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China Investment Association
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ABSTRACT

The project “An Investigation on the Industrialization Development of Biomass Solid
Densified Fuel in China” has been carried out and accomplished by China Investment
Association, and financially supported by the Energy Foundation of US. The
implementation period of the project is from July 2011 to June 2012.

The purposes of the project are well to know current situation including existing
problems in development of the biomass solid densified fuel (BSDF) industry of
China, policy circumstances and development trend of the industry, to provide reliable
information for the industry circle and related decision-making authorities, to give
helpful suggestions about rout-map and policy in order to realize the development
targets of the industry during the 12th Five-Year Plan and up to 2020.

The project team has visited and investigated about 30 typical enterprises of the
industry and other several governmental and R&D organizations, which are located in
18 cities and 5 rural counties throughout 11 provinces and municipalities directly
under the Central Government, basically being aware of the development history,
current situation, whole layout and abilities of key links of the industry. China’s
BSDF industry goes on the way of primary period of industrialization development,
although basis is relatively weak, the industry has necessary conditions for rapid
development.

BSDF is one of the renewable green energies, not only utilizes solid agricultural and
forest residues, but also can substitute coal, fuel oil and natural gas, resulting
improvement of energy structure, emission reduction of SO,, NOx and suspension
dust, especially CO, as well. Development of BSDF industry kills several birds with
one stone and benefits the nation and the people.
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In 2015 and 2020, the planned utilization amounts of BSDF in China would be 10 -
12 million tons and 50 million tons respectively. It means that during the three years
from 2013 to 2015, average annual increase in production and expenditure of BSDF
would be 2.5 — 3 million tons, then it would be about 8 million tons during the period
of 2016 — 2020. It is estimated on the basis of the price in 2011 that in order to realize
the growths above, average annual investment would be approximate 7 billion RMB
Yuan for the whole industry during 2013 — 2015, where 4.8 billion for production of
BSDF and 2.2 billion for end use of BSDF; and about 16 billion RMB Yuan, where
11.4 billion for production and 4.6 billion for end use of BSDF respectively during
2016 - 2020.

Although the resource of agricultural and forest residues can fully meet the demand
for raw materials to produce BSDF in 2015 and 2020, collection, transportation and
storage of the raw materials is a difficult problem in the aspects of technology and
economy.

At present in the chain of BSDF industry, most enterprises are small. Even though
there are few of enterprises have become ones in relative strengths of technology,
capital and management, their number is too little. Shanghai Shende Machinery Co.,
Ltd, Muyang Biomass EngineeringCo in Jiangsu Province, Beijing Aoke Ruifeng
Mechanical and Electrical Technology Co., Ltd, and other two groups of small
manufactures in Liyang of Jiangsu Province and Shijiazhuang of Hebei Province are
the main manufactures of production equipments of BSDF. Bigger plants to produce
annually 30 — 50 thousand tons of BSDF are numbered. The expenditure market of
BSDF is quite small and unbalanced geographically; it very limits rapid development
of BSDF industry.

The industry chain of BSDF is quite long, and a big and complicated systematic
engineering. Development emphases of the industry in the future are fast to enlarge
end-use market of BSDF; to construct production plants with capacities of 30
thousand and more tons of biomass lumps and of 50 thousand and more tons of
biomass pellets; manufacture BSDF-fueled industrial boilers with capacities in the
range of 1 t/h (700 kW) to 20 t/h (14 MW) and small appliances for rural households;
and BSDF-fueled industrial boiler houses.

The central and some local governments have made and firmly implemented a series
of incentive policy to help and encourage development of BSDF industry, such as
financial subsidy to energy utilization of straws, preferential income tax and remission
of VAT for the products of resource comprehensive utilization, construction of green
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energy demonstration counties, scientific and technical support with projects,
restriction of burning coals in unbans, etc. These policies play a decisive role to
promote production and utilization of BSDF. Implementation and supervision of the
positive policies must be strengthened, but weakened in future.

