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It has been eight decades since Norwegian scientist Eric Rotheim invented the first aerosol
in the end of 1920s. Up to now, there have been hundreds of varieties of aerosol products in the
world with the total output exceeding 12 billion cans. Europe accounts for about 2/5 and US more
than 1/3. China has also ranked fifth in this regard, however, it may drop to the sixth from the
bottom in terms of per capita consumption.

It Is known to all that aerosol is a multi-discipline integrated technology, whose products
nearly cover all the sectors and the output and consumption of which can refiect, from one as-
pect, the level of economic development of a country and the living standard of its people.

Aerosol is a multi-discipline, multi-industry applied science and integrated technolosgy,
which involves a broad scope of knowledge and complex and diverse manufacturing technigue.

The year 1995 witnessed the peak of the primary stage of the aerosol industry development
of our country. Though the nationwide output at that time reached more than 500 million, 10
folds of that of 1985, many aerosol entrepreneurs and technicians still knew little about the
knowledge as well as technology, who were in urgent need of a profound understanding and im-
provement. During that period, the first national aerosol specialized book Aerosol Technology
written by professor Jiang Guomin, the director of Shanghai Spray and Aerosol Research Cen-
ter, was published by Fudan University Press, a well-known university in China. It is still fresh
in our mind that the first issued 100 volumes in the Guangzhou Aerosol Exhibition in October 1998
were snapped up after the opening ceremony, which clearly showed the strong desire for knowl-
edge of the people in this industry.

US Dr. M. A. Johnsen, the authority on aesrosol technology crowned the debut of this spe-
clalized book as an important monument of the ever-developing aerosol industry of China. Itisa
great honor for me to obtain this book among the first group.

This book also further attracted a number of enterprises and technicians to involve in the
asrosol industry, thus laying a technologicai and theoretical foundation for the expansion and
development of the industry.

in January 1887, the Bureau of National Environmental Protection and China Light Industry
Assocliation held a policy seminar on CFC substitute material of China’s aerosol industry with
the attendance of 12 ministries and made it clear that CFC material would be gradually elimina-
ted by the end of that year. Professor Jiang was invited to participate in the seminar and made
an important speech. He showed a great concern when | talked with him after the seminar. On
one hand, time was limited. On the other hand, there still remained many problems concerning
substitution. For instance, though people in the circle had spontaneously replaced Freon by
flammabple and explosive mixture of propane and butane, thers stili remained a lot of hidden dan-
ger which had not been recognized by all the domestic sectors . No domestic enterprises could
supply standard substitute-hydrocarbon aerosol propellant . Most enterprises set no isolation
for filling gas operations and lacked sound ventilation. Qperations of manufacturing, storasge
and transportation needed to be standardized.

Propellant, a key component of aerosol, serves as a drive, which can be compared to the
heart of aerosol. Being the basis of aerosol, propellant has a great impact on the function of
aerosol. .



In light of this fact, professor Jiang wrote Aerosol Propellant Handbook , which was first pub-
lished in October 1997. In the meantime, he offered lecture on Applied Technology of Aerosol
Propellant. Further more, Prof. Jiang devoted himself in the development and demonstration of
hydrocarbon aerosol propellant. To answer his call, Zhongyuan Oilfield put huge investment in
the establishment of the biggest production plant for hydrocarbon aerosol propellant in Asia
with annual output of 50 thousand tons and launched a new product promotion of hydrocarpon
aerosol propellant and Applied Technology Training Course on the spot of Zhongyuan Qilfield
with the attendance of 10 ministries. Media such as CCTV, People’s Daily participated and re-
ported this event and such large scale deeply moved the attendants. W. A. Frannhen, Vice
President of CPC company of US, told me that it was really admiring what Prof. Jiang Guomin
had done in the work of substitution of CFC material. ’

Aerosol valve plays the most important part in the aerosol products. Its quality and whether
it well matches the product will have a great impact on the shape and state needed as well as
guarantee the best function.

Aerosol valve is also the most complex and changeable component of the aeroscls, which is
composed of up to eight or nine parts.

