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Draft Final Report of Project

I. Overview

In accordance with UNIDO contract document (contract No: NO.03/031, P.O.NO.16000394) and
P.2003/017-EG/CPR/99/G31-China township enterprise energy conservation and greenhouse gases
emission reduction—phase II—brick-making industry Survey executive plan (submit a report on
July 8, 2003), phase I of survey project for China brick-making industry, i.e. the prophase work
(including to work out the executive plan and sign contract, etc.) and the work in phases II to IV
should be finished before August 30, 2003. All the members in the project group were asked to get
down to the surveyed manufacturers for collecting the data, but, they couldn’t carry out the project
survey plan in time due to “SARS” epidemic situation prevailed in many areas of China at the same
period. For ensuring the project quality, the project had to be prolonged for execution. The starting
time is the mid 10-day or last 10-day of July. Via great effort, by December 15, 2003, all the project
tasks in 2nd phase, 3rd phase and 4th phase were completely finished. Meanwhile, the project
interim report was submitted. Up to March 10, 2004, the project team had finished the (draft) final
report after modifying and supplementing the interim report submitted according to the examination
and assessment opinion and the project final report was completed on 10 April this year.

In the implementation course of the project, 5 staff members have taken part in the whole course
and they respectively went to other places for investigation for tens of times. The project team sent
off 400 questionnaire forms altogether, 305 of them were recovered and the recovering rate is 75%.
Hold 4-time special symposium, attend 4-time domestic large sized meetings and collect 3
compilations of wall material innovation policy laws & regulations made by the Chinese
Government. Finish 7 interim reports and the final report including “Schedule of China Wall
Material Innovation Policy Laws and Regulations” (Annex 1), “Influence and Future Development
prospect of Brick-making industry of China Wall Material Policy Laws and Regulations” (Annex 2),
“General Situation of China Brick-making Industry” (Annex 3), “Supply & Demand Market
Condition of China Brick and Other Wall Materials” (Annex 4), “Schedule of China and
International Brick-Tile & New Wall Material Equipment Manufacturers, Design Institutes,
Associations, Societies and Network Stations” (Annex 5), “Situation Report of Energy
Conservation and Environmental Protection Demonstration Enterprises in Brick-making Industry”
(Annex 6) and “Brick-Tile Enterprise Survey and Statistical Table of Wall material industry
Background” (Annex 7). The target requirements stipulated in the project contract and the project
executive plan have been basically implemented.

IL. Project Work and Qutstanding Achievements

(I) Survey of Industry and Enterprise Background

The project work includes two parts of letter survey and field survey, starting from July and
ending on 30 December.

The letter survey concerns 400 brick-making enterprises in 30 provinces and cities of China.
After sending out the survey letters (questionnaire forms), we successively arranged 30 person-time
to the brickyards in 20 provinces and cities throughout the country to let them fill in the
questionnaire forms and send back, etc. at the time when the personnel in the State Wall Material
Quality Inspection Center supervised, randomly tested the product quality of new walling roofing
material and carried out the trade inspection in the 4th season. 305 questionnaire forms of enterprise
fundamental state were taken back. Known from the reflective data in the questionnaire form, they
can represent the actual level of the brick-making industry in the respects of product variety,
specification, quality, raw material and fuel consumption, etc. For field survey, the personnel in the
project team respectively went to Chengdu city, Changchun city, Qinhuangdao city and Tianjin
municipality. They held 4-time symposia and each time, 10~20 persons from the government wall
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innovation office, administrative office, building company and brickyard took part in the symposia.
They mainly talked about the conditions of brick produce market, effective utilization of energy
source and implementation of wall material innovation policy laws and regulations, etc. Five
persons successively attended the brick-making industry technical equipment exhibition in
Changsha city, the Yibin meeting of Sichuan Provincial Information Network, the site exchange to
make brick with fly ash in Shijiazhuang city and the nationwide product quality analysis concluding
conference in Guizhou province. In the meeting period, they asked for advices and proposals from
the personnel of related enterprises. The necessary relevant data and information materials
concerning the project were got via the mode of letter survey, special symposia and relevant
meeting, etc. Furthermore, 1992~2003 relevant wall material policy laws and regulations issued by
the Chinese Government, the Distribution and formation of China wall material industry association,
society, information network, professional periodicals office, and scientific research academies &
institutes, the fundamental state of China brick-tile mechanical equipment manufacturers and the
relevant situation of some overseas corporations have been seized after adopting the means of
indexing and looking up such as telephone call, investigation on the spot, interviewing the state
departments concerned, inquiry from the network and using the journal of “International Brick-tile
Industry”, etc.

(II) Analyzing and Tidying up the Surveyed Related Data

After completing the survey work, the project team made a systematic statistic, tidying up,
analysis and supplementation to the questionnaire forms, data, interview outcome and the matters
known from the informal discussion in accordance with the seized information from September 1 to
November 30. For the taken back 305 questionnaire forms concerning the enterprise fundamental
state, 80% enterprises paid more attention to offer the required information according to the
requirements in the forms and all the surveyed enterprises arranged the designated persons to fill in
the forms. In the forms recovered, 80% data are more actual and reliable. Only 20% form isn’t
carefully filled in, short of more items. Therefore, the project team made a supplementation over the
telephone. Known from the data comparison and comprehensive analysis, the surveyed
enterprises account for 1% of the enterprise total in the industry, this is sampling survey. The
reflective situation in such enterprises can basically represent the overall situation of the trade and
they are listed in the project report indeed.As to the exploratory wall material innovation policy
laws and regulations made by the state and local governments, merely the time of origin, document
No, document issuing agency and plank of the policy laws and regulations issued by the state are
included in the report. As the provincial and prefecture policy laws and regulations are made based
on the state correspondent policy laws and regulations, their contents are similar, only the main files
worked out by Sichuan Province, Chengdu City and Tianjin Municipality are collected in the report.
Hereby, the general view of the wall material innovation policy rules and regulations made by the
Chinese Government and local governments, the wall material innovative content, target, mission,
trend and trend of development can be known (See Annex 1 of the report.). In the symposia to carry
out the policy laws and regulations, most of the personnel taking part in it are the managers and
factory directors from the basic level enterprises. They clearly know the function and existing
problems while executing the policy laws and regulations. For reason given above, the situation to
carry out the policy laws and regulations in basic level can be generally reflected. The report (Annex
6) introduces 8 brick-making enterprises that effectively use the energy resource and perform
environmental protection demonstration. They come from comparison & analysis and based on
survey. Besides, the personnel in the project team have made the survey on the spot. Their common
features are that most of the products are perforated bricks and hollow bricks. Most of their raw
materials are shale, coal slack and fly ash. The baking of brick basically doesn't adopt or uses a few
of industrial coal. For the scale of production, the annual output of each enterprise is over 30
million pieces of brick. The quality, technology, equipment, environmental protection, management
and investment & production ratio are all in the mid & high level of the trade. The adopted energy
conservation and environmental protection technology & measure are all effective, practical and

with popularization value.In the trade associations, societies, network stations, professional
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periodicals offices, scientific research design institutes and mechanical equipment fabricators to be
surveyed, in accordance with the qualification, quality rating, technology capability, scientific
research & design or equipment working ability, business development status, famous level and
exchange activity with foreign countries, etc., the concerning data and the information materials are
analyzed and tidied up. Thus, the data and situations listed in the report (Annex 5) actually reflect
the domestic and overseas relevant situation. The report (Annexes 3~4) more completely reflect the
development general situation of brick-making industry in China and the market supply & demand
of brick-making industry in Chengdu city and Tianjin municipality.

(III) Outstanding Achievements Obtained

Via the work of project in various phases, in accordance with the seized survey data and situation
and tidy up, analyze, supplement and perfect them, the project team has finished 6 interim reports
and the final report & one summary material, namely the “Schedule of China Wall Material
Innovation Policy Laws and Regulations” (Annex 1), “Influence and Future Development prospect
of Brick-making industry of China Wall Material Policy Laws and Regulations” (Annex 2),
“General Situation of China Brick-making Industry” (Annex 3), “Supply & Demand Market
Condition of China Brick and Other Wall Materials” (Annex 4), “Schedule of China and
International Brick-Tile & New Wall Material Equipment Manufacturers, Design Institutes,
Associations, Societies and Network Stations” (Annex 5), “Situation Report of Energy
Conservation and Environmental Protection Demonstration Enterprises in Brick-making Industry”
(Annex 6) and “Brick-Tile Enterprise Survey and Statistical Table of Wall material industry
Background” (Annex 7).
The (draft) final report of the project is written both in Chinese and English. The draft final report
was worked out on 10 March 2004 and respectively submitted to UNIDO and GEF Project Office
of the Ministry of Agriculture of P.R. China. Via supplementing, the project draft final report has
been submitted to the related authorities on 15 April this year.

III. Conclusion

When the draft final report was worked out, an appraisal and examination meeting about it was held
on 18 Feb. 2004 and the meeting was presided over by the state-level expert-professor Xiao Hui. All
the members attending the meeting considered that the data in the draft final report were true,
reliable, the offered information in detail, complete, clear & typical reflected facts, scientific &
strict analysis problem, the expressed viewpoint distinct & objective. The draft final report
systematically reflects the development situation of the brick-making industry in China and
basically meets the requirements of UNIDO project contract. The draft final report of the project
has been revised and supplemented based on the experts’ opinions made in the meeting. The project
draft final report has been also supplemented, perfected and then, submitted to the higher authorities
according to the opinions given by GEF Project Office of the Ministry of Agriculture of P. R. China
and UNIDO.



Annex 1

Schedule of China Wall Material Innovation Policy,
Laws and Regulations

Over the 10 years of wall material innovation and construction energy conservation
in China, the government and relevant department have issued a dozen or more
policy documents. In order to implement these policy documents, most of provinces,
cities and areas have issued concrete implementation opinions. This section mainly
lists the time, number, issuing agency and outline of the relevant policy documents
issued by the State Council and different departments, specially lists the specific
content of policy document of Sichuan Province, Chengdu and Tianjin City, where
fundamental spirit of policy laws and regulations of wall material innovation in China

and its various areas can be basically found out.

“China Brick-making Industry Investigation” Project Team
Dec.10, 2003



Catalog on China Wall Material Innovation Policy, Laws and

Regulations
Title Document No.| Issuing agency QOutline
Set forth development target of wall
Notice of Opinion on material from year 1990~1995; call for
Expediting Wall Material further policy regulation and control,
Innovation and Popularization create a fitness external environment for
of Energy Conservation G wall material innovation and energy
g uofa No. . . o s
Building approved and [1992] 66 The State Council |conservation building popularization; insist
forwarded by the State Council on system engineering to carry forward
to the construction material wall material innovation and energy
bureau and relevant conservation building development;
departments improve understanding, change concept
and strengthen organization leadership.
Try not to occupy or occupy less cultivated
land to save land when developing
township enterprises. Township enterprise
should follow the requirement in approved
village and small town construction plan
Notice about further strengthen when using land and have reasonably
land management to protect layout, properly concentrated and go
cultivated land in real earnest Zhongfa No. through land use approval procedures
by the Central Committee of [1977] 11 according to law. Give energetic support to
the Communist Party of China popularizing new wall material, control the
and the State Council production of fireclay brick and strictly
prohibit the occupancy of cultivated land
to build brick-tile kiln. The brick-tile kiln
already occupied cultivated land should be
adjusted in the limited time and reuse the
land.
Set forth the target till year 2005 and 2010;
call Strengthen study of fundamental
technology and critical technology to
establish housing technology guarantee
system; positively develop and popularize
Notice about some Opinions on new material, new technology to complete
Carrying Forward Housing housing construction and product system,
Industry Modernization and General Office of including positively developing different
Improving Housing Quality Guobanfa No. the State Council kinds of new building blocks, light weight
forwarded by General Office of {1999] 72 cl late material and high efficiency heat
y e 2 General Office P . . Y
the State Council to construction preservation material; recommend and
department and other related choose composite wall; solid fireclay brick
departments. is prohibited to be used in coastal cities and
other land resources sparse cities, and the
production and use of other clayware has to
be controlled according to possible
conditions in order to set up a complete
system and quality control system
Construction ~ |New residential buildings in each
Department municipality directly under the Central
Quality, Government, in large and medium sized
Notice about eliminating Jianzhufan Technology and coastal cities and in large and medium
backward product in residential No. [1999] 2g9 5 Supervision and  |sized cities in the provinces with the
construction ) Construction cultivated land of less than 0.8mu per
Material Bureau of |capita should gradually set the time limit to
State Economic and |prohibit the use of solid fireclay brick
Trade Committee |according to its actual condition. Time

S




Title

Document No.

Issuing agency

Outline

deadline is scheduled on June 30, 2003.
Each area should take real measures to
have alternative material and product
linking up work, positively extend the use
of new type of building structural system
and new style wall material therewith
matches the system.

Notice about printing and
distributing Certain Opinions
on “Development of New
Construction Material”

National
Economy and
Trade Industry
No [2000] 962

National Economy
and Trade
Committee, National
Development and
Planning Committee

It calls for to adjust the structure of
construction material industry and develop
new type of wall material, puts forward the
principle of developing new type of
construction material that should be
followed and measures of carrying forward
the development, requests that developing
new type of construction material should
adhere to saving energy resources, land
and water, to making full use of different
kinds of rejected materials and protecting
ecological environment. It encourages the
utilization of clay resources from waste
mountains and hills, river silt, dredge up
silt to produce clay wall material.

Notice about issuing and
implementing “Catalog of
Restricted Land Supply Items,
Catalog of Prohibited Land
Supply Items”

State Land and
Resources No.
[1999] 357

Land Resources
Department of China
Economy and Trade
Committee

Restricted land supply item: Hollow clay
brick production-line item that produces
less than 3000 bricks (reduced standard
brick) annually.

Prohibited land supply item: solid fireclay
brick production construction item.

Notice about publishing The
Names of Large and Medium
sized Cities Gradually Be
Limited Time to Prohibit use of
Solid Fireclay Brick

Wall office doc.
No. [2000] 06

Construction
Material Bureau of
China Construction

Department

Land Resources
Department of
Ministry of
Agricultural, Wall
Material Innovation
and Building Energy

Conservation

Office

Municipality directly under the Central
Government: Beijing, Shanghai, Tianjin,
Chonggqing;

City: 11 cities in Hebei province, 17 cities
in Liaoning province, 25 cities in Jiangsu
Province, 10 cities in Zhejiang province,
7cities in Fujian Province, 28 cities in
Shandong Province, 34 cities in
Guangdong Province, 6 cities in Gangxi
Province, 2 cities in Hainan Province, 12
cities in Hunan Province and 4 cities in
Guizhou Province. The time line to
prohibit the use of solid fireclay brick will
be as of June. 30, 2003 at the latest.

Notice about placing the 10

Economy and

National Economy

The 10 provincial capital cities: Hefei,
Chengdu, Xi’an, Taiyuan, Zhengzhou,
Wuhan, Nanchang, Yinchuan, Urumgi and

provincial capital cities on the Trade and and Trade Kunming.

name list of prohibition the use | Resources No. Committee Their limitation of using solid fireclay

of solid fireclay brick. {2001] 55 brick is up to June 30, 2003. Other
provincial capital cities are limited at the
end of 2005.
Because of the obvious phenomena of

Notice about further Finance and embezzlement and occupancy of “fund”, it

strengthening the management | Construction | National Finance [is requested that each area has to establish
of wall material special item Dep, letter No. Department “fund” management system and control the
fund {2000] 4 use of the specific fund for special
purposes.
Notice about issuing Caizong No. | National Finance |{Stipulates the “fund” collection object, i.e.,
Administrative Measures on [2002] 55 Department, construction unit that has not used new
6




Title

Document No.

Issuing agency

Outline

“New Wall Material special
Item Fund Collection and Use”

Economy and Trade
Committee

type of wall material for construction
building. The fund collection standard is
calculated according to finished
construction area. Each square Meter is up
to 8 Yuan. Stipulates the range of use of
“fund” i.e., to give discount for introduced
newly built, extended and upgraded new
wall material production line project. New
wall material demonstration project, new
type of wall material development and new
product popularization, etc. shall also get
discount.

Notice about comprehensively
use some of resources and
issues on value added tax
policy of other product

Caishui No.
[2001] 198

Tax affairs General
Office, Ministry of
Finance

From January 1st, 2001, for non-clay
sintered perforated brick with hole rate
greater than 25, hollow brick, sintered -
shale brick, value added tax will be paid
for half per actual value added tax that
should be paid from December 1st, 2001.
For fireclay solid brick and tile produced
by general value added tax payer, value
added tax should be collected according to
applicable tax rate. It is no allowed to use
simplified way to collect value added tax.

Notice about printing and
distributing “Wall Material
Innovation in the Tenth

Five-Yea Plan”

National
Economy and
Trade Resource
[2002] 1021

National Economy
and Trade
Committee

Puts forward the general target, key aspects
and main countermeasures and measures
of development of wall material innovation
from 2001~2005.




Document Made by

The Construction Department of Sichuan Province
&
Wall Material Innovation and Building Energy Resources Conservation Office of Sichuan Province

SCOTD No. [2000] 0613

Provisions on Prohibiting the Use of Some Backward Wall Material in
Construction Project

Construction committees in all cities and autonomous district, Huaxi group company ltd, related
province Level offices (Bureau) and all concerned units:

In order to implement state substantial development strategy, protect cultivated land and
environment practically and effectively, save energy resources, based on the requirement in
GOOSCD No. [1999] 72 document issued by the General Office of the State Council and SCCD
No0.[2000]0330 document jointly issued by the two committees, one bureau and one meeting of
Sichuan Province, combining actual condition in our province, it is discussed and decided that
some kind of backward wall materials are prohibited to use and new type of wall materials should
be popularized. Hereafter are the relevant provisions:

1. Solid fireclay brick is prohibited to be used for outside above horizontal construction and
fencing wall of newly built, reconstructed, extended construction project and solid shale brick is
prohibited to be used for frame structure project in the city planning area of Chengdu Mianyang and
Deyang city from May 1st, 2001.

2. City planning area in other at district level cities, solid fireclay brick is prohibited to be used
for outside above horizontal construction and fencing wall of newly built, reconstructed and
extended construction project and solid shale brick is prohibited to be used in frame structure
project from January 1st, 2002.

3. Planning area in counties, solid fireclay brick is prohibited to be used for outside above
horizontal and fencing wall of newly built, reconstructed and extended construction project and
solid shale brick is prohibited to be used in frame structure project from Januarylst, 2003.

4. In order to carry forward wall material innovation, it is encouraged to develop new type of
wall material, such as perforated brick, hollow brick, concrete hollow building blocks, air entraining
concrete building blocks, industrial ash concrete hollow partition wall slat, plasterboard, fiber
reinforced cement board, air entraining slat, vegetable fibre board and etc.

5. Each architectural design, construction, project supervision, design review departments and
quality supervision unit must strictly control the application quality of product. Design institute is
not allowed to use prohibited product. Constructor should conduct construction strictly according to
design requirements. Constructor and related parties are not allowed to change the design at their
will. For the construction project that used eliminated product, the preliminary design and
construction drawing can not be approved, supervision unit is not allowed to sign, construction unit
can not organize acceptance, construction administrative department in charge and quallty
supervision department are not allowed to be filed.

6. Construction Committee in each city and autonomous district should together with wall
material reformation office and etc. seriously carry out the implement and supervision work, and
report the problems that met and suggestions to provincial construction department during the
implementation.

October 23, 2000



Management Provisional Measures for Prohibition Making and
Using Solid Clay Brick in Chengdu City

(No. 97 Document made by the People’s Government of Chengdu City)

Article 1 In order to protect land resources, improve ecological environment, promote the
development of new type of wall material, combining with the actual situation of Chengdu City,
these Measures are formulated in accordance with the Law of Land Management of People’s
Republic of China and the Ore Resources Law of People’s Republic of China and the Regulations
on the Management of Construction Project Quality by State Council, and the relevant laws and
regulations.

Article 2 The entities and individuals of production, sale and use of solid fireclay brick within
administrative district of this city must observe these Measures.

Article 3 The administrative department responsible for the city construction is in charge of
supervision and management of prohibiting the use of solid fireclay brick in this city, directly
controls the prohibiting the use of solid fireclay brick in the five urban areas(include high and new
technology zone), such as Jingjiang, Qingyang, Jinniu, Wuhou and Chenghua, entrusts the city wall
material innovation and construction energy conservation office (hereinafter referred to as wall
material energy conservation office) with the concrete work.

Administrative department responsible for the construction of other zones (cities), counties is in
charge of supervision and management of prohibiting the use of solid fireclay brick in their own
administrative districts. They can entrust the zone (city) and county wall material energy
conservation office with concrete work.

Article 4 Government encourages and supports enterprises and scientific research entities to
carry out comprehensive use of resources, increase scientific research investment, perfect complete
technology, improve the quality of products, develop more new types of wall material products to
replace the solid fireclay brick. :

Article 5 Any newly built, rebuilt and extended construction project of production of solid
fireclay brick are not allowed within administrative district of this city.

Existing production enterprises of solid fireclay brick borrowing from cultivated land must shut
down as required; if they borrow from non-cropland, they must stop production of solid fireclay
brick before December 31, 2005.

Article 6 The newly built, rebuilt, extended construction projects, and houses built by farmers
within high speed way around city in urban area or within the planning area of planed town of other
zones (cities) and counties are encouraged to use new type of wall material.

Article 7 Marketing activity of solid fireclay brick should not be carried out within solid
fireclay brick prohibited areas.

Article 8 Construction entity should not ask design institute and the engineering company to
use solid fireclay brick in the design and construction. Design institute should not use solid fireclay
brick in the design, and should specify clearly in the construction drawing. Engineering company
should not use solid fireclay brick against design drawing. Supervision unit should not sign for
engineering supervisor of the project that used solid fireclay brick against the design drawing.

Article 9 Construction administrative department will not examine and approve the design
construction drawing of design institute which has designed to use solid fireclay brick in
construction drawing from the date when these Measures come into force. For the construction
project that has finished the examination and approval of the construction drawing, but has not
obtained construction license, if the material selected in the design is not in conformity with the
provisions specified in these Measures, it should be changed.

Article 10 For historic building protection and repair project and other special construction
project which really need to use solid fireclay brick, design institute has to give illustration in the
construction drawing.

Article 11 Wall material energy conservation office of the city and zone (city) and county
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should check and assess the condition of the construction project for the use of wall material. The
construction entity that has not used wall material as required, he should pay special item fund of
new style wall material according to law.

Article 12  For the construction bulldmg, in violation of these Measures, in solid ﬁreclay brick
prohibited area, that construction entity requires design institute and engineering company to design
and use solid fireclay brick, construction administrative department in charge will order to correct
and give penalty of 10 Yuan per square meter according to the construction area that has used solid
fireclay brick.

Article 13 If anyone has violated these Measures and committed any of the following acts,
he/she shall be ordered by the construction administrative department in charge to correct and a fine
of ten thousand Yuan shall be imposed, where the circumstances are serious, his/her qualification
grade shall be lowered and the qualification license shall be revoked.

1. Design institute designs to use solid fireclay brick for the solid fireclay brick prohibited
construction building.

2. Construction entity purposely uses fireclay brick against the examined and approved design
drawing.

3. Supervision unit signs for the supervisor of a construction engineering that used solid fireclay
brick without in conformity with the design drawing.

The administrative penalty of lowering qualification grade and revoking qualification
certification specified in these Measures shall be executed by Construction Administrative
Department in charge of issuing the qualification certification.

Article 14 Anyone, who violates the provisions of these measures, occupies land purposely to
newly build, rebuild and extend solid fireclay brick of production construction project and occupy
land to borrow, shall be dealt with by land resources administrative management department in
accordance with the Land Management Law of P.R.C and Ore Resources Law of P.R.C.

Article 15 Anyone, who violates the provisions of these measures, produces and sells solid
fireclay brick, shall be dealt with by quality technical supervision or industry and commerce
administrative department in accordance with the Product Quality Law .of P.R.C.

Article 16 Administrative law execution officials of neglecting duty, abusing power, conducing
on malpractices for selfish shall be given administrative punishment in accordance with relevant
provisions. If it constitutes crime, they shall be investigated for criminal responsibility in
accordance with law.

Article 17 Party concerned, who is disaffected to certain administrative behavior, could apply
for administrative reconsideration or ask for administrative lawsuit in accordance with law.

Article 18 The people’s government of Chengdu City legal system office is in charge of the
explanation of these measures.

Article 19 These measures shall enter into force on June 1,2003.
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Provisions on Gradually Prohibiting Using Solid Clay Brick for Newly
Built Residential Building in Tianjin City

Article 1 In order to protect land resources and ecological environment, accelerate the
development of new wall material, based on “Notice on Certain Opinions about Carrying Forward
Residential Building Modernization and Improving Residential Building Quality” re-forward by the
General Office of State Council to Construction Department and etc,(domestic Docu. [1999] 72)
and “Notice on Replacing Backward Product in Residential Building Construction” by the Fourth
Department of Construction Department, (Construction Housing [1999] 295), these provisions are
formulated combining actual condition of the City.

Article 2 As used in these provisions, the term “solid fireclay brick” refers to clay sintered
solid fireclay brick, which does not include the hollow fireclay brick and solid fireclay brick with
industrial waste of over 30%.

Article 3 The provisions are applicable to the production, sale, use of fireclay brick as well as
associated management activities in the City urban area (includes the built-up part of Tanggu,
Hangu and Dagang), the part within external ring of the four round-the-city region, as well as
economic and technology development zone, Tiianjing harbor bonded area, new technology
industrial garden. Farmer’s self-built housing is the exception.

Article 4 Tianjin City Urban and Township Construction Management Committee (hereafter
referred to as City Construction Committee) is the authorized administration department for
gradually prohibiting the use of solid fireclay brick in the city. City Construction Committee shall,
together with relevant departments, based on socioeconomic development condition of the city and
the existing scale of solid fireclay brick producers, in accordance with yearly degression principle,
work out overall productive regulation and control plan of solid fireclay brick and release
“Approval Certificate of Construction Structural Material and Special Type Material” (Solid
Fireclay Brick). At the same time, City Construction Committee should seize time together with
relevant departments to establish some favorable policies for the production, use and popularization
of new type of construction material.

Article 5 Newly built residential building project stipulated in Article 3 of these provisions
with construction area within 20 thousand square meter (contains 20 thousand square meter) is
prohibited to use solid fireclay brick. Construction area above 20 thousand square meter, but less
than 40 thousand square meter (contains 40 thousand square meter), construction area of solid
fireclay brick can not be exceed 30% of the overall construction area. Construction area above 40
thousand square meter, solid fireclay brick proportion shall not be over than 50%, whatever housing
project without construction license, if design is finished, original design institute has to rework its
design plan.

Article 6 Housing plan and management department should approve project plan according to
provisions in Article 5 starting from August 1, 2001. The City Construction Committee will not
examine and approve brick combined structure residential building construction drawing design
documentation, if the above requirements are not met.

Article 7 Gradually prohibit production of solid fireclay brick and prohibit to build new solid
fireclay brick production line up to August 1st, 2001.

Article 8 Housing planning and management department will not approve housing project plan
that uses fireclay brick. City Construction Committee will not examine and approve brick
combining structure residential building anymore from January 1, 2003. Newly built residential
building will completely prohibit the use of solid fireclay brick from January 30, 2003. New
residential building is completely prohibited to use fireclay brick in the City urban area.

Article 9 Non-bearing wall body as well as fencing wall of newly built residential building will
prohibit the use of solid fireclay brick from January 1, 2001. Load bearing wall plus minus zero line
of residential building project will be in accordance with the stipulations in Article S and 8.

Article 10 Solid fireclay brick can be use for projects which belong to the need of city
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planning ,view building, building repairing project as well as special construction project after the
verification of City Construction Committee and approval of the Municipal Government.

Article 11 Construction project which uses solid fireclay brick should pay wall material reform
special item fund, which will be collected by Tianjin Wall Material Reform and Energy
Conservation Office according to standard.

Article 12 If anyone, in violation of these regulations, has used solid fireclay brick for
residential building project without authorization, his/her project, design, construction and
supervision units will get penalized by City Construction Committee according to relevant
provisions specified in Tianjin Construction Project Quality Control Regulatlons and Tianjin
Construction Market Management Regulations.

Article 13 These provisions shall enter into force on August 1, 2001. City Construction
Committee shall be responsible for the organization and implementation.
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Tianjin Municipal Regulations
on
Wall Material Innovations and Building Energy Conservation

Article 1 The regulation is established based on relevant laws, codes and provisions, with the
actual local conditions taken into consideration for developing new types of wall materials,
promoting building energy conservation and protecting land resources and environment.

Article 2 The regulation shall be complied with in all production and use of wall materials,
planning, designing, implementing, constructing and supervising of building energy conservation
and construction quality supervision within this municipality.

The regulation is not applicable to residential buildings constructed by village farmers themselves.

Article 3 New types of wall materials referred to herein are materials other than solid and
hollow fireclay bricks for building walls.

