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THE BEGINNINGS OF CHEMICAL RESEARCH
IN CHINA
WiLLiam H. ADOLPH

Arnekicad Uwersesrry, MeiRVT, LeBanod .
(Department of Biochemistry, Peking Umon Melu:d College)

The writer arrived in the Far East in 1915, enthusiastic; the outlook in Ching

for research and the training of research workers was a bright one. Enroute to Chins, -

I had paid visits to a number of laboratories in Japan where chemists seemed alive to
problems of research interest. By contrast, in China laboratory work in cbemiltry
was only beginning. In one of the first universities visited in China we were shown
congiderble chemistry equipment, on display in show cases; there were also laboratory
rooms, but these too were under lock and key. The teaching staff were not in evidence
except at scheduled class periods. The laboratories moreover were generally unheated
and, in winter, cold and uninviting; there was little interest in extra-curriculum

laboratory study and our inquiries about research were met by a shrug of the

shoulders.

In many of the colleges, chemistry was being taug\t by Chinese teachers vbo
had received a smattering of chemistry in Japan. In one normal college which I
visited, a Japanese professor lectured on general chemistry through a Chinese inter-

, preter; there was no laboratory work accompanying the lectures; demonstrations were
reduced to elaborate drawings on the blackboard. While some of the better trained

teachers gave themselves conscientiously to the preparation of much-needed textbooks
and laboratory manuals, the writing of textbooks represented often the path of least
resistance; during the early years of the republic there was a deluge of ill- digested and
second rate textbook matdrial in the sciences generally.

A few months after my arrival, we were able at Cheeloo University to equip a
small room for our first studies on Chinese food materials. Bean curd (tofu) was
among the items snalysed. The Kjeldahl equipment was simple; some of it hed &
home-made appearance. Alcohol lamps, burning ksoliang spirit, supplemented by
kerosene blast burners, took the place of Bunsen burners. A few selected students
looked on: Was this research? No, it was only a beginning, but it was in this way,
with simple problems and simple equipment, that beginnings were made.

There stands out in my memory one bright spot in this first year of laboratory
visits. This wes a glimpse into the work of Dr. E. V. Jones at Soochow Usiversity,
who, himself an inspirjng seacher of unusual ability, was steering his advanced students
into short original llbﬂ-]‘ prejects, inculcating the apirit of original investigation.
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time ripe for a chemical journal in China?

Shortly after came a visit to Southeastern University at Nanking, where Pro-
fessurs Wang Chin, Chang Tzu-kao and Sun Hung-fen had begun laboratory imggruc-
tion in chemistry. Their thoroughness and perseverance is measured by the large
number of Chinese chemists now in responsible posts who received their training in
this laboratory. ' : L

For the year 1917, Chemical Abstracts printed two abstracts of chemical work
in China. For the year 1937, the date of the out-break of Sino-Japanese hostilities,
the number of abstracts from China was spproximately 200. The writer has been
connected with the Chomical Abstvacts services since 1917 snd takes delight in recording
the early history of chemical resesrch in China as he has seen it pass in review during
the score or more of years that have elapsed since that date. Tseng (1: has reviewed
the progress of chemistry ia China up to the year 1915, enumerating research organiza-
tions and chemistry publications. The years immediately following 1937 were accom-
panied by some confusion, with partial interruption of resesrch activities.

-50X1

;[ The development of chemical research in China may be divided into three
\ perlods: first; an introductory period when chemistry wue finding its place in the
l teaching curriculum; second, a period of intensive training 1n laboratory methods with
! the building up of important teaching centers; third. the present period, during which
? chemistry research has explnded and flourished. ‘

The first peried, 1911-1920, coincided roughly with the first decade of the re-
public. Chemistry was given a prominent place in the curriculum in both secondary
schools and colleges, but only a few student laboratories had been established where
: the emphasis was upon individual experimentation. There were: very few skilled
* chemistry teachers and work in chemistry had become largely a matter of textbook
fostruction. There was moreover among institutional and government sdministrators
mo adequate understanding of the research method as applied to science generally.
Many Chinese students, returning from specialized training in chemistry abroad,
: beceme discouraged and drifted into other lines of employment. The writer has
‘ « gocorded elsewhere (2) observations on the early developments in chemical education in
| China. '
b ; The second peried, covering the decade from 1921 to 1930, was marked by the
b growth and development of chemistry laboratories at university centers in Canton,

