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;. I,. CHINA'S PROGRESS IN ;-MORGAIIC CHEMISTRY IN RECEN* DECADE 

Pages 3-5'      -'• -• ' Chang Ch'ing-lien 
' "- .;•' "; f .•■::.•-■.:' ■•:•■ Chemistry,Department 

.; :-.-■■::■ ^   ::'-..-•:■.    ■.■ :• Peiping. University 

China has a glorious history and tradition in the study of in- 
organic matter. Ancient alchemists, such as Wei Pai-yang..-.(Eastern Han) 
of the 2nd century A.D. and Ko Hung (Eastern Tsin) of the bth century 
A.D. prepared many inorganic substances and observed numerous inorganic 
chemical reactions. Ancient Chinese inorganic technology such.as China 
(3rd century A,D^ The Three Kingdoms) and black powder (7th century 
A.D. T'ang Dynasty) manufacturing are well known to the whole world. 
The modem western chemistry, which started in the last part of the 
18th century, was initiated by the discovery of gaseous elements and 
the establishment of the oxidation theory. The new modern chemistry 
was introduced to China in the middle of the 19th century, however, 
under a semi«feudal and semi-colonial situation, development was hin- 
dered. Following the revival of national technology in World War I, 
inorganic chemistry, like other branches of. chemistry, made some prog- 
ress. One of the noted accomplishments was the new method for the 
preparation of alkalies invented by Hou Te-pang. 

Throughout the world, this ancient inorganic chemistry again showed 
its youthful vigor in the fourth decade of this 20th century. It was 
the urgent demand for inorganic materials by atomic energy,"electronics, 
jet technology, etc., which promoted the speedy progress of inorganic 
chemistry. However, the situation in China was different. The reac- 
tionary Kuomintang government paid no attention to scientific develop- 
ment, not even to such tremendous progress as was taking place in in- 
organic chemistry. It was not until the Communist Party took over a 
decade ago that inorganic chemistry as well as other branches of science 
had proper development. 

•'■' The following are the major factors which promote the progress of 
China's inorganic chemistry: 

1. The Utilization of Mineral Resources, Especially Rare Elements. 

Prior to the Liberation, the only rare element which was given 
enough attention was wolframj however,,no finishing process was avail- 
able in China. The situation has been drastically changed since the 
Liberation. The survey report made by the Department of Geology based 
on their extensive investigation revealed that rare element resources 
are extraordinarily rich in our country* Other industrial by-products: 
furnace residue, smokestack ash, anode residuet  ammonia aqua from-coke 
process, etc., are all excellent sources for,scattered rare elements«' 
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During the past decade,"many rare elements have been obtained through' 
refining, aad„m<?st;(Of, them have had important effects in the socialist 
construction •program of China. The expansion of the national economy — ■■' 
greatly pushes forWaz^J,the development of rare element chemistry, but 
first of ail the refining process for rare elements should be improved, 
or maybe, a new process is needed. .    .,...,.-,. .,,.;..»,, 

2. ^Advanced Technology.      ■ ''?''"-Y.^' ^'..''^r'^-t.   •.v?:; T;..""--'v;''':' 

/Peaceful .utilization, of'.atomic -energy, electronic1, tefchhpiogyy '3et - 
techniques and ^anyVothers require a special kdrid''^ 
which Include .radioactive' elements, stable isotppeSj, 'st^er-pui'e eleÄjents'y: 
rare elements, high energy fuel, high temperätture. ftateriap,;;eic4-5■' these 
demands, steönjgiyv;püsh forward the.progressof ptägäpltf cheÄstiyi:: ^The 
situation in recent -years,' is particularly outs^da^;r; t<^ny remarkable 
accomp&shn|entsj were ,achieved during the initial stage of the 1938 
scientific r^se^ch great forward leapj. arid jfiahy special e^^rimehtal? 
techniques and, new preparation methods have1 also successively been ■ 
developed in the,pTföduction process. The conclusion; is that we have ^>'; 
had a good start In^ihis field.   ■'•..'.    ;': „ J":". J f': ';;:/.^/: 

3. The Great Forward Leap of Agriculture and industry. ' 

Through the over-fulfillment of the throe-year recoveryplan and 
and the First -F^^ar Plan (1953-1957) since ihe Uberation,; the' ;  i--s;*- 
productivity of'phinafs agriculture and industry is on a solid founds- ;-' 
tion., The three year advance fulfillment of the giant indexes of the ■ i:"l 
Second Five-tear'.Plan (1958-1962) will further demonstrate %he treraeh*' ;x 

dous-development of this productivity. We believe that the origin and ; * 
the developing process of science are basically determined by produc-- ;;;;;V 

tipnj therefore, the forward leap of agriculture and industry -will :: *" 
definitely stimulate the development of chemistry, of which inprganio""; '^ 
chemistry is a branch. Inorganic chemistry is not only directly re-:" r'y:' 
lated to the basic chemical industry, but acid, alkalies, salt.and 
chemical fertilizers also have a connection with black metals, colored 
metals, construction materials, etc. Chemical fertilizers and chemical; ■ 
insecticides .support agricultural.industry. Agriculture and industry 
also -constaritiy request more from inorganic chemistryj therefore, - 
regardless of whether,the demand is qualitative or quantitative, or 
even if it involves the preparation of new items, all will stimulate 
research in inorganic chemistry, , 

1*. Scientific Plai^ng1;^ ; r ^ 

: In 1°56> a 12-year Cl9^*196#) scientific technology development -'"• 
long-range plan was prepared j it ideates the five directions that ■our 
inorganic «hemistay will follow in the future: (1) rare element chemistry, 
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(2) chemistry of complex -products^ (3) inorganic synthesis^ (li)rphyi*'; 
ical chemistry analysis, and (<5) isotope ■ chemistry i- The explanation 
attached to. each item ogives good'reference to our research workers. . 

The development of China's science and technology cannot be 
separated from the brotherly assistance given by the"Soviet Union, In 
1955 and 1956,  Soviet academicians Ta~na~na-yeh-fu and Fu-er-fu-ko-wei- 
chi visited China- successively, and offered valuable information on 
the development; of inorganic chemistry. In 1958, China and the Soviet • 
Union-signed an agreement to carry out jointly significant scientific 
research and the Soviet Union will also help China to carry-but.such 
research projects. Some 122 items were decided in the agreement for * 
future cooperation. Inorganic chemistry research is definitely pro- - 
moted by this agreement., Besides, we are getting assistance from ■■ 
other brotherly countries. 

During the past decade, many satisfactory accomplishments have 
been secured in the field of inorganic chemistryj although these 
accomplishments are initial, nevertheless the foundation of future 
development has been established. 

Rare element chemistry 

The major work in this field is the refining of mineral rocks and 
other resources. We have succeeded in the study of the processes for 
light rare elements, rare earth elements, hard-melting rare elements, 
disperse elements, and elements of the platinum family. More work has 
been done on wolfram because it is specially rich in our country. We 
have tried many different processes to obtain pure tungstic acid by 
decomposition of black wolfram mineral rock, but the best method found 
so far is to convert ammonium tungstate crystal into sodium tungstate 
solution, precipitate as tungstic acid which will again be converted to 
ammonium tungstate crystal, and finally the crystal is decomposed by 
hydrochloric acid. The tungstic acid thus obtained is 99,99% pure WO3. 
The conditions of precipitation have also been studied; sodium tung- 
state solution is completely converted into tungstic acid ions which, 
after boiled and staled, is added to concentrated hydrochloric acid. 
The final result is tungstic acid in yellow powder form and is easy to 
wash and filter out. The yellow powder contains only 0.005$ iron. The 
destruction of the tungstic acid ions has to depend on hydrochloric 
acid because the decomposition process requires the action of complex 
compound of chlorine. We also studied the preparation of phospho- 
tungstic acid and polyvanadium acid. 

Spectrum, polarization and colorimetric methods have;all been used 
in the analytical chemistry study of rare elements. One of the examples 
is the use of emissive spectrum to determine the micro quantities of 
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lanthanum, ^ä$$gd§j0.tß;f'' arid;')seodymium.in cerium; ';and -thesystematic•;;• 
quantitative■;'^äyäis,'öf tungsten and molybdenum^: ^e-äls6-;tiapro,8,ed ?a. 
the methods1 ''tisiäv''inTt'iHS'::tdfta,ivatta3ysia':aJr: rare eaHh.'Contents'in - •, 
ferric rocks, and tin rocks which are rich in rare metals. 

'•■<\   ■'::   :;?.•••*!  ■».'•..-..   • •■•-.. ..-,.. i        •.■•,.. 

■ Chemistry',' of^^^c^p|.eiic! compoxaids ':'l;i 

Mpst^pf/'%H^ ^6±*fc ' in; ^is:Tield is to study-complex compoundWift;xv ti:- 
solution,, a|l'p^ysföal .methods are. used*   The method;tminelasureathei'! v■•■■•>/ 9*„i 
variousif^aKi^iiy 'c^stknts, of complW-compounds by?thev-iäse', of?polarör ,-:'■ ■..[>. 
graphical ha^H^*C.^ö^P^?i'is improved.1   More^acourate'; stability, iri ,i-::?7 
constants,fp^p&ibp$jsulfö^cyänate salts are- seöüred.::;Th&polaror >;-•-;-::;; ;- 
graphic method^'p^ötes'tliat there are neV complex' ions .'of thallous. : ■• •   >-;.?-; 
sulfo-cyanätef witii'!2!,"'^'and lk coordination numbers. -tfh»;.'us%.»fhthe /-y i:^.:Ja-< 
ph method has shown that complex reactions happen toetweenKalkalfcm&tal   .    ,, 
ions and menPTbasie, binary and replaced carboxylic acid, which indi- 
cates that %ei' iibia^iipn constants' measured-by pre^ouff ^chemists /With; 
sodium hyq^opdHe,o*' pl^ssium were too high;   We aiStfhföe&^CCH^)}^: 
to measure again the'ionization constants for suCeinie'/aeid,tartaric. >■;. 
acid, and ferrocyanide acid as well as their association constants >:^^.; - 
with more than ten kinds of metal ions.   We also studied the ioniza- 
tion constants for N-phenylglycine acid and N-a~naphthylamine; aCfetie ^;/. 
acid in ethyl alcohol-water solution and their stability cohstahts 
with cppper andlMbkei,cömpouhdSi: In addition, we ;used the solubility 
method tp.ötudjf öpmplä^compounds in solution? the neW general method   j,:;r 
was demonstrated with^l^ad['iodide complex compounds;;> .,--;.v„\■•.^.'■■-   •; , i • i-;r 

Ou^.pp^Öal'study of complex ions was based' Ott" the; theory of con* ^OQ 
tinuoug .variation' of concentration and selected different optical ac?; <>-« n 
tivityyoptical <^ giving additive and;h v-v^;'oi*h 
harmonious, physical properties to study'the con^lex reabtion of tartarie vz 
acid andl'ipns of cpjpper, iron'and cobalt.; When We studied! the complex0;;I- a 
reactions, of; iron and pyrocatechol with the photo^absorption- methody; , r .rss 
two hewj.cpmplex ipnS were learned 5 one is a 0:1 (Fe: phenol^-green««f (: - ! 
yellow pöjpred positive ion at ph»2, another one-is 'a 1:3 blue positive ■■„ 
ion at ph»J>,S>. The use of optical density and electrical transferring .>- 
method 'to. study the complex formation reaction between 'Sulfocyanide ■ f; 

S
1J 

radical and five-valence mo^ has proved 
the existence oftwo new -positive' iohs; one is 1:1 (molybdenumt sul- <, .,-: 
focyanide radical) and the'other' one' is i:iii: -:< ' ■>-     ■;=".■■■'-' 

One theory concerftbSg:;theequilibrium of Complex ions in' sPlution ;<• vr 
is as follows»   we may consider that the Complex action :in<solution:..is.; ;/«:,> 
similar to absorption action: metal ion is equivalent to the absorption 
center pf 'an absorption agent and the "coordinating compound ia .equivalent 
to solute i therefore, we carir use the ^Fu-lx«ig-lieh«*sHe equation-{to express ;- 
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the average complex numbers and their logarithms. As ä result We may 
express such properties as polarographical half ^ave potential, oxida-* 
tion-reduction potential, extraction percentage, solubility, etc., 
which vary with the concentration of the coordinating compound by the • 
Fu-long-lieh~she equation, as the expression for various equilibrium 
constants; oneis supplementary to the other. 

Inorganic synthesis '■'■'"■ 

A major -project is to obtain high" purity materials. We have 
prepared super pure germanium and silicon which are qualified semi- 
conductor materialsj we have also controlled the method of belt smelt- 
ing and reduction of chlorides with hydrogen, The former is used to 
prepare elastic high-purity antimony. Both the high vacuum method and 
the extraction method are'being used to produce high-purity materials. 
An improved S-pi-tih ion-exchange method has been used to separate 15 
different rare earth elements to their spectrum pure condition. Many 
synthetic projects are designed to support the preparation of inorganic 
materials. The production of chemical testing materials has been in- 
creased abruptly, many new items include rare element test agents: and 
spectrum test agents* A new regulation governing test materials is 
being worked out. 

We are successful in the identification of chemical units. The 
so-called Benson's antimony pentasulfide has been proved as the compound 
system of antimony sulfide and M  sulfur, instead of a chemical unit 
according to thero-differential analysis and the evaluation of sulfur 
extracted but at 160°. 

Physical chemistry analysis 

Work has been developed under the influence of Russia's Ku-er-na- 
kou-fu theory. In an aqueous salt, system, fused salt system and metal 
system, work has been carried outj in the meantime, some equipment, 
such as a thermo-differential analysis set-up, heat balance, phase 
microscope, polarized microscope, X-ray diffraction mit, etc., have 
been set up. 

In the study of sea water, water containing potassium from Nä, ' 
K, Mg Cl, and SO^ type salt .lakes, and from Na Cl, SOr CO3, and HCQ3' 
type alkali lakes, we have succeeded in extracting potassium salt, '. 
preparing potassium fertilizers and extracting alkalies in industry. 
Studying the NaF^AlFo system, we have fixed the proper conditions for 
the electrolyte in aluminum refining process. About the silicate 
system, the phase problem for ^O^Of-SiOp. was studied, the speed-  " 
temperature-time relationship of the viscosity method may be applied 
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in the production; process of rich quartz glass. In cpnnectioh;:with,;f: 
the special features, of .China's,iron ores,' ore residues:^th vfluot?in^ . 
content," h^g&.'fcit^uni .content and high magnesium cpntentihave been, .>..,■•. 
studied.;/We ^ ccainectioji-. ■.■.{.■;•;, 
with phyj5ical"Wh<^ th? I^^l ■ - •: 
system, feöröri"steel system, Cr-»Ni«Mo steel system -and,;.^^i-A^^vhr-wW;;-: 
steel system. The results have significant practical meaning in 
production. Furthermore, we have studied systems with .^are elements*,;;; 

A nutzer, of tri ^element system with common positive .-ions,: inr •. 
eluding KCi-KgSÖK-HÖÖ/and KHTO 
include,slJhe Stuay of '^eir solubility curves,' th^;mu^ali^f^5: m^-xU 
the degree of solubility by ion pairs, and some .theories, on .concentrated -•.-,-. 
solution. Jtfelalso/st^ied the Al-Cu-Ni and Al»^o^^;alJ^;^stems,., ;;;:,■■ 
with the ■■trray:'!di^a(^iic»'^thodj from.^^ existencei and" tran?forma^r > 
tion of tHe.^vity,': we probed the structure of the,,individual, phase .. 
and discpvereid the super"'structure. Also, in the.-Älr$i!andAl^^^_ ;^':■'.;;;■ 
systems,, we ;£oünd/'i^ ^structure, relationship between metal: compounds. 
and their family^ |^bduc^s, and identified the corresponding, transition-: 
phase. * From:^g^u-Zn systjem's slow-pooling phase .diagram, we,noticed. , 
some phase change, structure., Other theoretical study ^eludes the. •*:■ 
kinetics of alloy "ordered inversion thermodynamic study of iron-» -.:. 
carbon phase diagram, and the statistical theory of the binary solid 
Solution..    ..:.:-,•■'>':..,,— .. - . : - - -: ■  '■ ••- ..-.--.v.. .,-■,>:.   :■::. 

isotope chemistry : •'■■.'*:^V//^      ■\/y.^'-i:.\ 

In the elec&olytic separation of hydrogen isotope?, iwe;haye\ i'l * :^.:,; 
studied the effect of high current density on the separation coeffi- 
cient. Using platinum wire anode, delute sodium hydrpxide electrolytej 
1-33 amperes/cm-^ current density, and room temperature, the separation 
coefficient thus obtained is. around 7, which agrees with the, ''prpton ,;... 
trans^ormatipn', process in the hydrogen super potential ...theory;» ' Th^s ;:>.;; 
result indicates ihe possibility that a high current^ density may he . -i.; . * 
used to strengthen electrolytic process.. Equipment.with indexatomic^ .; - 
compounds imprpyed the yield rite of KO^W and NaC-W./; 

The thermo-expansion effect of heavy water was carefully investi- 
gated. The solubility of potassium, bichromate ..and cadmium iodide ;in ,, 
the mixture of ordinary and heavy, water at 2$*> shows, that the effect - 
produced by, the second D atom when' it, is su^stlii^e<|! into Wate?.- mpl!eeule> cri 
is only about ,8(^ of theie^ by . the.',firstTp. atom.' So^'far.:".'.!«..J.'•',■ 
as the theory'which states/that ■" the catalystic action of..'; the! deuterium ■,: 
ion is stronger tha^ h;ydrogen? to 
tao-er-te reaction inJae;a^ has Ployed it .y 
true; in*the;meantime>'^ 
tion rates of color appearing and color fading in one milliliter solution. 
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The lise of a i-adibiatitiye isotope as an. ind^S: atom to se^k^understanding ; 
about the Valence ..and, bond characteristics' and the theory, of. exchange. : 
reaction of metallic organic compounds-was probed. .We, also gtudieöl 
the isotope, exchange of antimony-m*mesithlene -and its- chloride in''■,• 
ethyl alcohol solution. The exchange activity measured was ll* Jieal/ . c 
gram-molecule. ..Similar compounds including antimony-pTmesitylene and- r. : 
antimony triphenol4iaye also been studied*) ■;„•-.. 

In ..the analysis; of water isotopes, the form of the Cartesian diver 
was studied; the most suitable form is the shuttle diver which has the 
maximum range for the linear relationship between the up-and-down 
speed of the diver and the temperature difference of the "floating 
temperature." .The range is usually around to.6°. So far as the drop . . 
method is concerned, the mixture made of a-chlornaphthalenes and diesel 
oil distillation fraction with corresponding boiling point is suitable 
to measure heavy water of all concentrations with an accuracy of 0.02- 
0.03$. In the process of total analysis of very diluted heavy water, 
we used the balance method by passing carbon dioxide through sodium 
bicarbonate solution to remove excess 0-18 and employed the diver 
method to take measurements. Among the more than 50 samples from water 
sources all over the country, this method has been used to determine ■ 
the contents of semi-heavy water and hydrogen peroxide in high-density 
samples. 

Looking back at the development of our inorganic chemistry in the 
past decade, we believe that today's achievement from a blank past is 
mainly due to the precise leadership of the Party«. Prior to the Libera- 
tion, there was basically no inorganic course offered in advanced 
schools. But now inorganic chemistry has not only become the number 
one basic course in chemistry departments of general universities and 
in the chemical engineering department of chemical engineering colleges, 
but many specialized courses, such as rare element chemistry, complex ■ 
ion chemistry, and inorganic synthesis have been set-up to train spe- 
cialized workers. And many advanced colleges are carrying out inorganic 
studies important to the development of our national economy. Large . 
inorganic research projects are being performed in the research.in- 
stitutes of the Academy of Science and the Ministry of Chemical Industry. 
Our equipment and our strength are growing gradually; we should say 
that our achievements are great. However, on the other hand, the 
accomplishments.we have made so far are too small to satisfy the demand 
requested by the magnificent socialist construction program and the 
leap forward guided by the light of; the general line. Therefore, more : 
work should be carried out by our-inorganic workers; the following are ^ 
our opinions. We welcome discussion, . : ' 

1. To further associate theory with practical work is the super- 
highway toward the development of any science. The speedy increase of 
our national economy is the motivating force which propels the progress 
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of science.; In the field of ihor^a^c'ehemistiy, wltfiy ^öifiews'..' >. - ■>::■: 
initiated by the peaceful' \ises of atomic energy^?-■ eleeWfatutb %echhiques,,.. 
jet techniques, metal alloys-i basic chemical industry^ -rark elements^ ^ .- 
and rich chemical-resources arewaiting i,ol*'-Mluti^s*;v-^(rher:efore','.:öuri- 
inorganic, chemistry workers must bear'in mind the development of China?» 
productive power to struggle to complete important sciehtific!' tasks  -' 
which are vital to our national economyi   In the meantime;."we- should • 
emphasize theoretical study which is directly related to practical 
situations. Only through the proper development of theory1 banprac- 
tical production"be given powerful guidance. • 

2. The development of inorganic chemistry should be ^a balanced 
one.- Because of urgency in some production projectsy progress' in" the 
past was unbalanced. For instance, emphasis was given to' extraction ■ . 
of rare elements instead of on the basic chemistry "study of such ele- .'" 
mehtsj no work was done oh the synthesis of•complex compounds, most 
of the work in the: past was concentrated on the study of complex com-:-" 
pounds in solution. In the field of inorganic1synthesis, emphasis Was 
on preparation instead of the study of'the properties, structure, and ■ . 
reaction theory j' the physical chemistry analytical-work should be . .v.'.-v.:- 
broader and deeper, this is also true with the study of isotopes, more : 
theoretical work should be performed. In future- development,- a balanced 
over-all situation should be emphasized. .-;.•./ 

3. In inorganic research, close coordination among various branches 
and complex chemistry and physical chemistry analysis should•keep close: 
contact with separation, extraction and synthesis of rare elements.: In« 
organic synthesis'■ should closely maintain cohtaei with rare elements.■".-.'a- 
and rich chemical resource utilization should oe maintained;-'Especially 
important is that the study of inorganic chemistry requires the modern• 
equipment and methods from physical chemistry arid physics. We should ■ -u" 
widely establish high temperature, low temperature, high-pressure;» high 
vacuum, thermal"spectrum, thermal balance, poiarography,'electronic^ • 
automatic control, paramagnetic resonance, nuclear magnetic resonance, "; 

emission spectrum, ultraviolet and visible absorption spectrum,' infra- 
red speetrum,'joint dispersion spectrum, X-ray, electron diffraction, : 

" neutron'' diffraction, electron microscope, mass spectrograph, isotope 
marking technique, high energy radiation, ind modern methods and; equip- 
ment, etc./ The expansion of research'tools and'conditions will enable 
us to effectively'produce-new synthetics and carefuliy"arid; closely - ' 
study the properties, 'structure and ireaötiön; Characteristics -"of 5in-'■ '■' '- 
organic mattersj| these' studies;will be'enough to improve our under- ■'■'■'■■ 
standing about the thebr^ and' enough to promote' better iföunda'tiön';foii-' '■ 
better utilization. v:-v:.--;; .,-■-.■ •.>: -   ■;. .--t  -.--.. 
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h*   Since*:i our ^country is a" great country with -rich-resourceä j-» - 
mineral deposits are scattered everywherej therefore, great industrial 
development will:be established at many areas in the futures in order 
to satisfy'this future trend, many inorganic research centers with 
first-rate experimental equipment should be set-up at many places. 
Every center will hare its outstanding special topic for study. Each 
one should try to reach advanced standing in the international circle, 
and its ability should enable it to solve significant problems'eh- ' 
counteredUh the development of our national economy; Several research 
centers will be grouped together to form the nucleus of:a-research 
network j their work and planning will be greatly coordinated. -Of 
course, the development of inorganic chemistry should be under the over- 
all planning for all branches of chemistry. 

To serve the socialist construction of our motherland enthusiasti- 
cally is the most dignified task as well as the greatest luck of we ■ 
scientific workers. Inorganic chemists should stand together with- 
scientific workers of other branches of chemistry and other sciences 
and be under the great leadership of the Chinese Communist Party to 
develop the highest degree of positive attitude and mobility and to 
bravely march forward. 
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II. CHINA'S PROGRESS: IN ORGANIC CHEMISTRY »MCENT ,IKGAPE  ,, 

Pageä 6-8 '■'■; ■   \ ■'.*>» ■;••  - (53htang: Gha3n?-ar.rV.-> ;^s^^v,,; 
'■■'■'■■'■'  ';:" ..-I^Mi^^^^h^s^r^^;, 

*:«v ' ' ■   .'.•:'. Chines^ jUjademy^^ 
-,:--■:'•'''■ .;:■.•'■■;.• •< ....     .-'■■-.       •.•■•;■•>;. Sciences ?■•:;:>,- •;,;>>;>.--:• -; \T-\V 

The progress of "organic chemistry in the decade, .•"since ^e^iLiber.a- ;^ 
tion,-as with other branches of science, has been unprecedented-be- , .•:>.•,. 
cause of the unerring leadership of the JParty. 3efoi^v^^tAb^atlon.y.:

K_; 
the foundation of China's organic cheraistiy and other industries was .,..., 
very poor* All research work in organic chemistry .was performed in , 
connection with the needs of medical fields (such., as Chinese drugs,  - 
alkaloids, and hormones) and light industries (such as dyestuffs 
chemistry, and fiber chemistry)? moot of the work was toward the 
direction of the synthesis of complicated natural;compounds and their■•._,.. 
derivatives, Therefore, the accomplishments in spatial .chemistry in ,.::- 
the field of theoretical organic-chemistry were .the most ,npted. ?e- ;.,-, 
cause of the attention and support given to this branch of -;sc4ence by :v, 
the Party, the research and industrial progress of China*s organic {,..,; 
chemistry has not only been leaping forward but also, has had-quali? ;.-•:; 
tative changes. Most of all is the change that occurred in the thinking 
of our research workers. Their projects which have been closely con- 
nected with the tasks of our national construction have made a great 
contribution. 

During the period of the past two decades, the development of 
organic chemistry has been mainly in the following four areas: basic 
organic chemistry, the chemistry of high-molecule compound, the chemis- 
try of complicated natural compounds (such as alkaloids, vitamins, 
hormone, and antibiotics) and the chemistry of elementary organic com- 
pounds« Since the Liberation, all four fields have been probed. 

A. Research on Heavy Organic Synthesis 

Neither research work nor industries of heavy organic synthesis 
were established prior to the Liberation in China. But after the Libera- 
tion, due to practical production demand by such industries as synthetic 
rubber, fiber, and plastic, many urgent tasks which were awaiting im- 
mediate action were presented to our organic chemistry workers. Be- 
cause of the attention given by the Party and the assistance rendered 
by the Soviet Union and many other brotherly countries, work on heavy 
organic synthesis was soon quickly developed in many research institutes 
and higher educational facilities. Their growth has been tremendous. 
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The major probiere in heavy organic synthesis is to obtain the 
synthetic method of principal raw materials and auxiliary materials 
needed in the preparation.of high molecule compounds (such as simple 
substance, solvent, plasticiaer, etc.). The major point is to use 
cheap and'easily obtainable raw materials (such as ethine,, natural 
gas, industrial gases, petroleum, by-products of coal finishing proc- 
ess» by»products of agriculture, air and -water) to make important 
compounds» 

1, Heavy Organic Synthetic Compounds From Ethine 

The study of heavy .organic synthetic compounds from ethine 
didn't start until after the Liberation3 a series of projects have 
been performed in the past decade, the isost lisportaat are: 

.(1) The preparation of acetaldehyde and acetone by adding 
water to ethine., and the preparation of acetic acid and acetic anhy- 
dride by oxidising acetaldehyde» 

. (2) The preparation of ethyl chloride and vinyl chloride as 
a simple plastic substance by adding chlorine and hydrogen chloride 
to ethine. 

(3) The preparation of vinyl acetate as a simple substance 
of poly vinyl plastic by adding acetic acid to ethine» 

(h)  To add formaldehyde to ethine for the preparation of 
some chemical compounds such as simple substance of artificial plasma 
and synthetic plastics. 

(5) The synthesis of other products of ethine, such as 
ethylene, methyl cyanide, and propylene. 

(6) Ethenol is the product of hi-polymerisation of acetylene, 
a further synthesis gives a simple substaii.ce of chloroprenene rubber« 
Some of the above mentioned projects are still in the laboratory stage, 
but some of them have been put into production already. The major re- 
actions are shown below $ 

CHgO HgO 
HO-CH2-C«C-CH2-OH *•—= 

HCN 
CH0«OBC'N f~— 

CHsCH 

-♦ CK3CHO—+ CH3COOH 

-CH sCK-|~^=—+ CHCl^CECl^rJliU CC13~CC13 
Axuj.. o 

HG1 Cl* ■'"j      I t- flux __ UJLO 
CHO«CH-CBCH *——J    \       LS-TPT-* CH9«CHCl-—£* GK?C1-CHC1 

CH2*CK2 HgClo   •- ' '     Fe 

-2^* CH2«CC12 
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2. The Utilisation of Products from Coal Treatment 

The application of the aromatic compounds^ such as benzene, 
phenol, and naphthalene from coal tar fractional distillation process 
prior to the Liberation was limited to the small»quantity use by phar- 
»acalj dyestuff, and plastic (Bakelite) industries., but these com.- 
pounds have become raw materials for some heavy organic synthetic 
processes since that time, 

The study of heavy organic synthesis from benaene and phenols 
In the past., the synthesis of phenol from benaene was made by means 
of benzene sulphordc acid or.chlorobenaene, and to obtain acetone 
from propylene, the latter had to be hydratsd first to become propyl 
alcohol and then have hydrogen removed by means of catalysis process 
to get acetone. Recently we hare succeeded in using oxidation, of 
isopropyl benaene to obtain phenol sod acetone. 

+ CH;>«CHCH*—■* 

Cl-h CH3 
</ 
GH 

4\ 

V 

0, 

CH3 CHo 

C—0-0—H 

V 

CH 3> 

CB- 
> 

Furthermore, we have also studied the synthesis of nylon-6 sim- 
ple substance from benzene or phenol. 

Production has been started on phthalic anhydride by the method 
of catalytic oxidation of naphthalene« Phthalic anhydride is the im- 
portant raw material for plastic» paint, pigment, and dyestuff in- 
dustries . 

/\A 

Vs 
V V >   °< 

0 

0 

*^0 

We also studied the process directly using coarse naphthalene as 
the raw material, which not only maintained the activity of the cata- 
lyst, but also increased the rate of yield of phthalic anhydride» In 
addition, the ethereal salts of phthalic acid were also studied« 
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Anthraqidnone, 'which is an IxaportBxA intermediate for dye produc- 
tion, has beer., produced hj boiling-«Layer catalytic oxidation of an- 
thracese. The process for the preparation of plastic by removing 
hydrogen from aeenaphtbene has also been studied, 

3„ The Utilization of Agricultural By-Products. 

Prior to the Liberation, the application of ftarfural in our 
country was limited to minor usages, .little was done about the re- 
search' on the extraction methods of furfural, and there was no applica- 
tion of it in the field of heavy organic cheraistry. 

Slsee the liberation, especially daring the period of the 
great forward leap, the methods of extraction, preparation, and 
application of furfural as a raw material for the i«.anufaeiro:>e of nylon 
have teen studied everywhere*      •. 

The heavy organic synthesis with furfural is mainly for the 
preparation of butane dicarboxylic acid and di-staines as the raw ma- 
terials for the production of rtylon-66. The following two methods 
have been triedä 

(1) The preparation of furan and its derivatives by removing 
carborsyl fröret furfural, Furan and its derivatives are the raw mate- 
rials for nylon-66J 

2nO~CrpO^-MnOo „, 

V 
kCHD 

(1) Ki - Co - Al, 
(2) Ki - Co - Al, 

normal pressure 
high pressure 

(3) Ni-di&tomaceous earth, high pressure 

NaCN 
r        .r        f  .      r 

(2) H^SOi-HCl x ■ 2    b 
Cl Cl 

(1) Co-catalystj high pressure 
CHgCHgCHjjCHg (2) Ni-AI,, low pressure 

CN     CN  (3) Ni-Al, normal pressure 
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(2) The preparation of suceinie anhydride from the^oxidation 
and reduction products of ..fur-fur als 

CHGOOH 2H CH2C00H 

CHCOOH    CH2C0OH 

(both directions) 

The resource of castor oil in China is very richj it had been 
used before the Liberation to prepare octyl alcohol and methyl hexyl 
ketone by the process of saponification cracking and to prepare heptal- 
dehyde, heptyl alcohol and other products through hot cracking processj 
however,, no application was adopted from these cr&cIcing products. 
Since the Liberation, the use of castor oil as a raw material for 
nylon has attracted attention everywhere] especially during the period 
of the great forward leap;» many research and production units have 
studied the preparation of nylon»? and nylon-11. 

Satisfactory results have also been achieved, on the preparation 
of acetic acid and its derivatives from distillation or fermentation 
of agricultural by-products^ the preparation of oxalic acid from saw- 
dust, and the preparation, of acetone by fermentation of farm products., 

h.    The Utilization of Petroleum and Shale Oil. 

Heavy organic chemistry of petroleum sand shale oil didn't 
start until recent -years; the main projects include dehydrogenization 
of low alltanes, the extraction'and oxidation of paraffin wax to form 
high-grade fatty acid and alcohol, and the application of petroleum 
ole.f iiies „ 

(1) De-hydrogenization of low grade, alkanes. 

Ethylene-butane and bntane-butene gas mixtures are ob- 
tained by cracking ethane on nickel catalyst., dehydrogenization on 
ehroftdum oxide-aluminum oxide-potassium oxide catalysts yields 
butadiene. 

(2) The application and extraction of paraffin wax, 

After the Liberation, a kind of high-wax-content'natural 
asphalttM from which ozokerite can be extracted.was found in our coun- 
try, the ozokerite am be made into- various kinds of products such as 
vaseline after purification. Medium scale experiments have been per- 
formed to prepare acetic acid by paraffin wax oxidation. 
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'(3) The. utilization .of 'petröleunrolefines." ■■ .', •;,-;■.* \<\; 

Alcohols can be- made by. hydrolysis of-low-boiling distilla* 
tion fraction: of.petroleum,' the polymerization reaction'starting" .from 
ethylene .propylene vhave.also been studied. Olefins;(RGH^GHvj) from shale 
oil .can be used to .prepare-detergent (R-CHMe-OSOoNa) i ' .,....••..:"•■•' • 

5. ThetUtilization of Natural Gas.        . re >->;.--, vv :." 

Ghina has very.rich natural gas resources. Recently survey 
work was;carried out by a group of scientists. Most of the activities ' 
on the utilization of natural gas as raw material for organic synthesis 
have been concentrated in recent years on the following projects; 
(a) the oxidation of marsh gas to form formaldehyde} (b) chlorination 
of marsh gas to form methyl chloridej (c) formation of organic compounds 
containing fluorine from synthesis of marsh gasj and (d) the preparation 
of ethineby hot cracking marsh gas. 

6. Application of Water Gas and Carbon Dioxide 

Prior to the liberationj no work was done oh the organic 
synthesis using, water gas. After the Liberation, because of the syn- 
thesis of petroleum work, initial study was carried out on that subject 
in the period from 195G to 19$2,  and some experiences were collected on 
the synthesis of water gas. Later on, by the use of catalysts from 
steel smelting, the yield rate was greatly improved and the results are 
much higher than the results from similar type research published by 
other literature. 

The synthesis of carbonyl chloride from carbon monoxide and air 
has been under large-scale experimentation. As for the synthesis of 
heavy organic compounds from carbon dioxide, only urea was"-studied1in 
this country. The use of catalysts in heavy organic synthesis has '■■■' • 
greatly improved the reaction rates; in those reactions such as oxida- 
tion, de~hydrogenation, hydrogenation, addative reactions, hydrolysis, 
and alkyd compounds, we not only use catalysts, but also probe the 
theories behind them. 

B* The Study of Natural Organic Compounds and Pharmaceutical Chemistry 

/.China has vast land and rich resources. Natural organic compounds, 
therefore* are plentiful. Prior to the Liberation, people were Working 
aimlessly, disorderly, and unrealistically. ■'; Since the mberationy - 
people have clearly learned that the aim of research is for production,v 
and theory should be tied in with practicality* ; Based on these prih- *•■'• 
ciples, the research progress of pharmaceutical chemistry and natural 
organic compounds in a short period of time has solved many practical 
problems. 
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The problems confronted >in -the production-, of "antibiotics",'-such as 
penicillin, aureomycin, chloromycetin, and streptomycin were solved 
shortly after the liberationi. and actual production got underway. Pre« 
paratory'work has also .been started on new antibiotic products.ViIri';'■■ •'•" T 
addition^ in order to.serve the pasturagerdndustry,'^<y^'\m'^^:'di&^^»:^ 
ment of veterinary antibiotics has been conducted-öö1

 ä Mdespr^ä'd basis; ■! 

In the preparation of hormones, we have Repaired in'ä-vdry siiort •': 

period more than ten kinds of important hormones which are vital to 
the health of mankind, such as yellow ketonesj: etc.," and'btKers'''haVe 
already been put into production» The preparation- of Kb^i^^^is now^': ■^'',- 
under large scale experimentation, •       ■:■?%;'•■'•■' ■■''-; yinlm-A-./'- *:•,. 

The:improvement over the direction of development arid' methods öf 
production of vegetable alkaloid and other vegetable products started. \ 
gradually after, the liberation. For instance^ the.study'of pharmaceuti«* 
cal plants or vegetables used to be started whenever-crystal form 
could be extracted, no attention was given to the effects of such a 
study} but now emphasis has been given to, the possible separation of * 
the effective constituents of such items, and further study will depend 
upon this analysis. Furthermore, chemists in the past didn't want"-'to 
be bothered by the types and origins of various plants which :they-'were:''v?'^;;' 
using, therefore* frequently it was-not possible tö repeat and prove:; ;f;' ' 
an experimeht jbecause of the use of wrong plantsj-this discrepancy'häö;;' 
now been eliminated by the cooperation among chemists and botanists^' ' 
who hand3.e;identification work*.-.-'.-- • :-y '■■■■ vvM-:.r   •.T •'■■'- 7'';,-%"' 

Many modern methods including iön exchange, color analysisV'irifra ";■.->' 
red ray spectrometry, ultraviolet ray spectrometry, etc, have been 
adopted to! study'the separation and stru6ture-?of the constituents -of"■'"*'■.;'.. 
naturalresources« The problems studied are:m.ch more advanced and "-—.V; 
the qualify of^; the results has been much "improved* -So far many dif-" ;v "; 
f erent types, of vegetable alkaloids such as Tien-chieh, *!a*Huang,- and ■:.-.!! 
Fang-chl.have been started;with industrial production, ■ '■[>■"r;^ 

Some work has-been systematically done on the study of'the chömistiy' 
of turpentine products. Many types of perfumes and benzine'have had'alii •' 
effect on our productive construction. 

Under the direction and organization of the Party, those who practice 
medicine, who::>are engaged in medical theory research, and chemists-jointly 
studied ahiibiiharziai drugs and prepared. more. thasr lyOGO "drugs in a '. ; ■; 
short period of three years. - * In recent yearSy- their' force has *beeh^ . -:.'-';;y; v- 
largely-shifted, to the, study- of diseases such as-high blood ^presstire t-'> ^ •- ;• 
and cancel?,"where.effe<!tive>,durgs are lacking*-  •:■'■'• ■''■ '-.'    : .■  -' ,' 
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c" g.lewent ;Qrgafllc;;,CheMat3?y-Research. ■..■*■'■■■,■■   ■  /-.;;■■' ■.■•■.:• ■'■ ••.-■; 

Element;" organic .chemistry is an advanced' 'science.*, in -the -field of ;: ' 
organic; chemistry.. The/Research situation "in countries allover the 
world, is rather; impressive j and many accomplishments.have.-been-obtained i 
However j -this .branch of :• science was again a blank in China-^ridr- to. ■, ■ 
the liberation,.- Since, theny research work has befen concentrated; on-':": 
solving some practical and theoretical problems. 

In the field of metal organic compounds, several hundreds of 
organic compounds of antimony have been prepared during the past ten 
years for the purpose of finding some effective drugs to combat 
bilharzial disease. Since the Liberation, agricultural insecticides 
have been rapidly developed and many effective phosphorous insecticides 
are now being prepared. In the meantime, some work has also been done 
on the structure of phosphorous organic compounds and their toxic prop- 
erties. We also studied mercury organic compounds which can be used as 
insecticides, magnesium organic testing materials, and organic compounds 
of tin. 

In order to produce insulation materials which can stand a high 
temperature, organic chemists have studied in the past few years silicon 
organic compounds and silicon para compounds. 

Fluorine organic compounds research has been carried out in other 
countries for a long time, but it is a weak link in China. Shortly 
after the Liberation, some scattered work was done on this subject, 
but during the past couple of years, especially since the year of 
the great forward leap, the development of fluorine organic compounds 
and fluorine para-compounds has been rapid. 

The significant accomplishments of our organic chemistry stem from 
the leadership of the Party, the unselfish assistance given by the 
Soviet Union and other brotherly countries, and the vigor of our organic 
chemists. During the past decade, our great and eminent party has not 
only led the political and economic activities in China, but has also 
correctly led scientific work. In the early stage after the Liberation, 
scientific workers were directed to tie in science with production and 
practicality so that research can serve production in a more efficient 
way. Following the initial stags of development, coordination and 
planning emerge as the most important tasks. In 1956, the first planning 
and regulations for science in China's history were drawn-up, proper 
coordination among related research units was organized, and appropriate 
cooperation and division of work were established among the Academy of 
Sciences, higher educational facilities, production units, and local 
organizations. In the meantime, research work has been systematically 
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carried out according to plan. After the rectification campaign*• 
scientific workers criticized and overcame individualism, gave up 
what used to be the-, unrealistic college-style research, positively 
devoted themselves to socialist construction activity;, and happily 
shouldered those tasks that are more • closely'connected with produc»- 
tion. All these facts contribute to the unprecedented progress and 
qualitative improvement in..the field of organic synthesis. . 
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III. ' CHINAS''PROGRESS: IN PHYSICAL CHEMISTRY,IN REPENT DECADE 

Pages 9-12r 26  ;.■ •;■:.■   ..-r.-.;  ,-..' ■'.'.■ .'   .■ (     '■"'.'   ,;""^siang'Yu-.ch,i,- ■ 
,;;;#än^Te~käng, 'and'•" '■ ■■ 

';'' Öhiw:Kuo-hsi,---'-••:■: •. . 
 Chemistry Department, 

/..■''"\/^;.Pei]ping-''IJiiiv'et,sity'- 

Introduction 

Prior to the liberation, scientific research in ; old China 
received no one's attention? furthermore, since China's agricultural 
and industrial production levels were very poor, the development of 
scientific research was impractical. This is also true for physical 
chemistry which is a branch of chemistry. At that time, only ä few 
physical;chemists did some^scattered and unsystematical research work* 
almost all of which was done in foreign countries. Since equipment 
was scarce in China, the establishment of any research center was out 
of the question. Teaching of physical chemistry in colleges and 
universities was comparatively out of date, therefore, very few physical 
chemists were trained through these organizations, 

* Since the liberation, scientific research work has been given the 
most serious consideration by the Party. Under the correct leadership 
of the Party's scientific development policy, scientific research work 
is booming in this country. The high speed development of the produc- 
tion level of agriculture, industry and other branches in our socialist 
construction program has been challenging the domain of physical chemis- 
try with many urgent problems pending immediate solutions. Of course, 
these demands have promoted and accelerated the research work of physi- 
cal chemistry. During the past decade, the noted accomplishments in'" - 
the field of physical chemistry include high molecule chemistry, chemical 
kinetics, structure of matter, electrochemistry, colloid chemistry and 
the theory of solution; definite progress has been made in these vital 
fields. Furthermore, all work is arranged systematically and is ob- 
jective. It generally begins with tackling a practical problem and 
gradually moves to a theoretical study. Quantitatively, the work has 
exceeded the sum of what had been done .before the Liberation! and the 
quality of present work is beyond any comparison with the past. Further- 
more, modern methods and equipment used in present research have guar- 
anteed better results. Up to now, better.physical chemistry labora- 
tories have been established in various research facilities and higher 
educational organizations all over the country, and many research 
centers established at various important areas of the country have 
shown'satisfactory results. A large number of devoted workers are being 
trained in various higher educational facilities and'scientific research 
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organizations and they-'are -the decisive f actor^ in^ th^ füti&e'ÖöntihuoüB : 
development of .our physical chemistry. In order to achieve this goal, 
the colleges-tod;^'iyersities in China are now trying hard to improve'- 
the teaching rof ;.physieal dhemistry. 

Of'coürs'e^f Io^iSg'at the needs of the Party and the people and 
the requirements■•öl industry, agriculture and other branches needed to 
carry out their development, the present accomplishments In our field 
fall far short, and some defects in the development of a better Cöhhöff«« 
tion between theoretical study and practical application and in the 
effective training of a large'titimber'^f red and expert scientists 
should be eliminated.    ■     .•;••<••-  ■■■'.•"■•: t- '■"■'" 

The following report covers'the accomplishments' in the Various' ' 
fields of physical chemistry'during the past decade j" Since the domain : 

of physical chemistry is so broad, work outside of the following topics 
but but related to physicalchemistry will be introduced under related 
headings. '■■'"' '•-•'■-•:;•:::■:  ' ■/. ■ •'■ v ^  . ••   ..v-- '" ■•:•■ ■ -vv- 

Structure of Matter'" -wv.- . -,.,•;; 

There are two divisions of this subject. One is the theory of 
chemical bond and the other is the development'of structure chemistry;■■ 

The theory of chemical bond studies the property'and behavior of 
the binding force of atomsj at the present time, we are using the theory 
of the movement and distribution of electrons to explain the binding1 "' 
inside molecules' as well äs the atomic bihdirig between'molecules>■ this' "; 

is a*Uo connected with the properties of molecules. The study of chemi- 
cal bond theory in China started during the early Stage'of the lAbera- ; 

tion, work was more on the theory of irregular orbit and the theory -of■■- 
internal molecular' Spin. later on> following the growth of "bur re-' ^--p- 
search1 forb'eS, the" theory of molecular orbit, the theory of- multiple'"' •' 
electron bond function', and'inter-molecular applying force "study-were ■ 
added. -\;  ; '; '• .•■.''..'■ '■' .,'. ■'"' "■"\':"v;. " '*':; ' 

The following are the achievements in the study of molecular  - 
structure and chemical bond function. We have'Suggested the method 
to work ^ut the best bond function and the matrix method of bond func- 
tion so that the development of'irregular orbit theory ori the subjects 
of the discussion of bond strength, bond angle, and bond property- arid >'■■•' 
of the" derivation of bond function can' be further probed/"The Calcttla-■' 
tion method formulti-electron bond function suggested by us is"im--'" ; 

portant in the future development of molecule strubttoe'theory. ;Cylin^ ' 
drical-free''electron model has satisfactorily explained the absorption ■*'; 
spectrul^öf-starCh-iodidesj the ;use:iöf molecular; orbit method-' to 'treat ^: 

ABg type inorganic molecules such as N02 and SOg explains the chemical 
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bond- problemof -these wolecules'; As for the study of property and ,; 

molecular structure, our work has been more.or.less tsoncentrated.ott».'. 
the problem of interoalmblecxilar spin. We have achieved important :- 
results on the potential function of internal spin and • .ths\'comjputa- ..'•■•. 
tion of the terminal distance and average radius of high molecule's. .;..:-.• 
We havevalso carried out; meaningful analysis and computation-:-for the::-.; 
optical'activity of cyclo-pentahone, bond energy of .'alkanBs;, andr.i'oniza«*- 
tion constants of oxy-acids. On the subject of the;inter»molecular.  .: 
applying force, we use our own lASo double-center spherical-coordinate 
equation to carry out over-all quantum mechanic treatment, of: Van der : ■.' 
Waal's force. We also carried out a new computation for the"binding " 
energy of hydrogenjbond«. In the study of atomic structure: and;property, 
we have probed the•problems concerning the negative electrical potential 
of the atom, its magnetic susceptibility,. and the energy levels of 
electrons inside an atom. 

In structure chemistry, we organize and collect all data con- 
cerning the structures of compounds on the one hand; on the other, we 
draw from these data conclusions on the possible forms and features of 
combinations by various elements in various chemical compounds, the 
relationship between chemical formation and the types of bonds and 
structure, and the connection between bond and structure types and 
various properties« Since it takes,considerable, time to establish ex- 
perimental conditions in the study.of structure chemistry, our actual  - 
work started gradually in 19$hi but by 1957>  our achievements in the " 
study of crystal structure of alloys inorganic and organic compounds -; 
have been numerous. 

In the study of alloy crystal and its phase change rule, one 
example is that in ternary systems, such as the Al-Cu-Ni system, we 
have found a series of interesting superstructures for TT* phase and 
further studied the. factors governing the change of structure« We 
have studied in detail the ordered-disordered inversion of. (Au, Ag)Zn : : 
alloy. In inorganic compounds> the structure of Sb^ and. PjSo sulfides • 
of the nitrogen family were studied. In addition, we studied the 
properties of the double reaction surrounded sulfurous acid,' sodium ■-••-• .• >" 
bisulfite'additive products of acrolein, and the crystal structure of 
2-sodium 3-biselenite. From the study of the structure of anhydrous •.. 
sodium, sulfite, we revealed the disordered distribution of atoms' and  • 
the process to realize such disordering. During the past, the structure, 
of Ca2Al2Si30io(OH)2 was never quite understoodj not until recently-did ' 
we obtain a new silicon-oxygen structure. The crystal structure of  /■ 
NiCCH^CIfliHgCOOjg'UH^0 is a hydrogen-bond'system made of hydrated water '.-: 
and a two-water molecule. The. crystal structure of the intermediate 
product of benzonitrile from Stephen reaction has been determined.  - ■■;•■ •-■ 
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In the study.of the spectrum,-«accept for the ;,satisfäfctöry insults.; -. 
obtained ^eji-r^e. 5afeB«rp1^<&'spectrium4a the' ultra*fviolet: region was-   •.=•'. 
seen ih-Star^h^odine''compound,* the ceÄtoedlscatterihg ^spectrum: of • • ■.-.• ■ 
benzoic "acid" solution-.was. studied■;:■ .We' also investigated ;the electrical ;■ 
moment of •"öot^Ie^fchydroxy silanean 
results indicate ."that .the measurement-of .electrical, momerittof couple .; 
is helpful'to the study of •internal spin of. moleeules*'and of. "the short... 
range structufe.-sof high molecule chain. :- ..•• V.^..•■•■.■.■.•■ ■■:'■■ ■:•■;.-.       ■.::-.> ■■<.:::.■■. 

Chemical-Kinetics '-:--  > ■    --'i;.: ■ :. •     .•■<■*•■.-.■■       •.:■.■/.:;•: •.;•.■'.■;••.'       /..:;..-,; 
■ "';;," ,■ ini.il i,i.i'",» > . 

"The principle task.!of chemical kinetics research is.tostudy ■'•the,'.;-: 
rate'of chemical reactions,.Athe effects of various.factors on reaction: 
rate, and the processes of various types of chemical reactions. To 
control these conditions means the control of reaction rates "and to •.'-'r 
eliminate non-essential secondary reactions} therefore, the reaction 
may follow the preset course.   : .v :> •-•:.;.; 

;Prior to the liberatiorii little knowledge- had,been accumulated on■■;:•■ ." 
this study, except for a- few chemists who did some worksrin\foreign .: 
countries j in China no work was-done. :.iSince the liberation, the.#e-;;, • 
velopraent of -.science.- under the -Party's leader ship has .been tremendous #■:• ..:• 
The development of. industry*especially .the -development,of -our-petroleum. 
industry, has stimulated-the"study, of chemical-kinetics* in certain/ •-••;.• 
fields* During the past decade /the development of: otsr'i chemical're«*;; r; 
search can be divided-into'-the. following three' areas -,i,namely j -.homogene».';,'? 
ous kinetics, high-molecule reaction kinetics, and heterogeneous ;:;-• v., .-v,:. 
catalystic kinetics. 

The accomplishments ■ in the study of homogeneous kinetics "include >;■■■■*.:> 
the detailed:reaction process of a new kind of hydrogen catalysis -from;vr.: 
the esterificatiön of simple-acids and simple -alcohols. Fromithis -,:^'-a.-j 
discovery,. theO kinetic-equations for such reactions under different f; .-v.-.: 
conditions may be recorded and' the degree of esterificatiön-reaction,:v-:i 
under such conditions may also'be determined}'this accomplishment, has .-' 
cleared the long-time: argument on the- mechanism<and degree of esterifica* 
tion process," In addition* we studied the effect' of negativi aminOJ. Vi.•vU:: 
substitute on the hydrolysis rate of 2-ämino*2*dehydroxy-D-cornsügar*: -^r 

Experimental results support- the: theory of Neuberger.and ^others. ..As :■ :;t ■ 
for the: theory of aqueous saponification* of - ethyl: acetate in the mixture.' 
of low-constituent diethylene oxide and water,r-experimental,results ., ■; ".'.; 
disagree with the theory-of MdeIwyn*Hughes$ "teidler-Eyring,and -Amis- v.. ■•..-. 
Jaffe,';- The .study of the-ithermai-ahalyeis; of bidopropyl benssene arid':■':... A;'•):; 

hydrogen • peroxidevhas'shown1.usvthat its thermal decomposition'■•?&*•• ■■■';"« , ::; 
isopropyl behaene .is not* a pure-first rate reaction3."this..shows that--'.••-•>.: 
the oxidation reaction of methyl methacryiate belongs to ionization 
type chain reaction, The rate of cementation of silica gel has proved 

- 22 '•«•' 



that its Jiiöchäniäffiisr-.in: acid and in-alkali-are different $;the .photo« : • 
chemical reaction 'and .'Oxidation of -SC^ in'^atmosphere in industrial- : 
areas were-Studied; we- also found the activation energy-of the" reactions 
between Clefines-:and;CCl^,: HCCI3, SiCl^', and HSiClo/'-We also studied : 
the kinetics of-combination between o-toluidine and p-hitrosophenol"■?*..■ ■• 
and the Men-shu-teh-chin reaction, ■-.■••■ iA-r I;-■• 

High'molecule chemistry is the branch of science developed-very".'- ;v 
rapidly in'röcent years, its research has very important practical as- -<-' 
well as theoretical significance, Since the Liberation, some "äccom- :- 
plishments have been made, in the study of kinetics of polyaddition r 

and polycondensation reactions in the physical chemistry side of high 
molecule chemistry, Polyaddition action of high molecule is a chain 
reaction which can be divided into free type and ion type) generally 
the treatment of kinetic data for both types are based on the stable 
state theory of Bodensteinjwe have carried out very careful mathe- 
matical analysis of the kinetics of polyaddition and found that Boden- 
stein's theory is applicable to free base type polyaddition reaction. 
We also studied the competition rate of polymerization of methyl 
methacrylate, butyl propionate, oenanthic ether, and vinyl acetate. 
On the subject of polycondensation reaction kinetics of high molecule, - 
almost the entire theoretical field was examined^ we pointed out that 
the molecular weight distribution of polycondensation products.in the 
presence of dissociative reaction follows Flory's theory, and we also •> 
discussed the problenr of gelatinizätion during the process of poly- " 
condensation. We have suggested the hydrogen ion catalystic mechanism 
in the process of poly-esterification of binary acids and binary alcohols; 
the kinetic equation for the polyesterification of simple acids and al- 
cohols was proposed and verified by experiments, We have confirmed 
the triplewdirection polyesterification reactions of poly-basic acids 
and alcohols also belong to hydrogen-ion catalystic mechanism.' By 
investigating the relationship between molecular structure and reaction 
rate constants for binary acids and alcohols, we confirmed a basic' 
hypothesis concerning the reaction kinetics of polycondensation, but' 
for which there was-a lack of experimental proof.' All these results 
have made a definite contribution to the study of the theory of high- 
molecule polycondensation. In addition, the condensation kinetics of 
dimethyl-diethylene-silane was studied* 

In this country the research on heterogeneous kinetics started • 
from the catalystic finishing research on the catalystic processes of'-•-"■ - 
sulfuric acid, the synthesis of NH3, petroleum olefines,: and1 the ' " • :■'■ '• 
snythesis of water gas. The following work on basic concept's and -^"-v 
theoretical presentation-has been performed/- First of all, in the '-r 

studyof catalystic kinetics of petroleum olefihesy We used the material 
balance relationship to bring the ;reacticn rate concept of a'static 
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system to a dynamic system, by doing so, we have reasonably solved a 
basic problem in heterogeneous kinetics. We have given detailed, 
analysis of the Frost kinetic equation which is often used in catal- j 
ystic cracking to find out conditions under which this equation bears 
the clear meaning of kinetics. The-effects, of chromium catalyst:on 
the aromatization of heptane and the laws govern the kinetic theory 
of aromatl2ation, one of the special examples is the law of the sedi- 
mentation of carbon. The theories of Steiner, Plote, and Kagan about 
the dehydrogenation of heptane still existj ifrom the preliminary dis- 
cussion of reaction mechanism, we may;~l admit that the Kagan theory 
about semi-hydrogenated Mechanism.is appropriate, to supply the. 
kinetic data for the design of an industrial reactor, we,studied the 
effects of the reactionconditions' of .^O^C^O^-Al'glC^ catalyst on the.,,. 
rate of aromatization and carbon' sedimentation of the 7-carbon dis- 
tillation fraction of synthetic gasoline.' In the use of catalyst 
rectificationto produce aromatic hydrocarbons from petroleum, we 
have idie'control,of the newest platinum method; tfö have studied,in 
detaii the mutual relationship: among the reactions and the principled 
kinetics theory governing the ■ treatment of pure.hydrocarbons by, this . 
method. In addition, we häye.worked on MqS2 catalyst, hydrogenation, . 
of benzene and .the kinetics of isomeric chemistry. In the field of 
inorganic Catalystic kinetics, a kinetic equation has been.obtained 
for SO2 oxidation of vanadium catalyst when the effects.:of mass trans- 
fer process is eliminated and the activity of the catalyst is independ- , 
ent of the different ways to reach a reaction condition. This indicates 
that the effects of the mass transfer process under different catalyst 
grandular conditions and different temperatures,upon!the reaction .rate, 
are obvious. We also studied the.kinetics of the oxidation of SQ2 on 
vanadium catalyst with promoters containing potassium and is odium) frpm, 
these results, we worked out.an approximate kinetic equation for.in-  J 
dustriäl. vanadium catalysts. The inverse relationship between internal 
surface utilization percentage and the conversion ratio of ;¥ung-I4  ^ .' 
vanadiüm, catalyst was obtained from computation. Byusing the in- ,.., 
dustrial chlorinated pulp process, we studied the reaction rate and 
properties of chlorine and wood in, the process of gas-rsolid contact:;, 
operation. .'■'; ■■'''.-.        ;.' .' 

Electrochemistry — The Theory of Solution 

The major task of electrochemistry is. to study the chemical re- 
actions conditions arid rules which initiate by electrical energy: 
(electrolysis) and to convert chemical energy into electrical energy, 
(chemical source of electrical energy). Such conversion is through" 
the use ofelectrolytic solution (or,melted salt). Some of the.work, 
on electrolytic. solution will be introduced later in the section Con- 
cerning the theory of solution. The. most special features:ofsmodern.. 
electrochemistry are the development of'the electrode process theory 
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and the wide application of electrochemistry. Electrode process 
represents the chemical change that occurs at the contact surface 
between electrode and electrolyte when the mutual conversion between 
chemical and electrical energies takes place. These electrochemical, 
processes are vital to the national economy. Since the electrolysis 
method is-widely used in chemical, metallurgical, electro-plating, and 
metal polishing processes, the chemical electrical source following 
the wave of high speed development of various scientific and industrial 
technologies is getting more important everyday. The methods used in 
electrochemical analysis are,being widely used in analytical chemistry. 

Prior to the Liberation, electrochemical industry in old China 
was extremely backward, which naturally shut down the door for its 
research activity. After the Liberation and following the high speed 
development of our socialist construction, the old electrochemical in- 
dustry was expanded and a new type electrochemical industry has emerged. 
The speedy development of the chemical-electrical energy industry 
started in the initial stage of the great forward leap. Such progress 
has presented electrochemistry With increasing demand. Under the 
correct leadership of the Party's science development policy, electro- 
chemists first studied the practical problems vital to the development 
of our national economy; following the progress of industries, practical 
tasks started to challenge theoretical development with a series of 
urgent problems pending immediate solutionsj this was where research 
work on electrode process theory started. Although the work was begun 
not long ago, accomplishments are significant. 

We have been successful in the study of the mechanisms which are 
responsible for the formation of_oxygen on the positive platinum elec- 
trode and the formation of S208~

2  at the positive electrode. Both 
electrode processes are very important to industry. To the former 
mechanism, we have proved the mechanism in dilute H^SO^ at low current 
density, suggested the oxygen formation mechanism at high current 
density, and carried out theoretical analysis of the oxygen-formation 
in concentrated sulfuric acid. -,F.or the latter case, we have for the 
first time successfully separated from the total polarization curve two 
independent polarization curves belonging to the On positive electrode 
formation and the SgOg-2 positive electrode formation; we have proved 
that the formation mechanism of S^g***2 is due to direct electrical 
discharge of HSO£ or SOjp ions. Based on this proof, we further 
studied and explained theoretically the cause that industrial use 
additive ions such as F** and CNS" raise the electrical current effi- 
ciency of SrjOg2 formation* We also have made some accomplishments in 
the method of deriving the determinative steps in the "deduction" of 
the electrode process. In addition, a conclusion on the positive- 
electrode oxidation mechanism of benzyl alcohol in sulfuric acid 
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solution has been worked out. .!!^0;4pubIe-la^^^cap.acl^c^^pf,.t^ '; ■•:J. 
antimony electro^''w^r-jöeii^ttrib!a'''by_' the alternate;:curwnt.'methodj and ••.: 
the zero-charge potential: of. antimony was'.;alsp measured. for, the > first - - 
time. ■?'''■'",.;'' .':.;"';:;:;>Ii"^' '\'-'*'".'., ■■ ;"• ■■'■'   '•■JV^'V ./.;-• ■>■•.'.•■.•:,:.'-:-,ivv '.■ v ::;:^-:-^ i- 

Since the liberation, and'following the large, production rate ?of 
steel and nonferrous metals and the development of mechanical and chemi- 
cal industries, metal corrosion and anti^prrpsipn have become extremely * 
important problems. To study the electrode prppess of corrosive metal \ ■',-' 
often points out the causes for the corrosion, the factors which con- 
trol the corrosion rate, and the mechanism and effects of the agencies 
which slow down the rate of corrosion. The use of the electrochemical 
method to combat corrosion is often one of the, mqst effective approaches • 
to this problem. We have Studied the reasons for phosphates as the anti- 
corrosives for manganese steelv In order to study the anti-corrosion 
properties of antimony .plating",we have determine^ the anti-corrosion 
properties of aniimony in various electrolyteSj. r The corrosive, action 
of sodium benapate and triethyl alcohol benaoat upon steel was studied . 
and shown. We have pointed, but the corrosive mechanism of Ag+, Cut*,-•:  ' 
Pe+++, Ce++++, and;halogenipns On 18^8. stainless steel,  / 

On the subject of electrochemical instrumentation study,, we; have; 
simplified Heyrövsky's polarpgraphic pspiilpgraphic circuit,, A simpler : 
equivalent circuit gives the same shape asthe^^ original circuit, and ; 
an oscillator is used to,study the voltage-current relatiohship» Qn,. 
the theory of oscillbgraphic'pPlarbgrsphy, we used experiments to verify 
the Randles-Sevcik equation and pointed out the discrepancy between the 
theory and the experimental.results. For the theory of anode, polaro- 
graphy, we have .pointed put the mistakes in the reverse polarographioal; 
current'equation proposed by Hickling .in 1956» in. addition, we also . 
studied some other;electrochemical analysis methodsj we proposed a .* 
"polarograpMcal ;titfation iristrumeht!? using an electronic cirauit ; 
which can be used in oxidation and reduction processes.,' The -theory -; 
of the double-electrode indicative electrpde current titration method 
was given detailed quantitative discussion.  . : : ;  - : : 

In' metal platlnjg,' the; first thing we did was to.use. elements found, 
abundant in this, country to replace ..scarce metals in metal plating. We 
have studied the polariaabioh phenomerian of electrical,accumulation of 
antimony and the conditions necessary for better antimony plating j we ; 
also found a better base solution for antimony^plating.;-; We.have carried , 
out a detailed Study; about, the conditions for cobalt-wolfram alloyj 
under proper conditions, copaltHifolfram alloy containing wolfram up to . •. 
$k,2% can be electripal^y! plated.■.: To firid a substitute, for nickel, we>v: /; 
have successfully found the conditions,for brpnze p-Lating.. . ..;. = / 
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On the subject of. electro 
and metal electrical refining.processes, wehaye. tried-a-series of-v 
new methods for., the,.preparation of,.alkalies and;chioriner.with electro-. 
lytic processes.....We.designed, and studied the •eleptr;a|s14^Abat^.;..-an^V; 
conditions of.^ectrolysis. ;qf. KClOo and the technical-process of •-e,lec;«*.- . 
trolytic preparation of ;KJfaDr was.studied. The:preparation,^of wild« 
pear alcohol and mannitol ana the electrolytic reduction process for 
corn sugar were,also studied. On the subject of electrolysis of fused 
salts* the;,effect of addj^g.MgFg ■*& KaCl *<? -an altuninum.electrolytic 
bath was investigated 0 Many rare metals have been prepared with the 
fused salt electrolytic method. 

The foundation of the chemical electrical source industry inherited 
from old China was extremely poor$ there were. only, two sequences pro- 
ducing less than ten items, the techniques used were manual and back- 
ward, After the Liberation, due to the,rapid development and urgent 
demand of various industrial branches, communication tools, as well as 
new scientific techniques, the chemical.electrical source industry 
under the leadership of the Party was greatly developedj the initial ■' 
research was mainly on the technology side, scientific research has 
already been started with limited activities and future development is ■■;■■ 
urgently needed. 

The major development of the chemical electrical power supply was 
concentrated on the improvement over the. quality of old products and : 

at the same time increasing new items. For instance,, the life span 
of the lead battery has been increased from 200 in. 1956 to 300 in 1958, :, 
Due to improvement on corrosion of zinc plate, the discharging period ; 

of the zinc-manganese dry battery has, been, increased from Ü00 minutes. : ; 

to 580 minutes. Other new sequences, such as the preparation, and pro- > ; 

duction of alkali nickel steel and nickel^cadmiUm.batteries, have also , 
been added, In addition, we are also studying new and high-energy 
batteries, the preparation or production of silver-zinc batteries, 
zinc-mercury dry batteries, zinc-carbon alkali batteries,, and iron- 
carbon batteries, ..... •?■;••■. 

A fuel battery which is more efficient than fire electrical power 
is now under study. 

Prior to the Liberation,..research on the theory of solution was 
also extremely poor; some people did scattered work. Since the Libera- 
tion, new development has been given to this branch of science* The. • 
study of solution theory bears very practical significance to the   ' 
chemical industry. 

On the subject, of '-phase equilibrium of poly element systems, we 
have constructed the phase diagram for the ethyl alcohol-nitro- benzene-..,., 
water and the ethyl alcohol-furfural-water ternary systemj we also 
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measured the pr^ic the ;j0 
studyyaf the idi^ributiohVc^ef^^ *--.:.Y.-?I ■■- 
ephedri'ne: i^-;1^1äie^"'^pi, '^d^hlö^o-benzeiie" and;;watB^, •**&have:'.:-/.'-,. ••-■; 
found the moat;.^^pi^pi^(m^ttMB;^-;i^^&^- ;epi'edrinB ;wifch; 'the :..<:. -: 
continuous--Ä^y^^Vea^äctijon. method.^ pri gas~liqüid ec^iibyium,..^./. :'-,->• 
new si^les:^wet^^:.^0:'«a3;ctüÄte ■terftaiT' system equi^bi-i'uin'idata Jtedm v .r 
binary:-'system;;|6r heptane^tolvene-phenol system was obtained.»"^¥e .have, >. 
probed :theor§t±Gal3y,the condi.tioris for the, establishment of -the'••■■van 
Laar equation with temperature\  '^''insfehiroentatiöjfl', • we have designed ..-. 
a very simple gas-liqüid equilibriumproBer whose accuracy can be: . 
compared with more complicated instruments/ ' ■•... 

We baaed thefstudy of sait/sQiütibn .from th-d structure point on 
the Samoylov. theory; the'solubiHty, of NaSCÖ_3^GÖj«H^O, KSCN«KI^20,■-'-. 
and KC1-K2S0^-H20.was..-studiedj 'these results have; helped to: explain the'^ 
structure of- salt solutions. % the use of the conductivity and elec* ; ; 
trical potential; .measured, from 
decylic, acid, we ;are sure."that there is.no association phenomenon-in. >:■:, 
the undecylie. acid• radical.^ Furthermore^'fre have conducted-aii over- ; . ./ 
all?measuremeht of conductivity of naphthyl-amihe hydrbohloride, U*»':vv^;;. 
methyl aniline, and N-ethylaniline 'in water ''and-&ethylehe oxide: mixed... 
Solution. .-'■': :"-i-  ,;,< y.; .'■ 

In a study, of -salt effects f r^m. the research oh the' effects '= of 
larger cations and anions on the solubility in water Pf ■'non-electro-;,K-- 
lytic' naphthalene, hprmal valeric acid and normal •eaproic acid-mole*-; •: • 
cules^ we pointed put that ^he, van' der Waals-Lohdbh'di'spersioh'. action '':■,> 
theory may give definite' explanation of,.the;;^lt;ef^ectf':'öFs'Ä'lt:.'with -rJ'i' 
comparatively .larger, ions pnr n^nrpolarizid^ ':<> 
however y .for. organic acids, 'replacement' 'öheÄc'al.rreäctionö' and- post*»; ;%; 
reaction- distribution -should, b^ Considered fii*st.T •'/'■[ "••■•■■■VV V:  :r..:. ':;ci; 

'Furthermore;, .from Much experimental' jia%a,:iwe have;"öbriölüdeduthe-or,n! 

study on salt solution temperature coe&icientsy"salt strife^ 
the empirical rule on the directional relationship of crystal:%a£er■-.■■ -;x- 
and- ionic valence, ,and obtained,the empirical rules for the determina- 
tion of the strength of'inorganic 'oxy-ac'ids and their-mölecular-struc- 
tures. Furthermore, we also calculated the hydrolysis^'oif aöid 'Salts -,.:-. 
formed from the reaction,of strong, alkalies and weak acids and discussed 
thedomain. of; application of, common, ion 'effect equation.  ; '•" *'*' 

Colloid Chemistry;; • ■ ■ '■"'.■ ij-:^,^.. "'/''\ [..[ "'.7J; ''.„,.1'^:^ ''" .'.' v;:- ' ?**"+ 

There is no real clear division about this branch'of chemistryyJit 
is'ia rather broad -science. ;.Here;.we, will only, discuss things related to 
traditional fcoliioid: chemistry and. ;succ.(B^s.fu!t ^plications bf■ -colloid 
chemistry which- haye brought satisf'^ö^^solu^iphä' tb^'thooe- problemsv'. 
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...'■.■ Ön/the subject.of surface.; tension arid absorption-researchy^theoret* 
ical calcy;lation,uand:.empirical-eiiuatioris about surface,tenation for man^ 
liquids andcliquid me.tals have been.worked out separately*,.: On.;the. ■••' 
subject of gas absorption, a series of .studies concerning the/absorp- i 
tion of steam of N2, COg, CHoOH and hexa«carbon hydrocarbons by silica 
gel of different 'size porouses was carried oütj molecular, absorption 
state and the -absorption potential of different silica gels werei 
analyzed.; To coordinate the research on.catalystic cracking/the 
absorption of alkali nitrogen compounds on catalysts was measuredj 
from these results, we believed that besides acid centers> there are 
also polarization centers on the surface of catalystsv On auto-solu- 
tion absorption, we studied surface tension and absorption of the fat 
ammonia water solution. The study of mixed acid solution absorption 
has. revealed that the surface absorption of sugar carbon is not a 
simple substitution mechanism. The study of absorption thermodynamics 
has given us the simplest method for a solution to absorb free energy 
and proved that the rules govern the absorption in solution by solids 
may also be used on liquid surface absorption» ■.We, also, studied the 
mechanism of absorbing ammonium salts by soil. 

.:. Catalystic pheriomenan has a close relationship with surface- chem- 
istry^ therefore, the study of the surface properties of catalysts is 
important to the better understanding of catalystic reactions. Our 
work has been concentrated on the study of the activity center of 
cracking catalysts from poisoning phenomenon and absorption properties 
and of the surface effects when the constituents of catalysts are 
changed. From this work we have obtained our preliminary conclusion 
about the properties of the-catalyst surface activity center.  :, 

Another important section of surface chemistry is ion exchange. 
Based on the special features of the soils ^f our land, our soil ex-, 
perts have studied ion exchange of the soils, established several methods 
to measure the quantity of ion exchangej studied the soil acidity-don 
exchange, relationship, and ion absorption equiiibriumj various physical 
chemistry methods have been used to analyze the soil structure. 

Greater achievements have been obtained from our. .liquid and gaseous 
spectrum study. Most of the work and most of the accomplishments have 
been in the analysis and separation of petroleum, shale oil, gas tar 
and in a high speed analytical method and separation method for accurate 
determination of the complicated composition.of some oils. Especially 
in the field of gaseous spectrum .research,.we have not only improved  : 
operational techniques;but also separated-systems which still cannot-: 
be done in foreign countries.^ in the field of .theoretical study, We ■:>..•■: 
have made some fundamental contributions and have: further explained  .; 
the physical significance of the qualitative index of the volumetric ' 
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gas spectrunf; ^Starting with the separation of two different materials,, 
we have,readied /fcheindex equation for the thermal spectrumoolumn ;.; • . ;: 

effectwhieh has been farther expanded to the gas-3iquid spectrian. • 
The unbalanced.theory,was a^o,studied. . .;..■  V •: :4 

For the colloidization,of silicic acid,-an oyer-ail study oh'the::-VC: 
polymerization mechanism of different acidity silicic acids and the .-;\;■■■■ 
relationship, between the colloidization rate.and ph have been completedj;, 
the curves plotted on-the logarithm of colloidization Qxaeivs*  the;, 
solution initial ph^ are N-shape. curves with a maxir^and minimum; ;•.,•; 
Besides, we also studied the..effects, of preparation;-conditions."for : ;...•- 
silica, gel.pn, humidity, absorption, -.■;■;- \: •'•;;,• .::::.::•=' 

. On, the subject. of colloid stability,- we ..measured the poly-precipi- ;■. 
tation values .-of some; meta^. ions upon- negative ÄgBr colloidal solution j ;

; 

based on these experimentairesultsy we also.-analyzed the effects of,, 
ion valance and ion radius on,-.thqse, values. , ,Some work was done on the ;.. 
stability of the non-hydrdgel soap oilrsystemj from factors ..such.-as.,,>..;...;>..;■ 
temperature, pressure, gelatinization Contraction rate, titration, 
needle readings .stored oil fraction, cutting ^stability,, (visccsitv^ ;and 
soap percentage, we carried out research work with different approaches .;• 
on the. stability of grease (soap oil systep) and:the results obtained.•••; 
have practical and theoretical significance. • 

In the newly developed field of rheology,. we have carried out a  ■ .- 
study 04 .the.relationship.between viscosity and constituents of binary.v;:; 
solutions, and the flow patternrof aluminum soap (binary, and ternary)  :; 
benzene solution. We also carried out a broad and deep penetrating 
study of the viscosity, method for high polymer molecular weight deter- 
mination. -.The rheological properties such as viscosity of solid high 
polymers were ,alsa investigated. I'iThe rheological property of sand in  .-; 
water,, wh^ch is closely related to water conservation work, was not. 
extensively-studied, .■ Some measurements concerning the viscosity and ;;;S 
precipitating rate of sand^müd,were taken and calculated,. The .part ;./•.• 
of soil mechanics which is related to colloid chemistry was studied. 
We designed>a torsion plasticity meter to study the post-transformation 
process of rich soil,,, andalso analyzed theoretically, the structure of - ■;.;. 
soils and■■ the mutual;Relationship^^ among material points.. ,?  , 

In conclusion^ the accomplishments during, the /past;' deca^ J^aye,: • 
qualitatively and .quantitatively surpassed; the total work done.■during ,-,- 
several decades prior .fto .the liberation, . looking at the needs .of ?our-.- ,:. 
country:, the research. vprk <on colloid chemistry ;in the past.fben<yearö:: :<;■; 
was certainly .:tns%|i^^entr.-ttiis,:i:s especially true for traditional;; y,,;: 
colloid cjkemist^^ In the. future;, .effort», iq :.:^ 
should be given to the development of this research work, 
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