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Foreword 1

Geoanalysis is a necessary technique for people to deeply understand, rationally develop
and effectively protect the earth’ s resources. The foundation of the Institute of Rock and Miner-
al Analysis and its successor of National Research Center for Geoanalysis (NRCGA ) , has fully
practiced and proved the brilliant exposition that * geology, drilling, analytical test, like the
three legs of a tripod, play an indispensable role of their own in development of geosciences’
presented by Mr. LI Siguang, a famous Chinese geologist, half a century ago.

In the past 30 years, based on the demands of social development and the great progress in
analytical sciences and technologies’ the international research directions and fields on geosci-
ences have profoundly changed and China’ s geological work also has major innovation from the
single geological prospecting expanding to the combination of resource development and environ-
ment protection. NRCGA has experienced this major development history and also received re-
born-style baptism in international geoanalytical technique achievements. In 2006, NRCGA
successfully hosted ¢ The 6" International Conference on the Analysis of Geological and Environ-
mental Materials” ( GEOANALYSIS 2006 ) , and the development and academic achievements
of NRCGA have been recognized by China’ s analytical and geological worlds, and also have
been attracting extensive attentions from abroad.

In this case, it is undoubtedly necessary for comprehensive collection, collation, compila-
tion of the geoanalysis literature written by NRCGA’ s geoanalytists in the past 33 years. The
work does not only help to summarize the development mode and technical direction of China’s
geological test work through the history of NRCGA |, but also provides the basic literature to sum-
marize the achievements in the different development stages of NRCGA. 1t is helpful for under-
standing NRCGA’ s contribution to China’ s earth science and the continuously developed and
deepened geological analysis research in China. The publication of the book is a significant work
and I am very pleased and give my congratulations to the editor group.

I would like to take this opportunity to express my thanks to the scientists engaged in geo-
analysis for their contribution to China’ s geosciences and also to the local and foreign partners
for their close cooperation with NRCGA and their co-contribution to the Chinese and internation-

al geological sciences.

Prof. LI Jiaxi
( The Former Director of the Institute of Rock and Mineral Analysis,
Ministry of Geology and Mineral Resources.
The Former Director of National Research Center for Geoanalysis)

October, 2011
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Foreword 2

Overpopulation, shortage of resources and ecological environment degeneration have be-
come the major factors to restrict the sustainable development of the global economy. Mankind is
facing a serious threat from shortages of mineral resources and energy, environmental pollution,
ecological destruction and frequent natural disasters. Therefore resource security, ecological se-
curity and environmental security have become the common concerns for the government of each
nation and the international community as a whole.

From the beginning of the 21st century, the national geological work has been undertaking
a significant adjustment and the new strategy emphasizes that the geosciences should more close-
ly meet the demands of state social progress and economic construction, which leads to that the
traditional way of thinking in geoscience research have changed dramatically and the service
fields and functions of geosciences have been greatly broadened. Geological material analysis
and test work, as the “eye’ of the geological work, should adapt to the fundamental changes
and become one of main technologies in supporting geoscience research and geological survey
with the benefit of modern analytical technology development.

National Research Center for Geoanalysis (NRCGA) is one of 15 state-level industrial
analysis and testing centers under the Ministry of Science and Technology, and an institute spe-
cialized in geological material testing and related analytical technique and method studies.
NRCGA insists on taking the technology innovation as the soul for its development and playing
the leading role in geoanalysis field to promote the development of geological testing and experi-
mental techniques in China, and providing a solid technical support for geoscience research and
geological survey.

The book is a comprehensive and systematic collection of 1505 literature written by
NRCGA’ s scientists from 1978 to 2010. These references demonstrate the innovative res'earch
achievements and abundant practical experiences in geoanalysis from NRCGA’ s new and old
geoanalysts in the past 33 years. And the book also records the developing process and reveals
the developing trends of geoanalysis in China.

The book highlights the historical change of geoanalytical technologies in the past 33
years: from traditional inorganic analysis to organic and speciation analysis, from macro-over-
all analysis to micro on-situ analysis, from simple elemental analysis to the isotope analysis,
from single-element chemical analysis to simultaneous multi-element analysis based on the
modern instruments with multi-element analysis capability, from laboratory analysis to on-site
field analysis.