This report suggests that the central and local governments should further improve the
existing policies and supplement other necessary policies to support scale-up
development of BSDF industry as soon as possible, enhance supervision and
management for realizing the development targets of BSDF in the 12" Five-Year Plan
and in the year of 2020. For example, The National Development & Reform
commission, the National Energy Administration, the Ministry of Finance together
with the Ministry of Environmental Protection should issue a document applicable in
the whole country to positively evaluate BSDF’s role in air quality improvement, to
create a good policy environment for rapid enlargement of the end-use market of
BSDF, bringing development of the whole industry; all the incentive policies related
to financial subsidies and taxes for BSDF produced from agricultural solid residues
would be applicable to BSDF from forest solid residues; to set-up a system to ensure
enough capital in investment for BSDF industry; to promote a domestic CO, emission
right trade mechanism; and so on.
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Development Situation of the Industry of Densified Biomass Solid Fuel in China

Leping Chen
China Low-Carbon Economy Promotion Association
No.21 Bei Er Tiao, Xi Si, Xichen District,
Beijing, 100034, China
E-mail: leping chen@163.com

Abstract - For the purpose of realizing the development target
of densified biomass solid fuel (DBSF) stated in the “Medium
and Long-Term D Il Plan for Energy in
China” and the reduction target of CO, emission in 2020, this
paper summarily and full-view likely deseribes the
development situation of DBSF industry in China based on
intensive investigations. Resource of DBSF, R&D and
manufacture of extrusion equipment, performances of the
equipment, collection and transportation of raw biomass
materials, production and end-use of DBSF, encourage and
incentive policies for DBSF  devel are pr d
respectively. Finally, several important problems to influence
further development of China’s DBSF industry are discussed.
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1. INTRODUCTION

DBSF refers to the solid fuels with shapes of pellet, lump
and cudgel which are produced by extrusion of agricultural
and forest solid residues (AFSR). In 2010, the amount of
produced and consumed DBSF in China was only
approximate 2.5 million tons; the amount of DBSF would
reach 10 million tons in 2015; and then would rapidly
increase up to 50 million tons in 2020 [1]. These targets not
only provide an unprecedented opportunity but also raise a
severe challenge to the industrialization development of
DBSF. Meanwhile, China will reduce CO, emission intensity
per unit GDP by 40-45% till 2020 compared with 2005. As
estimated, in order to realize the target in 2020, total amount
of CO, emission reduction in China would be around 1.73-
2.5 billion tons in the year [2]. Utilization of 50 million tons
of DBSF will contribute the rate of 4-3% to the CO,
emission reduction mentioned above, Therefore, DBSF is a
significant way for CO, emission reduction. Based on
intensive investigations, this paper provides some useful
information to the industrialization development of DBSF in
China.

Industrial chain of DBSF is quite long, including
collection, transportation and storage of AFSR, design and
manufacture of the equipments to produce and utilize DBSF,
production and distribution of DBSF, and utilization of
DBSF by end-users. Every link of the chain has own
distinguishing feature, but all the links are interdependent
and mutually condition.

II.  RESOURCES

China is a country relatively rich in AFSR, among
which corn stalk, bean straws, cotton stalk, rape straw,
corncob, peanut shell, rice husk and wooden residues are
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suitable for production of DBSF. One research shows that
about 360 million tons of corn stalk, rape straw, cotlon stalk,
bean straws, rice husk, corncob and 300 million tons of
wood wastes could be used as energy resource in 2004 [3].
The area of China’s arable land is relatively stable,
sustainability of forestry is of assurance. It can be believed
that there is enough biomass resource to meet the demand
for raw materials of DBSF production in 2020,

Although china has enough biomass energy resources,
the resources are scattered throughout the country.
Furthermore, the differences of geographical and climatic
conditions cause great variety of biomass species in
different regions. This leads to very big difference in
processes and conditions of collecting raw materials and
producing DBSF. Therefore, development of China’s DBSF
industry must go on in the light of local conditions.