Prof. Jiang Guomin, professor and senior engineer, awared that the domestic industry
iacked the knowledge of the choice and application of aeroscl valve and some people still have
misunderstandings in this regard. In order to tackle this problem, Prof. Jiang published Aeroso!
Valve and Spray Pump Handbook 1n 1899.

After the implementation of the policy of CFC substitution, security problems like flamma-
ble and explosive hydrocarbons and DME became a worldwide concern, to which UNEP attached
great importance. In order to raise the overall awareness of safety and improve the technology,
including the basic knowledge, operation skills, safety management, storage, transportation,
prevention of fire and explosion, insurance of personal safety and property, State Environmen-
tal Protection Administration and State Administration of Work Safety required the domestic
authorities and sophisticated entrepreneurs in the aerosol industry to complle some books about
aerosol safety.

And Prof. Jiang invited master Li Hong of Shanghai CAL and me to take the lead to write
Aerosol Safety Technology. During that time, he ardently helped us in the completion of the work In
terms of material resources and manuscript review.

Though the birth of it was one step ahead of the world counterparts’ and won the focus of
the competent authority and obtained inscription, as the chief editor of the book, what most im-
pressed me was the lofty spirit of Prof. Jiang, who was dedicated, meticulous, selfless, warm-
hearted and helpful. In fact, he offered product formulation and technology to quite a few en-
terprises for free. ]

Truth is often known to minority. As aerosol products involve many disciplines and sectors,
the government appointed the Daily chemical products office of China Light Industry Associa-
tion as functional department in the work of CFC substitution. However, due to human factors
and interest motivation. It was divided into packaging system, which perplexed people both in
the circle and outside the circle.

Professor Jiang made overall scientific and objective elaboration in terms of the property
and purpose of aerosol products, the function and effect of aerosol valves and cans, the securi-
ty (flammable and explosive) and management of aerosol products as well as the definition and
function of package, which was clear in logical thinking and pervasive. His serious and scientif-
ic attitude towards aerosol was fully represented in his persistence in truth.

Reviewing the development of the aerosol industry and hygienic insecticides and equipments
industry, Prof. Jiang served as a pilot in the industry at every crucial moment. He not only made



efforts in design and research but also marshaled his arguments into books to share with others.

As a matter of fact, professor Jiang also made remarkable contribution to other aspects
besides aerosol. Early in the 70s of last century, to meet the needs of the Military Project 523,
he developed ultra-low-volume sprayer and electrostatic sprayer one after another. The latter
was one step ahead the world, which won many ministerial prizes and was awarded Shanghai sig-
nificant fruits of scientific research. And Prof. Jiang also compiled two books: ultra-low-volume
sprayer application and electrostatic sprayer application .

Prof. Jiang was also one of the founders of the hygiene and eguipment Panel of Central Pa-
triotic Health Committee, which was established by Professor Zhu Chengpu of Military Medical
Science Academy. in order to change the pbackwardness of the Bulan spray-bottle of household
spray insecticide, Prof. Jiang timely made a breakthrough to develop the multi-function small
plastic sprayer, which is very popular in our society today . And in 1887, he published the guide of
insecticide , equipment and application, which later became a very important reference book for Cen-
tral Patriotic Health Committee and Health and epidemic prevention system.

With the rise of the electrical mosguito-repellent incense in 1980s, he designed and paten-
ted electric mosquito mat and timing liquid vaporizer. Furthermore, he compiled the world first
specialized book Technology of Electric Vaporizing Mat , which laid a solid foundation for the manufac-
turing and promotion of electric vaporizing mat.

In the end of 1990s, because the use of bromide In container fumigation fumigant caused the
damage of ozone, it was expected to be eliminated. During that period, he helped the Inspection
and quarantine system to overcome technical difficulties and took the lead to develop a substi-
tute mixture of fumigant and got the National Invention Patent.

In the field of aerosol, he had more inventions such as 360° aerosol valve, air-filling aeroso!
cans, dual-chamber aeroso! products, Water-based aerosol insecticide, aircraft cabin insecti-
cide aerosol, Air freshener, lubricant, release agent, shaving cream and personal products. He
also made contribution to the development, demonstration, construction and production of hy-
drocarbon aerosol propellant as well as the formulation of national standard.

