 
to low-sulfur coal; the average value of total sulfur in the 5# coal seam is 1.06%, which belongs 
to medium-sulfur coal. 

(2) Phosphorus. The average value of raw coal phosphorus in 3# coal seam is 0.012%, which 
belongs to low-phosphorus coal; the average value of phosphorus in raw coal of 5# coal seam 
is 0.024%, which belongs to low-phosphorus coal. 

5.4. Process Performance 

5.4.1 Bonding index 

The average coal-bonding index of 3# coal seam is 83, which is a strong cemented coal; the 
average coal-bonding index of 5# coal seam is 74.5, which is a strongly cemented coal. 

5.4.2 Calorific value of coal 

The high calorific value (Qgr.d) of the dry coal of the 3# coal seam is 28.52 MJ/kg, which is a 
high calorific value coal; the high calorific value (Qgr.d) of the dry coal of the 5# coal seam is 
23.91 MJ/kg, which is a medium heat Value coal. 

6. CONCLUSION 

(1)The oil content of each coal seam in Zichang mining area is considerable. Most of the 3# 
coal seam in Zichang Mining Area is oil-bearing coal. The average tar yield is 9.63%, which is 
distributed in the north-central part of the mining area and less distributed in the south. In 
areas where oil-bearing coal is distributed, the Guanyu Minefield is the boundary, most of the 
north is high-oil coal, and the south is rich in oil. Most of the 5# coal seam in Zichang Mining 
Area is oil-bearing coal, and the average tar yield is 11.16%, which is distributed throughout 
the region. In areas where oil-bearing coal is distributed, the Zhongzhuang exploration area is 
bounded, most of the west is high-oil coal, and the east is rich in oil. 

(2)The physical properties of coal-bearing coal in the mining area are similar to those of coal 
and rock, with little change; the chemical properties are characterized by low moisture, low ash, 
high volatility, low fixed carbon, low-medium sulfur, strong bonding and medium-high calorific 
value. 
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