II.  EQUIPMENT AND SYSTEM
TO PRODUCE DBSF

In China, the main existing extruders of DBSF are
pelletizers and cubers with annular dies. The auxiliary
equipments which are combined with the extruders to
compose a complete production system of DBSF are various
conveyers, kneading and cutting machines of straws,
choppers of woods, crackers, hot gas furnace, dryers,
moisture adjuster of feedstock, cooler of DBSF, packager
and so on. Production plants of DBSF are also equipped
with some movable machines such as graspers, shovel
loaders, forklifts and light trucks.

The feedstock for pelletizers are mainly wooden
materials; for cubers — herbaceous. The production lines with
pelletizers are well designed, relatively integrated and highly
mechanized. However, the best production systems with
cubers are only at the levels of semi-mechanization.

There are several types of pelletizer with annular die. The
production capacities of small ones are less than 1Uh, the
capacities of big ones are 2-3t/h, Production capacity of
pelletizer also strongly depends upon properties of feedstock.
The diameters of holes of dies are 6mm, 8mm, 10mm and
12mm respectively, which consumers can choose according
to their need.

There are also several types of cubers with annular die,
Mode hole number of the dies mainly is 36, 45 and 60; cross
section size of the die holes usually is 3Zmm X 32Zmm.
Annular dies are allocated vertically or horizontally.



The domestic representative manufactures of equipments
to produce DBSF are mainly located in Jiangsu Province,
Shanghai, Beijing and Hebei Province, such as Muyang
Biomass Engineering Co., Shanghai Shende Machinery Co.,
Lid.,, Liyang Rongda Feed Equipment Co., Ltd., Beijing
Aoke Ruifeng Mechanical and Electrical Technology Co.,
Lid., Hebei Tiantai Bio-energy Development Co.. Lid., eic,
Among the manufactures, some only make pelletizers and
their auxiliary equipments, some only make cubers and their
auxiliary equipments, some make both. Most of them have
experiences in manufacturing extruders plus auxiliary
equipment of fodders before manufacturing those of DBSF.
Al factured equip to produce
DBSF are a!rendy exported 0 some Middle European
countries, Russia, US, Canada, some South-East Asian
countries, South Korea etc. besides to meet domestic market.

Due to the raw materials of DBSF much different from
that of fodders, i.e. the formers contain much more lignin
and cellulose, and fine dust and sand as well, and density of
DBSF being bigger than that of fodder, very high pressure is
needed for densifying raw material of DBSF in the mode
holes. These factors result in not only quicker wastage of
mode hole by erosion, but also damage of bearings and the
parts of transmission gears of extruders. The damageable
parts of extruders mainly are the press rollers and the die of
pellrtizer or the mode blocks of cuber.

IV. EQUIPMENT AND SYSTEM
TO UTILIZE DBSF

The utilization ways of DBSF are similar to those of coal,

s0 the equipments and systems for utilization of the two
kinds of fuels are similar to each other. However, in
comparison with coal, DBSF contains much higher volatile,
lower fixed carbon, moisture and sulfur. In addition, the
elements of potassium, sodium and chlorine in DBSF are
relative high, These properties determine some special
requirements of the cquipments and systems related 1o DBSF
utilization.

There are main three kinds of equipment to use DBSF,
they are various small and middle industrial boilers,
appliances of space heating and cooking stoves for
households, gasifiers and pyrolyzers with special uses.

Volatile content of DBSF is as high as 65-75%, moisture
content usually is less than 12-15%. While DBSF is fed into
combustion furnace, temperature of the fuel rapidly goes up
and plenty of volatile is released. In order o burn out the
volatile within a limited space and time in the furnace, and
to reduce unfavorable influence of ash slagging to
combustion of DBSF, it is necessary to distribute primary
and secondary airs perfectly in two aspects of design and
operation, and control temperature in the cinder layer, With
respect to industrial boilers of DBSF, particular attention
should be paid to the designs of feeding system and heat
transfer surfaces. Thermal efficiency of the DBSF- fueled
boilers of 0.7-14MW can easily be over 80%, even reach
90%, obvious superior to those kinds of coal-fired boilers,
almost competitive with the gas or oil-fired ones. The
DBSF-fired boilers with capacity of equal to or less than
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0.7MW usually use fixed plate; the boilers larger than
0.7MW adopt traveling chain or reciprocating grate. In the
case of larger capacity (e.g. 28MW) and burning pellets,
CFB combustion could be better for avoidance of slagging
in the furnace. Practice shows that during the operation of
industrial DBSF-fired boilers, corrosion of heat transfer
surfaces caused by the comprehensive reactions of iron,
potassium, sodium and chlorine is not notable, so
operational safety and economic service life of the boilers
are ensured.