We can find his inventions, achievements, specialized books in each stage, which were con-
ducted in person and peneficial to the whole industry. Therefore, he is both a technology theo-
rist and a practitioner. Millions of words in these technological books, his painstaking effort,
fully reflected that professor Jiang who could combine his solid theoretical foundation with rich
experience and practice was a competent, well-trained and knowledgeable scientist and techni-
cal expert.

What’s more, he transliated four of the specialized books into English, which were highly
appreciated by the people of the global industry. As these specialized books were unprecedent-
ed in the world history of aerosocls, the most developed area like US and Europe regard these
four books as the only reference books which could be recommended to the industry and later en-
Jjoyed a high popularity.

Professor Jiang have been invited abroad to make international exchanges for many times
and | am very honored to accompany for some times. | was moved by our foreign professions and
compatriots from Hongkong and Taiwan for their respect to Prof. Jiang’s knowledge and behav-
jor . | would like to mention that all the fees were paid by foreign partners, which was not just a
matter of money but reflected Prof. Jiang’s reputation and status in the industry.

The report, Water-based aerosol system and its design, made at the international Aerosol Confer-
ence in Athens in Greece was conformed to the current trend and requirement of the aerosol de-
velopment which was environment-oriented. The advanced technology of it attracted worldwide
attention, thus the foreign journals rushed to get it published. This is the first time that Chi-
nese stepped on the international aerosol stasge.



The series of Prof. Jiang’s aerosol specialized books as well as the excellent academic re-
ports not only won honors for the motherland but also made immeasurable contribution to the
world aerosol industry.

The Russian industry made such comments to these works—the treasure house of the world
aerosol industry—Iit may be the real precious nuggets.

Mr Yang Xigin, a well-known figure in Taiwan industry, considered Prof. Jiang the guider of
China’s aerosol industry early in1999. Then, today, when the English versions of his books are
taken as literatures in the world, we have every reason to announce that he s the guider of the
world aerosol industry (the developing country in particular), which will be proved by history.

Professor Jiang has been engaging in spray technology and aerosol industry for four dec-
ades. Today, the 70-year-old man still works selflessly and persistently for the aerosol indus-
try, who throws all his energy to compile The Complete Book of aerosol. AS one vice president of
Zhongshan Kaida Fine Chemical Co., Ltd. once said we can fully appreciate his devotion to his
work, rigorous scientific attitude, meticulous style from reading between |ines of his books and
Professor Jiang is a responsiblie and upright sCientist with good logical thinking, who is good at
giving systematic guidance to readers.

Many people in the industry know that Professor Jiang have declined many positions such as
Secretary-General of the National Aerosol Association, Deputy Secretary-General of National
Spray Packaging Industry Group, deputy director and chief engineer of Aeroso! valves Develop-
ment Center, The deputy director of the Professional Committee of China packaging associa-
tion. For him, he has the obligatory responsibiiity to meet the requirements of the society.
What he peruses is neither the title nor the fame, pbut the substantive work he can do to the in-
dustry and to pave the way for the followers. Therefore, the people in the industry, whether do-
mestic or abroad, all show respect to Prof. Jiang’s knowledge and personality.

Divided into ten charters, Aerosol Theory and Technology gives an overall description on vari-
ous aspects of aerosol products, which is both scientific and pragmatic. No books on similar
subject available can be compared with its rich content. Particularly, this book takes an initial
step to explore certain major difficulties such as the possible safety danger after overall Freon
substitution, water-based aerosol products and pharmaceutical aerosols substitution tech-
nique, whose leading role also serves as one distinctive feature of the book. This book, de-
tailed in content, complete in structure, rigorous in logic and creative in thinking, going from
the easy to the difficult, is easy to be understood. It introduces the development of the speci-
fied product by raising exampl!es or cases, which can not only arouse the reader’s interest put
also enable them to digest the theoretical knowledge mentioned in the previous charters. Co-
herent as it is, the book is of great practicality, which has been so far the most complete spe-
cialized book on the technology of world aerosol industry.