Building energy conservation referred to herein means making buildings satisfy building energy
conservation design standards through utilizing energy conservation techniques and products.

Article 4 The municipal administrative authority for construction works is the administrative
authority for wall material innovations and building energy conservation in this city. The Municipal
Wall Material Innovations and Building Energy Conservation Office is in charge of routine
management of the city’s wall material innovations and building energy conservation. The
administrative authorities for construction works at district and county levels are in charge of wall
material innovations and building energy conservation within their respective areas.

Article 5 The groups and individuals that accomplish outstanding contributions and/or
distinguished achievements in wall material innovations and building energy conservation activities
shall be commended and /or rewarded by the administrative authorities for construction works.

Article 6 Introducing, expanding and reconstructing solid fireclay brick production lines are
forbidden.

Starting from July 1, 2003, the use of solid fireclay bricks is entirely banned within areas inside
the city’s Outer Circle Road, in constructed areas in Tanggu district, Hangu district and Dagangyuan
district, and on new residential buildings in Tianjin Economy and Technology Development Zone,
Tianjin Tax-bond Zone and Tianjin New Technology Industries Zone.

Staring from January 1, 2003, the administrative authorities for construction works and other
relevant administrative authorities shall not approve residential construction projects and
construction engineering documents involving using solid fireclay bricks in the areas outlined
above.

Article 7 New types of construction structures, including cast-on-site reinforced concrete
frames (light), weight-bearing concrete hollow blocks, steel frames, composite weight-bearing walls,
etc. are promoted by the municipality.

Article 8 The following new types of wall materials are promoted by the municipality:

1. Weight-bearing concrete hollow blocks and light-aggregate concrete hollow blocks;

2. Air-mixed concrete blocks and slabs;

3. Multi-function low weight composite partitions;

4. Prefabricated sections with high addition of recycled materials;

5. Other wall materials encouraged by the State and the municipality.

Article 9 Product standards for the new types of wall materials should be in conformity with
national and trade standards, or local standards issued by the municipal administrative authorities
for construction works in collaboration with the municipal administration for quality and technical
supervision. When no such local standards are available, manufacturers of the new types of wall
materials shall draw up their proprietary standards that are submitted to and put on records by the
municipal administrative authorities for construction works and the municipal administration for
quality and technical supervision.

New types of wall materials that fail to meet quality standards or for which no standards are
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available shall not be permitted to be produced or sold.

Article 10 Wall materials made from solid wastes should be in compliance with relevant
environment protection regulations to prevent personal harms or environmental contamination.

Article 11 Wall materials manufactured utilizing slag or cinder and the alike, and meeting state
stipulations are exempt from value added tax levies.

Manufacturers of the new types of wall materials are entitled to the privilege of lowered or
exempted taxation as per relevant state stipulations.

Article 12 Based on developments of the new types of wall materials and combining with the
latest building structure systems, the municipal administrative authorities for construction works
shall organize in a timely way the preparations and revisions of standards for construction project
engineering, implementation and completion acceptance inspection.

Article 13 Owners of construction projects that fail to use entirely the new types of wall
materials for new building, expansion or reconstruction shall pay a contribution to the New Types
of Wall Materials Special Fund at the Municipal Wall Material Innovations and Building Energy
Conservation Office according to relevant state and municipal regulations.

The municipal administrative authorities for construction works shall not grant building permits for
construction projects to owner groups or individuals that fail to make contributions to the New
Types of Wall Materials Special Fund.

Article 14 Drawings on the New Types of Wall Materials Special Fund should be ear-marked
mainly for the following:

1. Establishing, expanding or technological upgrading projects for producing the new types of
wall materials;

2. Research projects for developing and applying the new types of wall materials;

3. Research projects for developing new types of building structure systems;

4. Covering the costs of administrating wall material innovations and building energy
conservation activities;

5. Rewarding the groups and/or individuals that accomplish outstanding contributions in wall
material innovations and building energy conservation activities.

Article 15 Drawings as specified in items 1), 2), or 3) in Article 14 herein on the New Types of
Wall Materials Special Fund should be processed through the following procedure:

1. The group or individual drawer shall submit a written application to the Municipal Wall
Material Innovations and Building Energy Conservation Office, attaching project feasibility study
approving documents issued by relevant authorities;

2. The Municipal Wall Material Innovations and Building Energy Conservation Office shall
organize a project review by experts;

3. A verification shall be given by the municipal government or the municipal financing
authorities authorized by the municipal government after approval by the municipal administrative
authorities for construction works;

4. The municipal financing authorities shall appropriate amounts from the New Types of Wall
Materials Special Fund according to the above verification.

Article 16 Imposition, using and management of the New Types of Wall Materials Special
Fund should be subject to supervision and inspection by financial, pricing and auditing authorities.

Article 17 The following building energy conservation techniques and products are promoted
by the municipality:

1. New types of energy-conservation walls, roof heat preservation and thermal insulation
techniques and roofing materials;

2. Heat preservation, thermal insulation and sealing techniques for energy-conservation windows
and doors;

3. Centralized heating and hybrid heat-electricity-refrigeration producing and supplying
technologies;

4. Technologies and devices for heating system temperature regulating and house-hold heat
quantity metering; '
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5. Technologies and equipment for utilizing renewable energy sources such as solar energy,
terrestrial thermal energy, etc.;

6. Energy-conservation techniques and products for building lighting;

7. Energy-conservation techniques and products for air-conditioning and refrigeration;

8. Other mature and cost-effective energy-conservation technologies and energy-conservation
management methodologies.

Article 18 Building energy conservation design standards shall be complied with in new,
expanding and reconstructing building projects. _

Owners as per building energy conservation design standards should entrust building projects
engineering and implementation. Engineering documents should not be altered at will. Building
energy conservation inspection shall be carried out at completion of construction.

Engineering firms should work according to building energy conservation design standards and
guarantee building energy conservation design quality.

Building contractors should perform pursuant to design documents conforming to building
energy conservation design standards and not alter energy-conservation designs at will, to guarantee
building construction quality.

Construction supervision groups should implement supervision on building energy-conservation
projects according to design documents and bear supervision responsibilities. No permission should
be given to installation or using of building energy conservation, building accessories and
equipment that do not meet requirements by building energy conservation design standards in
building projects.

Article 19 In violation of paragraph 1, Article 6 herein, introducing, expanding and
reconstructing solid fireclay brick production lines shall be charged to halt by administrative
authorities for construction works and subject to penalties up to RMB 30,000.

Article 20 In violation of paragraph 2, Article 9 herein, producing or selling new types of wall
materials that fail to meet quality standards or for which no standards are available shall be
punished by quality and technical supervision administration, and industrial and commercial
administration as per laws in their domains.

Article 21 In violation of Article 13 herein, construction project owners that start construction
without paying contributions to the New Types of Wall Materials Special Fund shall be charged to
make up the payments within specified periods by the Municipal Wall Material Innovations and
Building Energy Conservation Office. The ones that fail to make up the payments within the
specified periods shall be subject to late payment penalties calculated at 1% of the amount due on a
daily basis. In addition there’s the option of applying to the People’s Court for forced
implementation.

Article 22 Project owners, engineering firms, building contractors or construction supervisors
violating Article 18 herein shall be punished in accordance with provisions in “Ordinance for
Managing Building Construction Quality” issued by the State Council (State Council Ordinance No.
279), by the administrative authorities for construction works or other relevant administrative
authorities.

Article 23 The administrative staff for wall material innovations and building energy
conservation works, found delinquent at duties, abusing power, or involved in fraudulent practices
and favoritism, shall be punished by the administrations or their upper level authorities. Criminal
responsibilities are sought when crimes are considered committed.

Article 24 This regulation becomes effective on March 1, 2003. This regulation shall prevail
where it contradicts other relevant municipal regulations issued previously.
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Annex 2

Influence and Future Development Prospect of
Brick-Making Industry of China Wall Material
| Policy, Laws and Regulations

I. Background of Making Wall Material Policy, Laws and Regulations

China wall material industry was first started and formed under the guidance of planned
economic ideology. Owning to this and during a long period of time, enterprises were mainly in
forms of regional state owned and were lack of development, creation, encouragement and ideas of
promotion and system. Products were produced and provided according to the planed economy,
which were not in variety and were short of energy. By the end of 70’s of last century, China has
carried out the open door policy and everything has needed to be recovered. In early 80’s, large
number of collective and private enterprises were established like a rising wind and scudding clouds,
especially under the guidance of traditional recognizant where “there is a mud there is a brick”,
within only 10 years, China’s brick enterprises were quickly increased from a few thousand to one
hundred twenty thousand and production capacity from over 100 billion bricks to 600 billion bricks.
It had increased to 810 billion bricks by the year of 1998. But most of the enterprises were in small
production scale with low quality and high-energy waste. Resources had been wasted too much.
This kind of “jet-propelled” development was playing an active part in the fields of exciting the
passion to build enterprises in villages and towns and among farmers, promoting the capital
accumulation in early stage both for collective and individual enterprises and relaxing the
contradiction of demands and supply for the wall material of the market. But at same time, it had
brought an obvious kickback in resources waste and bad environment and couldn’t help to give an
anxiety and to take it into consideration.

According to the figures announced by the officials at that time, about 300,000 ha of land were
occupied and 120,000 mu of land had been borrowed every year, also 50 million tons of standard
coal was consumed each year. The heap of coal powder and gangue in whole China had reached 70
billion tons, which covered an open area of more than one million mu in wind, sun and rain. It had
given a heavy pollution in the quality of soil, water and environment and had become social effects
of pollution.

In order to protect the cultivated land, save energy and improve the environment, also give
guidance, push the wall material products to be developed in the direction of energy conservation,
soil not being wasted, good quality with comprehensive performances, in 1988, a leading
organization for wall material innovation and energy conservation was jointly established among
those departments concerned in building material, construction, agriculture and land administration,
they made experiments in Haerbin, Chengdu and Jiangsu Province early or late and experience has
been achieved. It also has been well realized that it has no time to delay the matter in developing the
new wall materials of energy conservation, soil protection, utility of waste, heat preservation and
heat resisted, so as to speed up wall material innovation and push energy conservation in
construction forward. We have to increase the power and focus on the policy laws and regulations,
taking the job as the system engineering, heightening our realization, changing our concept and
strengthen the leadership of our organization. With the same understanding obtained, it has laid a
solid foundation for the purpose of making relative policy laws and regulations for China wall
materials and moreover putting it into practice. Also China wall materials’ innovation, alteration,
improvement and development, as well as popularization and application have been listed into a
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very important schedule of the government.

II. Formation and Summary of China Wall Material Policy, Laws and
Regulations

The work for China wall material innovation and energy conservation in construction was
officially started in the year of 90’s of last century. In Sept, 1992, The State Council of China
transmitted the announcement of Construction Material Bureau, Ministry of Construction, Ministry
of Agriculture and Land Administration Bureau, which was issued by State Council in form of No.
66 document “the Opinions on Speeding Up Wall Material Innovation and Popularizing the
Construction of Energy Conservation”. After that, the specific policy and rules and regulations have
been worked out and issued by the Departments of Tax and Finance etc, as well as by the provincial
government and city council early or late. Over 10 items were issued by Nation and over 100 items
issued by local government among them all. The specific requirements and methods have been
pointed out in the fields of industrial direction, leading products, revenue, credit, financing,
application standard and specification of construction, recourse utility and environmental protection.
A complete system truss of policy laws and regulations has initially formed, which has given a clear
direction to the tragedy adjustment and alteration for China brick making industry.

According to the policy requirements and national developing schedule, the general target for the
wall material innovation and energy conservation in construction would be increased from 5% gross
proportion in the year of 1990 to 15% up to the end of year 1995 which was at the end of the Eighth
Five-Year Plan, which means that 50 billion bricks (standard bricks)’ made of new wall materials
have been increased. 4 million tons coal has been saved from the energy consumption during
production and 667 ha of land have been free from occupation. 75 million tons of industrial waste
powder has been utilized. Starting from the year of 1995, all newly built residential houses have
been built according to the design that 50% heating consumption should be reduced under the basis
of normal design level from the year 1980 to 1981. By the end of the Tenth Five-Year Plan, which
will be the end of year 2005, the gross figure for the wall material will achieve 780 billion pieces
(810 billion has obtained so far). Among them, 300 billion bricks are using the new wall material,
which plays 38% of the total amount. The total capacity for the fireclay brick will be controlled
within 480 billion pieces, saving cultivated land 1.1 million mu, saving 80 million tons of coal and
utilizing 300 million tons of waste powder. The completed construction area has to be of 50% of the
total finished buildings in township area, which will be of 60% in those big and medium size cities
and of 80% inside of urban area.

To realize the target mentioned above, both national and local government policy laws and
regulations on wall material clearly specifies that it is necessary to make the complete policy laws
and regulations as per the requirements of industrial policy, performing the encouragement policy
for those newly developed wall materials and energy conservation constructions, also conducting
the limitation policy for those who are utilizing fireclay bricks and producing fireclay bricks. These
policies are including the priority of being free from value added tax, income tax, tax of using land
for those new wall materials used. They can price the products by themselves. Also a special
developing fund will be established for the new wall materials, increasing the loan focused on
technical innovation, etc. Those construction application entities require to make or amend all kinds
technical rules of law in field of design and operation process, standard ration and conventional
drawings. It has clearly made the task, responsibility for the design and operation entities in using
the new wall materials and made the option in priority of using the new wall materials and energy
conservation technology. A clear limitation has been given to the buildings detailed in structure,
position, using time and places where fireclay bricks are used. The regulations have played and
given a very important instructive significance and promoting purpose to China wall material
innovation and the work of energy conservation in the past 10 years.

In order to well carry out the policy laws and regulations for wall material innovation and energy
conservation in constructions, also under the leadership of the governments in different regions,
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wall material innovation organization has been set up in most of the provinces, cities and towns and
varies objectives have been guided, scheduled, organized, corresponded, checked and put into effect
in consolidation for the purpose of providing full organization protection in the field of spreading
the wall material innovation and construction energy conservation.

III. Implement Effect and Review for China Wall Material Policy, Laws and
Regulations

China has a big area of land with a large population. There are many differences in conditions of
resources, climate, developing level in economy, living habit, traditional conception and population
diathesis. Because of this, there are a lot of differences in implement forces, results and functions
for those policy laws and regulations conducted. Generally speaking, the policy laws and
regulations have been well conducted in most regions, but in the regions of minority or remote and
dropping behind areas, problems are still existed owning to the differences between conception and
economical level. It is concluded mainly in what follows in the field of implement results for the
policy laws and regulations:

1. Idea of protecting cultivated land has been boost up and excessive land resources
cultivation and utility has been initially stopped. Brick making material has become
rationalized day by day.

Raw material is the products’ base. It has a big influence on reasonable option and effective
utility of the material by using the instructive policy of raw material resources, and it also plays a
very important part for the determination of the products in variety. It is investigated that in the
regions of northeast, north and middle part of China, these areas are rich in coal, power and mine
resources. A large number of gangue and coal cinder have been exhausted and accumulated. Most
the newly built or reconstructed enterprises have been taking the gangue, coal cinder, varies
industrial waste and sand or stone as their raw materials, manufacturing the bricks from gangue and
coal cinder, as well as concrete blocks and other unnecessary fired products. In southwest region,
Great number of clay material for fired bricks have been more and more replaced by the material of
shale. Shale bricks have constituted over 80% in the area of Chengdu. In the east and southeast
regions, hill soil, silt from rivers, varies industrial waste, etc has been used for hollow bricks, blocks
and unnecessary fired products. In northwest region, it is rich for clay resources, most are using clay
hollow bricks, but in Xinjiang, concrete blocks are accounting for large proportion. According to
the stat of the Year 2003, total proportion for the new wall material being used in whole China has
increased 33%, which means about 263 billion pieces. The solid fireclay brick has been reduced to
530 billion pieces. It has been known from the structural change of the raw material that the brick
making industry, in the areas around big and medium size cities, which are destroying the farmland
in a large

Scale has been effectively stopped by the reason of the policy guidance, inspiration and
promotion. The phenomena of using the shale, hill soil, silt from rivers and all kinds of industrial
waste have been initially constituted. It is no suspect to have a deep significance for effectively
using the resources and protecting the environment.

2. Energy becomes effectively used and consumption becomes reduced, however it is still in
very serious situation of energy waste in general.

Energy consumption for brick making mainly have two aspects, including burning material and
power consumption, especially the burning material consumption and waste. Since the wall material
innovation work started, 10~25% heat consumption can be reduced because of changing the product
from solid bricks to hollow bricks, including heat cost for industrial waste, such as gangue and coal
cinder used. It can reduce part of the using coal, or completely. Those developed unnecessary fired
bricks would have replaced some of the fireclay bricks. As a result, brick making industry,
achieving a better result in energy conservation has saved 60 million tons of coal.
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In the view of national spot check, energy consumptions are different in levels among enterprises.
For example, those enterprises that are taking the gangue and coal cinder as main raw materials
have stopped using coal, or small amount being used. Those enterprises that are taking gangue and
coal cinder and slag as burning materials also can reduce their coal consumption 20%~30%, and
over 70% enterprises are belonging to this range. But some enterprises that are completely using
coal as burning material will consume 1.2~1.5 ton of coal for 10,000 bricks. Some are even higher
than this figure. These enterprises are distributed in villages and are in 40% of the total enterprises
approximately.

In view of wall material innovation policies and requirements, the inspiration methods of
industrial energy conservation are mainly reflecting in solid clay brick manufacturing and in the
field of using industrial waste. But there are lacks of methods in improving the heat facilities of
itself, increasing the heat utility efficiency, remained heat recovery and reducing the energy lost and
saving. For example that ration standard for industrial energy consumption, which issued in the year
of 90s’ last century, has not well been conducted so that it has completely influenced the energy
conservation result of industry. From the view of power consumption, because it costs 0.55~0.70
Yuan RMB for each degree of electricity and has a big proportion in the expenses, enterprises have
paid great attention on it, but still have the issues of “a big horse pulling a small cart” and very low
efficiency with the facilities. So there is nothing to say about reducing the energy consumption and
increasing the capacity for compensation in large scale. Production cost has been increased and
utility efficiency of energy has been influenced.

3. The process equipment level in enterprises increased, but proportion is not enough in the
whole business industry. The whole process equipment is still far behind.

Large investment in China brick making industry began in 80s’ of last century. With the
completion of reforming in deep and constitution of the economic marketing system, most of the
old state-owned enterprises have carried out the operation of closing, stopping, integrating and
transferring. Most of the newly invested enterprises have been built under the basis of private and
collective economy in the village, or influenced by the consciousness of small-scale peasant
economy. Because of this, it has a very popular phenomena named “three low and high”, which
means low equipment level in technology, low production efficiency, low quality and high energy
consumption, high labor intensity, high proportion for small scale production. In recent years,
owning to the interposition of coal, power, metallurgy and real estate industry, the newly built brick
making enterprises have had a high mechanization in large scale with good quality. It has to be very
good examples for the industrial reform and development. According to the investigation for 80
brick making enterprises in Chengdu, the total capacity are 2.1 billion bricks with 8900 employees,
production efficiency is 0.236 million bricks for every employees in average and the average
production capability of each enterprise is 26 million bricks per year. 36 enterprises have reached
the capacity more than 30 million pieces every year among them. 44 enterprises have started to use
vacuum equipments and 36 enterprises are still using the ordinary brick making machines. Only 13
enterprises that are having the tunnel stove. Among them, 75 enterprises are private owned or
individual contracted, and the rest of the S enterprises are collective owned. Chengdu is one of the
quick developed city brick making industry of China, which can reflect the developing level of the
whole city regions of our Nation. Concerning about the whole situation in China, the brick making
industry are still behind in system of raw material treatment, forming, cutting, finger lifting, oven
drying and controlling. It shows clearly that there is no projecting point with the guidance of policy
and rule of law and inspiration policy in the field of technical progress in business industry. One
can’t make bricks without straw. This reflects that the technology and equipments are also
becoming the important facts to restrict the wall material innovation of China. Sketch 1~3 shows
the basic technology and equipment condition of our brick making industry so far at the moment.
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Natural drying kiln enterprise Less than 10 million pieces/year
Manpower drying kiln enterprise Between 10~30 million pieces/year
]
Manpower tunnel stove enterprise More than 30 million pieces/year

In the field of brick-tile machinery, brick making equipments have a certain improvement in
variety, performances and quality because of the forces of wall material innovation, many new
equipment have been developed and utilized in recent years, such as: type 70/60-3.8 double step
vacuum mud extruder, auto cutting and figure lifting system, vertical monster type cutting line,
vibration type mixer, material curing storeroom and big section tunnel kiln which have given an
solid foundation for the alteration and improvement in brick making industry.

Among those main 30~40 domestic equipment manufacturers, only one enterprise’s sales income
is over 100 million and 5~6 enterprises’ sales income are between 20 to 40 million. All others are
below 20 million for sales income. Five enterprises passed the international quality certificate ISO
9001. 30% equipment manufacturers possess the coming inspection labs, brick testing entities and
computer R&D system, which.have a strong R&D capability. In the field of system and system
reform, 70% enterprises have finished their stock alteration, or are at the stage of reform. Other
enterprises are private enterprises. The equipments in those enterprises can basically meet the
equipment requirements of China.

4. Environment pollution has been slightly alleviated, but volume for carbon dioxide
exhaust has been still too much. It has given a heavy pollution for the environmental

atmosphere.
Many small enterprises are existed among China’s brick making industry, which are distributing

widely. Coal is mainly used for brick—making. (According to the survey in 305 enterprises, the
enterprises with raw coal account for 93% and this ratio may be higher in comparison with the
integrative industry.) A large number of carbon dioxide exhausted during the coal burning and some
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kind of coals give sulfur and other harmful gases while burning, which causes the damage or
destroy for the environmental atmosphere. Owning to the long-term pricing for bricks are low, there
is only a little profit for the business of brick enterprises. Most of the manufacturers have been
unable to use gas and oil, or other methods for treatment, they can only let the harmful gases to be
exhausted freely. In recent 10 years, because the hollow bricks and block forming products have
been increased and solid fireclay bricks are reducing at same time, the quantity for coal is dropping
down. Also the exhaustion for carbon dioxide gas from the brick making industry has been reduced.
But in point of the reality with 500 billion solid fireclay bricks per year in China, it is still a very
heavy pollution to the atmosphere environment. From the new wall Material Policy, Laws and
Regulations at present in China, it is difficult to inspire and motivate the enterprises to save energy
and reform exhausting. In the eyes of effectively use the energy, profit and concept understanding of
brick making industry itself, there are many difficulties existed in the work of exhaustion reducing.
So, it has still a long way to go and to be the great task of long term in the field of energy effective
utility and carbon dioxide gas exhaustion for China brick making industry.

5. Environment of the market has been improved, but enterprise’s financing channels are
not well connected and the capability of the enterprise itself on reforming and developing is
not powerful enough.

Brick belongs to local material, the constitution of the marketing environment and rules or
regulations are mainly depending on the local policy, construction form, scale, consumption concept,
group understanding and action to the market, etc. In this case, there has a big difference among
different markets. In recent 10 years, with the guidance and inspiration of the policy, some changes
have taken place in the demand market of brick products. For example, more and more customers
have accepted hollow bricks and the market has been enlarged. More customers accept the products
with good quality and high prices. It has given dynamical power to the quality improvement for the
products of brick making enterprises. The selling price in northeast regions is 0.12~0.22 RMB Yuan
(standard piece), 0.08~0.18 RMB Yuan in northwest and north part of China, 0.12~0.18 RMB Yuan
in southwest and 0.11~0.32 RMB Yuan in south and east area of China. Shanghai and Beijing are
the highest among the prices, which reflects that the speed on the basic construction is going fast in
these regions and has a higher economical developing level. It also shows that much effort have
been given in the field of wall material innovation and energy conservation.

The way of brick products on sales are normally distributed by the manufacturer themselves and
it is very seldom to see distributors and agent. There are two groups of customers in private and
organization sodality. The former is to build the individual houses, which are in cash deal. This
group of people are mainly distributing in the countryside. The latter is mainly the real estate
exploiters and contractors, which are distributing in the towns and cities. Because this group of
people is going to use a large number of bricks, they normally order the bricks through agent or
directly from the brick manufacturer and mostly on credit. It has caused large amount of money to
be in arrears and even dead by the way of credit payment, which has brought great difficulty for the
normal business of brick manufacturers. In order to avoid commodity payment being in arrears,
brick manufacturers have to participate in the competitions with a low price, which causes a vicious
circle and operates the business with little profit and even in the condition of loss. Under the support
of Chengdu government, over 100 brick manufacturers have established a sales company with
integration and have tried to use the same prices, sale in consolidation and receiving the payment
within the price range approved by the pricing department. The purpose is to solve the problems of
bad competition and payment in arrears, but the result is not in ideality and has to be researched,
discussed, tested in a further step, and to summarize experience. From this you can see that the
payment to be in arrears is in grain at present market, which is not only involving the diathesis,
concept of law of individuals, but also involving the ethic moral and reputation rules of the whole
society, even covering the system problem of society. It has become a very critical problem for
troubling the operation and the development of brick manufacturers, as well as brick industry and
should be attended to and regarded to.

Brick making is a traditional industry. The products have been priced in value of lower position
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because of the social prejudice of low technique, position and bad visualization. Enterprises have
been limited a lot in financing. In the past, the industry was mostly invested by local government or
provided a loan by the bank. With the development of economical system reform, individuals
replace the principle of investment and villages, financing -are mainly relying on the
nongovernmental. Via the survey in 305 enterprises, it shows that only 4.3% enterprise can gain the
bank loan. Though large amount of wall material innovation funds have received as per the wall
material innovation policy specified and have been used in the reforming work and development of
the enterprises, but could have given the function what it should be as being lack of the detail
specifications and methods of how to spend the funds. As for the channels of debt market and stock
market, etc, they are in the situation of rarity.

Financing is the basic demand for an enterprise’s business operation, reform and development.
An industry of over 100 thousand enterprises with nearly 10 million employees, if the financing
problems are not necessarily solved, only relying on the enterprises themselves and developing in
freedom, our wall material innovation and energy conservation work can be only in the conditions
of big thunder with little rain, meet difficulties in every single step and influence the corresponding
development of economy.

IV. Problems and Future Development Prospect in Brick-Making Industry
During Implement of Policy, Laws and Regulations

The policy laws and regulations for wall material innovation have given a great influence on
production of brick making industry. It is no doubt to have given an opportunity and challenge to
the brick making industry in reform and development. But there are some problems existed while
implement and two big main obstacles existed in summary.

1. Obstacle of consciousness or named mentality, which causes a lot of difficulties while
giving a complete implement to the policy of laws regulations.

Qin bricks and Han tiles have used to be a kind of symbolization with long history and honorable
by our traditional culture. At present time, with the development and progress of the society, they
are attended spurned by the whole society because of its dropping behind technology, conservation
and endangering the environment. It requires people to change the conception and behavior
guideline. Nevertheless, as far as the brick manufacturer is concerned, especially thousands of small
enterprises, they are very much fond of the traditional production mode with small investment,
quick efficiency and easy operation, it has become a habitual forces. The fireclay bricks are good
products at a fair price to the customers with a long time test out. The bricks are still taken as the
“believed” products though there are differences in quality and have never been lack of market. In
regard to the construction industry, bricks are easier in transportation, moving around, operating on
frame and use. It is not easy to break the bricks and the bricklayers are skillful with the operation on
site, and fireclay bricks are available for the application and deeply loved by the bricklayers. As for
the executers of law, thought there has a clear specification on policy and rule of law, executers of
law might generate the emotion of being afraid of difficulty and collision sometimes. For example,
during a conference, one officer pointed out the suspicion that the full gangue made bricks are
complying with the standard, but would it loss the tensile after several years used on the wall and
give a disaster? One officer once said that would the brick be strong enough with some holes on it?
From this you can see that many people don’t understand the national policy and the development
of the brick making industry itself is much sealed. Marketing participants in consciousness and
behavior are lag behind. The forces of principle part on promoting the wall material innovation have
not been constituted or achieved the same understanding and composition. A famous person once
said that it would be a most terrible forces coming from the habitual influence of millions of people.
It should not be looked down on the industry of brick making. Up to now, people like to build their
houses with fireclay bricks and tiles in some areas of China. In other places, people think the hollow
brick is not earthquake resisted and not strong enough. They would rather choose the clay brick
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than hollow brick. These potential conciseness existed have given difficulties to the implement of
wall material innovation policy laws and regulations and great resistance to the wall material
innovation work.

