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Preface

In 1984,in the library of Chongqing Institute of Architecture and Engineer-
ing, China, the author found a monograph in Russian called Alkali Slag Fine
Grain Concrete (Ref. 12). The author was quite excited by reading it and knew
that except for common Portland cement and concrete there was another excellent
cement and concrete in the world, which had not only quite good hydraulic but al-
so very high strength and excellent durability indexes. Besides, this cement and
concrete had technical and economical advantages, such as widespread resource of
raw materials, low cost, simple technology of preparation, low investment for
manufacture and environment friendly etc. This book deeply attracted the author
and introduced him into the research field of the alkali slag cement and concrete.
After two and half of years of effort, the author succeeded and had developed an
alkali slag concrete with rapid hardening, high strength,low heat hydration, high
impermeability, high frost resistance and high corrosion resistance. A large vol-
ume of alkali slag concrete elements had been produced in the laboratory of con-
crete technology at Chongqing Institute of Architecture and Engineering, China.
In June, 1987, the Chongqing Science and Technology Commission had organized
a technical approval for the “Research Project of Alkali Slag Concrete”. Soon af-
ter,applications for research projects to National Natural Sciences Foundation of
China, Ministry of Construction and National Bureau of Building materials have
been accepted in order to continue this study and to solve the problem of too
short setting time of Alkali Slag Cement and concrete with the silicate sodium as
main component. In August, 1991, the Chongging Science and Technology Com-
mission had organized a technical approval for the “Research Project of High
Grade Alkali Slag Cement”. In May, 1998, this Commission had organized another
technical approval for the “Research Project of New Generation (neutral sodium
salt) Cement”. All these achievements of research on alkaline cement- have
reached the international advanced level of that time.

In 1990, in order to strengthen the international academic exchange and to
learn from the inventor of the alkali slag cement,a message was sent to the Glu-

hovskii of Kiev Institute of Architecture and Engineering, Ukraine, Soviet Union
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for inviting him to China to give a lecture, Unfortunately, the professor just pas-
sed away and instead, his disciple,Professor Kryvenko answered the message and
agreed to visit China. In 1990, Professor Kryvenko came to Chongqing, China on
invitation and gave a rich in contents lecture for a week,in addition he presented
the author a lot of valuable research works on alkali slag cement and concrete, In
October, 1992, the author paid a return visit to Kiev Institute of Architecture and
Engineering, Ukraine, and exchanged the author”s achievements in this field.
Then Professor Kryvenko visited Chongqing twice,

This monograph is based on the achievements of the author and his collabo-
rators,as well as the information of the literature from former Soviet Union and
the Commonwealth of Independent States, European countries and U. S. A,

The alkali slag cement was invented in 1957, initially it was called as “soil ce-
ment” and the concrete prepared from it called as “soil silicate”. In 70s of twenty
century it was renamed as “Alkali Slag Cement”, Like China, the western coun-
tries paid more attention to the study on Alkali Slag Cement only thirty or forty
years later after the invention of Alkali Slag Cement by Kiev Institute of Archi-
tecture and Engineering, Ukraine and the western scholars called such cement as
“alkali activated slag cement”seemly that such term was more suitable, However,
the author of this monograph suggests that the alkali slag cement by its name
means that the cement is obtained through activation of slag by alkali, so the
word “activated” is unnecessary, the simplicity is quite important for the scientific
term and easy for its use. In fact,from the ancient time to now, the lime pozzola-
nic cement, modern lime slag cement, lime fly ash cement, gypsum slag cement etc
during the process of their hardening, the activation always plays its essential role
and in these terms no “activated” appears.

The term “slag” has a wide implication, The slag in its wide meaning in-
cludes all ash and slag from burning of fuel for industrial manufacture and inhab-
itants. In narrow meaning, the slag means the product from manufacture of iron in
blastfurnace,in particular the blastfurnace slag after water quenching or air cool-
ing. This slag is representative among all slags due to its high activity and large
volume of output and as raw material for alkali slag cement, which is the deeply
studied. The alkali slag cement and concrete described in this book is based on
blastfurnace slag,there are also alkali slag cement and concretes based on other
slags. In addition, the basic binding material such as alkali-clinker and alkali-alu-

minate are introduced as well in this book.
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Alkali given in this book implies the basic compound of alkali metals in the
first group of periodic table of elements.

The literature cited in this boothas a long time span. During this span of
time there was great change in units of measure for science. For example, in the
past, the strength was expressed in kgf/cm?, now it is the MPa (lkgf/cm® =
0. 0980665MPa); formerly, the unit for heat was kilocalorie, now it is the kilo-
joule (1kcal = 4. 18k]) , A was taken for the planar spacing of crystal and dimen-
sion for pores but at present it is nm(1A=0. 1Inm). Similarly, with the progress
of science and technology,the technical standards were also improved. In the 50-
70s of twenty century,in China the grade of cement was determined by earth-dry
mortar strength test, such as grade 300,400 or 500 etc,in 80s the cement grade
was determined by plastic mortar streﬁgth test with water cement ratio of mortar
0. 44, such as 325,425 or 525 etc,at present, the cement grade is obtained by plas-
tic mortar test with water cement ratio of 0.5, such as 32.5,42.5 or 52.5. The
grade of concrete was expressed in kgf/cm® in the past, such as the grade 200,300
or 400 and now the grade is given in unit of MPa, for example, C30,C40 or C50
etc. Besides, the determination of chemical composition and structure of minerals
becomes more precisely, there are also differences in information from literatures
at different times, To keep the features and view of original information and for
convenient inquiry to the readers, in this book these information have not been
updated.

As reference in the appendix three technical specifications about the alkali
slag cement and concrete of former Soviet Union are given,

The collaborators of the author in the research of alkali slag cement and con-
crete are: professor Chen Jianxiong, senior engineer Gan Changcheng, and the
students of the author: professor Wu Lixian (Ph. D), professor Yang Changhui,
professor Wang Shaodong, Xu Bin (Ph. D), professor Chen Youzhi (Ph. D),asso-
ciate professor Liu Fang '(Ph. D), Ji Yajun (MS), Chen Mingzh.u (MS), Liang
Junlin (MS), Zhang Hua (MS), Zhang Xiaoli (MS), Hou Linming (MS), Xu
Qing (MS). Participated in the experimental work are also engineer Bai Guang,
experimentalist He Gui. The author highly appreciates the hard works of collabo-
rators of the author as well as the achievements and contributions devoted by
them. Associate professor Wang Chong (Ph. D) and lecturer Chen Ke (Ph. D)
had done a large volume of work in manuscript input and processing on computer

and accomplished the electronic files of the manuscript, the author expresses
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heartfelt gratitude to them.
Due to the limit of author’s knowledge, suggestion and discussion are wel-
come about deficiency in this book.

Chongging University Pu Xincheng
Dec. 2008
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