Because the SO, emission concentration of DBSF-fired
boiler is low, in general, there is no need for desulfurization
facility in the boiler house. Due to low temperature
combustion, NOx emission concentration usually does not
exceed the related standard value. In a DBSF-fired boiler
house, disposed cinder is small and bag-house filter can
control fine PM emission, Therefore, the boiler house is
quite compact and tidy. Figure | is a schematic layout of
pellet-fired boiler house.

Figure 1. Schematic layout of pellet-fired boiler house
1. Elevator; 2. Pellet bin, 3. Serew feeder, 4. Elevator; 5. Governing

feeder; 6. Boiler; 7. Forced draft fan; 8. Bag house filter; 9. Induced
draft fan; 10, Chimney

One boiler house is equipped with one 0.7TMW wood
pellet-fired boiler with reciprocating grate, and a bag house
filter. Measured performances of the boiler were as follows:
thermal efficiency of direct heat balance was 80.3%;
converted emission concentrations of TSP, SO, and NOx
were 8mg/m’, 2mg/m’ and 117mg/m’ respectively;
Lingeman Blackness was less than one. The results
demonstrate that DBSF-fired boiler and corresponding
boiler house is efficient and clean equipment and system.

In order to dlsscmlnalc DBSF in rural area, many
companies have d 1 and manufactured different types
of small appliances and stoves to meet the demand for space
heating in winter, daily cooking and bath of farmers’
households. .

V. PRODUCTION AND END USERS OF DBSF

A. Production of DBSF

At present, from Heilongjiang Province in the Northeast
to Yunnan Province in the Southwest, from Inner-Mongolia
in the North to Guangdong Province in the South, from
Shandong Province in the East to Sichuan Province in the
West, there are a number of enterprises, that are distributed



throughout at least nineteen provinces, aulonomous regions
and municipalities directly under the Central Government
(MDUCG), to produce DBSF. Among the enterprises, there
are more than fifiy ones that have annual production and
sale scale of over ten thousand tons of DBSF.

Guangzhou Devotion Thermal Technology Co., Lid. and
Beijing Aoke Ruifeng Mechanical and Electrical
Technology Co., Ltd. are the two largest producers of DBSF
in China. Business of the former is mainly in Guangdong
Province and Yangtze Delta region, the latter’s business is
scattered in the provinces of Jilin, Liaoning, Hebei, Henan,
Hubei, Anhui, Shandong, Jiangsu, etc.. Both companies had
produced over 100,000 tons of DBSF in 2011,

In the agriculture regions, biomass lumps are the main
product of DBSF with agricultural residues being used as
raw materials of cubers. In the forest regions or the areas
where timber processing industry is developed, pellets are
the main product with sawdust and waste woods as main
raw material of pelltizers.

Collection and transportation distance of raw materials
is a restriction on DBSF production. Production sites of
biomass lumps are relatively scattered, depending on the
conditions of raw material supply, transportation road, site
area and power supply, etc. Production workshop and
product warchouse are simple, one or a few cubers and pre-
processing machines of raw materials are installed at a site.
Such one site can produce approximate 3,000-10,000 tons of
lumps annually. A few lump production plants have been
built up quite regularly due to close to big gathering and
distributing centers of raw materials (e.g. peanut shell, rice
husk and bark), and/or there being existing big idle plant
buildings to be rented as well, Production processes in such
plant are little better than semi-mechanization, the largest
production capacity of the plants can reach 40,000-50,000
tons of lumps annually.