2. Obstacle of action or human obstacle influences the progress of wall material innovation
work and the results of lmplement

The wall material innovation is the work of system project, which needs the full support and
cooperation from the department like industry, land utility and government, energy, environment
protection, finance and tax, especially under the period and condition of China social shunt and
uncompleted economical system of market. Owning to the driving of profit and various complicated
personal connections, implement of policy in some areas has been influenced by some factors given
by people, that caused the problem of implement not completed, or even error and deviation
phenomena happened. It has brought the resistance for the implement of policy and rule of law. For
example, 170 cities have been required with the time limitation to use the clay-brick, it is one of the
important task specified in the wall material innovation and rule of law. But in some areas for the
necessity of local profit protection, many excuses have been found, explaining that if the clay-brick
factory is closed, the local financial income will be reduced and the loan provided by the bank will
not be recovery, etc, which have made a lot of difficulties to close, stop and reform those solid
clay-brick factories. Clay brick with 30% industrial waste mixed is the product supported by the
policy, but how much quantity of the approved waste to be mixed up is seriously influenced by the
factors of people, which causes the a lot of products to be taken care of by the policy with less
quantity of industrial waste, or even nothing waste inside of the material. Wall material innovation
fund is the special capital for industry developing the new wall material and it is also the principle
channel of financing for the wall material innovation. Because there are lack of the detailed
specification in field of application condition of utility, requirements to the object that who is going
to use it, delivery standard and approving method, implement process, supervision and checking,
etc, there has been a serious phenomena of appropriation and occupation. Thought the ministry of
finance of China issued a specific collection and utility measure for the fund, the implement results
are still not in transparency, which have caused the issues of not investing the full amount of
billions fund collected from the whole nation every year into the causes of wall material innovation
as per specification. For example that one wall material innovation department had invested the
fund into a collective enterprise as the allowance of reform for the gangue hollow brick was deeply
complained by various departments concerned. But in some cities, the fund that has been invested
into the office building were accepted because of the causes named state-owned. Wall material
reform office is a special organization under the leadership of the government. Large number of
work has been done since it has established, but most of its responsibility existed so far at the
moment seems to be reflected in the field of receiving the fund for the wall material innovation. A
big reform engineering project which is only concentrating on issuing documents and ordinary call,
but not on strengthening the forces of organization, implement, checking the specific objective and
method of implement, as well as not on investigating and researching the popular issues existed
inside of the industry and enterprises will have a big discount on the achievements of our wall
material innovation and construction energy conservation. It is also very difficult to obtain the
specific target and task for the wall material innovation. This problem has to be treated and
considered in a sincere ways by the law execution department of the government, administration
department concerned and people of same trade and occupation, which is also going to be the basic
requirement and guarantee at present and future for the deep development work of wall material
innovation.

3. Future development prospect of brick making industry

Brick making is an industry consuming the nature resources and its development is limited by the
policy on resources and energy of the nation. It certainly has a close relationship with national
economical development level, especially the rise and fall of construction industry. From 80’s to
90’s of last century, China brick making enterprises and whole product capacity were in the period
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of quick dilatation, it was becoming a social hotspot by solving the problem of living, especially in
the vast countryside. Farmers were set off upsurge of construction for houses and it is well nigh in a
large-scale construction, which gave huge consumption demand for the development of brick
products.

When 21 century came, the demands for the houses like “dress warmly and ear one’s fill” have
not been the critical problem. With the big increase of income among some people, the demands for
the houses have changed from the period of “dress warmly and ear one’s fill” to the period of
“comfort and luxury”. It means that inhabitation needs not only big space, but also the high quality
of living environment, which points out a new requirement for the structure of the houses and the
materials used.

It is forecasted by the department concerned that the buildings of whole society of China to be
completed in a few coming years will achieve 1.8~2 billion square meters and the demands of the
cities and countryside will be kept between 1.3~1.5 billion square meters. The average living areas
will be gradually increased from 8 square meters to 20 square meters in future time. This means that
there will be a large development space for construction industry of China, especially for the family
houses.

According to the development features, demands of the market and development tendency of
China brick making industry in 80’s of last century, it is estimated that within next 5~7years, China
brick making industry will have a clear improvement in product variety, quality, processing
equipments, technical level, scale of enterprise, management quality, energy consumption and
environmental protection. The whole industrial level will go up a new step, mainly representing in
the following aspects:

(1) The yearly firebrick capacity of China wall material industry will be about 600 billion pieces,
demands and supply will be balanced. It is estimated that the demand tendency for such a quantity
will not be changed and it is going to be relatively stable.

(2) The structure of product variety will be optimized in further step, which means the fired
multi-hole brick, hollow brick, gangue-brick, coal powder brick and decoration wall brick.
10%~15% will be increased within next 5~7 years according to the estimation. Fireclay bricks are
going to be reduced with the implement policy of “forbidding using solid clay-bricks” and speeding
up the construction step in the villages and towns. The quality of brick products will be improved
and the prices will be stable or increased a little bit. Good quality with high price will become the
demand tendency of the market.

(3) Small scale enterprises (less 10 million bricks per year) will be gradually eliminated and
economical scale enterprises (over 30 million bricks per year) will be gradually increased. The scale
of enterprises will become rationalization day by day. This is the necessary achievement by the
guidance of the government, also the necessary option of the marketing development.

(4) The adobe dried by manpower and energy conservation stove or tunnel stove
are the practical investment given by the brick manufacturer. It is the best combination among
consumption, efficiency and production capacity. Though the manpower drying technology is not
very popular used in brick making industry, it is estimated that the utility and demand for this kind
of technology has to be more and more increased with the improvement of the marketing, serious
competition among enterpriseés, policy control in land for brick making and internal demand of the
enterprises’ management. Within the next 5~7 years, it is hoped that such kind of technology will
reach more than 40%.

(5) China is not only a large energy consumption country, but also with certain amount of
shortages in energy demand. With the shortage tendency becomes worse and worse, it is a critical
problem to make full use of the energy in brick making industry. It is estimated that the coal
consumption and exhaustion for carbon dioxide will be clearly reduced with enterprises closed by
the reason of high-energy consumption, small scale and solid clay brick to be reduced.

* The yield in China’s brick-making industry is usually described with the converted standard brick
quantity and the standard brick size per piece should be 240x115x53 (mm).
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Annex 3

General Situation of China Brick-making Industry

I. Development History on Brick-making Industry in China

Being a traditional handicraft industry and an important component of construction material
industry of China, the brick-tile industry of China belongs to the category of raw material industry,
also one of the basic industries. And the sintered goods is one of the most ancient construction
materials, which has enjoyed her glory history more than six thousand years (the sintered block
unearthed at Sanxingdui Site in Sichuan) and back to five thousand years, there had been
pottery-making workshop at the Banpo Village in Xi’an City, China. The brick-tile industry has
developed on the basis of daily pottery trade while the genuine brick-tile had been discovered at the
end of Chinese slave society and the early days of Chinese feudal society.

Brick, also called “BI” or “LINGDI”, originated from the Warring States Period (from the year
475 BC to 221BC). Many varieties of brick such as bar brick, square brick and handrail brick have
been discovered at the construction sites of the Warring States Period, which were mainly used for
flooring and walling. The bar brick and square brick were shaped by the model with decorative
pattern made on the surface while the handrail brick was decorated with crouching beast pattern,
ancient, simple and vivid. Still there had been another kind of bar hollow brick used for
constructing tomb and its chamber and the hollow brick was always decorated with geometry and
the picture of dragon and phoenix. During the Warring States Period, the kingdoms such as Qi, Chu,
Wei, Yan, Zhao, and Qin and Zhongshan, etc., had successively constructed the Great Wall with a
lot of soil, sun-dried clay brick, stone and sintered brick, etc. for resisting others attacking.

Tile, also called “Weng”, was originated much earlier. As far back as in the Xizhou period
(from 1lcentury BC to 771BC), the tile had already started making. The plate tile, tube tile,
semicircle tile end and ridge tile have already been unearthed at the construction sites of West Zhou
Period. The black tiles are bigger and made with primitive technology, not more. And guessing from
the tiles, they may be used at the roof and cullis of the thatched cottage. The invention of the tile has
resolved the difficulty on water-proof for the roof, which was a great progress on architecture for
making people of the West Zhou Period get rid of rough living condition or the so-called “roofed
with straw and walled in soil”. By the period of Chunqiu Period (from 770BC to 476BC), the black
tiles were gradually promoted for construction, tile having enhanced for shaping. The tile nail or tile
nose of the plate tile and tube tile was basically disappeared. The tile nail was separately used if
having to use it. The end of the tube tile, semicircle tile and circle tile shield had a wedge that could
connect the tiles on the roof smoothly and levelly. The black tile from the Chunqiu Period is smaller
and thinner than that from the West Zhou and the tile surface has some protruding texturization. By
the Warring States Period, the plat tile, tube tile and roof tile had begun going in batch production,
which were used for the roof of high officials and leud, with tiles colored. Although not getting rid
of primitive state, the brick and tile had been better than that from the Chungiu Period in decorative
picture, solidness and the function keeping away water. The texturization had richened up to more
than 20 varieties such as line vein, cloud vein, vein of a mythical ferocious animal, vein expressing
double beast around a tree, dragon vein and bird vein, etc. which has demonstrated that the
technology on brick-making and texturization at that times had reached the level considerably high.

The first important phase of ancient brick-tile industry in China

The Qin and Han period (from 221BC to 220) is the first important phase of ancient brick-tile
industry of China.

After unifying China, the emperor Qinshihuang of Qin Dynasty had sintered a lot of bricks and
tiles for constructing capital, palace, roads, tombs, etc. The black bricks used for flooring has been
unearthed at the sites of Epang Palace in Xianyang, the ancient capital of Qin Dynasty, of Lishan
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tomb. Except those without texturization, the rest bricks and tiles were decorated with sun,

snowflake, and pane pattern, etc. Cast with geometry, dragon and phoenix, etc, the hollow bricks

were used for step, footboard, or for walling. And still, there were some bricks such as five edge
brick, trisquare brick, wedge brick and Zimu brick, etc., used for fastigium, house corner and arch
location of tomb chamber. The varieties of the tile had not diversified much while they had richened
with texturization, the animals on which such as running deer, standing bird, dashing leopard, etc.
posturing beautifully and lifelike, the plant texturization on which such as foliage, sunflower and
lotus, etc. vividly and attracting and cloud drawing on which had centralized characteristics of the
kingdoms at that time, natural and smooth. The tile end and hollow brick with picture had already
been beyond the scope of construction material, being listed as artworks. On the year 214 BC, to
defend the aggression by the Xiongnu aristocrats from the North, the emperor Qinshihuang had
mobilized hundreds of thousands labor force to construct the Great Wall at the north of Qin, Zhao,
and Yan, etc. with a great lot of materials such as earth and stone, gravel, willow, reed and bricks,
etc., having integrated the defending walls at that time, now called the “Great Wall”. The ancient
site of the Great Wall beginning from the west at Lintiao, close to the Yinshan Mountain at the north,
reaching Liaodong in the east, had been up to more than six thousand li, called commonly as
“Wangli Great Wall”, leaving relics at the site by now. The Great Wall is one of the greatest projects
in the world, demonstrating the marvelous wisdom and willpower of the ancient Chinese and the
striking achievements on architecture material of Qin Dynasty.

By the Han Dynasty the arch structure and brick construction had further developed and small
bar bricks had become the expensive wall materials, with similar weight and size to that of the
present times. The proportion of length, width and thickness is about 4:2:1, which shows that the
brick in the masonry works had already possessed modulus property. The bar bricks, except for
constructing tombs, had also been used for storehouse, cave chamber and well and ditch. Generally,
square brick and hollow brick had been decorated with various veins or geometry, the square bricks
being used for flooring, hollow bricks for tombs and abutment support. The wedge bricks and tenon
bricks were made in the West Hang Dynasty and the wedge bricks, matched with bar bricks, were
used for constructing tomb chamber, the arch’s integrity sometimes to be strengthened with the
Zimu tenon bricks. The brick sculpture originated from the Han Dynasty, always decorating
doorplate, door tower, screen wall, wall end, handrail, tomb chamber and Xumi pedestal. The figure
brick and hollow brick with picture has possessed historic significance and art value, vividly
showing the production activities of the day such as sowing, harvest, rice processing and brewing,
etc., the buildings such as palace, pavilions, dwelling houses, street, and court door, etc. and the
social custom such as marketing, banquet, hunting, and traveling by cart, etc. and some fables of
remote antiquity. The varieties of the black tiles had extended to some extent with improved quality.
The circular tile end has sculptured official words or epitaph, good fortune remarks with veins
simple and clean, rich with diversity. The four tiles with deities such as Qing dragon, white tiger,
red bird and Xuanwu may be listed as the best of the day. Eyebrow had shaped into band or tooth
while small tiles did not have tile head.

By the period of Qin and Han Dynasty, the brick-tile industry of China had prospered than ever
before, gradually formed into an independent handicraft industry. And from that time, the reputation
so-called “Qin brick and Han tile” had begun popularizing in the society up to now. Although for
this it is sorry that, by now, the systematic literature about brick and tile sintering technology has
not yet been unearthed, we can still have a glimpse to the mystery on the sintering technology of the
Qin and Han Dynasty from the fragmentary records in the scattered in the ancient literature. From
the Qin Dynasty to the beginning of the West Han Dynasty, the tube tiles were made with three
working procedures, firstly making the tile core, then the edge, finally to finish tile tube. And by the
medium phase of the West Han Dynasty, the working procedure had simplified to some extent with
tile core and edge finished one time. The bar brick, square brick and hollow brick had shaped with
model for sintering.

By the period of Sanguo, Liangjin and Nanbei Dynasty (from the year 220 to 589), the output and
quality of brick and tile had further improved. The brick structure was mostly used for the tomb
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chambers, which were used for the secular buildings by the Beiwei Dynasty. The size of brick and
tile is generally small and the large hollow brick is rarely seen. The brick and tile unearthed in the
sites of the construction of Beiwei Dynasty are characterized respectively. The rectangle brick is
solid, sintering in high temperature and the location of tile head is decorated with flower pattern or
sawtooth vein. The tube tile is generally going without vein decoration and inner part is decorated
with cloth vein. The lotus and beast decoration are mainly used for the tile end. The Songyue
Temple tower built at the Dengfeng County of Henan province during the fourth year of
Zhengguang period of Beiwei Dynasty is the brick tower with the longest history in China and the
tower, except the tower pedestal constructed in stone sculpture, is wholly built with grey and yellow
bricks. It is deserved to point out that the azure stone wares such as eyebrow, ditch head and bird
tail had already been used for the important part of the palace roof. At the site of the ancient city of
Beiwei Dynasty in Datong city, Shanxi province was discovered some azure stoneware pieces, the
core of which contained fine sand with glaze colored shallow green. It is the earliest azure stone tile
discovered by now.

The second important phase of ancient brick-tile industry in China

The period (from the year 581 to 907) of the Sui and Tang Dynasty is the second important phase
of ancient brick-tile industry of China.

During this period the application of bricks had been gradually enlarging. It is discovered at the
sites of Daming Palace and Bohai Shangjing Palace built in Tang Dynasty that, except the wooden
pillar, arch and stake, the abutment base was generally built with two materials, stone and brick.
The cities were successively built with brick, soil and lime. With tomb bricks increased gradually,
the tombs of Tang Dynasty such as Qin mausoleum, Shun mausoleum, etc. all used bricks for
constructing coffin chambers. The brick towers coping wood tower were gradually increased. The
Xuanzang tower (or called Dayan pagoda by nowadays people) at Xingjiao Temple in Xi’an and
Xiangji Temple are good examples that bricks in constructing replaced wood. The palace began to
decorate floor with flower pattern. The surface of the court door was decorated with walling bricks.
By this stage, the technology of brick-tile had made some record. During the period of the first
emperor of Sui Dynasty, the azure stone was colored with green, which was later promoted for
palace roof with color, painting red, coated with lacquer. The black tile, grey tile and azure stone tile
had become the important materials of roof. The grey tile was generally used for the common
buildings while black tile and azure stone tile for palace and temples. By the Tang Dynasty, the
prescription and technology of azure stone glaze had again improved greatly, with “three colors of
Tang” with yellow, black and green famous home and abroad come into exist. The azure stone tiles
unearthed at the site of Daming Palace are more colored green, blue less. The pillar base of the
Bohai Shangjing Palace was laid out with green azure stone components. The quality of the azure
stone tile is solid, with beautiful color and primitive and simple shape, full of national
characteristics. Although not much in quantity and only using it for the palace’s roof ridge and
cornice, it had already attracted the world with striking brilliance.

During the period of Wudai, Song and Yuan Dynasties (from the year 907 to 1368) and with the
continuing development of brick-stone construction and arch structure, the sintering and use level of
bricks and tiles had risen higher. The bricks and tiles output of the Song dynasty had increased to
some extent and many cities, except using bricks for city walling, had also used bricks for paving
roads and deck. At many places all over the country were built quite a lot of brick towers such as
tower at Baoen Temple, Liuhe Tower at Hangzhou, the tower at Kaiyuan temple in Ding county,
Hebei province, etc. By this period, the manufacturing technology of azure stone tiles had gone into
mature stage, with the specifications of the azure stone tiles standardizing gradually, the application
of the azure stone tiles apparently enlarged. At the fourth year of Qinli period of Beisong Dynasty
(the year 1044), the technology improvement of azure stone tiles and other azure stone wares and
the standardized components and incrustation achievements were demonstrated by the
reconstruction of the multi-eave azure stone tower with eight corners at Guo temple in Kaifeng.

It is worthwhile to point out that, by this stage the more systematic conclusion about sintering

27



technology of brick and tile had begun. At the second year (the year 1103) of Congning period of
the Beisong Dynasty, the Shaojian official Li Jie of construction department in charge of projects,
according to the emperor’s decree, had compiled a book titled “Regulations on Construction”. On
the kiln regulations of the fifteenth volume, the author had firstly in history summed up and ruled
more scientifically on the size, raw materials, forming, drying, kiln loading, sintering, the
specifications and bricklaying of the kiln. For the technology strictness of the day, a glimpse may be
got from the abstract of the book: “before making adobe, the soil must be mixed and made ahead of
the schedule by one day”, “fine soil to be used for making tile body, no sand to be mixed, and to be
shaped and compacted ahead of the schedule by one day, taking it out of the model for sunning”, the
adobe “ to wait for a little drying and to veined deeply, four pieces to be made from every bucket of
raw material (tiles to be two pieces from every bucket of raw material, a line to be drawn at the
center of the lined tiles, to draw with cross way), for the lined tiles, the water component to be
designed outside”, for the azure stone tile, “to be colored with Huangdan, Luohe stone and copper
powder, which would be evenly mixed in water (in winter to mix with hot water), to sculpture beast
on the tile back, the sculptured beast to be designed outside, (for the heavy tube tile, the big end to
be shaped from the back and for the lined tile, to be shaped from the tile lip), for the azure stone
tiles, yellow to be taken as the main, which was stated with detail in the book, “the empty kiln to be
loaded by one day in advance, to begin sintering next day, and another day, to water the sintering
bricks which would be thoroughly cooled in three days, then unloaded by the seventh day. For the
black brick kiln (loading and unloading the kiln to be operated strictly following the regulations),
common grass to burn firstly (to get a glimpse into the kiln, no firewood, sheep excrement and oil
residue to be burned), next to burn wormwood, pine and cypress branches, sheep excrement, boon,
and thick oil, to cover it for preventing smoke from going out”, “the azure stone kiln to be loaded
one day in advance, the sintering to be changed next day and the kiln to be opened on the third day,
the kiln to be unloaded after it is cooled in five days.” For the size and construction of the kiln,
introduction about it was also given. “for constructing kiln, the bar bricks with length one foot and
two inches, width six inches, thickness two inches to be used for constructing, and for the lower part
of the kiln tank, tunnel, bed, sub-door and gate, they will be constructed with beautiful eyebrow
form with the upper part supported and the smoke to go out through the shielded tunnel.” The book
“Regulations on Construction” was the specifications for the Beisong Dynasty government to
administrate the projects such as palace, altar, temple, official building, and mansion, etc., which
had mainly summed up the effective experience of the masters relayed from generation to
generation. The volume on kiln regulations has demonstrated the technology level on sintering
bricks and tiles of the day in the middle region of China, which has significant reference for
studying the material development of the Song Dynasty, even of the whole ancient times.

The third important phase of ancient brick-tile industry in China

The period (from the year 1368 to 1911) of the Ming and Qing Dynasty is the third important
phase of ancient brick-tile industry of China. .

At this stage, the bricks and tiles were commonly used for civil buildings. The application of
cavity wall had saved bricks greatly, which accelerated the promotion of the brick wall. The skill on
“brick ornaments” and “brick sculpture” had already matured. Most city wall of counties and cities
in Nanjing and Beijing and other regions had constructed with bricks. In the Ming dynasty, for
defending aggression from Tartary and Wala nationality, the Great Wall had been built and
maintained more than eighteen times from Hongwu to Wanli period. The existing great wall more
than two thousand li in Beijing, Hebei, Shanxi, etc. was built at that time, most of which are
preserved well by now. It is rarely seen in the world for the majesty verve, the arduous extent of the
works, quantity of the used bricks. The Beijing of Ming Dynasty was built and enlarged on the basis
of the capital of the Yuan Dynasty, from the west to the east of which was 7,950m, north to south
3,100m, from the west to the east inside the capital 6,650m, north to south 5,350m, basilica city to
be located at the center close to the south, from east to west being 2,500m, north to south 2,750m,
the dominating buildings of which are palace garden, temples and cloisters, official office and
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mansion, etc. The brick quantity to be used for the basilica city was considerably striking. The
Imperial Palace in Beijing, is a palace group, which finished the construction with fourteen years
beginning from the fifth year (A.D.1407) of the Yongle period of the Ming dynasty, the bricks used
for which were from Suzhou, Jiangsu province, pottery soil from the Taiping county of Anhui
province, azure stone tiles and other azure stone wares to be produced by the “official kiln”—the
West Kiln, etc. with monopoly. The demand for the quality was very strict. The large square brick
was produced with purified mud, which was solid with metal echoing from beating. For most
occasions, the bricks were used for constructing fireproof buildings such as imperial archive room,
sutra storage tower, etc. Both quantity and quality are unprecedented for the produced azure stone
tiles and bricks, only to be restricted with color and decoration theme. The yellow azure stone
walling bricks and tiles to be used by the imperial class with monopoly were absolutely prohibited
from being used by the civil citizen, “those to violate the law shall be sentenced to death.” The
blank to be made with clay for the early azure stone wares, the kaolin was used for making blank
from the Ming dynasty. The azure stonewares from such blanks were solid and close-grained with
high strength, not easily to be wet from moisture. The walling bricks of azure stone were used for
towers, gates, and screen walls. It was recorded that the damaged Baoen pagoda at Baoen temple in
Nanjing was a brick tower with nine floors, the surface of which was decorated in azure stone
walling bricks with different colors such as white, shallow yellow, deep yellow, deep red, brown,
green, blue and black, etc., glittering with effulgence.

The book “Making Products with Mined Materials” written by Song Yingxing published on the
tenth year of Congzhen period of the Ming dynasty is one of the important scientific literatures of
the Ming dynasty. The book was divided into three parts, eighteen volumes, which recorded and
narrated with detail the production experience and skill about the ancient agriculture and handicraft
industry, with a lot of iconography appended. The seventh volume on pottery craft had again drawn
the experience on sintering bricks and tiles, recording and narrating the technology on the raw
material, forming, drying and sintering, etc. To take soil for making tile has to dig more than two
foot, “to select the clay without sand for making tile blank”, “for taking soil for making bricks, the
soil color has to be made clear through digging and those will do such as blue, white, red, or yellow
(much red clay deposited in Fujian province while the blue clay to be much deposited in Zhejiang
province, called “kind clay”), those of which will be the best with property “clay not scattering and
powder without sand”. And after this, taking water for moistening clay, several cattle will be driven
to trample the clay into paste which was to be put into the wood basket.” The method for making
raw material has still been used in the mountain village where minority nationality people densely
lived and the remote region. The tile to be used for the civil houses was divided into four pieces.
For this, the circular bucket will be firstly used for model, the four bisectrix to be made outside the
bucket. To trample the clay into ripe clay, it will be formed into oblong clay bar and a piece of tile
blank will be cut off from the oblong clay bar with a bowstring set on the clay bar end with scale
fixed. The clay piece cut off from the clay bar would be kept close to the outside wall of the bucket
tightly and when it was a little drying, the clay piece would be off from the bucket model. The clay
circular tube from the bucket would be divided into four tile blanks. Bricks would be shaped with
model. When the tile blank was made and dried, they would be laid inside the kiln. Then making
fire for sintering, it would be going for a night or two nights and when to flame out would be
decided by the tile blank quantity inside the kiln. When flaming out finished, watering would be
going on the top of the kiln (to have kiln drunk), which would make the tiles inside. the kiln emit
blue and black luster. The finished brick blank would be laid inside the kiln. “to burn for a whole
night for the kiln loaded about three thousand Jin. And two nights burning would be going for the
kiln loaded with six thousand Jin. The flame should be burned into white if the coal would be used.”
At the side of the top of the kiln taking as firing the firewood were cut out three holes, which were
used for discharging smoke. And when the burning came to its end, the orifices would be sealed
with mud, with watering followed for “essence changing”. If the firepower had one part not met, the
bricks would lose luster and if three parts not met, the bricks would be turned into “bricks sintered
with weak fire”. The bricks out of the kiln would show the original color of the soil blank, which
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would be returned into clay after a period of eroding by rain and wind. If the firepower had one part
exceeded, the surface of the bricks would be broken and having three parts exceeded, the bricks
would be broken and arched. And the burning temperature symbol had to be observed and identified
with experience only. The “essence changing” (meaning to change blank color with watering) was
the method on sintering black bricks and black tiles, which was invented by the Chinese working
people two thousand years ago. This was recorded and narrated with detail by the book, “for
essence changing, the top of the kiln to be made into plane, a little humping around with watering
on it. For the kiln loaded with three thousand Jin, four thousand Jin of water would be used. The
water would be penetrated into the soil film, combining with the fire. With fire and water well
working each other, the quality of the bricks would be undergone a thousand years!” This
technology has still now been using in the countryside. When the blank was sintered, it would still
be in the reverting ambience from the incomplete burning, which would make the (Fe,O;) revert
into FeO. As for size of the tiles there were not specifications. “big one to be eight or nine inches for
length and width while small one to be smaller by 3/10” . The trough on the top of the roof would
not be able to stand continually raining with leakage prevented without the big tile named “gouwa”
to be used. “Hanging an eave for dropping water and below the fastigium a sky tile to be equipped,
a component named ‘qiangtong’ to cover the fastigium, with bird and beast figure crouched on the
fastigium, which, all made by manpower, would be loaded inside the kiln for sintering with the
same method.” For the azure stone tiles to be used for the imperial palace, “some to be formed into
plate, some into tube, which was shaped with bamboo tube or wood model, to be made one by one
with soil to be got from Taipingfu.” When the tile blanks finished, they would be put into the azure
stone kiln. For sintering tile about one hundred Jin, five thousand Jin of firewood would be used.
After sintering, the glaze of blue or green made from palm leaves would be used to coat the tiles, or
to be coated with the yellow glaze made from ochre, rosin and cattail, etc. And after this, the coated
tile blanks would be put into another kiln and with burning degree reduced, the precious color of
azure stone would be created.” For the bricks, although there were not specifications for size,
varieties had increased to some extent. “all the materials used for the city wall of the states, the civil
houses had divided into two kinds. One is sleeping brick and the other side one.” “Except the bricks
for walling, those to be used for flooring would be called ‘fangman bricks’ and those used to
support the tiles on the shuaijiao would be called ‘manban bricks’, those used to arch small bridge
or to construct tombs would be called ‘knife bricks’ or ‘ju brick’.” The knife bricks with narrowness
were lined closely to arch, which was very solid and would not be damaged even if treading by
horses pulling a cart. The bricks to be used for the imperial palace would be produced by the brick
plant set up by the construction department of the Ming dynasty at Linqing county, Shandong
province. Firstly there were auxiliary bricks, arch bricks, plane bricks, wangban bricks, axe blade
bricks and square bricks, etc. half of which were later be cancelled. And after that, the fine bricks
used for the imperial palace were transferred from the Suzhou, Jiangsu province where the bricks
were sintered.

The Qing Dynasty is the end of feudalism society and at this period, the development of brick-tile
was as slow as that of politics, economics and culture. Before the year 1840, the production of
brick-tile was basically going with the tradition from the Ming dynasty copied. Adopting handicraft
industry way, the technology and kiln type had not advanced much, to mine soil and carry it with
manpower, earth kilns to be universally used such as square kiln, circular kiln, hanging kiln and -
hoof kiln, etc. Black brick and black tile had already used universally. The north house taking as it$
representative the Beijing square yard constructed its outside wall with bar bricks, flooring outside
and inside with square bricks, covering roof with black tiles. Onto the surface of gate, screen wall,
step end and the ridge of the house were decorated the sculptures which showed good artistic result.
The hollow walls were constructed thinly around the civil houses in the south. To prevent the soil
from falling and to protect yanwa, the arch bricks were laid inside the kiln in the middle of China.
Although the form was singular, they may be used as decoration. The tube tiles were divided into
two kinds: one was pottery quality and the other azure stone, which were used for the constructions
such as palace, official office and temple, etc. The azure stone tiles, according to size, were
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classified into “ten kinds”, one of which had not number, ten of which had number, having not
things. For practical use, the “eryang” was the best while the “jiuyang” the poorest.