Shanghai, Soochow, Nanking, Tsinan, Tientsin and Peking, and by the beginnings of v

chemical research. . In the centers named, a group of eight or ten teachers of outstanding

personality, some Chinese, some western, laid sound foundations. The Peking Union

Medical College, founded at the beginning of this period, helped set the pace and define

the tone and quality of genuine research. During these years, the government

universities gradually rose to positions of influence and lesdership. The Rockefeller
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education and made grants to private and government universities for research ‘
equipment, and to aid in the erection of laboratory buildings. Most of the earliest
laboratory -buildings, of which that erected by the University of Nanking in 1916 is
typical, were designed to house all the sciences. The first university laboratory build-
ing built for chemistry only was that erected at Tsinghua University in 1932. The
laboratory building of the Chemistry Research Institute of the Academia Sinica in

Shanghai was completed in 1936.

One of the difficulties which the first rescarch workers in China encountered
was the lack of gas for laboratory use. It is only within the last twenty-five years that
satisfactory facilities for laboratory gss have been installed in the larger universities.
These installations in a few cases supply coel gas; others are small units arranged for
the cracking of Diesel oil, kerosene, or other liquid fuel. Many of the laboratories
throughout the country. - and this includes most middle schools, - are still handicapped

) by the lack of gas supply.

Chemical research in China seems to have progressed through the same stages
of development which characterized the growth of chemical research in America and in
Japan. [t began with a chemical study of natural products. The first papers, there-
fore, were essentially analytical; they were concerned with analyses of vegetable
oils, minerals, coal, food materials, alloys. Mabee (3) gives a resumé of some of the
laboratory studies being carried on in the year 1925. He is careful to use the term
¢.chemical investigation’’ rather than ‘‘chemical research” to describe the activities of
this earlier period. It was only after this field of China’s natural resources had been
explored that investigators attempted the more complicated problems of fundamental
chemical research.

It is difficult to determine which was actually the first published resesrch in
chemistry from a laboratory in China. Among the early investigations however should
be mentioned the papers by Hu Szu-hung on zinc in Chinese brass, Tsao Yuan-yu on
tung oil, Han Tsu-kang on salt, and Wang Chin on arcient Chinese coinage. All of
these appeared in Science (F4#) in Chinese, before the year 1921. Tseng (1) gives
a more complete list of the early contributions to chemistry which appeared in this earlier
period. Among other contributions which appeared in China about this time, but written
in English, may be mentioned two papers: one on Chinese cement by C. H. Hsu,
another on Chinese bronzes by T. Y. Chen, published in the Far Eastern Review
for 1921, also a paper on the analysis of soybean products by Adolph and Kiang, which
appeared in the Chinese Medical . Jowrnal in 1920. Qm'ong papers from China
laboratories which appeared in print outside of China, may be mentioned one on
metabolism in China, by Read and Wong, published in the Philippine  Jowrnal of
Science in 1923.
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’ of a medium for publication. There were no journals in China devoted strictly to

chemistry or to chemistry research. Some of the early contributions from Chinese

"laboratories were therefore published in Europe or America, and a few in Japanese

journals; others appeared in medical journals either in China or abroad. A list pre-
pared by the writer (4) in 1924, names the periodicals in China in which articles gf
chemical interest had been published:

China Medical Journal
Journal of the North China Branch of the Royal Anntlc Society
Far Eastern Review
Science*
' Transactions of the Science Society of China
China Journal of Science and Arts
Lingnan Agncultuul Review
Y Journal of the Chinese Society of Chemlcal Industry®

All the above were printed in Engluh, except those marked (*) whlch were in
Chinese.

Among the early chemical papers which appeared in these journals many con-
sisted mainly of tables of analyses; others were connected with trade reports, or were
in the nature of reviews. There was not in fact enough genuine scientific research in
China, previous to the year 1930, except perhaps in the field of medicine, to have
justified even one thin number of an occasional research journal.

There were moraover in the esrlier days no annual mestings at which chemists

could gather to present and discuss research papers. Several papers of interest to the
biochemists were presented at a meeting of the Chiness Medical Association held in

‘Peking in 1920. Again, in 1925, at a genersl conference in Nanking of teachers from

the western-founded colleges and universitiss, a group of a dosen chemistry teachers
met for the presentation of original laboratory contributions. As teachers they were
primarily interested in incorporating the research point of-view in every well-rounded
teaching program. At the annual meetings of the Science Society, occasional papers
of chemical interest had also been included in the program. The Chinese Physiological
Society, founded in 1927, also attracted a group of chemists to their annual meetings.
The meetings of the Chinese Chemical Society did not become a recognized annual
function for the presentation of chemistry research papers till about 1931; since that
date their meetings have been characterized by vigorous programs.

The third period in the history of chemical research began about 1931, shortly
after the Kuomintang government came into power. This period was marked by the
founding of the Joswrnal of the Chiness Chemical Society in 1933 and the Jourmal of
Chemical Engineering, China, in 1934, and also by the establishment in the universities
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and elsewhere of institutes spec:fxcally for chemical research. Among the first of these
institutes should be mentioned: the Chemistry Research Institute of the Academia Sinica
at Shanghai established in 1928, the Shanghai Science Institute (1929), the Chemistry
" Research Institute of the Peiping Academy founded.in 1930, the Huang Hai Chemical
Research Laboratory at Tangku founded in 1922, and the two government laboratories,
the Central Research Laboratory and the Fuel Research Laboratory (1930). Enthusjasm
Yor the founding of research institutes of all kinds spread among the universities in the
years immediately following 1928; only the most vigorous of these have survived. Most
of these research institutes planned to publish their own research papers each in a
separate series of Science Reports. The Science Reports of the National Tsinghua Uni-
versity, Series A and B is an example of this type of publication. Many papers which
might otherwise have been published in the Journal of the Chiness Chemical Society
appeared instead in one of these report series. The Chemistry Research Institute of
the Academia Sinica discontinued its separate publication after the completion of
volume 1. ‘ .

The Ministry of Education had already prescribed that all candidates for the
B.S. (#1:) degree, the degree awarded at the close of the 4-year undergraduate éourse,
should submit a thesis as part of the degree requirement. "This was interpreted by the.
progressive universities to mean a laboratory thesis, involving ‘as far as possible a
piece of original work. This beclme a distinct stimulus to research work. University
departments of chemistry were re-organized with this requirement in mind, and the
younger members of the teaching staffs returning from abroad with higher degrees and
special training were able to make a vital contribution to this type of laboratory
teaching. Equipment was already available in many universities and the new personnel
knew how to use it. '

In China, as in western countries, chemical research in the universities is
closely related to work for the higher or postgraduate degrees. As far as can be
determined, the first M.S. degrees in chemistry in China were awarded at Soochow '
University in 1917. The two theses submitted for this degree in that year were the
result of laboratory studies carried out under the direction of Professor E. V. Jones.
The first fully organized graduste school (¥f9LBE) in China was established by Yen-
ching University in 1926, with a research thesis required for the M.S. degree; some of
the first degrees awarded under this plan were in chemistry. Other universities follow- C
ed with similar arrangements for graduate work within the research institute plan. o
According to the government regulations, the M.S. degree (f11:) was to be awarded '
after a minimum of two years of work including the completion of a research thesis.
It was now possible for the student of chemistry at institutions meeting the Ministry
of Education’s requirements to obtain a chemical training equal to that represented by
the M.S. degree in chemistry in the better universities abroad.

The distribution of research interest in China between different fields of
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of the published papers were in the field of biochemistry, inchading foods and nutrition,

20 percent in industrial chemistry, 18 percent in organic chemistry and 27 percent in

2 inorganic and physical chemistry. In general, interest was centered in the development

of China’s natural resources, and-in problems related to medicine and nutritional
.

welfare.
During the years following 1937 the attention of many Chinese research workers

was turned to the war industries. Important investigations were carried out in the
‘ field of liquid fuels, explosives, ceramics and adsorbents for gas masks. Probably
. China’s most outstanding war studies were those on motor fuels. Difficulties in
. " securing petroleun products led to the successful employment in certain aress of a
_gasoline subatitute obtained by the cracking of vegetabie oils.
x The stage is set for very substantial advances in chemical research. The public,
i the universities and the new government, alive to the importance of chemistry in '
; industry, are ready to stress the research method of approach to technical problems. It
" is inevitable that an era of peace will furnish the appropriate opportunity. ‘
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