Figure 2. Production flow chart of pelletizing plant
1. Storage and pre-processing arca of raw materials; 2. Feeding
device; 3. Rolling sieve, 4. Dust cyclone; 5. Cracker, 6. Hot gas
fumace; 7. Dryer; 8. Induced draft fm; 9. Screw conveyer, 10
Qualified feedstock; 11 Hopper, 12 Iron remover, 13, Pelletizer;
14. Cooling fan; 15. Pellet cooler; 16, Product hopper; 17
Packager. 18. Loading and transporting bulk pellets

Most of the scaled up pellet fuel plants were designed
and constructed in accordance with the requirements of
industrial production. The production processes in a plant
are divided into several sectors and each sector has a
separated space, with the sectors being jointed by conveyers
and pipes so that to form a complete production line.
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Division of the sectors usually is arranged as follows: |.
upper sector is the space for storage and pre-processing of
raw materials; 2. followed by drying sector of feedstock; 3.
then to the sector including processes of adjusting moisture
content of feedstock, pelletizing, cooling and packaging
pellets: 4. storage of DBSF products. Within each sector, the
equipments with same function (e.g. crackers, dryers and
pelletizers) are installed in parallel. Such design is favorable
for efficient and clean production. At present, the largest
single pelletizing plant produces 50,000-60,000 tons of
pellets per year. Figure 2 and Figure 3 are flow chart of
pelletizing plant and the pelletizing workshop of a pellet
fuel production plant respectively.

Figure 3. The pelletizing workshop of a DBSF plant

B. End Users of DBSF

In China, the consumption of DBSF depends on
competition between the prices of DBSF and fossil fuels,
and guidance of governmental policies. It is well known that
production cost of DBSF is relatively high and most coal
mines are located in the North, Northeast and Northwest of
China. Therefore, in those regions DBSF has no competitive
ability with coal from the point of view of the price per unit
colorific value of fuels. By contrast, the South of China is
short of coal resources, over there DBSF can compete with
coal on balance in price. If compared with natural gas (NG)
and oil fuel, the price of DBSF has obvious superiority. On
the other hand, improvement of air quality is an urgent
problem in the agendas of many Chinese cities, some of the
municipal governments strictly limit use of coal. This
situation forces the consumers used to depend on coal to
find other replaceable fuel, thus the market of DBSF is
being expanded day by day.

The above factors make DBSF have two larger markets
in China. One is in the cities in the north part of China
which strictly limit use of coal to meet the demand for space
heating during winter and daily heat supply in hospitals,
hotels, public baths, etc. Another market is in the south of
China, where some enterprises, such as food factories,
pharmaceutical factories, chemical factories to produce
goods of daily use, textile mills, paper mills and so on,
substitute fossil fuels, particularly NG and fuel oil, with
DBSF to reduce production cost and meet requirement of
environmental protection.

In recent years, a new trend has being emerging in the
aspect of DBSF utilization. That is producers of DBSF



directly supply heat to the heat consumers in the way of
contract management of energy. Guangzhou Devotion
Thermal Technology Co., Lid. has done this best. The
company has invested and built up one gasification plant for
a steel hot-working plant located in Shenzhen and one steam
generation plant for a paper mill located in Zhuhai,
Guangdong Province. The company operates the two plants,
and use wood pellets, a part of which is produced by the
company itself, another part is purchased by the company
from other pellet producers, as gasification feedstock and
boiler fuel. The gasification plant is equipped with two CFB
air-blown gasifiers and consumes about 50,000 tons of
pellets annually, sells hot gas to the steel plant for its
heating furnaces, which used to burn heavy oil. The steam
generation plant is equipped with two 28MW CFB boilers
and consumes about 60,000 tons of pellets annually, sells
steam to the paper mill for processing use, which also used
to burn heavy oil. The effects of energy conservation and
CO, emission reduction of the two plants are very
significant. Another example is Great Resources (Huinan )
Co., Ltd. located in Changchun City, Jilin Province. The
company is one of the biggest DBSF producers and
suppliers in the northeast of China. It has signed a contract
of space heating of 4 million square meters buildings in
winter with Changchun authority through contract
management of energy. This business mode of DBSF
combines production, sale and consumption of DBSF
together, enhancing planning of DBSF production and sale,
avoiding market uncertainty and risk, and reducing the costs
occurring in the middle links. The people in the DBSF
industry are realizing the advantages of this business mode,
and start to adopt the mode more and more.

