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IN MEMORIAM 
 
 
 

EMIL CHIFU (1925-1997) 
 
 
 
 The eminent Romanian scientist Professor Emil Chifu died on April 1, 
1997, at age 72. He was a great physicochemist and a world-renowned scientist in 
the field of the modern science of colloid, surfaces and membrane phenomena. 
 Born on 17 July 1925 in Herţa, Dorohoi, belonging then to Romania, Emil 
Chifu is originate from a modest family of craftsworker. 
 In 1949, after graduating with merit diploma from Faculty of Chemistry, 
specialty physical chemistry, at the University of Cluj, he began his scientific and 
academic career in the Department of Physical Chemistry at this University, 
occupying all the didactic degrees: assistant professor, reader, lecturer and since 
1970 professor. Concurrently, from 1951 to 1953, Emil Chifu worked in the Institute 
of Chemistry, a branch of the Romanian Academy of Sciences in Cluj. He received 
his PH.D. from the University of Cluj. 
 He gained scholarships in Russia at the University "M. V. Lomonosov", 
Moscow (1966), in Italy at the University of Florence (1967), in Germany at the 
University of Tübingen (1976). 
 Dean of the Faculty of Chemistry at the V. Babeş University, Cluj (1958-
1959), substitute dean of the Faculty of Chemistry at the Babeş-Bolyai University, 
Cluj (1959-1962), head of the Chair of Physical Chemistry (1970-1977), head of 
the Chair of Physical, Organic and Technological Chemistry (1985-1990).  
 Since1973 he was a doctorate supervisor in the following specialties 
physical chemistry, biophysics and biochemical physics. 
 Professor Chifu was awarded the first Prize for his outstanding scientific 
achievements in the field of chemistry (1967) and appointed to the Distinguished 
Professor (1980), by the Romanian Ministry of Education. In 1983, he was 
awarded the Gheorghe Spacu Prize by the Academy of Science in Romania for his 
theory and novel experiments on colloidal systems and thin films. He was specially 
invited to the Workshop "In memoriam R. Defay", at the Université Libre de 
Bruxelles, Belgium (1990) and at the Université de Provence, Institut Universitaire 
Systémes Thermiques Industriels, UA CNRS, France (1991). 
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 He was a member of the New York Academy of Sciences, the Planetary 
Society of Pasadena, USA, the Italian Society of Chemistry, Rome, Italy, and the 
Romanian Society of Colloids and Surface Science and the Thermodynamic 
Division of the Romanian Academy of Sciences. 
 Professor Chifu made essential contributions to the teaching of colloid 
science by lecturing over 30 years on this subject and with his book "Colloidal 
Chemistry", published in 1969. Recently, he finished a fully revised and updated 
edition of this book (in press) including his standard work on modern surface 
science and new approaches to the thermodynamics and hydrodynamics of thin 
films. This new edition features several new chapters on extended treatment of 
films at liquid-air and liquid-liquid interfaces, molecular interactions in mixtures of 
surfactants, micellization processes, macromolecular films and optical properties of 
Langmuir-Blodgett films, which reflect his pioneering work in the field. 
Unfortunately, he did not live to see the publication of this updated and extended 
Colloidal Chemistry edition. 
 Emil Chifu became world-wide known for his work on the physical and 
chemical properties of liquids and thin films, which examined hydrodynamics and 
surface mobility of surfactant solutions. This work, particularly the original research 
towards the stability of thin films, their properties in microgravity conditions, the 
behaviour of liquids under the action of surface tension gradients caused by various 
surfactants or by temperature differences in both normal and microgravity conditions, 
surface flow of liquids in the absence of gravity, gained international recognition and 
was selected and approved in 1978 by National Aeronautics and Space Administration 
(NASA) of the USA for the international cooperation between NASA and the University 
of Cluj-Napoca. This work has important applications in the space technology of 
liquids, and in the modeling of deformations at biological surfaces. 
 In pioneering work, he initiated studies of the biophysical properties of 
biologically active compounds, such as lecithins, fatty acids, carotenoids, vitamins, and 
drugs, developing new experimental methods and ingenious techniques based on 
original ideas. From 1981, part of this work has been accomplished in collaboration 
with King’s College, University of London, UK, and has important applications to food 
and pharmaceutical industries, and to biomedical research. From 1989, important 
contributions on biophysical properties of drugs, nucleation and relaxation 
phenomena, collapse mechanism and stability of thin films were developed in 
cooperation with the State University of New York at Buffalo, USA, and have 
significant applications in biosensors and biomedical technology. His studies on 
mineral processing, flotation, mass transfer through interfaces are widely appreciated. 
 In recent years, he devoted his time to study the adsorption of 
biosurfactants at fluid interfaces and the molecular interactions among drugs and 
natural membrane constituents, with the major goal to evaluate their structure and 
function relationships. In all these areas he developed theories and experimental 
methods and techniques based on his original ideas. 
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 The research efforts of Professor Chifu have been characterized by 
originality of his theoretical developments, based on physical, chemical and 
mathematical concepts, and the great consistency in solving scientific problems, 
and ingenuity in setting experiments to analyze complex phenomena. 
 The activities of Professor Chifu in the organization of scientific meetings 
have been extensive. Since 1980, he organized and supervised conferences on 
colloidal chemistry, surface and membrane science and interfacial phenomena. 
These conferences were attended by leading scientists in the field and enjoyed 
international recognition. 
 Professor Chifu performed great service to the creation and development 
of the international cooperation on colloid, surface and membrane science and 
contributed very much to useful and friendly relations between scientist. 