Beginning from the firsst OPIUM WAR, China had entered into semi-colony and semi-feudal
society (from 1840 to 1949) and brick-tile industry was going with extreme imbalance. In the
metropolis the machine-made brick-tile plant was beginning to prosper with quicker development
while viewing as a whole the brick-tile industry had been swaying in the storm with low
productivity and unstable output, technology and equipment being dropped behind and stagnancy.

In the 20™ century, beginning from 1906, with machine-made blank and cycle kiln and shale
bricks introduced, the brick-tile industry—the production way with handicraft form had turned into
modern industry domain. Before and after the year 1930, in China were 19 brick plants that were
going with capacity in producing hollow bricks, glaze bricks, and machine-made tiles, etc. Although
the brick-tile plants had increased later, the equipment and technology had not yet improved. By the
1950s, the hoof kilns and pot kilns were still used to produce brick-tiles. It was not until by the
1950s or 1960s that the tunnel kilns with high consumption and low efficiency and the outdated
cycle kilns had been introduced into China, which later had become the main force of Chinese
brick-tile industry. In the 1970s or 1980s of the 20™ century, the demand for brick-tile had quickly
increased because of reform and opening. Under the situation that the construction material industry
was growing like bamboo shoots after a spring rain, the brick-tile industry was going as a new force
suddenly rises, with quantity of brick-tile enterprise quickly increased. In the early days of 1950s
there were only a few thousands brick-tile enterprises and by the middle period of 1990s the
brick-tile enterprises had reached 120 thousand or so at most. The annual output had increased up to
810 billion pieces (converted into standardized bricks) in the year 1998 from the 14.9 billion pieces
in the year 1952. And the annual output had increased up to 75.176 billion pieces (converted into
standardized bricks) in the year 1997 from the 11.011 billion pieces in the year 1953.

Table 1 Output Statistics on Bricks from Different Phases in China after 1950s

Unit: 100 million pieces (converted into the standardized)
Year | 1952 | 1965 | 1974 | 1977 | 1982 | 1984 | 1986 | 1990 | 1992 | 1994 | 1996 | 2000 2003

Predict
Output | 149 | 326 | 341 939 | 1963 | 2499 | 3749 | 4688 | 5208 | 6264 | 7200 | 7300 7000~8000

Table 2 Output Statistics on Tiles from Different Phases in China after 1950s

Unit: 100 million pieces
Year 1953 1963 1969 1973 1975 1980 1986 1997 2000
Output 110.11 150.37 95.04 | 281.87 119 275.07 422.75 750.76 700

But the enlargement of the brick-tile enterprise had done with low level and low grade of
repeating construction. Although the brick-tile industry has met demand from Chinese construction
with product quantity, the great consumption in resources and energy, especially in land has
seriously restricted Chinese economy from sustainable development. The dropping behind actuality
of Chinese brick-tile industry has manifested by the following aspects: enterprise being restricted in
small scale, small annual output not up to 10 million, the average output for the better enterprises in
305 of them is only more than 20 million pieces of brick via the industry survey this time, products
in low grade, enterprises falling down in equipment with most enterprises’ machine capacity less
than 500kw. The average total installation capacity of the production enterprises with renovation
capability in 305 firms surveyed is 434.6kw and that for most of the enterprises is 200kw below. .
And because of the above situation, the enterprise and its product have no way to enter the
international market of brick-tile, not to mention taking part in the product competition.

According to the incomplete statistics, by the end of the year 2003, the annual output by 90
thousand brick-tile enterprises has been close to 800 billion pieces of standardized bricks (including
solid clay bricks about 530 billion pieces), output value close to 150billion yuan. In order to protect
farmland the Chinese government has established a series of policies on wall reform and being
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pushed forward by the policies, the output of solid products has already shown falling down trend in
total quantity. But being restricted by the various factors, the solid core bricks have still amounted
to 70% of the total quantity. The various new materials made from industrial waste (such as gangue,
fly ash and all kinds of residue) and wall material of environmental protection have quickly
developed. In 305 production enterprises to be surveyed, those with gangue, fly ash and all kinds of
residue as inner fuel take about 79% of the total. By the year 2003, the bricks sintered from
refuses has already reached 7billion pieces (converted into standardized brick) and the output of
sintered products has been increasing by 10~30%. For 305 enterprises to be surveyed this time, 177
enterprises make such products, accounting for 58% of the total enterprises surveyed. It is
anticipated that in 2003 the output of various sintered products may reach 100billion pieces
(converted into standardized brick), which has increased close to 50%, comparing with 20billion
pieces by the year 2000. And still, the products went to the market with multi-varieties and
multi-specification, meeting the different demand from the construction market. Via survey, the
varieties of daily use of sintered bricks at present are seen in Table 3:

Table 3 Varieties and Specifications of Sintered Bricks in China at Present

Variety Specifications (mm) Pore rate (%) Pore shape
Solid brick 240x115%53 / /
240x115%90 25~35
240x115%115 25~35
240x180x115 25~35 Rectanele ircular
Bearing porous brick 240%190x90 25~35 ectangle pore or circula
180x180%90 25~35 pore
216x190%90 25~35
240x240x90 25~35
240x240x115 40~47
240%200x115 40~47
240%190x190 40~51
190x190x90 40~51
190x180x115 40~51
Hollow brick 200x115%90 40~51 Rectangle pore
290%290x150 40~51
300x200x115 40~45
300x240%150 50
240x180x180 52
240x175%115 45~53
190%x190x190
240x240x240
. X X
Hollow building blocks gggxgigx?;g 45~58 Rectangle pore
290%x290x115
290%290x240

The provinces with brick-making developing more quickly are: Hebei, Jiangsu, Shandong, and
Henan, etc. The product prices of bricks from different places by now are seen in Table 4.

Table 4 Price Reference Table of Sintered (Steaming with Pressure) Bricks from Different
Places by Now

Unit: yuan/piece

Region Porous brick KP,; Common bricks Ash and s.a nd bricks
steamed with pressure
Beijing 0.26~0.30 0.15~0.20 —
Tianjin 0.26~0.28 0.11~0.12 —
Hebei 0.23~0.25 0.11~0.12 0.14~0.15
Shanxi 0.15~0.16 0.08~0.10 —
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Region Porous brick KP, Common bricks sa:l:n?:ld:;ﬁdp:sl:::e
Inner Mongolia 0.18~0.20 0.10~0.11 —
Heilongjiang 0.30~0.35 0.09~0.12 —
Jilin 0.15~0.19 0.09~0.12 —
Liaoning 0.25~0.28 0.14~0.15 —
Jiangsu 0.20~0.42 0.20~0.28 —
Zhejiang 0.32~0.52 0.26~0.32 —
Anhui 0.15~0.18 0.13~0.17 —
Fujian 0.25~0.27 0.14~0.16 —
Jiangxi 0.35~0.38 0.12~0.14 —
Shandong 0.16~0.18 0.11~0.12 —
Henan 0.17~0.27 0.10~0.12 —
Hubei 0.20~0.30 0.15~0.19 —
Hunan 0.28~0.30 0.14~0.15 —

Guangdong 0.30~0.36 0.20~0.22 0.15~0.17
Guangxi 0.19~0.21 0.13~0.14 0.14~0.15

Sichuan 0.15~0.18 0.10~0.18 —
Chonggqing 0.28~0.30 0.12~0.18 —
Guizhou 0.32~0.33 0.13~0.17 —
Shaanxi 0.16~0.22 0.08~0.1t1 -—
Gansu 0.22~0.24 0.07~0.13 —
Qinghai 0.15~0.27 0.07~0.13 —
Ningxia 0.18~0.20 0.12~0.13 —
Xinjiang 0.18~0.20 0.10~0.12 —

II. Technology Status of Chinese Brick-making Industry

The technology of Chinese brick-making industry has made quite great progress for the recent
years and to prepare raw materials with machine, to shape with machine, naturally drying and
sintering with cycle kiln have basically realized for the brick-making enterprises, 85% of which
have adopted internal combustion. To dry with manpower, to sinter with tunnel kiln and load with
machine have also used in the large and medium scale brick-making plants. But viewing as a whole,
the township enterprises whose output accounting for most of the brick-making industry has been
dropping behind. For the recent years, although the equipment has been updated by a lot of work,
the brick-making industry has not apparently changed on the whole.

In the past the raw material for brick-making is mainly the soil from the farm land and for recent
years, soil from mountain, barren slope, sullage and shale, gangue, fly ash and other industrial
residue, etc. Because the rigidity, plasticity and natural water content have more fluctuation than
that of the pure farmland, the mining and preparation way will be different from the product
requirements and soil quality. Viewing from the present situation, the brick-making enterprises have
basically realized supplying soil through mechanical system and most brick and tile plants have
adopted the preparation way of rolling doubly with face to face and doubly mixing.

To form with machine has been adopted by brick-making enterprises of China. The most
commonly used method for brick-making is forming technology with extrusion, some individual
enterprises to adopt pressing forming. For recent years, extrusion forming with semi rigid has been
adopted more and more for brick-making. At present, the water content from the plasticity extrusion
forming in China is about 16~25%, the water content from semi rigid extrusion forming is 11~16%.
The most commonly used extruding machines: type 45/40, type 45/45, type 50/45, type 60/55, type
75/635, etc. For 305 enterprises in this survey, 5 of them adopt types 70/60 and 60/65 de-airing
brick-making machine, being less than 2%. 246 enterprises use types 50/45 and 45/40 de-airing
brick-making machine, being about 80% and the rest take type 350 small size common
brick-making machine, being 15% below.
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The brick making in China is, at present, mainly adopting natural drying while to dry with
manpower is adopted by some minority enterprises. In 305 enterprises surveyed this time, 68 of
them adopt manpower drying technology, accounting for about 22% and most of the others are via
natural drying, taking 78% or so. At present, drying room is mainly adopted for drying with
manpower. And nacelle-drying technology is only adopted by the individual enterprises.

The main size and structural form of the tunnel drying room adopted by now is approximately as
the follows:

Length 32.00~65.00m
Width 0.910~1.20m
Height 0.85~1.30m

Blasting way: to centralize blasting at bottom, to scatter blasting at bottom, combination between
to scatter blasting at bottom and to scatter blasting at side, to scatter blasting at side, to centralize
blasting at upper and to scatter blasting at upper, etc.

Air discharging way: to centralize discharging at bottom, to centralize discharging at upper, to
scatter discharging at side, to scatter discharging at upper.

Cycle kiln sintering is adopted commonly the most in China at present. And tunnel kiln
technology is adopted by just a few enterprises. In the 305 enterprises surveyed this time, 260 of
them adopt cycle kiln to sinter brick, being about 86% and 42 of them utilize the tunnel kiln, being
14% or so.

Analyzing the information from the whole country by now, the cycle kilns with types from 18~54
doors has small cycle kilns taken majority while the kilns with doors 20~32 taken as the most.
Generally, the tunnel kilns have length of 100~150m or so, with section 2.5m or so in width and
arch top structure, which account for the majority. Flattop made of heat-resistant concrete is adopted
for the tunnel kiln with large section and the kilns are of 4.9m, 6m and 9m in length. The flat top is
convenient for mechanical operation. Except the few tunnel kilns adopting machine to load the kiln,
at present to feed coal, load and unload kiln with manpower is basically adopted by the cycle kiln
and tunnel kiln commonly used in China at present. And only are there some enterprises that adopt
automatic coal feeding and the device to spray fly ash, automatic controlling of kiln temperature
and the recording system.

Brick-making technology has approximately the several kinds as the following;:

1. Clay bricks
(1) Clay bricks to be formed with wet

Steam  (Fuel to burn inside) Clay Water
(To add by demand) ¢ L
(Feeding) Feeding
Crushing
— Mixing <

Extrlusion
Cutting blank
. < S > .
To dry with manpower + + Natural drying
* .
To use left heat €¢— Sintering

Piling up of finalized products
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Notes: 1. If the fuel is block, crashing will be done before feeding.
2. Rolls for crashing.

(2) Clay bricks to form with semirigid

Steam  (Fuel to burn inside) Clay | Water
(To add by demand) i i
(Feeding) Feeding
Crushing
p Mixing «—

Extrusion

!

Cutting blank
To load for sintering one time (drying, roasting)

Piling up of finalized products

2. Shale bricks, refuses bricks
1) To form in wet
(1) Shale raw material, refuses

(Fuel to burn inside) Shale or refuse Water Steam
Feeding Feeding
»Crushing
g —
Mixing
<
Mixing &

Extrusion  To dry with manpower in cold region

To dry with manpower g——— Cutting blank » Natural drying
v .
To use left heat ¢——————— Roasting
Piling up of finalized products

Notes: The technological process on brick making with soft shale raw material is basically the same with that of
clay bricks.

(2) Soft quality intermingled with small quantity of rigidness or semirigid raw material
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Steam

(Fuel to burn inside) Shale or refuse Water

v

Feeding Feeding

»Crashing

«—

<
Mixing ¢

Crushing

Extrusion  To dry with manpower in cold region

» Natural drying

To dry with manpower @~ Cutting blank
v
To use left heat ¢¥———— Roa:ting
Piling up of finalized products

Notes: The slot form rolls are generally used for the first crashing and if the water content is not more than 12%,
the crusher with double tooth rolls may be used. The second crashing is better to adopt wet rolling.

2) To form with medium-rigid or rigid material

@ (Fuel to burn inside) Shale or refuses Water Steam
v
Feeding— Silo
Feeding
A
Crushing
M
Silo
v To dry
Feeding manually
in cold
region

Piling up of finalized products ——» Crushing €————(Material
remained on

*
To use left heat<-—Roastmg Grading with sieve

the sieve)
I Drying +(Mater1a1 remained on the sieve)
Drying manually q—l ‘—->naturally Silo
v
Formmg Feeding
Mlxmg<____.Mixing <
‘7
«

Notes: The technological process is more adopted by now and for common crashing, jaw crusher or double-geared
roller crusher may be used, crashing to be done with cage disintegrator.
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® (Fuel to burn inside) Shale or refuses Water Steam

‘ v

Feeding Silo
v

Feeding

» Crushing

| v
(Material remained on the sieve) ading with sieve
Silo
v (Sieved material)
Feeding

\

Mixing <«

Mixing <

To dry manually in cold region

Drying manually Forming ¢
A 44
To use left heat« » Drying naturally
R(Las‘ing

Piling up of finalized products
Notes: Adopting this process, hammer breaker ¢1300%1600 may be used.

® (Fuel to burn inside) Shale or refuses Water Steam

| \
Feeding Silo

\

Feeding

» Crushing
(Material remained on the sieve)
Crashing «————Grading with sieve

v (Sieved material) ¥ (Sieved material)
Grading with sieve —————Silo
Feeding
v
Mixing <

Mixing
v L(To dry manually in cold region)
Forming

Drying manually < | L ’Drying naturally
<
To use left heat Rtiii;g
Piling up of finalized products

Notes: Adopting this process, impact breaker may be used and crashing to be done with cage disintegrator.

37



@ (Fuel to burn inside) Shale or refuses Water Steam

Feeding Silo
Feeding

Crushing
M
Silo

v ' To dry
Feeding manually
in cold

—» Crushing region

Piling up of finalized products Silo
*

\

To use left heat ¢— Roasting Feeding
__ 44 Drying
Drying manually <~| ‘—ynaturally Mixing ¢

Forming ¢———Mixing ¢
<
Notes: Adopting this process, air classification hammer breaker may be used.

Notes: When using refuses as raw material, the fuel to be mixed should be appropriately added according to
caloric value of refuses.

2) The fly ash may be wet ash or dry ash and binding agent may be clay or soft shale.

Steam Fly ash Binding agent Water
Dewater Dry fly ash without dewater Fee<|iing
v
Silo Belt fe*der ——bCruihing
v
Feeding Mixing €—
Mixing «¢—
v
Forming
Drying manually « I 1 » Drying naturally
To use left heat Roasting

Piling up of finalized products

Notes: 1. For dry fly ash, the second mixing may be changed into wet silo.
2. If binding agent such as soft shale is intermingled with a little solid block, wet rolling may be used for
the second mixing.
3. When the vacuum brick press with double level is used for forming, the third mixing may be cancelled.
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Steam Fly ash Binding agent Water
‘ v f

Dewater Dry ash without dewater Powder material silo

\/

Silo Feeding
v
Feeding Mixing
Ve

(Using wet silo for dry fly ash) Mixi+ng

—(To dry manually in cold region) ———P»Mixing <—

v

Forming

Drying manually < >Drying naturally
v vy
To use left heat Roasting

Piling up of finalized products

Notes: 1. Processing of the raw material binding agent is seen in the relating section of the basic technological
process on shale and gangue bricks.
2. Before the first mixing, it may be cancelled if the two materials have reached the requirements on dry
material mixing in conveying process (such as adopting screw conveyer and hoisting shaft).
3. When the vacuum brick press with double level is used for forming, the third mixing may be cancelled.

II1. Specifications and Quality on China’s Brick-making Industry

For China’s brick-making industry, there are 17 specifications, which basically include the
products of wall materials and building blocks at present, seeing it with detail in table 5. Most
enterprises are going without raw material storage facilities and the raw materials will be put into
use upon mining because of not having aging facilities. Naturally drying is adopted by most
brick-making enterprises. The product roasting is basically done by the cycle kiln (wet difference
being at least tens of degree or hundreds of degree) controlled with manual experience prevailing
before 1960s. Because of difference of technological and production management, the quality has
much difference between them. The bricks are very coarse and the wall constructed with it has to
have the ugly wall surface covered. The inner water absorption is generally between 20~30% and
strength between 10MPa~20MPa. The raw material is poorly treated and as long as harmful
impurities happened to be contained in the raw material, lime crack must be happening. Frost
floating above medium level is much occurred in the trade. And freezing resistance can only be able
to undergo 15 times of cycling tests. The durability and use property are also having much
difference. The situation also includes the non-sintering products. The variety of wall is basically
the singleness product with right angle hexahedron.

Table S Applicable Criterion of Wall Material

No. Criterion No. Criterion title Classification
1 1GB5101-2003 Sintered common bricks (including shale bricks)
2 |GB13544-2000 Sintered porous bricks
3 [JC/T422-1991 (1996) {Non-sintered common clay bricks
4 1JC525-1993 Slag bricks Brick verity
5 |GB11945-1999 Steaming pressed lime-sand bricks
6 |JC239-1991 (1996) Fly ash bricks
7 |JC/T637-1996 Steaming pressed hollow lime-sand bricks
8 |GB13545-2003 Sintered hollow bricks
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No. Criterion No. Criterion title Classification
9 |GB13545-2003 Sintered hollow building blocks
10 {GB8239-1997 Small hollow building blocks of common concrete
11 [JC/T641-1996 Concrete building blocks of decoration
12 |GB11968-1997 Steaming with air pressed of concrete building blocks
13 |GB/T15229-2002 Hollow building blocks of light aggregate concrete Building blocks
14 |JC/T698-1998 Plaster building blocks
15 JC238-1991 (1996) Fly ash building blocks
16 [JC862-2000 Small hollow building blocks of fly ash
17 [JC716-1986 (1996) Medium hollow building blocks

IV. Equipment Manufacture of China’s Brick-making Industry

During the period before 1950s, Chinese brick-making industry was developing slowly, not to
mention mechanical equipment. For raw material treatment, making mud with manpower and cattle
would be enough. Adobe was shaped with wood model by manpower. The dropping behind
equipment was not only going with low productivity but also with big labor intensity and poor
product quality. After liberation, the brick-making industry had quickened its development with
mechanical extent raised. In the 1950s, many brick-making plants had adopted machine for forming,
to cut bar with manpower, to use mechanical equipment for processing of raw material, beginning
to use rolls and mixer, etc. At the beginning of 1960s, the mechanical production line had primarily
formed. But to load blank with manpower and roasting in cycle kiln had still accounted for the most.
For the whole production line, heavy labor has still taken quite a lot proportion.

In 1970s, brick-making equipment had been quickly developing. Some plants had used setting
machine to replace heavy handwork. And especially, since adopting tunnel-roasting technology,
labor intensity has greatly reduced with working condition enhanced. New advanced equipment
such as stone eliminating machine, mixing and purifying machine, kneader, etc. has successively
come into existing. With these equipments of processing, the treating result of the raw material has
been enhanced. The two-stage de-airing extruder replaced the non-de-airing extruder. 1980s was the
leaping years for Chinese brick-making equipment. The Morando advanced production line was
introduced to Dongguan, Guangdong, China. The Linong brick-making plant had sent personnel to
see about abroad and with advanced technology referenced, a demonstration production line of
hollow brick was newly built. The advanced technology, equipment introduced into China has
accelerated the renewing of Chinese brick-making equipment. Fine crashing rolls, filtering rolls,
two-stage de-airing extruder with type 500, two-stage de-airing extruder with type 600, etc. had
successively developed successfully. By now, the contingent on research, design, and manufacture
of brick-making equipment has primarily formed. The manufacturers have set up all over China,
able to provide the whole industry with all the equipment on brick-making, basically meeting the
requirements on technology and production.

In 1970s, to promote the experience on production and use of the equipment, the personnel of
Chinese brick-making industry had researched and probed into the parameters on the brick-making
equipment and many good articles not only having theoretical level but also practice experience
were written by the enterprises such as Linong brick-making plant, Changsha construction material
plant, and Lanzhou Shajingyi brick-making plant, etc. At the same time, the personnel of the No had
translated quite a lot of information. Design room under Xibei Construction Design Institute of
China, and Xv’an Tile Institute, etc. also having the new type processing equipment of raw material
processing, and forming equipment deeply studied.

At the end of 1980s and the beginning of 1990s, especially under the direction of wall
reformation policy, an entire production line for gangue-standardized hollow bricks with capacity of
60 million pieces had been introduced from the Xifang Company of France to China by
Shuangyashan city, Heilongjiang province. And with it begun, the advanced equipment on
brick-making had developed in China, which pushed forward the equipment development going on
with a florescence. The large-scale brick press with type JZK70/70-25 (capacity being
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25,000~30,600 pieces per hour) and JZK75Y-35 and its supporting devices had been manufactured,
with the various types of brick press and its supporting devices with type JZK60/60, 50/45

. developed according to the requirements of Chinese brick-making industry. The equipment such as

LNP serial edge runner wet mill, devices for cutting, loading and conveying and automatic upper
and lower unit system had been successfully developed and tested by production practice, which
filled the blank for China with higher level. Going along with it, the Changle, Shandong had
introduced the whole set technology and the key equipment from the KWS Company of Germany
and in line with the product standard of Germany the de-airing brick press and it supporting devices
was developed, which has already put into the market. Of 30~40 equipment manufacturers, one
enterprise has reached annual sale more than 100million yuan and about 5~6 enterprises have
reached annual sale between 20~40 million yuan. The rest manufacturers has got annual sale below
20million yuan. And five enterprises have passed international quality attestation ISO 9001. 30% of
the equipment manufacturers, owned raw material lab., proof test brick-making plant, development
institute of product design and study with computer, are stronger in developing ability. On system
and machinery reformation about 70% of the enterprises have realized stock reformation or going
on with it. Others are private enterprises.

What the work stated above has provided the Chinese brick-making industry with more advanced
equipment, advancing the brick-making industry of China, with production scale of brick-making
industry quickly enlarged, product quality improved, product variety and specifications raised
quickly. By now, China has got higher level on hollow brick production, raw material processing
equipment, two stage de-airing extruder, and the equipment for loading, cutting, and conveying, not
only answering the domestic market but also supplying the international market.

V. Energy Conservation and GHG Emissions Reduction of Chinese
Brick-making Industry

Actually, reducing greenhouse gases such as carbon dioxide, etc. and energy-conservation of
Chinese brick-making industry had begun at the end of 1960s. And for this, China, using new
information on energy-conservation of construction from abroad, had firstly done the innovation of
wall material, which broke through the solid brick tradition on production and application going on
for several thousand years in China, helping the production and application of porous brick and
hollow brick products going for large scope come into exist, with some energy and clay resources
saved, having reduced the carbon dioxide exhaust to some extent with sorry. The use of porous
brick and hollow brick is only limited in the regions such as Nanning, Shanghai, etc., with the
porous rate only reached 15%. The results on reducing emissions are very limited. In the
medium-stage of 1980s, China had done her secondary innovation on wall materials, which had
done a lot of proof test and validation on the Chinese construction frame structure for which hollow
products were filled. This had not only got the production and application data and experience on
producing in batch the hollow products with porous rate over 40% but also helped the regions such
as Xi’an and Shanghai gradually to begin their production and application on the hollow products
by 40% over. But it was sorry that the innovation had not yet promoted in large scope, being only a
scientific research and a try in some regions.

At the beginning of 1990s, China had launched the third innovation on wall material, for which
Chinese government used the systematic engineering from policy to application. With more than ten
years’ hard work, the wall material series of China had turned, from the state then and there that the
hollow products only accounted 1% less of the total volume, into the system that was
complemented by the new wall materials such as brick, plate, block, and chemical construction
materials, etc, with total volume up to 33%. The clay solid products had reduced to 530 billion
pieces of standardized bricks from the original 810billion pieces of inverted standard bricks. And
porous rate had increased to 25~60% from the original 15~40%, with average porous rate up to
30% over. At present, for the clay and coal consumption from the annually saved 84 billion
standardized bricks, they will annually save standard coal up to 11million tons with 7.843 million
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tons of carbon dioxide and 28.6 thousand tons of sulfur dioxide prevented from discharging in line
with the statistics that 1.3 ton of standard coal will be consumed from producing ten thousand
pieces of standardized bricks with the Chinese master production kiln—cycle kiln whose average
heat consumption is 1,000 calorie or so for a brick. According to the statistics by some relating
departments, by now, 60 million tons of standard coal has already been saved by the brick-making
industry of China, with 43 million tons of carbon dioxide and 150.6 thousand tons of sulfur dioxide
prevented from discharging. And if with construction energy-conservation added, it is anticipated
that 10 million tons over of carbon dioxide and 30 thousand tons over of sulfur dioxide will be
prevented from discharging annually. Totally by now, it has estimated that 50 million tons over of
carbon dioxide and 170 thousand tons over of sulfur dioxide were prevented from discharging.

Yet it is sorry that by now, the brick-making industry in China has still been going without
macroscopic readjustment and control. The industry has not yet been going with restructuring and
producing that takes into consideration the environmental protection, energy-saving, and having
greenhouse gases prevented from discharging. At present, energy consumption from sintered bricks
by tunnel kiln is estimated as 581~2,590 calorie/piece (inverted to common bricks) and by cycle
kiln estimated as 1,000 calorie/piece (inverted to common bricks). Most of the enterprises haven’t
carried out the energy conservation and fume purification. In 305 better enterprises to be surveyed
this time, the ratio of enterprises adopting roasting and heating utilization in drying room is only
32%. The ratio of enterprises with electric power increasing capacity compensation equipment is
about 28%. The kiln with thermal insulation measures only accounts for 15%. Those with energy
conservation fan to exhaust fume and ventilate only take 28%. The hollow products and waste
integrative utilization such as slag mixing with inner fuel, etc. should be respectively 79% and 58%
in order to reduce the cost only. But, for the industry energy conservation, great potential and
demand still exist. In the surveyed enterprises, the power of the de-airing shaping brick machine is
generally greater, having much potential to conserve energy and reduce consumption. Via using the
capacity increasing and compensation device, 15%-20% electricity can be saved. The natural drying
is changed into manpower drying room. Except recovering a part of heat, the land use area can be
also greatly reduced. It can do a lot of good for improving the ecologic environment, too. Via
adopting heat preservation measures and temperature monitoring and control system, the cycle kiln
can increase the heat utilization effect. About 20% of the enterprises surveyed can use the kiln
remained heat for manpower drying. Less than 15% enterprises have adopted the dust removal
device and only one enterprise utilizes the fume purification equipment. This shows that the labor
protection and environmental protection consciousness in the brick-making industry has been
strengthened. As to 90 thousand production enterprises in the whole industry, the energy
conservation and GHG emission reduction is quite huge. The energy-conserving products of bricks
and tiles have come into exist by the requirements on saving farmland and construction energy
conservation. Being small in quantity, the variety of such products is difficult to help restructuring
the entire structure of brick-making industry of China. Also, it is a gap for brick-making industry of
China to be equipped with facilities having carbon dioxide prevented from discharging and air
pollution. And only the production line with annual capacity of 80 million pieces refuses hollow
bricks. And the Xi’an Research and Design Institute of Wall & Roof Material designed the
production line for Beijing Shiquan Co. Ltd. of Wall Materials. With the production line put into
production, the situation lacking of the facilities reducing air pollution and preventing harmful gases
from discharging will be greatly overcome. By now, many metropolis, especially large and medium
scale cities, their governments and people have already focused on environmental protection and
many factories with chimney have already moved out of the cities or been reformed. The
brick-making industry is also facing the same problems such as environmental protection, saving
farm land, reducing pollution, energy utilization and recycle, resources utilization and recycle,
which has already been the strategic- stress in the industry’s sustainable development. The key
advantage for the Chinese brick-making industry will be located at the energy-saving, farm land
protection, utilization of industrial slag and construction slag, energy utilization and recycle and
reducing and preventing the harmful gases such as carbon dioxide, etc. from discharging, etc.
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Although China has made a lot of hard work with some achievements got on energy-saving and
preventing greenhouse gases such as from discharging and industries are equipped with the
facilities reducing and preventing harmful gases from discharging, the annually consuming of
standard coal 0.7 billion tons from producing 530 billion pieces of clay solid bricks is still going on.
In the surveyed 305 enterprises, the average 10,000 pieces of brick can consume 1-ton coal or so. In
general, the industry can annually consume about 50 million tons standard coal. The emission of
carbon dioxide is 35.65 million ton and that of sulfur dioxide 130,000 tons. At present, the total
amount of various energy conservation and emission reduction work each year merely reaches 1/5
of annual discharge. Almost all the enterprises have no the emission reduction facilities. As to the
brick-making industry in China, the GHG emission reduction work for carbon dioxide, etc. is still
too heavy and the emission is also difficult.