The appearance of Aerosol Theory and Technology, which was compiled by professor Jiang as
the leader and along with other domestic experts, filied the 80-year blank of the technical and
theoretical system of the world aerosol industry. It is a joyful event for domestic aerosol indus-
try and the world as a whole, particularly for the developing countries, which brings honor for
our people and benefits people all over the world.

We firmly belleve that this great book will ever be remembered in the history of world aero-
sol industry and lead it to in-depth development.

Mr. Huang Jijin, the head of the Leading enterprises in Taiwan island of our country, said
from the bottom of his heart. First, | would like to express my personal admiration to Prof.
Jiang. |t was really moving that China, neither peing the cradle of aerosol nor having the histor-
ical basis of aerosol production and development, just dipped its finger in the industry 30 years
ago but with certain people interested, who are willing to have a deep understanding and re-



search in the industry. The profundity and broadness of the knowledge of those people are bet-
ter than that of Europe, US and Japan, areas full of well-cultivated and sophisticated techni-
cians. The dedicated scholar as well as top engineer who seeks no rewards for hard labor is no
other than Professor Jiang, who compels our admiration. | think he deserves an Outstanding Li-
fetime Contribution Award by China aeroso! industry to have his effort recognized and encour-
aged. All above gave a full expression of the feeling of the Compatriots on both sides.

By Cheng Yongdi,
Senior Engineer
Chairman of Shenzhen Rainbow Fine Chemical Co., Ltd.
In Shenzhen, April 2010
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During the process of the rapid development of Chinese aerosol! industry in the end of 19880s,
due to the lack of knowledge and technology, some people even took the opportunity to resell
the overseas formula to many domestic enterprises at high prices of tens of thousands RMB.
Some enterprises were charged for 5000-6000RMB only for the valve crimp size and personal inju-
ries and deaths and fire accidents were caused by incorrect operation because of lack of know!-
edge in the features of flammaple and explosive hydrocarbon propellant; some enterprises com-
peted each other for technicians and aroused conflict; some didn’t know how to choose the ap-
propriate aerosol cans and aerosol content to match the aerosol valves, etc., all the above re-
minded me that a technical book was in urgent need to infuse fresh blood into our domestic in-
dustry and to meet the demand of rapid development to solve the immediate problems. Engaged
in the development of aerosol products at that moment, |was much impressed by the situation in
person.

For those outside the circle, or if judged superficially, aerosol products seem to be very
simple in those eyes of the people and small enterprises who are still at the introductory stage
in particular. That is, after purchasing the aerosol cans and valves, filling the material made
according to the formula into the can as well as inserting the valve, then having the valve
crimped, on the can, binding them tightly and gassing the propellent into the can, then an
aerosol product is finally produced. The initially-used Freon was unburnable. Later on, not a
few enterprises spontaneously replaced Freon by flammable and explosive mixture of propane
and butane but without any changes in the production procedure and places, which reflected the
lack of knowledge of the danger of flammable and explosive mixture of propane and butane.

The more simple it looks, the easier for people to be puzzled by and ignorant of it.

Therefore, a great number of people don’t realize what they use is nothing but aerosol
product. Besides, quite a few enterprises, knowing less about or even pbeing ignorant of the
knowledge and technology of aerosol product, are doing the business of producing aerosol prod-
uct or aerosol can and valve, the components of aerosol product. And the developed countries
are of no exception.

All the above have no great impact on the quality and function of aerosol products, though,
still breed much potential danger. Under such situation, |, in the spirit of synthesizing the
knowledge and experience, started to compile the Aerosol Technology as a guidebook for the in-
dustry.

Since the first Aerosol Technology published by Fudan University in October, 19895, to my re-
lief, it more or less played a role in the newly emerged aerosoc! industry of our country. Doctor
Zhang Yi who, for instance, took the position of the technical controller of Shanghai Huaxin
Aerosol Company after graduated from Shanghai Jiangtong University, bought this book under
his tutor’s recommendation and made an appointment with me to have a face-to face discussion.
What’s more, Wang Xueming, the deputy technical director of Hebei Kangda Fine Chemical
Co., told me that it was this book that guided him into the aerosol industry, All the mentioned
served as a great encouragement for me.

Later on, |, along with some technology and business elite in the domestic circle, com-
piled a series of books one after another in the demand of the development of the industry, such
as Aerosol Propeliant Handbook written before the CFC substitution in 1997, Aerosol Valve and Spray
Pump Handbook in 1998, Aerosol Safety Technology 1in 2000 which, under my proposal and by the sugges-



tion of State Environmental Protection Administration and State Administration of Work Safety,
Jointly compiled by Cheng Yongdi, the chairman of Rainbow Fine Chemical Co., Ltd., and LI
Hong, the general manager of Shanghai CAL Aerosol Propellant Manufacturing and Canned Com-
pany, both of whom are experienced, and Aerosol Safety Guide compiled under the commission of
UNEP and State Environmental Protection Administration in 2007.

During that period, proposed by some fellows both at home and abroad, we translated the
four published books, namely Aerosol Propeliant Handbook , Aerosol Valve and Spray Pump Handbook and
the handbook of insecticide formulations and its technologies for household and public health use as well as
Aerosol Safety Technology into English, which were largely appreciated by the American and Euro-
pean industry and rendered the western fellows think us differently, who were impressed by we
Chinese capacity.

It has been 156 years since the first Aerosol Technology was published. Let alone the version
has already been sold out, the domestic aerosol industry has undergone remarkable changes dur-
ing the decades, thus a large number of problems require to be reconsidered . [n terms of tech-
nological theory, though a series of specialized books have been published one after another, a
comprehensive theoretical system of the 80-year-long world aerosol industry needs to be estab-
lished to enable the whole industry to keep pace with the new demand and development.

Given this situation, 1, considering the requirements and anticipation in all aspects, Jjoint-
|y cooperated with competent and well-educated experts and entrepreneurs from both at home
and abroad to compile the book on the basis of the previous technical books and the research
findings and practical results by our own experience and the new achievements In both the na-
tional and i.icernational industry in recent years.

It is known to all that the birth of aerosol product infuses new blood into daily-use chemical
and pharmaceutical products. Aerosol products can be used in a wild range of area, which are
compiex and diverse In production process. Aeroso! system is a multi-discipline integrated
technoiogy. Aerosol containers are made from metal materials, coatings, sealing and corro-
sion-exhibitors, which involve materials science, mechanics, processing technology, coating
and printing, mechanical strength and test. Aerosol valves, the most important, complicated
and changeable component of aerosol product, are involved from plastics, rubber and metal
materials, which relate structural design, precision molid and molding process, injection rate
control and the choice and measurement of atomization principle, selection and test of droplet
size, crimp and |leakage test, whose quality and fitness will exert a great impact on the expec-
ted spray patterns and performances.

Regarding the proportion and compatibility of various kinds of active ingredients, solvents
and additives need to be considered, which involve formulation and preparation process design,
as well as biology, ecology, toxicology, physics, chemistry, etc. Propellants, as the founda-
tion and power source for aerosol products, on the one hand, are concerned about the protec-
tion of ozone—the umbrella of human beings, on the other hand, they also invoive the safe oper-
ation of hazardous chemicals, transportation, storage and waste disposal in the production
process, the concentration detect, alarm and ventilation of flammable and explosive gas mix-
ture, fire and explosion prevention and emergency management, people’s safety, compliance
with various government regulations and laws. From the aspect of the integrity of aerosol prod-
ucts, they are not equal to the simple combination of the said containers, valves, propellants
and concentration feed but involve the effect, applicability, safety and economic factors,
considering the factors of mutual constraint, mutual interaction, mutual influence, the opti-
mal combination design shall be filtered out by a series of experiments and readjusted to be
comprehensively evaluated, during which process, the relative laws and regulations shall not
be neglected and the requirements of consumers and market shall be met. Aerosol safety has
become a worldwide concerned topic, which covers rich content. At the macro level, it greatly
influences the human environment, such as the depletion of ozone, greenhouse effect and physi-