 The authors thank Alexandra Chifu and Aurora Mocanu for valuable 
discussion and information during the preparation of this obituary. 
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LIST OF PUBLICATIONS 
 
 

BOOKS 
 
 
1. E. Chifu, T. Goina, G. Niac, L. Oniciu and E. Schönberger, "Manual de lucrări 

practice de Chimie fizică şi coloidală", Litografia Învăţămîntului, Ministerul 
Învăţămîntului şi Culturii, Universitatea "V.Babeş", Cluj-Napoca, 1957. 

2. E. Chifu, "Curs de chimie coloidală", Litografia Învăţămîntului, Ministerul 
Învăţământului şi Culturii, Universitatea "V.Babeş", Cluj-Napoca, 1958. 

3. L. Oniciu and E. Chifu, "Chimie Fizică", Ed. Didactică şi Pedagogică", Bucharest, 
1967. 

4. E. Chifu, "Chimie coloidală", Ed. Didactică şi Pedagogică, Bucharest, 1969.  
5. E. Chifu (în Colectivul de redacţie), "Enciclopedia de Chimie", vol. 1, Ed. 

Ştiinţifică şi Enciclopedică, Bucharest, 1983. 
6. E. Chifu (în Colectivul de redacţie), "Enciclopedia de Chimie", vol. 2, Ed. 

Ştiinţifică şi Enciclopedică, Bucharest, 1986. 
7. E. Chifu (în Colectivul de redacţie), "Enciclopedia de Chimie", vol. 3, Ed. 

Ştiinţifică şi Enciclopedică, Bucharest, 1986. 
8. E. Chifu (în Colectivul de redacţie), "Enciclopedia de Chimie", vol. 5, Ed. 

Ştiinţifică şi Enciclopedică, Bucharest, 1988. 
9. E. Chifu (în Colectivul de redacţie), "Enciclopedia de Chimie", vol. 6, Ed. 

Ştiinţifică şi Enciclopedică, Bucharest, 1989. 
10. E. Chifu, "Chimie Coloidală", 1999, în curs de apariţie. 

 
 
 

PAPERS 
 
1. E. Chifu and G. Niac, "Despre o metodă de microdozare a acidului clorhidric 

gazos", Rev. Chim. (Bucureşti), 6 (11), 609 (1955). 
2. E. Chifu and L. Stănescu, "Aspecte din teoria supratensiunii hidrogenului", Bul. 

Univ. Cluj, 2 (1-2), 185-202 (1957). 
3. E. Chifu and I. Cădariu, "Despre mobilitatea superficială a soluţiilor de substanţe 

tensioactive. I. Scurgerea superficială împotriva presiunii hidrostatice", Stud. 
Univ. Babeş-Bolyai, Chem., 6 (2), 19-24 (1961). 
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4. E. Chifu and G. Hager, "Despre unele aspecte ale precipitării periodice în geluri", 
St. Cerc. Chim. Cluj, 13 (1), 41-48 (1962). 

5. E. Chifu, "Despre mobilitatea superficială a soluţiilor de substanţe tensioactive. II. 
Echilibrul presiune superficială – presiune hidrostatică", Stud. Univ. Babeş-
Bolyai, Chem., 8 (1), 49-56 (1963). 

6. E. Chifu and L. Oniciu, "Despre mobilitatea superficială a soluţiilor de substanţe 
tensioactive. III. Determinare cu radioizotopi a echilibrului presiune superficială–
presiune hidrostatică", Stud. Univ. Babeş-Bolyai, Chem., 9 (1), 95-99 (1964). 

7. R. Deutsch and E. Chifu, "Despre mobilitatea superficiala a soluţiilor de 
substanţe tensioactive. IV. Hidrodinamica scurgerii împotriva presiunii 
hidrostatice", Stud. Univ. Babeş-Bolyai, Chem., 9 (1), 101-110 (1964). 

8. E. Chifu, "Studiu asupra mobilităţii superficiale a soluţiilor", Lucrare de disertaţie, 
Univ. Babeş-Bolyai, Cluj-Napoca, Facultatea de Chimie, 1964, 139 pp. 

9. E. Chifu, "Despre mobilitatea superficială a soluţiilor de substanţe tensioactive. V. 
Debit superficial şi de volum", Stud. Univ. Babeş-Bolyai, Chem., 10 (2), 85-89 
(1965). 

10. R. Deutsch, P. Sandru and E. Chifu, "Despre mobilitatea superficială a soluţiilor 
de substanţe tensioactive. VI. Scurgerea superficială prin canale orizontale cu 
secţiune triungiulară şi dreptunghiulară", Stud. Univ. Babeş-Bolyai, Chem., 10 
(2), 91-98 (1965). 

11. R. Deutsch, H. Szöcs and E. Chifu, "Despre mobilitatea superficială a soluţiilor 
de substanţe tensioactive. VII. Scurgerea superficială prin canale înclinate cu 
secţiune triunghiulară şi dreptunghiulară cînd stratul superficial devine imobil", 
Stud. Univ. Babeş-Bolyai, Chem., 10 (2), 99-105 (1965); 

12. E. Chifu and R. Deutsch, "L’hydrodynamique de l’écoulement superficiel des 
solutions contre la pression hydrostatique", Rev. Roumaine Chim., 11 (7), 873-
889 (1966). 

13. E. Chifu and I. Albu, "Despre mobilitatea superficială a soluţiilor de substanţe 
tensioactive. VIII. Măsurători de debit", Stud. Univ. Babeş-Bolyai, Chem., 13 (1), 
99-109 (1968). 

14. E. Chifu and G. Gabrielli, "Formazione e stabilità dell’associato tributilfosfato-
nitrato di litio", Gazz. Chim. Ital., 98 (10), 1213-1223 (1968) 

15. E. Chifu, Cronică la "Al X-lea Congres al Societăţii Italiene de Chimie", Padova, 
17-21 iunie, 1968, Stud. Univ. Babeş-Bolyai, Chem., 14 (1), 151-152 (1969). 

16. E. Chifu, I. Albu and M. L. Huszár, "Tensiunea superficială a soluţiilor de acid 
mandelic-aluminiu(III)", Stud. Univ. Babeş-Bolyai, Chem., 16 (2), 15-18 (1971). 

17. E. Chifu, "Sur un problème d’activité superficielle et équilibre chimique", Stud. 
Univ. Babeş-Bolyai, Chem., 17 (2), 143-145 (1972). 
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18. E. Chifu and I. Albu, "La tension superficielle des solutions d’acide lactique-
azotate d’aluminium", Stud. Univ. Babeş-Bolyai, Chem., 18 (1), 81-87 (1973). 

19. M. Tomoaia, Z. Andrei and E. Chifu, "Tension interfaciale dans le système 
solution benzénique de tributylphosphate/solution aqueuse de nitrate cuivrique", 
Rev. Roumaine Chim., 18 (9), 1547-1554 (1973). 

20. E. Chifu and I. Albu, "Variation de la tension interfaciale pendant l’extraction 
liquide-liquide. I. Extraction de quelques acides aliphatiques mono-carboxiliques 
dans le système acétate de butyl/eau", Stud. Univ. Babeş-Bolyai, Chem., 19 (2), 
83-88. 

21. E. Chifu, Z. Andrei and M. Tomoaia, "Interfacial tension in the benzene-
tributylphosphate / aqueous nitric acid system", Ann. Chim. (Rome), 64 (11-12), 
869-871 (1974). 

22. M. Cîndea and E. Chifu, "Tensiunea superficială şi capacitatea de spumare în 
testarea biodegradabilităţii detergenţilor anion-activi" Rev. Chim. (Bucureşti), 26 
(11), 905-907 (1975). 

23. L. Szabó, I. Mathé, E. Chifu, N.Almási, Z. Finta, F. Kacsó, E. Cîmpeanu, I. 
Bâldea and I. Albu, "Obţinerea pulberilor de nichel din carbonil de nichel", în 
Conferinţa Naţională de Metalurgia Pulberilor, Com. Şt., 1, pp. 67-72 (1975). 

24. N. Almási, I. Mathé, F. Kacsó, E. Cîmpianu, E. Chifu, Z. Finta, I. Bâldea, A. Otea, 
M. Tomoaia and L. Szábo, "Despre metalizarea unor materiale nemetalice prin 
descompunerea termică a carbonililor metalici", în Conferinţa Naţională de 
Metalurgia Pulberilor, 1, (1975),  pp. 97-102. 

25. E. Chifu and I. Albu, "Interfacial tension variation in the course of liquid-liquid 
extraction. II. Molecular associations on extracting some monocarboxylic 
aliphatic acids", Ann. Chim. (Rome), 65 (9-10), 519-531 (1975). 

26. E. Chifu, M. Tomoaia, and A. Ioanette, "Behaviour of cantaxanthin at the 
benzene/water and air/water interfaces", Gazz. Chim. Ital., 105 (11-12), 1225-
1232 (1975). 

27. M. Tomoaia, A. Ioanette and E. Chifu, "Behaviour of β-apo-8’-carotenal at the 
oil/water interfaces and air/water interfaces", Proceedings of the International 
Conference on Colloid and Surface Science, 1, Akadémiai Kiadó, Budapest, 15-
20 September 1975, pp. 559-566. 

28. Z. Andrei and E. Chifu, "Interfacial tension in the benzene-tributylphosphate 
/aqueous alkaline-earth nitrate systems", Stud. Univ. Babeş-Bolyai, Chem., 21, 
10-12 (1976). 

29. M. Mioşcu, I. Albu, E. Chifu and M. Mureşan, "Behaviour of cyclohexanol-water 
interface in acid-base titrations", Chem. Analit. (Warszawa), 21(2), 255-261 
(1976). 
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30. E. Chifu,  "Surface flow of liquids in the absence of gravity", Proposal selected by 
NASA’s Office of  Aeronautics and Space Technology, 1977. 

31. E. Chifu and Z. Andrei, "Interfacial tension and interfacial polycondensation of 
polyethyilene terephtalate", Gazz. Chim. Ital., 107 (11-12), 569-571 (1977). 

32. E. Chifu and Z. Finta, "Capacitatea de spumare a unor spumanţi folosiţi în flotaţia 
minereurilor neferoase", Stud. Univ. Babeş-Bolyai, Chem., 23 (2), 38-42 (1978). 

33. E. Chifu, M. Tomoaia, E. Nicoară, and A. Olteanu, "Isozeaxanthin films at the 
oil/water and air/water interfaces", Rev. Roumaine Chim., 23 (8), 1163-1169 
(1978). 

34. E. Chifu, and M. Tomoaia-Cotişel, "Insoluble monolayers of lecithin and 
carotenoid pigments", Rev. Roumaine Chim., 24 (7), 979-986 (1979). 

35. E. Chifu, M. Tomoaia-Cotişel and Z. Andrei, "Mixed monolayers of cantaxanthin 
with lipids", Stud. Univ. Babeş-Bolyai, Chem., 24 (2), 63-67 (1979). 

36. M. Tomoaia-Cotişel, I. Albu and E. Chifu, "Adsorbtion of carotene and albumin at 
the oil/water interface", Stud.Univ.Babeş-Bolyai, Chem., 24 (2), 68-73 (1979). 

37. E. Chifu and I. Albu, "Variaţia tensiunii interfaciale şi a potenţialului chimic în 
timpul extracţiei lichid-lichid", Rev. Chim., (Bucureşti), 30 (10), 1004-1008 (1979). 

38. Stan and E. Chifu, "Hidrodinamica picăturii libere acţionată de gradienţi de 
tensiune interfacială", în Colocviul de Mecanica Fluidelor şi Aplicaţiile ei Tehnice, 
Galaţi, 12-13 oct. 1979, pp.88-91. 

39. E. Chifu, M. Tomoaia-Cotişel, Z. Andrei and E. Bonciu, "β-apo-8’-carotenoic acid 
ethyl ester films at fluid interfaces", Gazz. Chim. Ital., 109 (6-7), 365-369 (1979). 

40. M. Tomoaia-Cotişel and E. Chifu, "Mixed insoluble monolayers with �el and E. 
Chifu,  "Mixed insoluble monoGazz." Chim. Ital., 109 (6-7), 371-375 (1979). 

41. E. Chifu, M. Tomoaia-Cotişel and A. Ioanette, "Mixed insoluble monolayers of 
cholesterol and ćel and A. Ioanette", Gazz. Chim. Ital., 109 (6-7), 397-398 (1979). 

42. J. Zsakó, E. Chifu and M. Tomoaia-Cotişel, "Rotating rigid-plate model of 
carotenoid molecules and the behaviour of their monolayers at the air/water 
interfaces", Gazz. Chim. Ital., 109 (11-12) 663-668 (1979). 

43. M. Tomoaia-Cotişel, E. Chifu, V. Tămaş and V. Mărculeţiu, "Behaviour of some 
apocarotenoid derivatives at the air/water interface", Rev. Roumaine Chim., 25 
(2), 175-180 (1980). 

44. I.Albu and E. Chifu, "Interfacial tension variation in the course of liquid-liquid 
extraction. III. The extraction of butyric acid by different solvents", Rev. Roumaine 
Chim., 25 (4), 459-466 (1980). 

45. E. Chifu and I. Stan, "The flow of fluids in weightlessness under the action of 
interfacial tension gradients", in "Einstein’s Centenary in Romania, General 
Relativity and Gravitation" Proceedings of the First Experimental Gravitation 
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Symposium and the National Colloquium on the Theory of Relativity, I.C.P.E. 
Bucharest, 1980, pp. 413-418. 

46. E. