—
¢ TN T S o
e o A \
—_——
—\p_-/ B .-
: - = =
—— — y
E o~ ——— < y
e
> e . -\

i

& L

MR 4




CPElimﬁl“ T

3i B OBk

BER MR BAK
ETH K B
1 x -

= B o D A I
1995



RECORDS OF CHINA’S
MANGANESE ORE DEPOSITS

Chief Editor
Yao Peihui
~ Associate Chief Editors
. Lin Zhentai . Du Chunlin
Wang Kenan  Song Xiong -

BEIJING
METALLURGICAL INDUSTRY PRESS
1995



nefwn
(FEEV FR—HLE . AAXREKEEY RERR. &9

BE FRIRMARGEH.

LBILATIRE B ammmmﬁmmw L

| RAMRLESE, TLETY SRR LER, REET
R MREE. A REE T EARE UG TR RSN

BRBoRBERXNET K48 ERROERT HEET R
BRHEART 2R RNF ERR . R REE.RA S8
ER FRERFGMFRAARLE, FHELEOMREL,
FRHREE HEAEEX.WEEE FEL, THIS
FTHABRARGTLILEE EEARMKERRTES S,

BB B (CIP %8
*@ﬁﬁ”‘ﬁ/ﬂki“‘%i% —dHR e T R,

1995, 11

ISBN 7-5024-1808-3

1. g

Pk B. SFK-PE N.P618.320.6

1 E A 5 CIP $UB BT (95) 2 20405 g

HEAMBZ

R Y & MBI 30 5, R4 100009)

LFEEEDRTER ST B RN R S FEEELH
1995 % 11 A% 1 iR,19954E 11 A% 1 KEIR
787Tmm X 1092mm 1/165 35. 5 E13K ;8 #1844 FF 541 W,1-1250

85.00 7C



Synopsis
The “Records of Chian’ s Manganese Ore Deposits” is a book in
which a comprehensive and systematical review of Manganese ore re-
sources, prospecting, exploitation history and present condition of
" Manganese ore deposits in China are persented. T N ,
The book is divided into two parts. Part 1, “General

; . description”, outlines Mn physicochemical properties and geochemical

characteristics, industrial Mn minerals and ores and industrial require-
ments, Mn resources, geological conditions, geological prospecting
projects and achievements and techniques of Mn ore exploitation and
processing have also been briefed. Part I, “Mangenese ore deposits
in each provinces, municipalities and autonomous regions”, summa-
rized Mn ore deposits in each province (or in each region), gives a de-
tailed description of 72 Mn ore deposits on the geological characteris-
tics of mining areas and mineral deposits, discovered and prospecting
histories, mining technical conditions as well as the exploitation and u-
tilization. In addition, mecessary geological maps have been attached.

The book covers many aspects and a long span of time, including
abundant data and valuable information. It is an useful reference book
for those who are engaged in geological prospecting, mining manage-

ment, scientifitc research and design, and for university teachers and

4

_students. ¢
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FOREWORD

Manganese ore is an important raw materials for metallurgical industry. Ac-

cording to statistics, the manganese of 90 ~95Y% in the world is used in metal-

" lurgical industry. The manganese is not olny a requisite deoxidizer and desulfur-

izer in the steelmaking, but also an important alloy composition. A certain a-
mount of manganese is often added in the steel for industrial use, which is melt-

ed into the steel making as low-Mn alloy steel or high-Mn alloy steel. The saying

“no manganese can not make steel” gives a full expression of its special position

and importance in the iron and steel industry. The application of manganese be-
comes wider and wider in contemporary industries. The manganese of 5~10%
is used in chemical industry, ligh industry, national defence, building materials,

electronics, environmental protection, farming and animal husbandry, etc.

The geological prospecting for manganese has made a great contribution to -
the prospecting and scientific research for manganese oré resources to meet the

" demands in economic development and construction after the founding of new

China. Remarkable achievements have been gained on the basis of having invest-
ed geological expenditure of 570 million Yuan 'RMB and 1. 87 million meters
drilling has been completed and 209 Mn deposit sites have been discovered by the
end of 1992. The proved ore reserves are 644 million tons as a whole, in which
the preserved reserves are 529 million tons. 110 Mines are under production and
construction at present. The production volume of Mn ores was 5. 315 million
tons in 1992 and is increasing year by year, contributing a lot to China’s iron
and steel production. ' ‘

+  The main problem we are facing at present in China’ s Mn ore resources is
that poor ores are dominant, in other words, rich ores are severely inadequate.
For instance, the preserved reserves of manganese-carbonate ores are 394 million
tons that is 66. 5% of the total reserves, but the Mn content of the ores is only
16. 39 ~ 43.12% and the average grade is 21. 14%. The preserved reserves of
oxidized manganese ores are 144 million tons which is 24. 4% of the total re-

serves, but the Mn content in the ores is only 20. 78 ~39.52% and its average

grade is 24. 56%. All these figures show the constraints factors and critical -

problems having an effect on China’ s manganese industry development and the
self sufficiency of the ore.