VI. Aspects of Research, Design, Association, Detection, Magazine and
Information, etc. in Chinese Brick-making Industry

The aspects on Chinese brick-making industry such as research, design, association, detection,
magazine and information, etc. had begun from 1960s and by 1970s~1980s the contingent on
scientific research and design of brick-making industry had primarily formed.

Xi’an Brick and Tile Institute and Xibei Designing Institute of Chinese Architecture have already
been listed as Scientific Research Center and Design Center of Chinese Bricks and Tiles Industry
respectively. To sum up and promote production experience, train employee and meeting the
requirements from the various places on newly setting up, construction reformation and
construction enlargement, quite a lot of books on bricks and tiles have publicly published. The
important contributions were made by the books such as “Bricks and Tiles Technology” compiled by
the Industrial Administration Bureau of Nonmetal Mine and Local Material, “Theory and Practice
on Speedy Sintering Bricks with Cycle Kiln” compiled by Wang Qibiao, etc., “Technology on Clay
Bricks and Tiles” by the bricks and tiles institute of Shaanxi, China, “Plant Technology Design on
Sintering Bricks and Tiles” by the Xibei Building Design Institute, etc.

During the 1990s, Xi’an Wall Material Research and Design Academy of Chinese Construction
Materials (the former Xi’an Bricks and Tiles Institute) had gradually become the national core
institute of scientific research and design for the Chinese brick-making industry. Xi’an Wall
Material Research and Design Academy of Chinese Construction Materials is a professional design
institute under the Group Corporation of Chinese Construction Material. Forty years since setting
up, the institute has been bending herself on researching and development of new type wall
materials such as sintering products from clay, porous bricks, hollow bricks, engineering design,
works contracting and works supervision. The institute has successively contracted the research and
design question of national key brainstorm project of construction materials trade, hosting scientific
research and technical development in comprehensive utilization of shale, clay, refuses and fly ash,
having successfully set up more than 200 brick and tile production lines of large and medium scale
with annual capacity 10 million ~ 230 million pieces for the manufacturers of Mongolia, Russia,
Cambodia, Malaysia and Nepal, etc. and more than twenty regions and provinces and cities of
China. The institute has got the achievements recognized by the trade publicly in comprehensive
utilization of industrial slag fully using refuses and fly ash for sintering hollow bricks, having won
national result awards of scientific research and design from province and ministry. :

Xi’an Wall Materials Research and Design Institute of Chinese Construction Materials is by now
the only professional scientific research and design institute directly under the former National
Construction Material Bureau, professionally going in for research and design of sintering material
for wall and roof, with national A grade qualification on engineering design, chief engineering
contracting and engineering supervision and consulting possessed.

The national professional organizations such as: Development Center Of Chinese Wall and Roof
Materials by UN, Detection Center Of National Construction Material Industry Of Quality
Supervision On Wall And Roof Materials and The Attached National Recognized Lab., Testing

43



Center Of Brick And Tile Heat Energy Of National Construction Material Industry, National Sci &
Tech Information Network of Wall Material, “Bricks and Tiles” Magazine, and the Web Site of
Chinese Wall Materials have all set up within Xi’an Wall Materials Research and Design Institute of
Chinese Construction Materials.

There have also been scientific research academy and institute of Chinese brick-making industry,
which are: Xibei Design Research Academy of Chinese building, Suzhou Institute of Concrete
Products, Xianyang Ceramic Research and Design Institute of Chinese Construction Materials,
Construction Material Science Academy of China, Guizhou Research and Design Academy of
Construction Material Science, and Chongging Construction Design Research Academy, etc.

In the provinces and cities there have been detection and testing departments of Chinese
brick-making industry. The institution at national level—the national detection and testing center of
quality supervision on wall and roof materials of construction materials, the former quality
detection center of brick and tile products under National Construction Material Bureau, had set up
in 1985 in the yard of Xi’an wall material research and design institute of Chinese construction
materials, later in 2001 having changed into Inspection And Testing Center Of Quality Supervision
On Wall And Roof Materials Of National Construction Material Industry which have passed the
attestation by the Committee of National Attestation Laboratory (CANL) and national measurement
attestation and national organization attestation. With 20 years’ hard work, the Center has become
the only detection center at national level of quality supervision on the materials such as bricks for
square and road, all the wall materials including various roof tiles and wallboard, hollow building
blocks, hollow bricks, and supporting bricks and, also the comprehensive detection institution
including analysis and detection center on radioactivity and physical and chemical performance of
the raw materials at different grades of construction trade and pyrology detection center of kiln
equipment.

The publication “Bricks and Tiles”, whose newsroom is also located within the yard of Xi’an
Wall Materials Research and Design Institute of Chinese Construction Materials, is a standard
technical publication of Chinese wall and roof material trade, distributing to the public home and
abroad. It is a core periodical of construction material series, which, with progress and practicality
of content, the instant, universality and reliability of the information, has been providing the
enterprises with scientific basis, excluding the difficulty and anxiety for the enterprises. To spur the
innovation of wall materials and energy-saving of construction, to comprehensive utilize industrial
slag, protect ecological environment and exploit the technical range of Chinese wall and roof
materials, the publication has been doing positive contribution in policy guide, scientific research,
topic probing, project establishment, technical service, report on the latest technique home and
abroad, the internet web site, etc. With 32 years’ loyal service, the publication “Bricks and Tiles” are
deeply upheld and loved by the readers home and abroad, whose main content are: policy direction,
topic study, technical experience, hollow bricks, building blocks, wallboard, colored tiles and road
bricks, specifications and supervision with detection, construction application, reader’s mill box,
information window, etc, to be followed by more than ten of other technical publications such as
“Wall Material and Energy-Conservation of Construction”, “Construction Building Blocks and
Building to be Constructed with Building Blocks”, etc.

On information, since set up in 1976, the information network of national wall materials, under
the direction of the upper authority in charge and supported by the technical advantage of the Xi’an
Wall Materials Research and Design Institute of Chinese Construction Materials, has actively
organized many enterprises to exchange technical information in different ways. With 27 years
since setting up, the network has successively organized various technical exchanging more than
one hundred, with network publications more than 240 published, having published various subject
technical information more than ten kinds, having provided the enterprises with various technical
service and helped the enterprises resolve technical difficulty more than one hundred times, being
depended on and welcomed by the enterprises. In Guizhou and Sichuan there are more than ten of
information networks.

The association of Chinese brick and tile industry has already become the only professional
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association at national level in China. Approved by the Civil Administration Ministry, the
association had set up in Jun. 5, 1996, being the only juridical association at national level of
national brick and tile industry. It has now got 3,783 of associators (including 408 associators
directly under it and 36 of group members), distributing in cities and countryside all over China to
have formed a much bigger organic whole consisting of the brick and tile enterprises above county
level, of township, of the departments such as construction materials, public security and judicature,
coal, construction and power, etc. and some units of scientific research, design, universities and
colleges, etc. having broad representative. The association council consist of 156 directors with
managing directors of 45, vice association head of 13, the current association head named Yang
Zhiyuan and secretary-general Xu Yanming. The professional scope of the association is: trade
management, information exchange, professional training, and international cooperation, consulting
service. The other relating associations are: silicate association of China, building industry
association of China, building block association of China and other more than tens of various
regional associations.

The wall material information network of China is a professional information web site of wall
material industry, setting up with joint investment by the “Brick and Tile” magazine house, the Sci
& Tech information network of national wall material, being the first professional web site of wall
and roof material trade. The “Information Network of Chinese Wall Material”, supported by the
extensive and all-sided information approaches provided by the “Brick and Tile”, taking as the basis
the expert group of technical service of national wall material information network, has provided
the broad wall material enterprises with trade information, enterprise propaganda and technical
service. With trade express news, the network has offered the information such as trade activity,
product technology, subject report, wall material abroad, etc. and with exhibition hall, the network
has offered nearly twenty thousand brick and tile enterprises name list and the equipment on brick
and tile, light board, building block, colored cement, road bricks and, the product data base of
auxiliary device. With standard regulations, the network has offered the existing trade policy of wall
material, statute, national standard of wall material, trade standard issued by the country and the
authority in charge of construction material trade. With scientific research and technology, the
network has offered the technical service such as product development, production technology, and
expert consulting, etc. and with experience forum the network has provided the professional
personnel of wall material industry with the platform to do dynamic exchange and, finally, with data
center, the network has offered downloading service of professional data and technical CD, etc.

Still there are some other web sites with considerable scale such as Chief Information Network of
Chinese Construction Material, National Construction Material Network, Construction Material
Network of China, Chief Network of Chinese Construction Material, Construction Material of PRC,
and Sifang Construction Material, etc.

VII. Future Development of Chinese Brick-making Industry

It has anticipated that in the future period the Chinese brick-making industry will advance with
stress in the following aspects:

1. With enterprises restructured into group, have the “Combined Fleet” organized for Chinese
brick-making industry.-

Scatted all over the country, the Chinese brick-making industry has been at low level with small
scale, disheveled, not disciplined, low efficiency, which is a fact without argument. The trade’s
present state is quite similar to that of the west Europe countries in the past. After the world second
war, from 1950 to 1960 the countries of the west Europe had found brick and tile plants and
construction sites everywhere. And in the medium period of 1960s and at the beginning of 1970s,
they had their wall material industry restructured and reformed. For example, Germany had more
than 2,000 small brick-making plants combined into the existing 250, some of which have become
transnational corporation owning more than ten or tens of brick-making plants, making brick and
tile trade to be the industry with huge sum assets. And this may the so-called the transition from
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“cannot but” to “freedom”, which has told us that our production and application of brick and tile
products should not be going with the traditional management mode, small, extensive management
with low efficiency. The “combined fleet” must be structured for us, which in the future will
provide the Chinese brick-making industry with modernized management system. And the modern
enterprise system will not be going without scientific and professional management for production
process, which means that what we need for directing production is Sci & Tech resort, not
experience instead. Only in this way will the grade of brick and tile be effectively raised and with
new products successfully developed, the Chinese brick-making industry will have bigger energy.

2. Have the comprehensive utilization of industrial slag and builders rubbish from towns and
cities further enlarged

To protect national land resources and the limited farmland is the basic national policy for a long
term. The situation that the brick-making industry is going with farmland destroyed, energy highly
consumed, poor quality of products and, low grade should not be going on. But what we cannot
ward is that the modern building development, especially the dwelling houses shall not be going
without sintered multi-function products. And for this, the best settling approach is to further
enlarge the comprehensive utilization of industrial slag and builders rubbish from towns and cities,
especially to have strengthened the comprehensive utilization of refuses, fly ash, builders rubbish
from towns and cities, silt from sewage treatment and other industrial waste.

3. To focus on raising the requirements on sustainable development in utilization and recycle of
various kinds of resources from environmental protection and energy conservation

With the requirements on global environment protection and sustainable development raised,
environmental protection, farm land protection, utilization and recycle of energy resources and
saving various energy resources have become the important factors absolutely necessary for wall
material development of every countries in the world. And so, the questions such as smoke
purifying of brick-making industry, utilization of left heat, noise pollution, etc. will be first stress to
pay attention to by the industry. And especially, the greenhouse gases including carbon dioxide to
be prevented from discharging or reduced shall be the focus problem to be paid attention to by
Chinese brick-making industry. The ‘today’ of the advanced nations shall be our ‘tomorrow’.

4. Hi-Tech to equip production

With requirements of construction energy conservation, ecological and environmental protection,
health dwelling houses, etc, the products of brick and tile are developing toward multi-function.
And the continuing advancement of modern industry, new technique and new materials, especially
the speedy development of automatic controlling by computer has greatly impacted the traditional
trade of brick-making, which has spurred the trade to continually change the existing production
way, resulting in great progress. With Hi-Tech to equip the equipment and production process such
as machinery design and manufacture, high degree automatic controlling of hollow brick production
line, the equipment of drying, roasting, raw material processing, smoke purifying, reduction of
carbon dioxide discharge, etc. will be the striking characteristics of the industry in the future.

5. To stress developing the six kinds of energy conservation products in favor of national
sustainable development

“Construction energy conservation” or “to raise the energy utilization rate in construction” has
already become the choice in common by the global construction circle, a world tide not to blocked
off and the most comprehensive and effective approach having greenhouse gases to be reduced or
prevented from discharging. In development of modernization and industrialization, happy and gay
are being created for people along with the negative effect increasing. Some so-called “economic
development” has actually been destroying the global on which we are living. Nowadays, what
many actions we are doing are leaving a legacy of trouble to our descendent consciously or
non-consciously. With huge quantity used, the energy used by construction has done a big damage
to environment. Many men of sight in the world have understood that construction energy
conservation has a lot to do with retrieving the global and human being. With economic
development, continual improvement of people’s living standard, heating scope of buildings to
increase with the passing day, air conditioning buildings to quickly increase, the increase of
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construction energy consumption shall be much bigger than that of energy production, especially
the demand for high quality energy resources such as electrical power, natural gas, terrestrial heat,
are terribly increased. From this it has shown that letting the buildings with high energy
consumption develop without limit will be hindering the national economy developing. And so, to
develop national economy with sustainable, healthy and speedy way, construction energy
conservation must be well done. To have requirements on construction energy conservation met
with construction materials especially the brick products, the products by the trade must be
developed in this direction.

(D The sintered hollow building block with high performance of heat insulation is to be used for
the framework structure or for the maintenance architecture of the outside wall. In 2010, the heat
conduction system of the building blocks will reach 0.20W/mk and for single brick outside wall
(thickness being 300~365mm), the requirements for the outside wall material may be reached when
the energy conservation is reached by 65%. And in 2020, it will reach 0.11W/m-k and with single
wall thickness being 300~365mm, energy conservation by 75% for outside wall material may be
reached. And the products of this kind will be the stress of the trade development.

® For the main wall structure, the porous brick for the dry wall having decoration function will
be used for the outside wall while the common porous brick for common main wall will be used for
inside wall. And within the wall will be set heat insulation or air layer, which are called compound
outside wall. And the outside wall like this, the thickness of the inside heat insulation may be
increased or reduced in line with the different requirements from different regions. With this done,
the requirement to reach energy conservation by 75% for the outside wall may be met further. And
also, this kind of products should either be the mainstay products in the future development of the
industry.

® The construction materials such as floor brick with big size and high porous rate, pre-cast
hollow brick wallboard, large-scale ribbon board brick, partition brick should be development
direction of the industry because they are especially seasoned with the requirements for dwelling
houses construction and modernized construction with energy conservation guaranteed and met.

So, the production and application of the above products shall inevitably become the stress and
direction of the industry in the future.

To sum up, the Chinese brick-making industry shall be developed into the new system and new
mode reinforcing each other, perfecting each other to meet the requirements on construction for
sustainable development. At the same time, GHG emissions reduction of Chinese brick-making
industry will enjoy a new era along with the development of Chinese economy. Yet, the work to do
is arduous for the GHG emissions reduction in Chinese brick-making industry is only 1/5 of the
total discharge amount in a year. The industry energy conservation has still great potential and
demand. For the enterprises we have surveyed, the de-airing shaping brick-making machine has
more power, existing much potential for energy conservation and reduction fuel consumption. Via
using the capacity increasing & compensation device, 15%~20% electric power ca be saved. The
natural dry is changed into manpower drying room. In addition to recover a part of heat, the land
use area can be also greatly reduced. It can be good for improving the ecologic environment. Via
adopting the heat conservation measures and temperature monitoring control system, the cycle kiln
can increase the heat utilization effect. About 20% of the enterprises surveyed use the remained heat
for manual drying and less than 15% of the enterprises adopt the dust removal equipment. Only one
enterprise uses the fume purification device. This clearly shows that the labor protection and
environmental protection consciousness has been strengthened in brick-making industry. For 90,000
production enterprises in brick-making industry, the energy conservation and GHG emission
reduction emission will be quite heavy. Only all the concerning respects make constant great effort
and the natural effect can be achieved accordingly.
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Annex 4

Supply & Demand Market Condition of China
Brick and Other Wall Materials

L. Basic Situation of Present Real Estate Industry Development in China

Since 1998, with deeply pushing of the housing system reforming in cities and towns in China, the
housing concept has great changed. The housing consumption has effective started and the new
system for the commodity housing has been basically established. The market system of real estate
has been gradually set up. The real estate industry has become mainly a support industry in domestic
economy and play an important role to improve the housing condition, pull the economic growth
enlarge employment chances and quicken the urban construction.

With deeply pushing of the housing system reforming in cities and towns, the market system of
real estate has been gradually set up. At present, the currency distribution has been implemented in
many cities instead of the object distribution in China. Public housing has been pushed step by step,
more than 80% of public housing have been sale to staff and workers. The proportion of owned-
houses has reached 72.8%. A new housing supply system has been initial set up. The economic
housing construction has made a great progress and the housing system with low-price renting in
cities and towns also has started into a new and essential stage. The housing market class II has been
opened gradually, existing housing exchange is brisk day by day. The intermediaries of real estate
and housing management have rapidly developed with increasing items. The service system of real
estate has been essentially built up. At the moment, accumulation fund loans for individual have
quickly increased; loan structure from bank has considerable adjusted so that the function of housing
finance has constantly strengthened.

Secondly, the housing consumption is lasting to enlarge and the housing level is also improving
constantly. In the past five years, the individual purchase houses amount to 54.5% of total sales was
increased to 95.3% in the whole country. In 2002, the total payments of individual to buy new, old
and constructing houses were RMB 800 billion yuan, in which, the trade volume of purchase new
commodity houses was RMB 450 billion yuan. The housing payment has become a main demand in
the real estate market and an essential motive force for development of the real estate industry. It
strongly promotes housing construction in cities and towns. In the past five years, the accumulative
spaces completed in cities and towns were 3.4 billion m’, the annual average spaces completed had
reached 0.68 billion m?, it had over twice times of annual average spaces completed since reforming
and opening. In 2002, the average constructing spaces in cities and towns was 22.8 m’, increasing
5.2 m’ than that in 1997. Meanwhile, the housing quality had been constantly raised and the
necessary facilities and housing environment had also been improved.

Thirdly, because the development investment on the real estate is rapidly increasing, both supply
and demand of housing are brisk. In past five years, annual average investment growth of China’s
real estate industry had reached 19.5%. The proportion of the investment on the real estate covering
that on the fixed assets was raised from 12.7% to 17.9%. Since five years, the developing investment
growth of the real estate had directly or indirectly promoted GDP’s growth within two percentages
or so per year. The developing structure is improving step by step. In 2002, the proportion of
housing investment taking that of the developing investment on the real estate had arrived to 83.3%.
From 1997 to 2002, both supply and demand of commodity houses were brisk. The spaces
completed and sale had a yearly average increase of 15.5% and 22.6% separately. In the past five
years, house price in China had been raised up during stable prices. The average sale price had a
increase of 3.6%, this was lower than the growth of allowable payment income of residents in cities
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and towns at the same period.
To make a conclusion of the above, the basic situation of China’s real estate development is better

at present.

IL. Forecast Development of Real Estate Industry in China

Based on the data, the residents in twenty large and medium cities mainly lived in buildings. 87.7%
of families lived in buildings without elevators, but 3.7% of families lived in buildings with elevators.
In additional, 8.2% of families lived in one-story houses, a small part of families still lived in together
to share one washroom or one chicken. With constantly promoting of housing reforming, at the
moment, the proportion of own houses has come up to 59.3%. 18.2% of families rented houses from
a management office to live in, 11. 5% of famlhes rented houses from their units to live in. Living
spaces were mostly between 40 m’ and 80 m’. According to the survey, the people who will
purchase a house within five years reach 21.9%of total survey, in wh1ch to buy economic and
commodity houses as key way, the space will be between 70 m’ and 150 m’.

The data show that, in total survey, 59.3% of families have held housing properties with 20~80 m’
living spaces. Such families mostly have two, three or four people in which, the most proportion is
such families with 50~80 m? living spaces, families with 20~50 m? living spaces take the second. A
small part of families or individual hires a house from their unit or own-house to live in. So, isn’t
there only small part of tenants to purchase houses? The survey results show that it isn't like this.
They demonstrate that, in such families holding the housing properties, 23.3% of families will buy a
house within five years, 20.1% of families will purchase a house next year. The commodity and
economic house have still taken mainly position.

The survey show that, the families without the housing properties will purchase a house with
below 80 m’ spaces in order to settle the living problem, they belong to the first purchase. On the
other hand, the families with the housing properties will buy a house with more large spaces in order
to improve the living quality, they are the second purchase.

The proportion of families with the housing properties planning to buy a house within five years is
much higher than those without the housing properties planning to buy a house within 1 or 2 years
and especially, they will focus on those houses with large spaces.

Besides, in a mass of families, the pre-purchase proportion of the families with the housing
properties has reached 55.6%, much higher than other. The spaces which they will purchase are
between 81~100 m?, covering 30.5%. In purchase houses with 100~150 m’ spaces, the proportion of
families with the housing properties has achieved 62.3%. From this, the purchasing house market has
great potentialities in these families.

The survey data above on explain that, the mass of purchase houses and market are much more
potentialities in China. Therefore, the developing prospect of housing in the first fifty years of
twenty-one century in China will be so wide, we can forecast from some aspects as following:

1. Forecast urban development

At present, the urban level in China is 30%, populatlon of cities and towns is 0.37 billion. It is
forecast that the urban level will reach to 45% in 2020, the population of cities and towns will
increase to 0.63 billion based on 1.4 billion population of China. It is estimated that the urban level
will reach to 60% in 2050, the population of China will be 1.6 billion, the population of cities and
towns will increase to 0.96 billion. The population of cities and towns will increase to 0.26 billion in
the first twenty years of twenty-one century. Based on 10 m’ living spaces per person that is 20 m’
construction areas to count, 5.2 billion m*> houses will need to be constructed for the increasing
population, average 0.26 billion m® houses will need to be built per year. The population of cities and
towns will add 0.33 billion in the last thirty years. Based on 20 m® construction areas to count, 6.6
billion m* houses will need to be constructed for the increasing population, average 0.22 billion m’
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houses will need to be built per year. Some relevant experts pointed out that, in the processing of
urban in China, because most peasants will live in the original small towns developed, they will not
occupy the houses in cities and towns. The number of houses that were counted before because of to
be an urban will take out of half houses. According to half houses reduced, 0.13 billion m® houses
and 0.11 billion m* houses will be constructed separately in first twenty years and last thirty years.

2. Forecast based on increasing housing level in lower speed

It is forecast that the living space in cities and towns will reach 12 m’ per person in 2020, that is,
construction space is 24 m’. It is forecast that the living space will reach 16 m’ per person in 2050,
that is, construction space is 32 m’. In accordance with 0.63 billion population in cities and towns in
2020 and increased spaces of 4 m’ per person to count, 2.52 billion m? houses, that is a yearly
average 0.126 billion m® houses, will need to be constructed in first twenty years so as to improve
housing level. In accordance with 0.96 billion population in cities and towns in last thirty years to
count, 7.68 billion m’ houses, that is a yearly average 0.256 billion m* houses, will need to be
constructed based on the numbers of 2020. The forecast above on is based on less 1% yearly
increasing rate of constructing space, maybe it is slow. If the increasing rate is slightly raised up, the
yearly increasing rate will be more than 1%, that is, the constructing space will be 26 m’ in 2020 and
36.4 m® in 2050. So, 0.189 billion m* houses will need to be built up in first twenty years, 0.333
billion m® houses will need to be constructed in last thirty years.

3. Forecast from house depreciation and demolishment

At the moment, there is more 6 billion m® storage houses in cities and towns of China. According
to depreciating of fifty years to calculate and properly take out some factors, such as some houses
were expiry but they weren’t demolished, it is estimate that 0.1 billion m” houses will be demolished
or reconstructed a year. To adding the three items above on including the uncheck or economic
check numbers, 0.486 billion m* ~0.549 billion m’ houses will need to be constructed every year in
first twenty years of twenty-one century, or 0.356 billion m* ~0.419 billion m* houses after checking.
0.576 billion m* ~0.653 billion m” houses will need to be constructed every year in last thirty years of
twenty-one century, or 0.466 billion m* ~0.543 billion m® houses after checking. The forecast before
is only for the living spaces constructed. The development of housing construction and the important
function for domestic economy need to be forecast from two aspects below:

4. Forecast from sustaining investment growth of housing construction

Based on the statistic from Japan, during twenty years from 1970 to 1990, the constructing spaces
hadn’t increased. But, the appreciation, which is created by the houses and relevant industries,
increased 16 times through reforming the traditional produce method. It is estimated that the
continuously increasing investment speed will be slower than that in Japan under China wouldn’t add
house construction. Thus, it is forecast that China will increase 16 times investment on the housing
construction in fifty years. According to this calculation, the housing investment will have a yearly
growth rate of 0.6% for national economy and will be a giant contribution for China.

5. Forecast from effective demand and pushing domestic demand

Based on the forecast before, 0.4~0.5 billion m® houses in cities and towns in China will be
constructed every year. The yearly net increasing houses will be 0.3 billion m* excluding yearly
depreciating and demolishing houses, that is the yearly net increasing houses will be 15 billion m® in
2050. At that time, the living space of cities and towns in China will reach 21 billion m® adding
existing 6 billion m” houses. If 8% storage houses had been sale in the market in the same year, there
would be 1.7 billion m* houses on the market. If 1 m” house would have been bought and sale in the
same year, RMB 200 yuan would be paid by the person, at the same time, RMB 3,400 billion yuan
for housing consumption would be increased in the society. Of course, this consumption will be
increased year by year. It is estimated that the housing consumption that residences in cities and
towns in China will buy and sale houses in 2020 will be RMB 800 billion yuan. And then, it will be
increased step by step in thirty years, at last, reach to RMB 3,400 billion yuan, grow RMB 100
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billion yuan a year.

To sum up, in first fity years of twenty-one century, the base of huge population of China and
rapid economic development will make an alarming potential in the real estate industry. The
investment on the housing construction and housing consumption in China’s real estate industry will
keep sustaining development and become a growth point and a consumption point in national
economy. The relevant constructional material industry, especially the wall material, which covers
over 85% of constructional solid material, will have a astonishing space to develop.

II1. Supply & Demand and Development of Wall Materials

According to our investigation and analysis mentioned above, there will be a continuous increase
in investment in China real estate industry, especially in residence construction and consumption. The
real estate industry in China will still be the focal point both in growth of national economy and
consumption. Therefore, the building material trade, especially wall material will undoubtedly be the
importance in development. The development of wall material is closely related to the development
of building construction. It is also affected by many elements, such as regions, resources, politics,
culture, economy, trade and industrialization level etc. In China, following the progressive
enforcement of national innovation policy on wall material and the gradual implementation of
national sustainable development strategy, wall materials certainly will develop to be light, high
strength and multi-functional compound material which can meet the requirements of construction
efficiency, saving energy, cutting down on soil use, making use of scrap materials and protecting
environment. Consequently, the new wall materials have a lot of advantages that can meet the
requirements of modern buildings and residences. The traditional solid clay wall material will be
gradually eliminated.

According to the uncompleted statistics, by the end of 2003, there have been more than 90
thousand wall materials manufacturers in China. The total output of standard bricks by these
manufacturers reached 800 billion (among which 530 billion bricks are fireclay brick). Up till now,
the varieties and amount of environmental protection new wall materials run as follows: coal stone
fired bricks reach 7 billion (converted into standard bricks); fly-ash bricks (including sintering and
steaming products) are 6 billion (converted into standard bricks); autoclaved sand-lime bricks have 6
billion (converted into standard bricks) and fired hollow bricks reach 10 billion (converted into
standard bricks). Other wall materials, such as light board, block and aerated concrete etc., have
about 15 billion (converted into standard bricks). The development of wall materials also showed
distinguishing features from different regions.

As the northeast area is the old industrial base in China, there are a lot of industrial waste residue,
such as gangue and fly ash.