V1. THEINCENTIVE POLICIES TO STIMULATE

DEVELOPMENT OF DBSF INDUSTRY

In order to promote comprehensive resource utilization
and development of renewable energy, the central and local
governments of China have made a series of concrete
incentive policies based on The Renewable Energy Law of
the People’s Republic of China, Development Program of
Renewable Energy in Medium and Long Terms and other
regulations. Five important policies play a key role in
promoting development of DBSF industry, they are: 1. the
financial subsidy to the projects of energy utilization of
straws; 2. the preferential taxation given to the heat and fuel
products which are produced with agricultural and forest
solid residues; 3. to encourage utilization of DBSF and limit
use of coal; 4. construction of green energy demonstration
counties (GEDC); 5. the financial subsidy given to
agricultural machines purchased by farmers.

A. The Subsidiary Fund for Energy Utilization of Straws

In 2008, the Ministry of Finance made the policy “The
Provisional Procedures for Management of the Subsidi
Fund for Energy Utilization of Straws™. It is stipulated in
the policy that the conditions for an enterprise that produces
DBSF to apply for the central financial subsidiary fund for
energy utilization of straws are: 1. registered capital of the
enterprise must be over 10 million RMB Yuan; 2. for the
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enterprise, its fotal consumed straws and other residues
raised from primary processing of agricultural products in
one year must be equal to or over 10,000 tons. Since 2009
this policy has been carried out successively for three year,
resulting very positive impacts on bring the enterprises’
initiative into producing DBSF, and mitigating high cost
pressure on the enterprises.

In 2011, 50 enterprises in 15 provinces, autonomous
regions and MDUCGs obtained different subsidies from the
fund, This policy will be continuously implemented in the
future.

B. The Policy on Value Added Tax (VAT) of Resource
Comprehensive Utilization Products

To develop recycle economy and speed up construction
of resource-conservative and environment-friendly society,
the Ministry of Finance and the State Administration of
Taxation adjusted and improved the policy on VAT of
AFSR comprehensive utilization products in 2011, issued
“A Notice on Adjustment and Improvement of the Policy
Related to Resource Comprehensive Utilization Products
and Their Services and VAT, with the policy including
immediately to return VAT of DBSF one hundred per cent
to fuel producers. This policy leads to lower price of DBSF,
so is welcome by producers and consumers,

C. The Policies of Encouraging Use of DBSF and Limiting
Use of Coal

In 2009, a letter in reply of the Ministry of
Environmental Protection confirmed that in the case of
DBSF utilized by dedicated combustion equipments,
efficient and clean combustion could be realized, DBSF
would not be a high pollutant fuel; while NG would be in
shart supply in cities, DBSF could be a replaceable fuel, but
emission standard should be as same as NG. During the 16"
Asian Games held in Guangzhou in 2010, DBSF was used
in that area as usual.

Some municipalities, e¢.g. Zhengzhou, Luoyang,
Kunming, Changsha, Ningbo, Suzhou, Baotou, etc., limit
use of coal in urban district, particularly forbid small hot
water and steam boilers to continue use of coal, which has
to be replaced by other clean fuels. These local policies are
promoting development of the DBSF market. In the past
winter, a situation of demand for DBSF over supply
occurred in Zhengzhou City.

D. To Construct Green Energy Demonstration Counties

The Development Program of Renewable Energy in
Medium and Long Terms requires that 500 GEDC should
be achieved till the year of 2020. In the initiative, DBSF
will act as a key role. By the end of 2010, NDRC, NEA and
the Ministry of Agriculture together determined that 108
counties in China had been selected into the list of GEDC
under construction. Among those, 26 counties first have
received financial subsidy from the Central Government, the
specified number of the subsidy is 25 million RMB Yuan
per one county.




DBSF engineering is an important item in construction
of GEDC. One DBSF engincering project has to produce
and supply 6,000 tons or more of the fuel every year. In
principle, the DBSF should meet the d is for space
heating and daily cooking of at least 1,000 farmer
households and public organizations in rural area. Besides
production and supply of DBSF, end-use appliances such as
boilers and stoves are also needed.

The technical indexes of the equipments, products and
environmental protection are as follows:

1. Production capacity of a single pelletizer > 1,000 kg/h,
electricity consumption rate of pellletizer = 60 kWhi,
pellet formation rate > 95%; single service life of the
damageable paris of pelletizer > 300 hours; working noise
of pelletizer = 85db, dust concentration in the production
surroundings = 10mg/m’; pellet density = 1,000kg/m’ ete.

2. Production capacity of a single cuber > 1,000 kg'h,
electricity consumption rate of cuber = 40 kWh/t, lump
formation rate > 95%,; single service life of the damageable
parts of cuber > 300 hours; working noise of cuber = 85 db,
dust concentration in the production swrroundings =

lOmg;’m‘; lump density = 800kgfm3‘ etc.

3. The performances of DBSF-fired boilers and stoves:
thermal efficiency of industrial boilers for rural use = 75%,
that of household’s boilers = 70%, that of stoves for both
cooking and space heating = 60%, and that of cooking
stoves = 35%.

4. Emission indexes of the DBSF-fired boilers and
stoves: the average concentrations of CO, SO, and TSP are
less than 0.2%, 30mg/m’ and 350mg/m’ respectively:
Lingeman Blackness < 1.

E. The Policy of Financial Subsidy for Purchase of
Agricultural Machines

China has been carrying out the policy to give financial
subsidy to the agricultural machinery which is purchased by
farmers for years, so that farmers could purchase more the
machines for their business and agricultural machinery
industry can develop faster. In the production process of
DBSF, collection, transportation and pre-processing of raw
materials and distribution of DBSF products need some
agricultural machines, such as straw harvesters, straw
packers, tractors, kneading and cutting machines of straws,
crackers, mixers, etc, All these machines are in the category
of the subsidy. If DBSF producers and raw material
suppliers in a province purchase the machines, they can
enjoy the subsidy from the central finance with at most
thirty per cent of the prices which are the average prices of
the machines within the province in the previous year.

VIl. DISCUSSION

The DBSF industry of China has gone through its start
stage, just steps in the period of fast development. Although
the industry already has a development basis and
experiences, is far from mature. As for speeding up its
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development, to achieve the targets in 2015 and 2020, there
are still a great number of problems to be solved. These
problems are mainly embodied in the aspects of technology,
funds, qualified personnel and policy.

As to technology, first, it is necessary to draw up design
standards for DBSF production plants with quite large scale
which should be suitable to the conditions of different
regions, and that for DBSF-fired boiler houses; second, it is
needed to focus on some solutions of key technologies such
as lengthening service life of the damageable parts of DBSF
extruders, universally raising thermal efficiency of end-use
equipments of DBSF, control of fine particulate matters
emitted from combustion equipments of DBSF.

With regard to fund input, at present, most of the
existing enterprises of DBSF industry are small, a few of
them are middle, and no large one, thus the industry is
seriously short of funds. How to attract and encourage big
enterprises with rich fund to put money into the industry is
the key problem for annual increase by about 2 million tons
of DBSF in the following four years, and 8 million tons
every year from 2016 to 2020,

In the aspect of qualified personnel, nowadays expert
persons who are engaged in the DBSF industry are
extremely in short; the combination of the industry,
universities and research institutes is very weak. The DBSF
industry is related to wide multi-disciplines and
technologies, with a big shortage of a complete chain of
expert personnel existing. Only if an efficient personnel
entering and training system is established, can meet the
demand for qualified personnel to the expanding
development of the industry.

With respect to policy, the existing incentive policies
should be further improved, systemized and ined. At
present, the policies pointing to the DBSF of agricultural
solid residues are relative concrete, but policy pointing to
forest solid ‘residues almost is blank; there are only
favorable policies for DBSF producers, but those for DBSF
end-users; countrywide support to utilization of DBSF from
the authorities for experimental protection is not strong
enough. All these problems should be solved. In addition,
domestic CDM for DBSF should be established.
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