The book records a series of achievements in various fields including green sample prepara-

tion techniques, automated processing of massive analysis data, quality control, development
T



and improvement on standard methods and related technical specifications of testing and experi-
mental technologies, development on standard materials, professional geoanalytical instrumenta-
tion, and auxiliary equipments.

The book is published in Chinese and English to promote the international academic ex-
change in geoanalysis. It is an outstanding monograph with great academic and application val-

ues for geological scientists and related workers engaged in experimental analysis.

YIN Ming
(The Former Director of National Research Center for Geoanalysis)

October, 2011
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Preface

National Research Center for Geoanalysis ( NRCGA ), the former Institute of Rock and
Mineral Analysis (IRMA) established in 1978, is an independent institution specialized in tes-
ting and analytical technology research of geological materials. Its predecessor is Beijing Labora-
tory of Ministry of Geology started in 1952, an earliest and most representative analysis and tes-
ting institute of geological materials. The development and achievements of NRCGA have typical
significance in the field of geoanalysis in China.

Geoanalysis is the short title of the geological and environmental materials analysis and an
extension of rock and mineral analysis. It constitutes an important part of geological work and
known as the ‘eye’ of geological work. In 1953, the world-renowned geologist, the first minis-
ter of Ministry of Geology of China, Mr. LI Siguang presented the famous comment ‘ geology,
drilling, analytical test, like the three legs of a tripod, play an indispensable role of their own
in development of geosciences’ , which brilliantly expound the importance and function of geo-
analysis in geological work.

Since 1980s, the concept of sustainable development of human society is widely accepted
and increasingly permeating all areas. The international geoscience research has undergone ma-
jor changes. The focus of geological work in China has made corresponding adjustments, which
profoundly and deeply influences the research and application fields of geoanalysis. In 1990,
first international conference on the Analysis of Geological Materials ( GEOANALYSIS 90) was
held in Canada. In 1997, International Association of Geoanalysts (IAG) was established, and
then the leading international professional journal * Geostandards Newsletter’ was renamed as
‘ Geostandards and Geoanalytical Research’. ‘ Geoanalysis’ is increasingly used, which has
broader and more profound meaning than ‘rock and mineral analysis’ , and more scientifically,
objectively, completely and accurately reflecting the new ideas of earth system and development
of modern analysis technology. The change of NRCGA’ s name also reflects the change and ad-
justment in geological agencies and tasks of China in the different historical periods. This
change is also consistent with the development and events in the international geoanalysis men-
tioned above.

In the past 33 years of development, NRCGA has experienced the development of geolog-
ical sciences and the progress in analytical technologies. In different stages and research areas,
NRCGA has achieved impressive achievements and grown as comprehensive and well-known re-
search base for geoanalysis. Now NRCGA has the sophisticated laboratory equipments, high
quality of personnel, strong testing capability, wider research fields, and has the capability of
carrying out the critical and pilot technology research in accordance with the national needs and
related discipline developments. NRCGA does not only gain the extensive influence in geology

. Bis



and analytical chemistry fields in China, but also received great attention by the international
geological scientists. In September 2006, NRCGA hosted the international conference * GEO-
ANALYSIS 2006’ in Beijing with support of China Geological Survey and IAG. It was the first
time for NRCGA to host the international conference in China and Asia.

In the beginning of the preparation for * GEOANALYSIS 2006 , the editors collected the
directory of published papers and books written by NRCGA’ s scientists since 1990. In 2008,
the 30th anniversary of NRCGA, this work received attentions by NRCGA and in 2010 under
the supported by general research foundation of NRCGA, the editors started the compilation of
the book.

The book is a collection of 1505 articles published in both national and international jour-
nals and corpora written by NRCGA’ s scientists from 1978 to 2010, including 1470 papers pub-
lished in local and foreign journals and proceedings, 4 national standards documents, 31 books.
These documents are compiled into three indexes, Chronology Index, Special Subject Index ar-
ranged by technological method and application field (including 16 technological method topics
and 18 application topics) , and Author Index. The papers are completed by 1749 authors (250
authors from NRCGA, 1377 domestic co-authors, and 122 foreign co-authors), published in
173 Chinese journals, 89 English journals and 14 publishers. It is helpful for the related profes-
sional staff from this book to understand the developing process of geoanalytical technology in
both NRCGA and China, and important achievements in geoanalytical research, as well as the
contribution of China to international geoanalytical science. The book has been designed as a
Chinese-English bilingual form to facilitate the academic exchange with international collabora-
tors.