In recent years and a long time afterwards, the development of gangue and fly ash products is the
most important work in Northeast China. In 305 enterprises to be surveyed this time, those
enterprises in Northeast China basically mix with the industrial waste residues such as fly ash, gangue
and slag, etc. while making brick. Even some enterprises make the sinter products with gangue only
and such enterprises take 93% of the total in Northeast China. At present, there are about 10
thousand manufacturers in this area that are producing mainly sintering products and partly ceramists
block and aerated concrete, etc. It is estimated that coal stone and fly ash will still be the major part
in production of sintering wall materials in the future. At present, output of wall materials can
basically meet the requirements of construction in this area. Refer to the list below for prices of
brick-tile.

Although northwest and southwest regions are underdeveloped in China, the areas are vast in
territory and rich in resources, especially rich in clay and shale. For the industrialization level in the
areas are low, it is estimated that sintering clay or shale products will still be the main stream of wall
materials. In 305 enterprises to be surveyed this time, half of the shale brick-making enterprises are
in Southwest China, accounting for 53% of the shale brick-making enterprises surveyed. But, in
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Northwest China, all the brick-tile making enterprises adopt the clay from the plateau abundant
resources (mainly using the clay in slope land or earth gully and a little farmland destroyed).

At present, there are no more than 20 thousand manufacturers in the areas, producing mainly
sintering clay and shale products and partly light partition wallboards. Production and sales are
basically balanced. Refer to price list for prices of brick-tile. It is estimated that sintering shale bricks
and fireclay bricks (porous or hollowed) must be the major product in these areas because of
difference of aerial development, disparity of industrialization level comparing with developed areas
and rich resources of clay and shale.

Central China and South China are appropriate in resources and moderate in economical
development. At present, there are 20 thousand manufacturers in the areas, with variety of products.
It is estimated that there is a tendency toward a diversity of future development in the areas. In 305
enterprises surveyed, the products of wall panel, block and sintered tile, etc. mainly come from
Central China and South China. The product price in the coastal developed region is distinctly higher
than the nationwide average price. The inland region includes the provinces of Hunan, Hubei and
Henan. The product price in these regions is quite lower than that in the coastal region. At present,
in some of the areas, such as Henan, Hunan and Hubei, supply exceeds demand; while in other
developed areas, such as Guangdong and coastal areas, supply falls short of demand. Due to
insufficient resources in the areas, wall materials will probably develop in direction of chemical
building materials and light boards.

The areas in East China are the most economically developed regions in China. There are now
more than 20 thousand manufacturers in the areas. They have a variety of products not only sintering,
but also block and aerated concrete etc. However, the supply cannot meet the demand yet. In 305
enterprises to be surveyed this time, a part of non-sintering product manufacturers are also from East
China. The resources for sintering product manufacturers are almost used up. It is estimated that
wall materials manufacturers will go on developing in some places with raw material. For the regions
lacking of resources such as clay and shale, etc. the chemical building materials and waste-using
products will be the major part of development in the areas afterwards.

North China’s areas refer to Hebei, Beijing, Shandong and Inner Mongolia. There are more than
20 thousand manufacturers producing sintering products in the areas. Most of the manufacturers use
soil to make sintering products. At present, the supply and demand are balanced. In 305 enterprises
surveyed, gangue, fly ash, slag and the industrial waste residue are commonly adopted by the
enterprises in North China. As the earth is from the plain land and with the implementation of
China’s industrial policy, the sintering product manufacturer will be gradually reduced to the
resource region for local development and the waste utilization product will be developed
accordingly.

To make a conclusion of the above, there are about 800 billion bricks (converted into standard
brick) in present China wall material production. Most of them are sintering products and some of
them are block, light board and aerated concrete. New wall materials and waste-using products are
developing very fast in developed areas. Sintering clay products and shale products will still be the
major part in west areas. At present, supply can basically meet the requirements. In some coastal
areas, supply falls a little short of demand; while in some inland areas, supply exceeds demand. Refer
to the list blow for prices of sintering (autoclaved) brick- tile in 2003.

Price List of Sintering (Autoclaved) Brick-Tile in 2003

Unit: Yuan/Piece.
Region Porous Brick KP,|Common Brick | Autoclaved sand-lime brick | Sintering tile|Concrete tile
Beijing 0.26~0.30 0.15~0.20 — — 2.5~2.8
Tianjin 0.26~0.28 0.11~0.12 — 0.26~0.28 2.5~2.8
Hebei 0.23~0.25 0.11~0.12 0.14~0.15 0.28~0.52 1.7~2.5
Shanxi 0.15~0.16 0.08~0.10 — - 1.7~2.5
Inner Mongolia 0.18~0.20 0.10~0.11 — — —
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Region Porous Brick KP|Common Brick| Autoclaved sand-lime brick Sintering tile| Concrete tile
Heilongjiang 0.30~0.35 0.09~0.12 — — 2.0~2.5
Jilin 0.15~0.19 0.09~0.12 — 0.5 —
Liaoning 0.25~0.28 0.14~0.15 — — 2.4~2.5
Jiangsu 0.20~0.42 0.20~0.28 — 0.75 1.2~2.6
Zhejiang 0.32~0.52 0.26~0.32 — 0.80 1.0~1.7
Anhuj 0.15~0.18 0.13~0.17 — — 1.8~2.0
Fujian 0.25~0.27 0.14~0.16 — — 1.8~2.0
Jiangxi 0.35~0.38 0.12~0.14 — 0.5~06 | 1.5~2.7
Shandong 0.16~0.18 0.11~0.12 — 0.33 1.52
Henan 0.17~0.27 0.10~0.12 — — —
Hubei 0.20~0.30 0.15~0.19 — 0.8 1.2~2.0
Hunan 0.28~0.30 0.14~0.15 — — 1.8~2.5
Guangdong 0.30~0.36 0.20~0.22 0.15~0.17 — 1.8~2.0
Guangxi 0.19~0.21 0.13~0.14 0.14~0.15 — —
Sichuan 0.15~0.18 0.10~0.18 — — 1.2~3.2
Chongging 0.28~0.30 0.12~0.18 — — 2.0~2.6
Guizhou 0.32~0.33 0.13~0.17 — — 1.2~1.8
Shaanxi 0.16~0.22 0.08~0.11 — 0.27 2.2~3.5
Gansu 0.22~0.24 0.07~0.13 — 0.28 2.8~3.0
Qinghai 0.15~0.27 0.07~0.13 — 0.52 —
Ningxia 0.18~0.20 0.12~0.13 — — 1.8~2.2
Xinjiang 0.18~0.20 0.10~0.12 — — 3.5~4.0

IV. Supply & Demand Market of Real Estate, Brick and Other Wall Materials in
Chengdu City

In economical respect, it is showing an obvious tendency to increase in fixed assets investment,
real estate exploitation investment, GDP, real estate increase value in Chengdu from 1996 to 2001. It
is estimated that investment in real estate exploitation in Chengdu will keep a fast increasing speed in
the “10th Five-Year Plan” period. Amount of increase of real estate exploitation investment is
obviously more than that of fixed assets in the corresponding period. It is estimated that investment
in real estate will increase to 39 billion in 2005. Real estate exploitation investment amounted to
29.3% in 2001 of fixed assets investment will arrive to 33.1% in 2005. Therefore, use of bricks and
other wall materials will be continuously increasing in Chengdu.

In residential respect, in recent years, there has been a bigger increase in population of Chengdu
city and towns. There were total 10.199 million people in Chengdu in 2001, among which 3.5478
million live in Chengdu city and towns. Per capita residential area of inhabitants in Chengdu city and
towns in 2001 was 24.4 square meters. Per annum increase was 5.5% from 1996 to 2001. Therefore,
we can calculate as follows: population in city and towns is 3.6464 million in 2002 and will increase
to 3.959 million in 200S5; residential areas in city and towns is 93.87 million square meters in 2002
and will probably increase to 119.67 million square meters in 2005. Target of Chengdu old city
transformation is: demolishing 5.29 million square meters old shabby houses in 3 years. Target of this
year is demolishing 1 million square meters. This part can be considered as natural damage area.
New increased residential needs in city and towns will be 8.3 million square meters in 2002.
According to the convention, there is an expansion rate in natural damage areas. That is every
demolishment of 1 square meter will bring 2 square meters need. For that reason, from 2002 to 2005,
new residential requirement in city and towns will be accumulated to 38.39 million square meters.

As a result of the above, in the coming several years, residential requirement in Chengdu will keep
on increasing. Per annum residential need will reach nearly 10 million square meters. By the year
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2005, per capita residential area in Chengdu city and towns will reach 30.2 square meters, basically
coming to well-to-do residential standard.

The above doesn’t include residential requirement of nonnative populations, buildings for
commercial or business use and office buildings. If calculated as the aim of “Tenth Five-year Plan”,
there will be 4.066 million population in city and towns in 2005. Hence, the new residential
requirements will be accumulated to about 41 million square meters.

According to our investigation, as Chengdu locates in southwest China, there are a lot of shale
resources. Products are mainly shale bricks. There are more than 600 sintering brick manufacturers
in Chengdu with gross annual production 8.8billion bricks (about 5 billion porous bricks and hollow
bricks), which can meet requirement of 5.72 million square meter residential wall use. There will be
an annual increase of 10 large brick manufacturers, about 800 million bricks and 50 thousand square
meter use; about 10 concrete block manufacturers with gross annual production of 300 thousand
square meter, can meet requirement of 100 thousand square meters residential wall material use; 13
light board manufacturers, with gross annual production 2.2 million square meters, can meet
requirement of 730 thousand square meters residential wall materials use. Total of the above three
can meet 7 million square meters residential wall material use. Shortage is about 3 million square
meters, which should be met by means of other chemical construction material, ceramists exposed
wall and cladding glass or increase the production of wall material.

V. Real Estate Construction and Supply & Demand of Brick and Other Wall
Materials in Tianjin City

System engineering method is popularly used in Tianjin to improve innovation of wall material and
energy saving in construction. During the 11 years since 1992, it has got a great efficiency in
economy, society and environment. At present, clay brick manufacturers have been cut down by
22%. Production of new wall material has accumulated to 16.8 billion standard bricks. The new wall
material amounted 5% in 1990 of the whole wall materials increased to 55%. Area of completed
construction using new structure material accumulated to 21.2 million square meters, amounted to
35% of the total completed area. Resource- saving residential area reached 31.32 million, 21 million
square meters of which saving 50% resources. During the ten years, total 1.45 million ton standard
coal and 9,391 mu (1mu=666.6m’) soil have been saved and 13.6 million ton waste has been used.
Solid clay bricks have been reduced from 5 billion in 1990 to 2 billion.

Overall plan of wall material innovation in Tianjin is: new construction area reaching 37.12 million
square meters during 2001 to 2005. About 25.8 billion bricks (converted into standard bricks) will be
needed for wall materials. As Tianjin locates on north China plain, soil resources are in short supply,
products are mainly sintering clay type, partly waste-using and block. Now, there are 220 sintering
brick manufacturers in Tianjin with gross production of 3.418 billion. Among the manufacturers, 30
of them produce hollow bricks and porous bricks with estimated productivity of 1 billion (converted
into standard bricks); 49 of them produce concrete block, with gross annual production of 470.9
thousand square meters (converted into 320 million standard bricks); 39 of them produce light board,
with gross annual production 15 million square meters (converted into standard bricks 1.35billion).
Annual total of the above three is about 5.088 billion. Total of the five years is 25.44 billion, which
can basically meet the requirements. Because of using soil and severe cultivated land damage, it is
estimated that sintering products will be cut down greatly and plate material and block products will
go on increasing.
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Annex 5

Schedule of China and International Brick-Tile New Wall Material
Equipment Manufacturers, Design Institutes, Associations, Societies
and Network Stations

The scientific research development has made a great promotion to the rapid development of
brick-tile and new wall material in our country. The scientific research and design institutes with
stronger integration strength in the aspects of research, development and popularization, etc. of
brick-tile and wall material inside the trade have been selected in this part. Their fundamental state
and primary service contents are recommended.

The continuous increment of the performance of brick-tile and new wall material production
equipments has made a solid foundation for improving the quality of products and promoting to
make more new products of brick-tile and new wall material. In this part, 40 machinery
manufacturers in the trade are selected and their fundamental states are summarized.

In today information age, the association, society and wall material information network station
are the linkage in the sectors of product popularization, enterprise management & cooperation,
enterprise image propaganda, new technology and scientific research achievement information
exchange. So, we have selected some essential information of associations, societies and network
station with certain scale and affective force inside the trade.

The development level of the international brick-tile and new wall material is higher. The product
is series, advanced & ripe production technology, perfect laws and regulations, smooth information
circulation & collaboration. We have selected the scientific research & design institution,
association and main machinery manufacturing corporations with more international influence
power in 6 countries of America and Italy, etc. and briefly introduce their key business contents.

In this part, the contents include 4 kinds of schedule:

Table 4: Schedule of China Wall Material Industry, Society and Network Organization

Table 5: Schedule of China Wall Material Industry Scientific Research and Design Institution

Table 6: Schedule of China Wall Material Industry Machinery Manufacturing Corporation

Table 7: Schedule of Wall Material Industry Scientific Research & Design Institution, Association

and Main Machinery Manufacturing Corporation in 6 Countries of America, etc.

Project Team of “Brick-making Industry Survey”
December 10, 2003
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Added Table 4

Schedule of China Wall Material Association, Society and Network
Station Organization |

City

Institution/organization name Mail address Contact phone E(?;;

N e o 1e . 1403 Seat A, Wanlong Center Building, No
Tianjin Municipality Building Material g '} o\ Road, Hedong District, Tianjin | 022-24015026 |300012
Industry Association L .

Municipality
. . . . 3rd of South Building, No 2, Huishujie )
Beijing City Wall Material Association Street, Beijing City 010-63021580 | 100053
Liaoning Wall Material Industry 11-2 of Trade and Economy Building, No )
Association 32, East Chongshan Road, Shenyang City 024-86611832 | 110032
Nanjing Brick-Tile Trade Association No 670,Zhujiang Road, Nanjing City 025-3374867 |210018
Shanxi Provincial Wall Material
Innovation Construction Energy No 226, Fudongjie Street, Taiyuan City 0351-4075853 1030002
Conservation Trade Association
Shaanxi Provincial Wall & Roof Material |\, ¢ g0 Chang'an Road, Xitan City | 029-85221477 | 710061
Industry Association
Guangdong Provincial Wall Material No 10, No 1 Street of Dongchuan Road,
Industry Association Guangzhou City 020-82794188 | 511350
Sichuan Provincial Chengdu Municipal .
Wall Material Enterprise Association No 1, Wenhua Road, Chengdu City 028-7783413 |611437
Xiamen City Construction Work New 2nd Floor of Zhiwu Building, No 52, South
Materials Association Hubin Road, Xiamen City 0592-2214752 1361003
Chungqing Municipal Wall Material No 2 of 2nd Branch of North Jianxin Road,
Industry Association Jiangbei District, Chungqing Municipality 023-67502599 1400020
Rl T . 5th Floor of Building Material Building,
Guangxi Brick-Tile Industry Association No 167, Weiwu Road, Nanning City 0771-2801499 {530022
Shandong Provincial Building Material .. . .
Industry Association No 360,Jinsi Road, Jinan City 0531-7065173 1250001
Xangx-l l?rovmcnal Brick-Tile Industry Np 309, West Hefang Road, Nanchang 0791-5210434 |330001
ssociation City
Room 101, Building 12, Wangaiyicun,

Ningbo City Wall Material Association Wangai Road, Jiangdong District, Ningbo |0574-87837774 |314040
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Table 5 Schedule of China Wall Material Industry Scientific

Research & Design Organization

Ins;:::lt;on Xi’an Wall Material Research & Design Institute of China Building Material
Responsible Xiao Hui
person
Quality grade |Country-level engineering design grade A and works general contracting grade A
Number of 200 persons
employee
Post code {710061
Mail address |No 6, South Chang’an Road, Xi’an City
The institute is a speciality scientific research and design institute under China
Building Material Group Company. The institute has been engaged in R & D,
engineering design, engineering contracting and works supervision work of new
wall materials such as burnt clay product, perforated brick and hollow brick, etc. for
nearly 40 years since its setting. It has respectively taken on the research design
subject matter of the state essential project to tackle key problems in the
construction material trade, taken charge of the scientific research and technological
development in the respects of shale, clay, coal slack and fly ash comprehensive
utilization. Owing to the excellent design of the institute, more than 200 large and
small size brick-tile production lines with annual production capacity of]
10,000~23,000 pieces each have been successfully set up in domestic over 20
provinces, cities & regions and some foreign countries such as Nepal, Malaysia,
Cambodia, Russia and Mongolia, etc. In the field of industrial residue
comprehensive utilization of coal slack, fly ash sintering hollow brick, etc., the
institute has gained the trade accepted achievement and got many scientific research
Business brief |and design achievement awards at the state, province and ministry-level.
introduction | Xi’an Wall Material Research & Design Institute of China Building Material is a

unique speciality scientific research and design institute directly under the original
state building material bureau. It is engaged in wall and roof material sintered
product research & design in China at present.

The nationalwide specialty organizations such as the UN China Wall & roof]
Material Development Center, the state structural material industry wall & roof
material quality monitoring & inspection center, the state authorization laboratory,
the state building material industry brick-tile heat energy test center and the national
wall material scientific and technical information network, etc. are all located in the
institute.

The sponsor journal of “Brick-Tile” is the only nationwide building material
science & technology core journal in the trade for public issuance at home and
abroad. The constructed and maintained China Wall Material Information Network
Station [www.brick-tile.com.cn) column can offer a large number of information
with the features of wide trade, immediate renewal content and higher visit point-

and-click rate.
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Added Table 5
Instn;t;rlltelon Xianyang Ceramics Research & Design Institute
Responsible Liu Aiping
person
Quality grade {Grade A design quality qualification
Number of 200 persons
employee
Post code [712000
Mail address [No 35, West Weiyang Road, Xianyang City, Shaanxi Province

Business brief
introduction

The institute is a research unit directly under the original state building material
administration. It is mainly engaged in research, design, production, technological
development and consulting service of new technology, new technique, new
equipment and new product in sanitation porcelain industrial production. The state
construction sanitation product quality inspection center, the scientific and technical
information center, the industry energy conservation test center and the ceramics
development center aided by UN are all set up in the institute. It has accumulatively
finished 15 state significant scientific research projects, evaluated over 100
scientific research projects, more than 30 of them in domestic advanced level and
more than 50 are rewarded. It also took the state science and technology key project
and state priority industry experimental project in the “Oth Five-Year Plan”. The
institute has grade A Design quality qualified certificate, taking on the general
contract of ceramics enterprise complete set of technological equipment, design,
production & installation works, sanitary porcelain mediate & high pressure thick
liquid injection plastic mould development, sanitary porcelain new style design, raw

material and slurry homogenization technology at home and abroad.

Ins;:;:;on Henan Provincial Building Material Research and Design Institute
Responsible Yang Xiaozhi
person
Number of 275 persons
employee
Post code  [450002
Mail address |No 34 Red Flag Road, Zhengzhou City, Henan Province

Business brief
introduction

The institute was set up in 1973. It is under Henan Provincial Metallurgy
Building Material Industry Department. Its fixed assets are RMB 10 million and
equipment instrument RMB S5 million. Two cement and new material research
(design) institutes are under its jurisdiction. Its main scientific research field and
orientation: Scientific research, technological development, technology transfer,
technical consulting service, engineering design, inspection test and production
operations of science, industry & trade integration in the fields of cement, ceramics,
waterproof sealing material, walling material, ornament fitment material, heat
preservation heat insulating material, chemistry building material, industrial process
autocontrol and construction material equipment, etc.
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Added Table 5

Ins;;t;:;on China Construction Northwest Design and Research Institute

Responsible Fan Hongkang
person

Quality grade |Grade A survey & design unit

Number of

844 persons

employee

Post code |710003
Mail address |No 173, Xiqi (West No 7) Road, Xi’an City

Business brief
introduction

The institute was set up in 1952. It is the earliest established and the biggest state
grade A survey and design unit in Northwest China, belonging to the Head Office
of China Construction Engineering. In 1993, it was appralsed as one of 100 strong
enterprises of survey & design synthesis strength in China. The institute has 7
engineering design offices, 1 building material branch and its branch institutes are
also set up in Shanghai, Xiamen, Shenzhen and Hainan Province. In addition to
design and production, it also carries on business in the sectors of building
technician consultation, works supervision, architectural ornament and trade of]
import & export, etc. The institute always pays more attention to adopt the
modernization design tool and improve technical equipment without cease. The
institute has completed over 3,400 various large & medium-scale industry and civil
architecture design, more than 100 typical designs and 616 scientific research
missions all together in past 45 years since its establishment. Since 80s, it has
gained 12 national patents and 30 nation scientific technical progress awards.

Ins;:;telon Suzhou Concrete Cement Product Research Institute
Responsible Zhu Rongyao
person
Number of 400 persons
employee
Post code |215004
Mail address |No 162, Sanxiang Road, Suzhou City, Jiangsu Province

Business brief
introduction

The institute is an integrity scientific research design unit directly under the
original state building material industry administration, principally engaged in
research of concrete cement product, building construction material, ornament
fitment material and chemical engineering building material, the development of]
new technique, new product and new equipment and design of associated
equipment to set up plant. It is a undertaking unit of “Nation cement product
(including concrete admixture) measurement surveillance test & inspection center”
and a work handling unit of the Secretariat of China Cement Product Standardized
Technique Commission.

Nowadays, it controls three institutes and nine departments such as the
information training center, the state cement concrete quality of item surveillance
test & inspection center, the cement product power-saving technology service
center of the state building material industry administration, Suzhou Construction
Building Material Design Institute and the science and technology industrial
corporation, etc., fitting with testing laboratory and workshop concerning concrete,
concrete admixture, fibre cement, physics & chemistry, manufactured product
technology and structure, etc.

In addition to take on the state scientific research mission, it also undertake the
projects of scientific research entrusted by enterprise, new technique and new
product development, design to set up plant, industry & agriculture or civil
architecture design, test, science and technology consultation and technological
achievement transference, etc. as well as supply the technical support for factory &

mineral enterprises within the trade throughout the country.
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Added Table 5
Ins‘ﬂ;‘r‘f;” China Building Material Scientific Research Institute
Responsible Yao Yan
person
Quality
qualification |Large size science and technology enterprise directly under CC Government
grade
Number of 1500 persons
employee
Post code {100024
Mail address |17, Guanzhuangdongli, Chaoyang District, Beijing City

Business brief
introduction

Main research, development and operating scope of the institute: New cement
and new building construction material, special engineering material, special glass,
industrial technology glass, special glass fibre & its manufactured product,
sanitation of buildings ceramics, high-performance ceramics, flame-proof material
for structural materials industry, finishing material, special inorganic nonmetal new
material, etc., production technology for different kinds of product, mating and
engineering technology service of production facilities, working out of product
technology standard, structural materials industry automation and instrument,
testing technology and meter, environmental engineering consulting and
monitoring, engineering design of building material enterprise, technical
economical analysis, engineering contracting & engineering supervision,
structural materials industry technical information and service, trade of import &
export and export on consignment business, etc.
The institute has the progressive scientific research and detection equipment &
technical strength, 6 scientific research design offices and 3 departments with
opening key laboratories: The state glass deep processing engineering &
technological research center, the state building material test center, the state
cement quality inspection hub, the state quartz glass goods quality inspection hub
and 11 quality inspection hubs & metering stations for the building material trade.
17 branches of the state & local building material trade professional societies and
associations are located in the institute for handling work. The institute is a channel

to the proper authorities unit of nationwide standardized technique for cement and

quartz glass speciality.
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Table 7 Schedule of Wall Material Industry Scientific Research
Design Organization, Association and Main Machinery
Manufacturing Corporation in 6 Countries of America, etc.

Page 1 of 7

Country name

Britain ' Unit name l English Pottery Research Society

Main business
or processing
products

The society came into existence in 1948. At that time, it was consisted of English Pottery Research Association
and Britain Refractory Body Association to be the biggest ceramics research center in the world. It took on the
works almost in all the enterprises of English pottery field, the works of many corporations in other countries.
Anymore, it also undertook the trusted projects from non-member unit. The society can offer the science and
technology service in ceramics and its relevant industrial departments, mainly facing the fine pottery (household
porcelain, tile, sanitary porcelain and electrotechnical porcelain), stoneware (brick-tile & ceramics), refractory
ceramics, engineering ceramics, supply business (crude material business & machinery manufacture business), etc.
It also faced the ceramics production plants.

Half pf the institutionary working personnel were the talented scientists and the other half with outstanding
technology and talent in good co-ordination with the formers. They did their best not apart from practice. Half of the
institutionary expense came from the members themselves and the rest from the thrusters (including government).
The department and field of interest of the association concerned the fine pottery, stoneware, refractory body &
engineering ceramics, test & analysis and outside contact & marketing, etc. The contents were related with
construction, engineering research, carry out some British standard test and a series of non-standard test to meet
customer requirements, regularly inspect the product quality in brickyard and also implement some exploitive
research. The fine pottery research content included the tea vessel, ornament ceramics, sanitary ware, wall & floor

tile, electrotechnical porcelain, rough material and equipment delivering, etc.

Country name

America Unit name Brick-tile research institute

Mail address

Clemson, South Carolina, U.S.A

Min business or
processed
products

In 1937, for completion of the organization & management, work & wage structure and product price. the
association of American paviour, wall brick, tile and face tile producers drawn up 3 primary missions. In conformity
with the voice in the whole industry sector reflected by Washington government departments and in order to
maintain other authority and extend the stoneware produce market, its organization was renamed as a construction
clay product research institute. In 1943, the clay tube association was set up. In 1949, the financial group fund was
set up and in 1972; it became an American brick-tile research institute.

Its activity was wide, being involved in training of manpower, building code and laboratorial development. etc.

All the efforts were in the service to promote the brick usage and quality improvement for all brick buildings. It had
7 primary targets: To cooperate with the standardization organization, publication of technological documents and to
establish contact with legislation department. Make contact with the government construction agency and
department. Culture and attend in a advanced studies for undergraduates and relevant professional personnel. To
complete the research projects and offers the service for their members. Its key specialists were architects, engineers
and agents so a to work out the better brick masonry structure norm. Make situation recommendation for architects,
corporations and the state institution, put on seminar and give lectures for various universities or hold on seminar.
The brick engineering training course was also held per year. Carry out the building code in cooperation with some
organizations such as American Civil Engineer Association, American Concrete Research Institute and the American
Test & Material Society.
One vital continuity work in the brick-tile research institute was the publication of industrial technology citation
indexes and some of them were the irregular publication. The publications include the brick structure technological
review, the brickwork construction, works & research abstract and brick-tile research, etc. Under study, put forward
the research project, project plan basis and establishment of corresponding research organization via the cooperation
of the research institute and many corporations. The company promoter managed and supervised these projects.
Some research mission can be in cooperation with the American Ministry of Energy and the state science financial
group. In addition, the research institute also supported the private laboratory and research in university.
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Added Table 7 Page 2 of 7

Country name

Germany Unit name L Essen Brick-Tile Research Institute

Mail address

Institut fiir Ziegelforschung Essen e.V. (Brick and Tile Research Institute (IZF) Essen Regd.), D-45301 Essen

Main business
or processed
products

The research institute is a standard institution in the global brick-tile technical study field. It has the sophisticated
technique in the fields of brick-tile machinery, crude material, calcine, .energy conservation and environmental
protection, etc. It is a commonweal organization and carries out the research work based on the benefit of the
intermediary majority of brickyards in technical development level. In accordance with the difference of institution,
research facilities and employed personnel, the institute mainly performs the stoneware research and the key
research includes the wall brick, face tile, quarry tile and roof tile, etc. Its primary mission is to solve some emergent
problems with brickyards together in production and usage of the products made in brickyard and offers the
technology consultation for brickyard. On the one hand, it is engaged in the basic theory research closely with the
industry. On the other hand, it is for relevant production research so as to solve the practical question.

The members of the research institute are mainly the Federation Germany Brick-Tile Industry Association
laboratory, the equipment manufacturer, the specialties producer research community and the brickyards of]
reasonable quantity. The expenses come from various members, the industry trust business and the state bankroll.
Furthermore, put on the trial research with the qualified testing station in the related sectors. The scope ot work
concerns the respects from the assessment of crude material technical skill to the check and development of finished
products.

The institution formation of the research institute is closely based on the mission. The ceramics division,
chemistry division, technical skill division, construction research division, literature tidying up division, electric
appliance & machine shop, administrative service division and testing station. The material testing station has the
test aid to detect whether all the products made in brickyard meet the standard specifications. It can also inspect the
material performance of concrete, storm height wallboard, floor slab, quarry tile and roof tile, etc. The building
physics testing station has the test sets to measure the heat-conducting property of storm height brick wail. The
hazardous material discharge testing station can test the discharge condition of polluted air matters in brickyard and
make suggestion to restrict the discharge of hazardous material via adoption of effective technical measures. Its
scientific association and the assistance department consultant engineer committee are the uppermost policy-making
bodies.

The primary mission of the research institute is in the respect of industry research and the investigation mission
and target should be decided based on the manufacturing demand. In the respect of production technology, first ofj
all, it is devoted to the research of crude material and its characteristic, the research of different technique of]
production, method of computation and working out of working method for machine and equipment. The major
research contents are the energy conservation, enhance the output in drying chamber and reduce the injuring
discharge to pollute air, etc. The major research emphasis in construction respect focuses on the research to extend
usage of brickyard products. Establish the “Research Bulletin™ to popularize the scientific research achievements.
Set up the study class to initiate the testing technology and heat engineering production technology. Publish the
research paper in other scholarly journals to popularize the research findings.

Country name

France Unit name France Brick-Tile Technical Center

Main business
or processed
products

The general mission of the brick-tile technical center is to promote the technological advances, enhance the
industrial production efficiency of sintered clay building material and product quality. The center is managed by one
council and the council members are decided by the industry and research division, including the leaders in business
world, the representatives in technology circles, the technology persons in authority or user’s representatives and the
state authority Accredit government commissioner & provost in council. The expenses comes from the contribution
quota of various burnt clay product enterprises in France, carry out technical service in various works. the collected
expense to train the technical personnel and the project fund supported by the state. The center has the modern
research institute.

Main jobs to take on in the center: The research work includes the new product research, improvement of product
Performance, the problems occurred in the performance research & production of construction industry. The
technical service includes the raw material research, mixture selection, take part in solving the technical matters in
plant production or help to establish the testing laboratory and inspect the product performance, etc. The
standardized work includes the related constructional material, co-coordinating member, technology, material
property and application, etc., in addition to the standard of France Standardization Association, it also concerns the
unitized technology provision, the related technical proposal & opinion and quality mark, etc. as well as the training
of specidlized persons and popularization & enhancement of profession skill intelligence.

The testing center is primarily in charge of the works of raw material, technique of production, development of]
new product, taking on reification and chemical test and check. The plant cooperation department is to solve the
problems occurring in industrial production. The engineering department takes charge of the works of technical
skill, economy and research organization. The construction department takes charge of application and
popularization of the traditional products and new product under construction. Carry out the product inspection and
offer the advice and revision to technical standard. In technology, make contact with construction industry; study the
inner properties of burnt clay product and the effectiveness of ceramics member, etc. The center research study team
takes part in the discussion of relevant high mathematics and physical topics as well as document delivery, etc.

The center has made excellent cooperation and contact with all the units concerned both here and abroad. The
center is often in contact with the domestic construction science and technology center, the construction & public
works technology association and the science and technology research center, etc. It also makes contact with

overseas similar units. The center is a member of the Europe Brick-Tile Production Association.
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Country name

Switzerland Unit name Europe Brick-Tile Manufacturer Association (TBE)

Mail address

Obstgartenstrasse 28, P.0.Box.CH-8035ziirich

Main business
or processed

products

The brick-tile professional association came into existence in 1950, its work is to enhance and promote the
technical knowledge and propaganda of products in brick-tile industry to let them reach the best and the most
extensive application effect, develop & help the brick-tile industry and expand the production & application. Such
sustainable development not only can solve the existing problems, furthermore find out the new problem. For each
new work, the positive and negative opinions should be studied in order to solve problem. The association has been
noticed more and more.

Presently, TBE members are as follows: 25 member states such as Germany, Austria, Belgium, Denmark, Spain,
Ireland, France, Britain, Italy, Holland, Norway, Sweden, Finland, Switzerland and Tunisia, etc.

TBE Association is consisted of the departments of the executive board, operating committee and executive
secretary division, etc. TBE Association holds one meeting attended by all the members per year. The meeting
formation should be two sorts: One sort is academic report and discuss speciality problem. The other sort is to make
survey & research.

In recent years, TBE has established and completed the following important projects:

1. The production figure and statistical study of economics in the relevant construction industry;

2. Different kinds of experience recommendation of the relevant legal matters (law of labor, land law and
insurance against loss rules, etc.);

3. Attend in advanced studies and technical training work for cadre and technician in brick-tile enterprise;

4. Information exchange of relevant market information;

5. Development of brick-tile productive new technology;

6. The technical standard of relevant stoneware products (for wall and floor slab) and disciplinary analysis in all
the Europe countries;

7. Analysis & assessment of research findings in member research units and coordination of the relevant projects;

8. Discuss the relevant construction and building physics problems, etc. with university, college and research
institute;

9. Energy conservation research of building construction and production facility;

10. Co-ordinate the work of the speciality group of European Communities and make comment to the suggestion
and policy in brick-tile industry.

Furthermore, offer the recent development situation of brick masonry structure published in “International
Brick-Tile Conference” to the governments, the construction industry specialists and counselors. The allied nations in
Europe and the associations in some countries generally arrange such activity.

TBE is always in contact with the brick-tile industry and structural materials industry associations in many eastern
Europe states and other countries beyond Europe. TBE often carries out the exchange of experience activities with

paper or via the formation to invite the trade specialists for attending annual meeting.

Country name Germany . Unit name Central Association of the German Building Industry
http W hamndnsIreds
Country name Germany Unit name Federal German Association of the brick and tile Industry

Unit name Brick Industry Association)

Country name

Unit name (American Ceramic Society)

Germany

htt
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Country name

France Unit name France West Industrial Company (OCI)

Mail address

France West Industrial Company beijing Representative Office
Contact: Li Yi, Tel: 010-68499483, Fax: 010-68425221, E-mail: hopekin@public3.bta.net.cn

Main business
or processed
products

The head office of France West Industrial Company is sét up in Paris. Two manufacturers are respectively located
in France mid part of LA MERLATIEREZI industrial park and western MONTREMY Z.A. industrial park.

In past nearly 30 years, OCI is always devoted to the plant design and equipment manufacturing in brick-tile,
gypsum and fireproof material trades and continuously carries out the renewal of production technology and
technological progress of equipment. By now, it has offered technological design or equipment for more than 200
brick-tile, gypsum, fireproof material works in the world. These works are distributed in Europe (France, Britain,
Belgium, Holland, Poland & Russia), Africa (Algeria, Burkina Faso, Tunisia), Asia (China, Korea, Malaysia),
America and Australia.

In the brick-tile trade, the equipment supplied by OCI including: Tank type feeding machine (sheet iron type and
belt type), hammer crusher, roll crusher, multi-bucket excavator, twin shafts stirring machine, de-airing extruder. air
brick surface treatment equipment, cutter, setting machine and hot shrinkage packer, etc. The applicable crude
materials for these equipments including: Coal slack, shale, fly ash, clay, industrial residue, watercourse and
lacustrine argillaceous silt, etc. These equipments can produce the products of different design and standard top
grade dry wall brick, load bearing hollow brick, non-load bearing hollow brick, paviour, macrospore insulating brick,
common roofing tile and glazed tiles, etc.

In kiln respect, OCI can offer the design proposal, control system and essential elements for sinter kiln, quadratic
piling burn dry kiln. The invented fast calcimine kiln has been extensively applied in fast calcine of higher pore
space rate products. The technology can have the roasting time of higher pore space rate product decrease to 4h
below. The technology is a world initiate and gained the Europe patent.

Country name Italy Unit name MORANDO
. Stabilimento: Strada Rilate, 22, 1-14100 Asti Tel: +39/0141/417311
Mail address .
Fax: +39/0141/417504 E-mail: euroimpianfi@@iin.ij

Main business
or processed
products

The corporation is located in Asti Italy. It is consisted of brick-tile equipment manufacture subsidiary company.
cement & concrete equipment manufacture subsidiary company and cement & other building material equipment
manufacture subsidiary company. The first subsidiary company was set up in 1909 and the scope of business of the
related brick-tile subsidiary company is as follows:

Take charge of designing and manufacturing different kinds of material handling equipments such as disintegrator,
stirring machine, double roll crusher and shaping equipments of extruder, etc.

Manufacture different kinds of cutter, auto setting machine, brick unloader, orbit delivery system and the conveyer
system in drying room, etc.

Manufacture clay brick and roof tile squeezing out cutter, setting machine, brick loader and auto separating
unfired brick machine, etc.

In charge of constructing chamber type drying room and tunnel drying room.

Manufacture the electric appliance and automatic control equipment for brickyard, cement plant, concrete plant
and gypsum works.

Manufacture different kinds of auto setter, brick loader, packing machine and assembly type tunnel kiln.

Take charge of kiln firing systems such as gas, liquid & solid-fuel firing system and design & installation of firing
system in brickyard.

All the technology consultation, technical service, business, plant design general planning, technology, civil work,
electric appliance, automation and site debugging, etc. .

There are more than 10-type extruders made in Morando Corporation. In addition, it still manufactures different

kinds of stirring machine, crusher, drying room, double roll crusher and kiln, etc.
Since 1960s up to now, the corporation has respectively established hundred of brickyards all over the world.
Besides, it has also supplied single machine for many countries. On 2 September 2000, Morando Corporation
formally joined Nosenzo combination institution. Guiseppe Nosenzo, including Tecnoimpianti, Tenosoft and Roar
Corporations under the Ministry of Industry, Italy, leads Nosenzo combination institution. Nowadays, the full set of
manufacturing & forming machine and production line with Morando trademark is as reliable & excellent as before.
All the existing customers give good appraisal. These machines include the full set of roof tile press and extra MVC
extruder and the twisting cable diameter is 770mm. Morando Corporation will supply different kinds of original
parts and accessories throughout the world.

72



mailto:euroimpianti@,tin.it

Added Table 7 Page 5 of 7

Country name

America and Germany l Unit name l America Styr Corporation and Germany Handle Corporation

America Styr Corporation (STEEL) address: P.O. Box 1834 Statesville, NC 28687 USA
Fax: (001-704)8780789 E-mail:

Main business
or processed
products

Mail address |Germany Handle Corporation (Handle) address: D-75402Miihlacker, P.O. Box 1251
Fax: 07041/891-232 Tel: 07041/891-1
E-mail: Info@Haendle.com hitp:77www.Haendle.conj
America STEELE Corporation (J.C.STEELE & SONS, IN) was set up in 1889. It is a family corporation
especially devoted to the machine design and machinery manufacturing of crusher and extruder, etc. Corporation

head office and general factory are situated in Statesville city of North Carolina State. At the same time, 3 large-sized
shale sintered product plants are also located in the state. The branch offices are set up in Australia and South Africa.
In 2000, it successfully became a holding company of Germany HANDLE Corporation.

The American STEEL Corporation initially invented and adopted the hard plastic extruding molding technology
before 70 years and began to export the equipment in the respect. It is suitable for making brick and tile with
industrial wastes such as shale, plasticity index low clay, fly ash and coal slack, etc. The hard plastic extruding
molding equipment can be also easily for semi-hard plastic extruding molding and soft plastic extruding molding,
The technology and equipment are widely used in the respects of hollow brick production, splitting brick, pervious,
ornamental brick, different kinds of tile, light wallboard, sintered bauxite, model coal, ceramic ware, fireproof]
material and weep pipe, etc. Their technological equipment was not only adopted nearly by all the American
brickyards, furthermore, it was used by more than 50 countries in the world such as Canada, Australia, Britain, South
Africa, Asia and South America, etc. So far, some thousands of sets and complete sets of equipment made in America
STEEL Corporation are in service everywhere in the world. In Korea, nearly 40 complete sets of equipment are in
operation. In China, a dozen or more production lines adopt the equipments made in STEEL Corporation.

Germany Handle Corporation (Handle GmbH) was set up in 1870, mainly engaged in crude material
preparation and vacuum forming equipment drawing production in ceramics and brick-tile industry. It is a
corporation with high reputation and advanced technology in the field in Europe. The brick, tile and fireproof
material extrusion equipments made in the corporation are spread all over the world. Tens of them are used in the
mainland of China.

Handle Corporation is a corporation to carry out the fibrous reinforcement cement light production study with the
vacuum extruding method of forming in the earliest time. Before 35 years, the most ideal choice of fibrous material
is asbestos. Afterward, they performed the substitute fibrous material research and intermediate test in progression. In
recent years, they successfully put up the production lines in Asia and Australia. Especially, the weight ratio 40% or
more fly ash can be mixed so that the cost is in much depression. Besides, 3E light inside and outside wall assembly
board (The word beginning of 3 English words of vacuum extruding forming, economy & cheap. green
environmental protection is “E”).

The American STEEL Corporation and Germany Handle Corporation are in copartner relation and they can
supply nearly all the first-class equipments and service from crushing technology to mold technique for customers in
the world.

Country name

Italy I Unit name 1 BEDESCHI Corporation (BEDESCHI)

Mail address

Via Praimbole, 38-3510 LIMENA(Podova)-ITALY Tel: +390498848088
Fax: +390498848006  E-mail: bricks@bedeschi.it  [ipZ/www.bedeschiit

Main business
or processed
products

Fly ash, coal slack & silt clinker brick complete sets of equipment, top grade western-style tile and splitting brick
complete sets of equipment.

The world-renowned enterprise came into existence in 1908. It has been engaged in brick-tile equipment
manufacture for nearly 100-year history. The first set of double mud strip extruder got the world invention golden
award in 1908, At present, it is one of a few speciality equipment-manufacturing groups who can carry out
self-design and make once and twice setting burnt technology of required full set of technology, equipment and kiin.

Being one of the leading companies in the world brick-tile trade, it is devoted to the multipurpose research and
development for the industrial wastes such as fly ash, coal slack and silt, etc., It has achieved extensive experience
and encouraging outstanding achievement. In the past years, BEDESCH! Corporation supplies the following
equipments and production lines of the domestic users with remarkable service, superior equipment and favorable
price: 1. Qinhuangdao Generating Electricity Co Ltd: full set of production line to produce 0.125 billion fly ash
/shale, top grade clear water bricks and hollow bricks. 2. Qinhuangdao Generating Electricity Co Ltd: full set of]
production line and design in production of 0.125 billion fly ash /shale, heat preservation building blocks and hollow
blocks. 3. Xibaipo Generating Electricity Co Ltd: The main production line is to annually produce 0.125 billion fly
ash /shale, top grade clear water bricks, hollow bricks and hollow blocks. 4. Shanxi Luan Bureau of Mines Changcun
Village Coal Mine: The main production line to produce annually 0.125 billion fly ash /shale, top grade clear water
bricks, hollow bricks, hollow blocks and other tens of production lines.
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Country name

Italy Unit name J Bongioanni Corporation

Mail address

China Agency of Italy Bongioanni Corporation address: 5B Room 08 of Huamailen Holiday Hotel, No 28,
Linhuaxili, Fengtai District, Beijing

Post code: 100073 Post box: Beijing 569(100031)
Fax: 010-63963321 E-mail: prxm@bjl63.com

Tel: 010-63985671, 63985674 & 63963436

Main business
or processed
products

Italy Bongioanni Corporation is a specialized company to manufacture the brick-tile equipments of extruder and
tile-making machine with raw material preparation and molding equipment. The corporation has its extensive market
everywhere in the world. In the world, more than 3000Bongioanni brick-tile production lines are in operation and
production. The extruders made in the corporation are 3 different series of extruding molding equipments such as
soft model, semi-hard mode! and hard model. The extruding technology can be confirmed and selected in accordance
with chemical composition analysis, molding, drying and burnt experiment of raw material. In order to produce the
products of sinter hollow brick, top grade western-style tile, face tile, floor tile, splitting brick, stamping brick,
stoneware pipe, fireproof material and prefabricate wall member, etc. Italy Bongioanni Corporation’s progressive
technology and equipment represent the frontier level of brick-tile machinery manufacturing industry in the world.

Thus, the extrusion equipments made in various extrusion equipment works of Bongioanni Corporation in Europe
have the remarkable features of low energy consumption, high efficiency and fine quality. The technology and
material of brick-making equipment of Italy Bongioanni Corporation are widely used in Europe to make hollow
brick and top grade dry wall brick with the raw material of clay, silt, shale, coal slack, fly ash, slag and tailings.
The corporation can supply the newest reamer or even the extruder design and equipment for clients in accordance
with the raw material used by the clients.

Since it has joined the well-known Italy Industrial Group Gruppo Filea, the technology and commercial ability has
been further enhanced. Therefore, the newest series of TECNO extruder have been shown in China and the
production capacity per set is 15~120tph (tons per hour) with different types of soft extruding and hard extruding.

Italy Bongioanni Corporation can manufacture and offer different types of preparation equipment and molding
equipment suitable for various raw materials. The equipments are: Crusher, tank type feeding machine, high speed
crush roll, ageing silo equipment, edge runner, mixing machine, screen type de-airing extruder, de-airing extruder

and automation tile press, etc.

Country name

Germany l Unit name ' Rieter Corporation (Rieter)

Mail address

RIETER-WERKE GmbH D-78417 Konstanz, Postfach 101753
E-mail: fieter@ricter.d¢  hfip//www.rieter.dg

Main business
or processed
products

The corporation has been over 100-year development history. It has invented and produced a series of brick-tile
mechanical equipment. It can offer different kinds of excavators, tank type feeding machine, double roll crusher with
100T output of a set per hour, stone removal crush roll, screen type blending crusher, humid tower, edge runner and

screwed extruder, etc.

Country name

Germany l Unit name I Germany Lingl Brick-Tile Machinery and Kiln Corporation (Lingl)

Mail address

Hans Lingl Anlagenbau and Verfahrenstechnik GmbH & CO. KG
D-89206 Neu-Ulm, Postfach 1629 Tel: +49/7319/751-0

E-mail

Fax: +49/7319/751-210

Main business
or processed
products

It’s one of the biggest corporations to manufacture the architectural pottery machine and package plant in the
world. The corporation was set up in 1938 and its employees in German factory are more than 1,200 persons. It also
has 4 sub-factories and its branches are established in Britain and Italy, too. Nowadays, over 500 Lingl production
lines are in service all over the world. Adopt the different kinds of extruding molding technology for soft model, s
mi-hard model and hard model. The once or quadratic setting burnt technology can be used to make the products of]
sinter hollow block, top grade western-style tile, face tile, floor tile, splitting brick, stamping brick, stoneware pipe,
fireproof material and prefabricating wall member, etc with different specification and different pore space rate. The
Lingl Corporation’s cutting, piling, transporting, ornamental surface handling, spraying glazing device, drier, kiln,
stacking, packing equipment, stored program control system, computer art auxiliary system, interconnection
equipment and factory network system have represented the frontier level of brick-tile machinery manufacturing
industry in the world.
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Country name

Germany Unit name KELER Corporation (KELER)

Mail address

China connection for business mode: GRIEGER GMBH Kommunikationsdesign WallstraBe 27
04600 Altenburg/Thtringer Tel: +49 3447 8952-11 Fax: +49 3447 8952-25

Hitp/iwww.Keller-hew.d§

Main business
or processed

products

The corporation is located in German North Rhine State and it is one of the first rate speciality manufacturers in
the world to supply the architectural pottery mechanical equipment and production line.

The primary service of the corporation is to offer the mechanical Equipment and production line for architectural
pottery industry. Its scope of business also includes the survey control & adjusting instrument, automation control
technique and working plastics equipment.

The corporation can offer the mechanical equipment and production line for architectural pottery trade. The
products include: inner wall brick (Europe universal hunk macroscopic void hollow brick), external tile (various
face tiles, dry wall brick, exterior wall cladding), paving floor tile, splitting brick and stamping brick applying the
wall face and ground-surface, clay and cement tile, etc.

The production equipments offered by KELER Corporation include various cutting machines that are applied to
soft extruding, semi hard extruding & hard extruding technique, ornamental surface processing unit, setting machine
unit, transport transmission & regimentation device, once stack burnt & quadratic stack burnt technology
progressive drying kiln, kiln technology & equipment and product stacking & packing system, etc.

The stacker work is substituted by robot is a successful example. In recent years, KELER Corporation has ripe
fabrication technology and experience in brick making with shale, fly ash, coal slack and different kinds of]
industrial residue to meet the market demand. In the respect to serve customers and develop market, KELER
Corporation has also gained conspicuous achievement. In addition to develop the styles and designs of face tile
without intermission, the hunk hollow brick coating jointly developed with clients has farther enhanced the heat
preservation insulating property of product. The production of external wall ornament clevis fittings and large-sized

tile represents the new trend of tile product in Europe.
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Annex 6

Report of Energy Conservation and
Environmental Protection Demonstration
Enterprises in Brick-making Industry

I. Overview

The China Brick-making industry is bulkiness. There are nearly 0.1 million enterprises altogether
in China. The annual production gross amount exceeds over 600 billion pieces of brick. But, h
average scale is very small and the annual production capacity is only 6~7 million pieces of brick
each enterprise. The technological equipment is background. Up to now, most of the enterprises
adopt the natural drying natural drying and ring kiln calcine, low labor productivity. The year per
capita production brick in one enterprise is only more than 0.1 million pieces. Singleness of product
variety, most of bricks are clay solid bricks accounting for a large number, large consumption of
land resources. The difference of energy consumption among enterprises is much obvious. For the
majority of enterprises, to produce 10,000 pieces of brick can consume over 1.2 T standard coal.
Most of the enterprises are based on the fuel of coal and GHG emission amount is too much.
Therefore, in early 90s last century, China officially started the wall material innovation work. The
Governments at all levels successively issued a series of policy laws and regulations. The clay solid
brick was strictly restricted, enhancing the strength of development, production, application and
popularization of new walling materials such as hollow brick, waste residue brick, concrete
masonry unit and plates, etc., clearly pointing out the trade reform, developing target and mission of
walling material. This has played a vital impulse part for energy conservation, earth saving,
environmental protection an implementation of mechanization production in China’s brick-making
industry.

Via tens of years effort and development, China’s brick-making industry has made a certain
improvement in consumption of raw material, product variety structure and structure of enterprise
scales. A number of backbone enterprises have come into existence due to their multi-product
variety, best product quality, more advanced technical skill and sensible resources utilization of
energy. Meanwhile, some background enterprises to make clay solid brick are to be closed or turned
for other product production because of their lag technology and serious wasting of resources. This
has become an unblocked trend. To select the advantage one and get rid of the disadvantage one has
become the obvious feature in the trade. This is also the brilliant prospect to develop and enhance
the brick-making industry in China. So, selecting the excellent energy conservation and
environmental protection demonstration enterprise has vital operation significance.

II. Basis and Condition of Demonstration Enterprise

For so many brick-making enterprises in China, via multi-year survey, physical verification and
cruising data analysis & comparison, we have selected 8 enterprises as energy effective usage and
environmental protection demonstration enterprises. They rank in the leading position of the trade
in the sectors of investment idea, operation mechanism, management model, technical skill
equipment level, product variety quality, energy resources effective utilization, plant area
environment, business culture construction and input-output ratio. They have important guide and
demonstration significance for reform and development of brick-making industry in China.

In selecting the demonstration enterprise, the basis and condition we closely observe can be

reflected in the following several respects:
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1. The crude material to be used conforms the state industrial policy, conforms earth saving and
ecology environmental requirements. In addition, its amount is too much and wide spreading. The
crude materials are generally shale, coal slack, fly ash and slag, etc.

2. Multi-product variety, the main production standard prescriptive perforated brick
(240mmx115mm=90mm) has over 25% of pore space rate. They are mainly for building bearing.
The hollow brick (multi-specification such as 240mmx180mmx115mm, etc.) has more than 40% of
pore space rate, mainly for frame construction filling in, belonging to non-bearing material and the
product quality conforms the national standard.

3. The residual heat of coal slack and fly ash is utilized as fuel or internal combustion material
and coal is used as auxiliary fuel. The kiln afterheat is for artificial drying. Fundamentally carry out
the purpose that baking of brick is without coal or a few coals are used.

4. The technology and equipment are in the intermediate level or high level of the trade, higher
degree of mechanization and the scale of production is over 30 million pieces/year.

5. Effective plant system, good management specification, better economic benefit, fine plant
environment and most of the plants are park type. Besides, the environmental protection
consciousness s stronger and some handling measures have been taken.

6. They have ever rewarded many encouragements in the trade and the located area, influence
power with higher reputation and their development potential is remarkable.

ITII. Comprehensive Analysis of Selected Enterprise Situation

In accordance with the condition above, we have comprehensively analyzed the 8 recommended
enterprises. Although the physical circumstances of various enterprises are different, their used
crude material, fuel, product and technological equipment condition are differing from, too, but
their advantage is quite obvious. They have stronger demonstration effect for so many enterprises.

1. The local distribution and periphery market business environment advantage is distinctness.
Their product takes possession of larger market share and the enterprises have higher influence
power and good reputation.

In the elected 8 enterprises, 3 of them are situated in the provincial capital suburbs and the other
5 ones are located in the periphery of medium cities. Their product sales radius is generally within
50 km and the main customers are the building contractors in cities and towns. Owing to these
enterprises belonging to new works set up in the last few years, with higher first time step,
convenient traffic, more officers, building contractors and fellow traders make visit or study. The
nearby trade meeting or congress representatives have made visits to 7 enterprises. All the
representatives have actively appraised such outstanding enterprises. Thus, the influence power of
the enterprises and reputation has been enhanced. In doing so, the enterprises have also got new
market space. The 8 enterprises are confirmed as the fine quality standard enterprises by the state
trade quality inspection center and their products are the first choice products for local users.

2. The technical skill equipment is in the domestic leading level, representing the development
trend of China’s brick-making industry.

About 90% of China brick-making enterprises still adopt the natural drying and ring kiln. A few
enterprises use tunnel kiln for baking of brick. The difference is too much in comparison with
almost 100% usage of tunnel kiln in the developed countries of Europe. So, when selecting the
demonstration enterprises, the existence conditions and possibility of brick-making industry in
China should be fully taken into account so that the practical demonstration effect can be brought
into full play for most of the brick-making enterprises in China.

In the 8 recommended enterprises, 4 enterprises adopt artificial drying tunnel kiln firing and the
other 4-use artificial drying ring kiln technology. They are all the model enterprises in China
brick-making industry. The technical skill used by the former is more advanced, with higher degree
of mechanization, but the investment is relatively larger. The technical skill used by the Latter is
utility and the investment is relatively less, being suitable for intermediate and small investors or
intermediate and small operators.
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Being one of model enterprises to use tunnel kiln technology, Changchun Guangda Industry
Group is a private enterprise. The invested and set up coal slack brickyard has been well assessed
by the fellow traders in the trade. The crude material preparation line has used bi- shattering (jaw
shattering and hammer shattering), bi- stir (bi-time stirring), one aging (ageing) and one roller
(rolling) technology, clay uniformity handling, reasonable gradation and good processability. For
molding, the domestic high extrusion pressure de-airing screwed extruder is adopted with body
appearance specification and better compactness. As to big slip, cutting and setting, automatism
cutting, turning, transportation, regimentation and stacking loading system, the technology is
smoothly, higher work efficiency and the labor intensity decrease greatly. The drying and burning of
brick use the wide section (4.6m, bi- strip) tunnel kiln once stacking burnt technology. Computer
controls the kiln work. The whole production-line technique is reasonably arranged, coordination,
sensitive operation, stabilization and high performance. The technological equipment used in
Shijiazhuang Xinghui Construction Material Co Ltd is similar with that to be adopted in Guangda
Industry Group. But, its main crude material is fly ash, slag as internal combustion material. This
has important demonstration significance in shale reserves abundant region while without rock
refuses resources.

Being one of 4 enterprises with utility technology and minor investment, Sichuan Yaan Jinshi
New Material Co Ltd is a joint stock system enterprise. Owing to is brick-making shale crude
material mixed with 30%~35% fly ash, the crude material preparation technology adopts the
measures of ageing and rolling, etc., mixed uniformity of pug, better body molding, drying with
afterheat, adoption of ring kiln, excellent input-output ratio. It is a desired selection for intermediate
and small investors to construct works or carry out technology renovation in China’s brick-making
industry.

3. Lower raw material and fuel consumption, earth saving, energy conservation and fine waste
utilization effect, conforming the industry development policy requirements of the state sustainable
development strategy and protection ecological environment.

In 8 brick-making enterprises, 3 ones such as Changchun Guangda Industry Group adopts the
crude material of coal slack and the fuel is the residual heat value of coal slack. 4 enterprises of
Sichuan Yaan Jinshi New Material Corporation, etc. adopt shale as crude material, mixing with fly
ash or slag in crude material. The residual heat value of fly ash or slag is used as fuel. Hebei
Provincial Hengshui Transport Corporation Brickyard uses fly ash as crude material and the
residual heat value of fly ash is for fuel. Therefore, except using coal of Chengdu Yongxing Shale
Hollow Brick Co Ltd, the rest don’t adopt earth in brick making and baking of brick without coal.
According to the statistics of the 8 enterprises, the annual production capacity for different kinds of
clinker brick (90% as hollow brick) is 0.52 billion pieces (converted into brick), the annual saved
standard coal is 50,0007T, industrial residue utilization nearly 1 million T and the saving of land
about 500mu (1 mu=666.6m>).

