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Preface

The publication of the Nonmetallic Minerals Industry Handbook (referred to hereafter as
the Handbook) will provide a great deal of Convenience_s to those who want to understand, devel-
op-and utilize these kinds of minerals.

Nonmetallic minerals are the natural occurring mineral resources, other than metallics and

fuels, that can be utilized to extract nonmetallic elements; or the minerals and rocks that can be
. processed into certain useful products which are beneficial to the mankind, and of technological
and economical values worthwhile to be developed and utilized. Mostly, it’s not the chemical ele-
ments, but the useful minerals or rocks that furnish these useful purposes. Therefore, it is some-
times called industrial minerals and rocks. Whichever the terminology, the contents and areas
covered are basically the same.

Nonmetallic minerals had definite contributions in the development of humanity. As is well
known, human- history started with stone tools. Afterwards, because of the use of metals,
non—metallic minerals lost their luster for sometime. In recent times, because of the tech-
nological advancements and the diversified developments of material structure, nonmetallic min-
erals position in national economical lives has risen again steadily. As early as the 1950s, the
. world output of nonmetallic minerals already exceeded that of metallic minerals. In some devel-
oped countries, it even exceeded by two to three times. Though China is a country of long histor-
ical civilization, and also among the ones with earliest nonmetallic minerals utilization, yet its
modern nonmetallic minerals industry did not get started until the late 1950s. Even then, be-
cause its tradjtional dependence on the processing industry, the growth has been rather stow. In
the last ten years, following the increased demands of many nonmetallics in the world market,
their industries began to receive attention, especially since 1986, after The State Planning Com-
mission, The State Economic Commission and The State Administration for Bujlding Materials
jointly published the “Proclamation for Accelerated Development of Nonmetallic Minerals In-
dustry of Our Country” , these industries have stepped into mammoth development stages.
Whereas resources exist, minerals and processing industries of all sizes, whether it’s statewide,
collectively or individually, have surged forward, involving stone materials, graphite, talc, kao-
- lin, bentonite, flourspar and others. However, compared with metallic minerals, nonmetal-
lics are still relatively unknown. The general public have very limited knowledge of these miner-
als. Those interested in pursuing the development of the nonmetallic minerals had to look for
technologies everywhere they can. Personally, I have constanily received many letter inquiries
on these minerals’ uses, production methods, and technological standards. Faced with the need
for development on the one hand, and the lack of technology on the other, many industrialists,
engineering and management personnel, as well as the concerned people, especially some elder
experts, jointly proposed the compilation of a technical reference book for the technical person-
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nel and management staff in the nonmetallic minerals mines and processing industries to
correctly evaluate resources, develop mines, process minerals and proceed with manufacturing,
in order to optimize the maximum economic benefits from limited resources. At the same time,
it will also serve to publicize the nonmetallic minerals to the society as a whole, for the general
public to understand nonmetallic minerals, reasonably utilize them and their manufactured
products, also to generate interest and support for their developments. The need became the mis-
sion. In 1988, The China Nonmetallic Minerals Industry Corporation and The Chinese Society
of Nonmetallic Minerals Industries, with the cooperation of the Metallurgical Industries Publica-
tions, organized the technical task forces of the whole industry and began the compilation of
this Handbook. ’

The Handbook being a reference book, we have held two main principles at its com-
pilation, one is practicality and the other the special characteristics of the Chinese nonmetallic in-
dustries. In fact, the compilation of the Handbook is a solid summary of the nonmetallic indus-
tries of our country. The editor tries, from his more than thirty years’ practice, to carefully ex-
tract some production technologies and management methods that are instructional and sample
setting in future developments for the readers’ use. The Handbook will be the first technical
book in the Chinese nonmetallic industry to comprise geology, mining, mineral dressing and
manufacturing. For the format, we have followed the process of development to-utilization, di-
viding it into four main sections of: mineral resources and exploration; mining; mineral dressing
and products manufacturing, also a section for foreign nonmetallic mines. As for the contents,
efforts have been made to follow the principles of combining theoretical with practical, thor-
oughly taking into account the special characteristics of each discipline, in order to closely unite
functions, science and systems. At the start of each sections; a concise description of the princi-
ples.and methods of the discipline is made. The main parts are for the actual examples of miner-
al-deposits and the practice of the productions. The examples cited are selected carefully from
the several hundred industries in the country. Among.them, a substantial amounts are ap-
pearing for the first time in public presses. At the same time, to broaden the view, also to look in-
to the future, we have selectively picked one or two examples from foreign countries of some im-
portant minerals for the readers’ reference. In each section, the arrangements of minerals and
contents of each chapters and subsections has followed the thoughts of merging the mutual char-
acteristics into the specific characteristics. Within the framework of the structure of the book,
valuing the practicality, also making use of the authors’ creativity, proper adjustments are made
according to the special characteristics of the minerals and their degrees of development and util-
ization. A strict format thus has not been followed. For the ease of usage, we have made the
Handbook figurized and tablized in its presentation. There are 822 Figures and 2501 Tables.
Basically excellence in compositions, figures and tables is believed to have been achieved.

The most distinctive feature of the nonmetallic minerals is the numerous varieties. At pres-
ent, there are more than two hundred kinds of nonmetallic minerals that are developed and util-
ized (including precious stones). More than one hundred kinds of these economically valuable
minerals have been discovered in China. Based on the principle that resources exploration has to
far exceed, the Handbook’s resources and exploration section has made detailed descriptions of
each of these more than one hundred kinds of minerals. This is the most comprehensive compila-
tion on variety and completeness of the nonmetallic minerals so far in our country. The readers
can get a general view of the Chinese nonmetallic minerals resources, including the special char-
acteristics of these resources, evaluation methods and indexes, distributions according to time
and space, etc.



_ Another distinctive feature of nonmetallic minerals is the vast difference in each mineral’s
characteristics. Their mutual characteristics are few. For exampile, in this large family, there is di-
amond, the hardest in the nature; there is also the softest talc. There are priceless and rare pre-
cious stones, there are also the very abundant and cheap dirt, sand and rocks. The extreme differ-
ences in physical properties and,values are the basis in selecting the huge differences in mining,
ore dressing and processing methods. Furthermore, the object of exploitation of most of the
nonmetallic minerals are the useful mineral aggregates or rocks, hence during the ore dressing
process, how to protect the crystal structure of these useful minerals and prevent their de-
valuation become the main criteria of determining the mineral processing and equipment selec-
tion. Therefore, the mineral processing of nonmetallics is much more complicated than other sol-
id minerals. The mineral dressing section has summarized all phases of ore dressing methods,
technical processes of thirty four kinds of major nonmetallic minerals, with examples. The read-
ers can easily detect that, for the nonmetallics, the mineral processing has almost utilized all the
normal methods, especially for the diamond primary ore, kaolin ore and others. Within one
technological process, it usually utilizes gravity separation, magnetic separation, electrical sepa-
ration, floatation, photoelectrical and chemical separation, also hand picking and others. This is
rarely seen for other minerals. Similarly, for the mining section, carefully selections yielded more
than sixty model mines as practical examples from several hundred such nonmetallic mines in
the country. Their development, preproduction preparation, stoping and extraction methods
and .technological and economical standards are described, especially for raw blocks, also
gypsum, talc, and clay. Their mining, with the looseness, softness, thickness of the various ore
bodies, is exceptional among the solid deposits. The development of mineral processing and
product manufacturing is an area with wide and far future, it is also.the direction of growth for
the nonmetallic industry. After processing and made into manufactured goods, a mineral will in-
crease its value by hundreds of folds. At the present, Chinese nonmetallics is enjoying good ex-
port position. In the last ten years, it has earned foreign exchanges with yearly increases. Howev-
er, the composition of the export are not in right proportions. Two thirds of the exports are
low—priced raw minerals and preliminarily processed products while the imports are usually the
high priced products. Therefore, there is no time to be wasted for developing the processing and
manufacturing in order to adjust the proportion of the products. With this in mind, the Hand-

" book has set out a separate section for manufacturing, describing in detail -the products from

thirteen nonmetallic minerals, including manufacturing technologies, methods, product

varieties, specifications and performance. Basically, it will fulfill the current needs of the produc-
tion and application branches. This is also a first in our country.

Nonmetallic minerals are a type of resources that is constantly going through developments
and changes. To a certain mineral or rock, whether it is being mined or not, will closely depend
on the contemporary technologies and economical levels. It also is related to local resources con-
ditions, and processing and manufacturing standards. Certainly, the varieties of minerals, min-
ing and processing, as well as manufacturing technologies, also testing methods, application
techniques listed in the Handbook, will change. New mineral varieties, new products, new tech-
'niques, new production methods and new equipment will constantly evolve. We would like to re-
quest the readers to pay close attention to the most recent news of these areas, constantly find
new technologies and improve management methods. The editors will also follow modern scien-
tific advancements, collecting information from far and wide, in order to revise and i improve the
future editions of the Handbook.




There are abundant and high quality nonmetallic mineral resources contained in China’s
vast territory. For domestic economical development and international marketing, large
amounts of nonmetallic minerals are needed. Rich resources coupled with enormous market de-
mand are providing exceptional advantages for accelerating the development of our country’s
nonmetallic minerals industry. It can be predicted that bur country’s nonmetallic minerals indus-
try is at the verge of entering a period of broader scale and higher level. At this time, we would
like to dedicate this Handbook to the industrialists and technical personnels who are currently
working at, or about to enter this line of profession; as well as all those who are interested in pur-
_suing the nonmetallic minerals business. Hopefully, it will add to the momentum in the ad-
vancement of nonmetallic minerals industry.

~ This Handbook is a product of collective creation. In the process of compilation, editing
-and publication, we have the advisements and support of many organizations and many people.
Numerous colleagues’ research results and papers are quoted. We would like to express our
deep and sincerely appreciation to all those who have contributed to this publication.

HU Zhaoyang |
March 25, 1991
Beijing
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