Concerning the guarantee level of China’ s Mn ore resources supply, the
steel production volume will reach 120 millions in the year of 2000 that means
8. 38 million tons Mn ores will be required. But the available planned production
volume of Mn ores is only about 5. 52 million tons. There is a sharp contradic-
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tion between the supply and the demand. The gap has to be filled by the import
of rich Mn ores from abroud. It shows that some nonnegligible problems exist

both in quantity and quality in China’ s Mn ore resources. Therefore, Chinese

geological workers should take Mn ore prospecting, especially looking for rich

Mn ores, as an urgent task in the near future. _
~ To comprehensively sum up the historic experience of geological prospecting
and exploitation for Mn ore deposits, the General Bureau of Geological Explo-
ration and the Bureau of Mines of the Ministry of Metallurgical Industry issured
a joint document after the publication of “Records of China’s Iron Ore Deposits”
decided to set up the editorial committee and the office of chief editor for the
compilation of “Records of China’ s Manganese Ore Deposits”. The editorial
working meeting was held in Jinan City on May 26, 1993. Under the leadership
_of the editorial committee and the arrangement of the chief editor’s office a 0. 8
million words book “Records of China’ s Manganese Ore Deposits” with rich and
accurate information, highly readability and important guidance to the practice
now eventually sees the world in the cooperative efforts of all editorial groups of
geological exploration bureaus and academies and relevant experts after two
. years. This is an event worthy of being celebrated in China’ s geological
prospecting and exploitation for Mn ores. In the time of formal publication of
this book, we wish to express our sincere appreciation to the personnel who took
part in the writing and editing, viewing, figuring, copying and typewriting and
to relevant persons who have contributed to this book as well as to the great sup-
port by the leaders of geological exploration bureaus and academies of the Min-
istry of Metallurgical Industry. Especially, we wish to express our appreciation
to the National Committee of Mn Ore Techniques, Guangdong Metallurgical
Mine Company, Guangxi Mn Ore Company, Fujian Metallurgical Mine Compa-
ny, etc for their financial supports to the publication of this book.

This book is a historic review and the experience summary of the geological
prospecting , scientific research and exploitation for Mn ores and collective effort
result of all geological workers for Mn ores in China, It must be pointed out here
that it is often a longterm and repeated process of recognition from the discovery
to completion of prospecting for Mn ore deposit. In addition, omissions or even
errors of some units and persons involving the discoveries and prospecting for

.. manganese deposits in this book are unavoidable owing to the changes of the unit

names or personnel positions, Meanwhile, it is very difficult to list all the litera-

tures because of the wider involving aspects, longer space and more references, -

we hope that the readers would forgive us and the criticism is always welcome.
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PREFACE

The “Records of China’s Manganese Ore Deposits” is one of the series books
on metallurgical mineral products. The publication of the “Records of China’s Iron

Ore Deposits” has provided the basis and experience for the compilation of this

_ book. Its compiling outline and method have basically taken the reference of re-

quirements for “Records of China’s Iron Ore Deposits”. Chapters such as the geo-
logical feature of Chinese manganese ore deposits, discussion on the metallogenetic
regularity, exploitation and processing techniques of manganese ore deposits are
added in the part of “General Description” and more details are also added in other
chapters. , CoL .

. This book can be divided into two parts, i. e. Part I “General description”
and part I “Manganese ore deposits in each provinces, municipalities and au-
tonomous regions”. ) ‘ ‘

, Part 1 “General description” gives an outline presentation of the manganese
ore resources, geological information, geological prospecting work and the achieve-
ments in China as well as the exploitation and processing state of manganese ore
industry. The first chapter of this part discusses the physical, chemical and geo-
chemical features of manganese, metallogenesis of manganese in endogenic and
epigenic conditions in geochemistry, industrial manganese minerals, manganese
ores and their industrial requirements, and gives a ditailed introduction of the fea-
tures and distribution of manganese ore resources in China. The guarantee of
manganese ore resources for the production and construction is commented and

some necessary measures are recommended from the aspects of exploitation, uti-

. lization and present state of manganese ore deposits and the analysis of existing

problems.

With the practical progress in prospecting for manganese ore deposits and the
accumulation of research results, the comprehensive and systematic summarization
of the geology of Chinese manganese ore deposits and the understanding of ore-
finding theory have become available. Therefore in the second chapter, Chinese

manganese ore deposits are able to divide into 7 formational types from the aspect

- of pay formation and 4 types and 11 sub-types by genesis. The geological back-

ground, occurrence features and characteristics of manganese ore deposit distribu-
tion are expounded from different aspects. And, 5 of Grade I metallogenetic
provinces, 12 of Greade I metallogenetic belts and 34 of Grade K ore belts are

. shown on the basis of the geological conditions and distribution regularities. The

prediction to the total manganese ore resources in China and the estimation for the
i




resource potential are also given in this chapter. . o

The prospecting and exploitation for manganese ores have been developed
with the spring-up of modern and contemporary industries (mainly the steel and
iron industry). So the third chapter started with the historical course of modern
manganese industry and its rises and falls and then emphasized on describing the
geological prospecting work and progress during the past 40 years. The signifi-
cance of the discoveries of main manganese ore deposits and their prospecting fea-
tures in each periods have been stressed in this chapter. In the meantime, the ap-
plication of geophysical and gebchemical methods in prospecting for manganese ore
deposits and the development on the ore finding techniques are presented. The
achievements of research work on the geological theory of manganese ore deposits
in China ane summarized, in which the stress has been laid on the series research
subjects for manganese ore deposits since 1980’ s. The development in metalloge-
netic theory and techniques is summed up, such as new knowledge on the tectonic-
sedimentary environment of manganese ore deposit , the source of ore forming ma-
terial and metallogenics (mechanism). The research development on the techno-
logical mineralogy dealing with difficult problems on the ore dressing is also in-
troduced. The future manganese ore resources and the prospects are predicted in
view of the status of insufficient manganese ore resources.

Great achievements have been gained in Chinese manganese ore geology and
scientific research, but no other special geological books on an overall introduction
of manganese ore deposits were published before this book. The first three chap-
ters in this book can be expected as a filling in the gap of this field.

The fourth chapter in Part 1 mainly presents the current status of the

manganese ore exploitation and processing techniques, manganese ore mining and .

" dressing techniques, technical equipments, technological programm, technical and
economic indexes and efficiency in China. The manganese ore deposits in China
have the characteristics of “lower gade, more inpurities, fine grain, thin bedding
and slow slope”. To overcome these disadvantages, the new technologies such as
the methods of pre-supporting roofs, anchor bass and house pillars have been stud-
ied and adopted in mining operation; techniques such as strong magnetic sepera-
tion, gravity-magnetic seperation, strong magnetic-floatation seperation and fire
concentration have been developed in the ore dressings production processes such
" as block-making with mineral powders, Mn-Fe (Si) alloys and manganese metal
" have been also greatly developed in metallurgy and deep processing. The above
contents can basically indicate the Chinese manganese ore mining, dressing and
metallurgy. ’

Part I “Manganese ore deposits in each provinces, municipalities and au-

tonomous regions”, including chapters 5—15, is the key part of this book, which




overviews the resources of manganese ore deposits in each provinces (or large
regions) and gives an extensive account of each selected ore deposit in accordance
to the geological settings, ore deposit features, discovery and prospecting history,
technical conditions for mining and the status of development and utilization. The
neccessary geologic maps of each mining districts are also attached. This part has
provided to the readers with full and accurate information, reliable data and clear
description.

72 manganese ore deposits are introduced in this book. They include 13 in
Guangxi, 12 in Hunan, 8 in Sichuan, 6 in Yunnan, 5 in Guizhou, 4 in
Guangdong, 4 in Fujian, 3 in Hubei, 3 in Shaanxi, 3 in Xinjiang, 3 in Liaoning,
2 in Shanxi, 1 in Tianjin, 1 in Inner Mongolia, 1 in Hebei, 1 in Gansu, 1 in
Jiangsu and 1 in Jiangxi. They cover mearly all the main types, the known large-
sized and medium-sized ore deposits and the main mining production districts
(Mines).

Considering manganese ore geology, mining, dressing and metallurgy as an
integrated “systematic engineering”, this book gives a comprehensive and system-
atic account from historical to current status, theoretic achievements to technical
methods and the overall geological regularity to the features of individual deposit,
so it makes the resources and geological data, technical indexes of mining, dressing
and metallurgy and technological parameters, etc more systematic and complete.
This is one characteristic of this book. It is also a rare tool book on manganese ore
geology and development of manganese industry.

To show some historical prospecting events, development situation of
manganese industry and meaningful geological phenomena vividly, some pictures
about typical manganese minerals, geomorphology of manganese ore deposits, field
prospecting events, large mine sites (working scenes) and important ore dressing
plants are chosen and included as historical evidences in order to credit to this
book.

Based on being true to the facts and respecting to the history, this book is ex-
pected to give a comprehensive description of prospecting and development process
of manganese ore deposits and fairly to show the contributions of every depart-
ments and relative persons in China. However, it is very difficult to recall the
whole picture of prospecting for manganese ore deposits in the early stage or early
years due to the time passed, so the more description about present situation than
that about the past is a deficiency of this book.

It is expected that the publication of this book will be helpful to promote the
course of prospecting and exploitation of Chinese manganese ore deposits.

Editorial staff
August, 1995
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