China is a great power in population and she is also a developing country. So, land & energy
source effective use and environment improvement are the urgent requirement for sustainable
development of Chinese economy in the future. It is also the certainty selection to develop China’s
brick-making industry. This is the renovation and developing orientation & trend in brick-making
industry.

4. High performance & specification of operating mechanism, higher level of management,
preferred outstanding achievement, with stronger adaptability, self-remolding ‘ability and
self-advancement ability.

In the 8 enterprises, 2 ones are private enterprises, 5 joint stock system enterprises and one local
state-owned individual proprietorship. Their common merits are preferable integral diathesis of
enterprise, with a number of management staff having strong responsibility & super hard style, with
a lot of business skilled technology backbone, a better employee team who can be endurance in
hard condition, fine labor skill. They have perfect working systems, labor discipline and methods of
excitation mechanism & rewards and punishments. When entering the work area and living quarters
of these enterprises, the orderliness, and better environment and fine mental state of employees can
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b found. This shows that the business culture construction is quite important in enterprise
management.

In the 8 enterprises, owing to excellent management, their production costs are low, satisfied
product quality and higher labor productivity. Per capita substance Labour productivity in the
Guangda Industry Group Brickyard is 0.70 million pieces of brick, the lowest Labour productivity
can reach over 0.30 million piece/year. The operation of business profit is 20%~30% and with better
economic benefit. Various economic indexes are in the leading level of the trade.

Known from description above, 8 enterprises of Changchun Guangda Industrial Corporation, etc.
in the respects of raw material, fuel usage & waste utilization, product variety & product quality,
technological equipment technology capability, running mechanism & management, the enterprise
integration benefit and condition of business construction, etc. have visible advantage and leading
status in comparison with the majority enterprises in China’s brick-making industry.

(Attachment: 8 copies of enterprise fundamental background table)

[Note: The specific measure detailed description of energy conservation & environmental
protection adopted by the enterprise can be read in the project training teaching material
"Collection of Training Teaching Material (Collection of Clinker Brick Production Technology and
Application)"].
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Table of Brick-making Industry Energy Conservation and Environmental
Protection Demonstration Enterprise Fundamental State

protection measure and
implementation effect

. Chengdu Yongxing Shale Hollow ) . .

Enterprise name Brick Corporation Tel 028-82420301 |Establishment time| In 1992
. Shuangjiang Village, Yongshang Construction 9
Mail address Town, Xinjin County Post code 611437 investment (yuan) | million

Business entity | Gong | Enterprise itool ;i Number of 310 Yearly output 65

representative | Muquan |  property system employee (standard brick) | million
1. Energy conservation type direct tail pulley kiln and residual heat drying
system.

The kiln can be easily controlled, good heat-insulating property, easy
implementation mechanization taking off reform, reutilization of kiln
residual heat. The drying system saves about 40mu of land and the
investment should increase RMB 0.80 million and yearly save coal

Adoptive energy ~ |1,300T. _
conservation 2. Increase capacity compensator. o -
. The major equipment adopts the capacity increasing compensator and
environmental

some investment should be added. One set of installed capacity 110kw
brick making machine should mate one set of capacity increasing
compensator cost about RMB 5,000. 12 work hours per day and
calculation with 250 days, the year electricity saving is about 65000
kw/hour and about RMB 30,000 can be saved.
3. Dust collection equipment

Owing to shale of raw material, there is plenty of dust while crush. After
installing the dust collection equipment, the workshop environment
improves greatly.

Product variety &

specification (mm)

240%115%90
240%90%240

180x115%190
200x115x%240

240x115x%240

Crude material & industrial
residue utilization
(Variety & annual

consumption)

Year consumption of shale is 0.15 million T.

Fuel service behavior
(Variety, unit generating
heat & annual
consumption)

Whole usage rough coal & thermal value 4,100~4,700 kilocalorie/kg
Year coal 8,000 T and coal consumption 800kg/10,000 piece (converted into
standard brick)

Service of equipment
(Major equipment name,

matching power, drying

mode & kiln model, etc.)

Jaw crushing, hammer crushing, ageing silo, extruding & stirring, 60/50 de-airing
extrusion molding, 14 artificial drying chambers, one direct ring kiln and installed

gross capacity 910kW.

Technique of production
process

Jaw crushing — hammer crushing — ageing silo — extruding & stirring —
de-airing extrusion molding — artificial drying —direct ring kiln —burning of]

brick — finished product storage space

Environmental construction
in plant and enterprise
rewarded situation

The plant greening area is 20%, environment neatness and it is the provincial trade
advanced enterprise and trade high quality standard enterprise throughout the

country.

The administrative
mechanism feature &
operation state

Perfect management system, stringency and better state of operation.
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Table of Brick-making Industry Energy Conservation and Environmental
Protection Demonstration Enterprise Fundamental State

. Changchun Guangda Industry ) 4 i . 1
Enterprise name Group Company Tel 0431-8938725 |Establishment time| In 1999
. No 719, Changchun Avenue, Construction 37.80
Mail address Changchun City, Jilin Province Post code 130041 investment (yuan) | million
Business entity | Wang Enterprise Private Number of 107 Yearly output 75
representative | Lijuan property employee (standard brick) | million

conservation
environmental

implementation effect

1. The total raw material is coal slack, body drying & burning of brick,

Adoptive energy 2.

protection measure and |3

4. Use the dust collection equipment and the work environment of the raw

kiln residual heat is for workshop, office building, heating and bathing

of staff members. The annual standard coal saving 7,500T, waste

residue 15,000T and save borrow soil land about 70mu.

Adopt electricity saving & increasing capacity compensator. For type

70/60 vacuum brick making machine, increase investment about RMB

14,000, annual electricity saving 0.18 million kw/hour and electric cost

saving about RMB 0.09 million.

. The kiln heat engineering automatic monitoring control. The kiln body
uses the energy conservation heat preservation technology. Per kilogram
product heat consumption can reduce from 1,600kJ to 1,350kJ in
general. The kiln thermal efficiency can enhance over 10%.

material preparation workshop can improve greatly.

Product variety &
specification (mm)

240x115%90
240x115x115
240%x190%90

190%190%90

Crude material and
industrial residue service
condition (variety & annual
consumption)

All the crude materials are coal slack and annual consumption 0.15 million T.

Fuel service behavior
(Variety, unit generating
heat & annual
consumption)

thermal value per kilogram is about 430~470 kilocalorie.

All the crude materials are based on the residual heat of coal slack and coal slack

Service of equipment
(Major equipment name,

mode & Kkiln model, etc.)

matching power, drying |system, 2 sets of once stack burnt tunnel kiln (144.5%4.6x1.12m) and the installed

Stepwise feeding machine, blade type crusher, hammer shattering, aeging silo,
stirring machine, edge runner, 70/60 de-airing gyratory crusher, automation cutting

gross capacity 1,100kW.

Technique of production
process

Tank type stepping feeding —jaw crushing — hammer crushing — ageing —
stirring — edge running — stirring — de-airing extrusion — bar cutting &
cutting — automatism setting carriage — in-kiln — finished product storage

space

Environmental construction
in plant and enterprise
rewarded situation

The plant is reasonable layoﬁt, neatness, better and greening just like a “garden”.
It has ever honourly got the provincial new product award and scientific technical

progress third class award.

The administrative
mechanism feature &
operation state

Management stringency, specification, higher efficiency of labor (0.70

pieces/person year), desired business circumstance and preferable profit enterprise.
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Table of Brick-making Industry Energy Conservation and Environmental
Protection Demonstration Enterprise Fundamental State

ilongji han Ci : : :
Enterprise name | | ¢ |One)iang Shuangyashan CIty | 460, 4947420 |Establishment time] In 1991
Hollow Brickyard
No 159, Changhong Road, Construction 34.50
Mail address ° . ang . g Post code 155100 . .
Jianshan District investment (yuan) | million
. . . . Joint '
Business entity Sui Enterprise tock Number of 138 Yearly output 75
stocC . -
representative | Gungtian | property . employee (standard brick) | million
system
1. The raw material is coal slack. The full heat source is the residual heat
of using coal slack. The kiln residual heat is for body drying, burning
of brick, heating of workshop & work and bathing of staff members.
The annual saving standard coal is 7,500T, waste residue utilization
) 0.15 million T and save 70mu (1mu=666.6m?) borrow soil right of]
Adoptive energy way.
conservation 2. Adopt electricity saving & increasing capacity compensator. For type

environmental protection
measure and
implementation effect

70/60 vacuum brick making machine, increase investment about RMB
14,000, annual electricity saving 0.20 million watt/hour and electric
cost saving about RMB 0.10 million.

3. Use the fume cleaning equipment, improve the workshop environment
and fume emission comes to the local zone standard.

4. Kiln heat engineering autocontrol, the fibre thermal insulation heat
preservation technology is for the kiln body and the kiln thermal
efficiency has raised over 10%.

Product variety &

specification (mm)

370%240%190 (hollow block)
240%240x115 (hollow brick)
240%115%90 (perforated brick)

Crude material & industrial
residue utilization service
condition
(Variety & annual
consumption)

All the crude materials are coal slack and annual consumption 0.15 million T.
The rock refuse residual heat value is 600~700 kilocalorie/kilogram.

Fuel service behavior
(Variety, unit generating
heat & annual consumption)

The full fuel is the residual heat value of coal refuses.

Service of equipment
(Major equipment name,

matching power, drying

mode & kiln model, etc.)

Jaw crushing, hammer crushing, domestic mating stirring system and all the
extrusion, cutting, setting, transport system and kiln system are imported from he
West Corporations in France. The installed gross capacity is 1,600kW.

Technique of production
process

Jaw crusﬁing — hammer crushing — stirring — aging — edge running —
de-airing forming — cutting, stacking & transporting automation delivery system
— once setting burnt transect tunnel kiln,

Environmental construction
in plant and enterprise
rewarded situation

Layout tidiness of plant area, layout reasonableness, better greening, the
provincial advanced enterprise an ever gained many medals from all levels of]
government.

The administrative
mechanism feature &
operation state

Joint stock system operation, specification management, the optimized integration
benefit enterprise for project imported in the trade and good state of operation.
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Table of Brick-making Industry Energy Conservation and Environmental
Protection Demonstration Enterprise Fundamental State

Enterprise name

Shijiazhuang Xinghui Building
Material Co Ltd

Tel 0311-6811790}Establishment time|In 2001

conservation environmental
protection measure and
implementation effect

No 477, Victory Street, Shijiazhuan Construction 21
Mail address | o e S | Postcode | 050041 | -
City investment (yuan) | million
Business entity Ye Dall Enterprise | Joint stock | Number of 160 Yearly output 70
€ Dali . .
representative property system employee (standard brick) | million
1. Slag and fly ash, etc. are for internal combustion and heat source,
the mixing amount is 35%, without industrial coal, annual saving
standard coal more than 7,000T and shale raw material saving 35%
or so.
2. Adopt the increasing capacity compensation equipment, the brick
Adoptive energy making machine can yearly save electricity about 0.17 million

Kw/hour, save electric cost RMB 0.08~0.09 million and the
increasing capacity equipment merely requires adding investment
about RMB 15,000.
3. Use the fume cleaning and raw material crushing & dedusting
system, improve the environment in plant area and come to the
urban district waste gas emission standard requirement.
4. Kiln heat engineering automatic monitoring control system and the
thermal insulation heat preservation technology and the kiln thermal
efficiency has risen about more than 10%.

Product variety & specification

(mm)

240x115%90
240x240%90

Crude material & industrial
residue utilization service
condition

(Variety & annual consumption)

The crude materials are soft quality shale, industrial residue fly ash, waste

residue with 32~35% mixing ratio.

Fuel service behavior
(Variety, unit generating heat &

annual consumption)

The used fly ash residual heat value is 1,600~1,700 kilocalorie/kilogram and it

can fully meet the demand of baking of brick and non-use of industrial coal.

Service of equipment
(Major equipment name,
matching power, drying mode

and kiln model, etc.)

Rod mill, stirring machine, de-airing gyratory crusher, 6 dual rail drying

chambers, 4.6m dual channel tunnel kiln and installed gross capacity 1,430k W.

Technique of production process

Tank type ingredient — rod milling — stirring — de-air‘in'g vacuum

forming — bar cutting & cutting — drying — calcine — finished product

Environmental construction in
plant and enterprise rewarded

situation

Best layout of plant area, 30% greening area, “park type” plant and top quality

trade enterprise, etc.

The administrative mechanism

feature & operation state

Joint stock system enterprise management, operation specification and best

business circumstance.
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Table of Brick-making Industry Energy Conservation and Environmental
Protection Demonstration Enterprise Fundamental State

i Jinshi N .
Enterprise name Sichuan Yaan Jinshi New Tel 0835-2851137 |Establishment time| In 2001
Material Co Ltd
Yaogiao Town, Yucheng District, Construction 5
Mail address aoat . 8 Post code 625000 . L
Yaan City investment (yuan) | million
. . . Joint .
Business entity | Wang | Enterprise tock Number of 220 Yearly output 65
stoc
representative | Zhiyao | property . employee (standard brick) | million
system
1. Mix 35%fly ash shale raw material, body drying & burning of brick
basically rely on the residual heat of fly ash.10,000 pieces of merely
need standard coal 20kg around and yearly save standard coal about
. 6,000T.
Aggg ;L\;i:gg;gy 2. Adopt the electric power increasing capacity compensator. In
environmental comparison with the tunnel kiln enterprise in the same scale, the

protection measure and
implementation effect

installed gross capacity merely reaches 30%~50% with full striking
electricity saving effect

3. More practicability of technology & equipment, more advanced and in
comparison with the tunnel kiln enterprise in the same scale, the gross
investment merely reaches 25%~30%, being applicable for the actual
demand of majority enterprises in China.

Product variety &

specification (mm)

240x115x%90 (perforated brick)
240x115%240 (8-hole)
240x%115x53 (6-hole)

200x115%90 (2-hole)

Crude material & industrial
residue utilization service
condition
(Variety & annual
consumption)

The shale, industrial residue are for fly ash, the fly ash residual heat value is
800~1,200 kilocalorie and the mixing amount is 35%.

Fuel service behavior
(Variety, unit generating
heat & annual consumption)

Usage of a few coal, 20~30 kilogram/10,000 pieces of brick
Coal thermal value of 3,700~4,000 kilocalorie/kilogram

Service of equipment
(Major equipment name,
matching power, drying
mode & kiln model, etc.)

Jaw crushing, hammer crushing, stirring machine, ageing silo, wet edge runner,
50/45 de-airing brick press, 12 drying chambers and one 32-gate ring kiln. The
installed gross capacity is 680k W.

Technique of production
process

Jaw crushing — hammer crushing — stirring — aging — edge running —

extrusion molding — cutting & setting — drying — calcine — finished product

Environmental construction
in plant and enterprise

rewarded situation

Best plant environment and top quality enterprise to meet the trade standard

The administrative
mechanism feature &
operation state and business

circumstance

Post rating, quality, duty & benefit are all in coupling of logging, perfect system
and better state of operation.
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Table of Brick-making Industry Energy Conservation and Environmental
Protection Demonstration Enterprise Fundamental State

Hebei Hengshui State-owned New

: Establishment
Tel 0318-205810

protection measure and
implementation effect

Enterprise name . . . . In 2001
Building Material Corporation time

L Construction 6

Mail address Hebei Provincial Hengshui City Post code 053000 | o
- investment (yuan)| million

Business entity Li Enterprise | Government | Number of 210 Yearly output 45
representative | Guoping | property owned employee (standard brick) | million
1. The whole raw material is fly ash, body drying & burning of brick are
Adoptive ener completely based on the residual heat value of fly ash and non-use of}
cog servati ongy industrial coal. Yearly save the standard coal over 4,000T, yearly save
environmental the borrow soil land about 50mu and yearly utilize 90,000T industrial

residue & fly ash.

2. Be the first domestic baking of brick enterprise fully using coal ash,
save earth & use waste and the coal saving is in the leading level of the
industry.

Product variety &

specification (mm)

240x115x53 (full fly ash solid brick)

Crude material & industrial
residue utilization service
condition
(Variety & annual

consumption)

Over 90% of power plant fly ash and less than 10% of external admixture

Fuel service behavior
(Variety, unit generating
heat & annual

consumption)

The fuel is fundamentally based on the residual heat of fly ash, non-usag of coal
basically, the fly ash heat value is 350~380 kilocalorie/kilogram and the annual fly
ash consumption of 90,000 T.

Service of equipment
(Major equipment name,
matching power, drying

mode and kiln model, etc.)

Belting metering device, stirring machine, wet edge runner, extrusion stirring
machine, e-airing extruder, bar cutting cutter, tunnel drying chamber, ring kiln and

420kW installed gross capacity.

Technique of production

process

Proportioning & measuring — stirring — edge running — extrusion stirring
pugging mullring — de-airing forming — cutting & setting — drying burning of]

brick — finished product storage space

Environmental construction
in plant and enterprise

rewarded situation

Planning tidiness of plant area construction, better greening, it is a model

enterprise of fly ash clinker brick and it has got many encouragements.

The administrative
mechanism feature &

operation state and business

circumstance

Management nicety and good state of operation

85



Table of Brick-making Industry Energy Conservation and Environmental
Protection Demonstration Enterprise Fundamental State

Sichuan Dongri Industry Co - ) )
Enterprise name ehan fd i Tel 0833-7669111 | Establishment time | In 2001
t

ingl Town, Pengshan Construction 7

Mail address Qinglong s Post code 620866 . .
County investment (yuan) | million

Business entity | Zhang | Enterprise ) Number of Yearly output 60

Private 250 . -
representative Qigui property employee (standard brick) | million
1. The raw material is shale, the mixed slag amount 30%, yearly save
Adoptive energy Ztg%%ag% coal about 3,000T and waste residue consumption about
enviro;(r)rlllsggf Ufori ection 2. Adopt the electric power increasing capacity compensator, the brick
measure gn d making machine can yearly save electricity about 60,000 kw/hour and

implementation effect

yearly save electric cost about RMB 30,000.
3. Use the dust collection equipment, better workshop environment and
fine landscaping in the plant area.

Product variety &

specification (mm)

240x115%x90
240x%200x115 (6~8 holes)

240x240%115 (12 holes)
190x240%190 (6 holes)

Crude material & industrial
residue utilization service
condition
(Variety & annual

consumption)

30% of shale, slag dosage and 600 kilocalorie /kilogram of slag heat value

Fuel service behavior
(Variety, unit generating heat

& annual consumption)

Coal is as outer thrown fuel, coal thermal value 5,500 kilocalorie/kilogram and
standard coal consumption 500~550 kg/10,000 pieces (converted into standard
brick)

Service of equipment
(ajor equipment name,
matching power, drying
mode and kiln model, etc.)

Jaw crushing, hammer crushing, stirring machine, agein silo, wet edge runner,
50/45-3.0 de-airing brick press, 9 artificial drying chambers, one 34-gate ring kiln
and afterheat artificial drying. The installed gross capacity is SS0kW.

Technique of production

process

Jaw crushing — hammer crushing — stirring — de-airing extrusion —

cutting & setting — drying — calcine — finished product storage space

Environmental construction
in plant and Enterprise

rewarded situation

The plant is reasonable layout, 30% greening area and a “garden type” plant.

It is a trade advanced enterprise and quality qualification enterprise.

The administrative
mechanism feature &
operation state and business

circumstance

Quota management and work efficiency are connected, rigour checking up

system and the better state of operation
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Table of Brick-making Industry Energy Conservation and Environmental
Protection Demonstration Enterprise Fundamental State

environmental protection
measure and
implementation effect

Shand Jining Kemai New Material C .
Enterprise name ancong Jining e ] Tel Establishment time | In 2002
Corporation
) . . Construction 22
Mail address Jining City Post code |[273500] . .
investment (yuan) | million
Business entity Song Enterprise | Government | Number of 130 Yearly output 60
representative | Yancheng | property owned employee (standard brick) | million
1. The raw material is coal slack. The total fuel is the residual heat of]
refuses utilization. The annual utilization amount of industrial residue
coal slack is 12,000T, standard coal saving is about 6,000T and the
Adoptive energy annual borrow soil right-of-way saving 60mu.
conservation 2. Adopt the electric power increasing capacity compensator. Increase

investment about RMB 15,000, annual electricity saving 0.18 million
kw/hour and electric cost saving about RMB 0.09 million.
3. The kiln adopts the thermal insulation heat preservation measure and
utilizes the fume cleaning equipment. The kiln thermal efficiency
enhances about 10% and the fume emission reaches the relevant
standard requirements.

Product variety &
specification (mm)

240x115%90 240%180x115 240%240%115

Crude material & industrial
residue utilization service
condition
(Variety & annual
consumption)

Full coal slack crude material, thermal value 520 kilocalorie/kg and 12T annual
consumption.

Fuel service behavior
(Variety, unit generating heat
& annual consumption)

The full fuel is the residual heat value of coal refuse and non-use of coal.

Service of equipment
{Major equipment name,
matching power, drying mode
& kiln model, etc.)

Jaw crushing, high performance hammer crusher, twin shafts stirring machine,
gin silo, two-stage de-airing brick-making machine, once setting burnt tunnel kiln,
dust control unit used in dust emission point and 1200kW installed gross capacity.

Technique of production

. process

Jaw crushing — hammer crushing — stirring — aging — stirring — de-airing
extrusion — bar cutting & setting — once setting burnt — finished product
storage space

Environmental construction in
plant and enterprise rewarded
situation

Best plant area greening and in conformity with GB 3095-96 “Ambient Air
Quality Standard” requirement

The administrative mechanism
feature & operation state and

business circumstance

Management science, stringency and better state of operation
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Annex 7

Summary of Brick-Tile Enterprise Survey Table and
Wall Material Industry Background Statistical Table

By December 2003, in combination with the opportunity when the quality surveillance inspection
test center of the state building material industry walling & roofing material makes spot test for key
enterprise and random sampling in the works, in order to implement the “Provision of Services for
the Execution of a Brick-making Sub-sector Survey Related to the Energy Conservation and GHG
Emission Reduction in Chinese TVES (Phase 11)”, we have respectively surveyed 305 enterprises in
26 provinces, cities & municipalities and autonomous regions such as Beijing, Tianjin, Sichuan,
Guangdong, Jiangsu, Fujian, Jilin, Heilongjiang, Liaoning, Shaanxi, Hunan, Zhejiang, Hebei,
Chongqing, Anhui, Shandong, Jiangxi, Guangxi, Henan, Mongolia, Gansu, Qinghai, Xinjiang and
Ningxia, etc. The survey concerns 290 brick-tile enterprises, accounting for 95% of the total
investigated enterprises, 8 concrete block & steam pressure building block enterprises, 5 plates
enterprises, 1 ceramic brick enterprise and 1 concrete tile enterprise. The enterprise survey
questionnaire form has basically listed the corresponding annual product quality random sampling
work sheet in 2003. The related data have been checked by the site random sampling personnel and
via phone in later period.

The fundamental state statistic of the wall material industry in 9 provinces, cities and autonomous
regions such as Jiangxi Provincial Nanchang City, Sichuan Provincial Chengdu City & Panzhihua
City, Tianjin Municipality, Jiangsu Provincial Nanjing City, Hebei Provincial Chengde City, Fujian
Provincial Xiamen City, Hunan Provincial Changsha City and Xinjiang, etc.

Attachments: A. Catalogue of Enterprise Survey Questionnaire Form Collection

B. Catalogue of Statistical Table of Wall Material Industry Background
Table 1 Enterprise Survey Questionnaire Form (305 copies)
Table 2  Statistical Table of Wall Material Industry Background (9 copies)

Y

Project Team of “China Brick-making Industry Survey’
December 10, 2003
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Annex 8:

Energy Conservation and GHG Emission Reduction
in Chinese TVES —Phase I —Provision of Services
for the Execution of Brick-making Sub-sector Survey
Project—Summary of Meeting on Draft Final Report

The brick making industry survey project team organized and held the symposium on “Project
Draft Final Report” on 9 February 2004. The director Xiao Hui, deputy director Yan Kaifang of
Xi'an Research & Design Institute of Wall & Roof Materials, Zhou Xuan, the deputy chief of the
Wall & Roof Material Quality Supervision, Inspection & Test Center of the State Building Material
Industry, the technologists of brick-tile industry and the project working personnel attended the
symposium. Director Xiao Hui presided over the meeting and the contents of the project draft final
report were carefully discussed in it.

All the members participating in the meeting listened to the explanation concerning the project
survey process, summary of the survey outcome and the report contents, etc. made by the brick
making industry survey project team. All the attendants carefully finely discussed the contents of
the project draft final report and they raised some modification opinions and proposals for some
contents in the draft final report. At the symposium, all the specialists considered that the project
team did a great deal of work. The scope of survey is wide, covering 26 provinces, cities and
autonomous regions throughout the country. The survey contents are complete and they basically
reflect the fundamental state of brick-tile enterprises in villages and towns of our country. The data
are true and reliable. The contents in the draft final report of the project are quite abundant, offering
full and accurate condition. The reflection of fact is clear and typical. The members of the project
team scientifically strictly have analyzed the existing problems. The expressed viewpoint is bright
and object. The development status of China brick making industry has been systematically
reflected.

Via full discussion of the specialists and project team personnel at the meeting, they raised the
following modifications and proposals to the draft final report. The title in the fourth part (IV) of
Annex 2 should be revised as “Existing Problems in Policy, Laws & Regulations and Future
Development Prospect in Brick Making Industry” so as to conform the annex content. In addition,
give clear indication that the output in China brick making industry adopts the converted standard
brick quantity (size 240mm x 115Smm X% 53mm) to avoid the different meaning generated for the
contents.

The part of “General Situation of China Brick Making Industry” in Annex 3 describes the
development history, brick making technology and equipment status in China brick making industry
in detail and brick-tile quality standard control and implementation condition in China. The
specialists have made proposals that the report should further protrude from the first wall material
renovation in the 1960s and twice wall material renovation in the 1980s & the 1990s of 20th century.
The solid brick is renovated as hollow brick and perforated brick. The enhancement of hollow brick
hole rate has made great contribution to GHG emission reduction. The consistency of data in
various parts in the whole report has been checked to avoid the generated error due to different
understanding.

In Annex 5 on the “Schedule of China and International Brick-Tile & New Wall Material
Equipment Manufacturers, Design Institutes, Association, Societies and Network Stations”, Italy
Morando Corporation with greater influence power and overseas other associations have been
added in the contents of China standard brick-tile manufacturers.

As to the part in Annex 6 on the “Situation Report of Energy Conservation and Environmental

Protection Demonstration Enterprises in China Brick Making Industry”, the selection principle
1



should be: The main products should be hollow brick and the main raw materials are gangue & fly
ash, without clay and preferable technical skill. The energy conservation indices are higher than the
industry average level and better plant environment. The selected 8 enterprises can basically meet
the above-mentioned requirements. The draft final report should farther stress the adoption of
energy conservation and environmental protection technical measures.

According to the opinions and proposals above, the draft final report of the project should be
modified, being more perfect and abundant of the report contents.
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Annex 9:
Dear Mrs. Mounira Latrech:

I have got your letter and clearly know all about it. As to some questions you have
mentioned in the letter, I would like to give you a desired written reply.

L. For the investigation & survey findings of 305 brickyards, about 20% of them are the
answer sheets of enterprise survey via letter form, 80% are got by the investigators of our
institute to make a site survey in enterprises and in which, half of them were taken back by
the investigators in our institute after the enterprises filled in the questionnaires. And the other
half investigation & survey findings come from that the investigators of our institute helped
or asked for the enterprises to fill in the questionnaires. All the investigated enterprises are
better enterprises nearby big & middle cities. Each of the enterprises has the output of over 20
million pieces of brick yearly. They are all the production enterprises with energy
conservation reform ability.

II. Source of the data

1. The data in page 23 come from the articles of related trade under China Brick-Tile
Industry Association. Partial data are from the Economical Operation Analysis in 2003 and
Prospect in 2004 of China brick-tile industry.

2. “Knowing from the sampling survey results throughout the country...” in page 24, the
annual survey was one sampling survey result of raw fuel survey project in 2000~2002 China
brick making industry of the State Economy & Trade Committee carried out by our institute.

3. The contents in page 25 are Chengdu municipal project survey made by the project
working personnel and the result of symposium in 2004 during the project implementation.

4. Page 41 is about the investigation and survey findings of China brick making industry
made by China Brick-Tile Industry Association. The data in the last few years are the
inference data via random inspection.

5. That the energy conservation in China brick making industry has reached 60 million T
standard coal selects from “Wall Material Innovation ‘10th Five-Year Plan’ Programming”
issued by the State Economy & Trade Committee.

6. The brick price is processed information based on the results of industry survey made by
China Brick-Tile Industry Association and 305 production énterprises' survey carried out by
our institute in 2003, |

III. The content in Annex 6 has been revised and please see it in detail.

IV. The electronic version of Annex 7 has been submitted to PMO, refer to it please.

Xuan Zhou
March 25th, 2004
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