In the 21st century, especially in the recent years, due to the appearance of massive new
modern analytical technology and intersection between different disciplines, some of the profes-
sional subjects cannot be accurately classified and are difficult in arranging Special Subject In-
dex. Owing to the limitation of our knowledge, there must be mistakes and errors in the hook
and kindly oblige us with your valuable comments. At last but very important, we would like to
express our appreciation to the full funding support from NRCGA and also many thanks to all the

experts for their generous help during the compilation and publication of the book.

Editors
( National Research Center for Geoanalysis )

October, 2011
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Compiling Description

The book is a collection of 1505 articles written by National Research Center for Geoanalys-
is’s (NRCGA’s) scientists between 1978 and 2010, including literature published in journals
and proceedings, national standards documents, books. These literature are compiled into three
indexes, the article index arranged by chronology, the special subject index arranged by tech-
nology method and application field, and an author index.

It is a try to compile a professional literature index of NRCGA for 33 years. It is necessary
to have a professional arrangement for literature collection, presentation mode, index format, to
follow the indexing of general guidelines. For the convenient of readers, the compiling descrip-
tion for literature collection, presentation format of index and statistics methods is made as fol-

lows.

1 The Description of Literature Collection

1.1 The Literature Sources

This book covers the literature published in journals and proceedings, national standards
documents , monographs and translations written by NRCGA’ s scientists as first author or partic-
ipants. As the unit name of NRCGA has changed, the author’ s units in literature include Insti-
tute of Rock and Mineral Analysis, Institute of Rock and Mineral Analysis, Ministry of Geology

and Mineral Resources of PRC, and Chinese Academy of Geological Sciences was also used.
1.2 The Main Sources of Literature

(1) The literature were collected from China Journal Full-text Database ( CJFD).
(2) The literature were collected by the Department of Science & Technology of NRCGA.
(3) In other ways.

2 The Compiling Description of Chronology Index

Chronology Index is an index arranged as the chronological order of literature published. It
is the basis of three indexes in this book.

(1) Chronology Index is arranged as the published year in the order of 1978 —2010.

(2) The literature published in the same year, are arranged in the order of Chinese pinyin
of the first author. If the first name of the author is dual-name (e. g. , Ouyang) , the literature
are arranged in the order of Chinese pinyin of first word of first name. If the Chinese pinyin of
first name of the first author is the same, the literature are arranged in the order of Chinese
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alphabetical of first name. If Chinese pinyin of the first author’ s name is the same, the litera-
ture is arranged in the order of Chinese pinyin of the second author’s name, and so on. If the
first author of the English literature is same as Chinese pinyin of first name of the first author of
Chinese literature, the English literature is arranged after the Chinese literature.

(3) The description of index number: index number consists of two parts, the published
year and the sequence number.

The format of index number; Published year-Sequence number

| Example | 2009 -28

[ Description |  The literature was published in 2009, the sequence number in this index
1s 28.

(4) The description of literature format in Chronology Index: The information of literature
is given in Chinese and English. For Chinese literature without English abstract, there will give

the information of author, journal or publisher in English.

Periodical Literature
Index number
All authors’ name in Chinese
Literature title in Chinese

Journal title in Chinese, published year, volume (issue) : beginning and ending page

All authors’ name in English
Literature title in English

Journal title in English, published year, volume (issue) : beginning and ending page

Proceedings’ Literature
Index number
All authors’ name in Chinese
Literature title in Chinese, proceedings’ title, all editors’ or agency’s name

Publication location; publisher, published year; beginning and ending page

All authors’ name in English

Literature title in English, proceedings’ title in English, all editors’ name or agency name
in English

Publication location (in English) : publisher (in English) , published year: beginning and

ending page

Monographs
Index number
All authors’ name in Chinese
Monograph title in Chinese
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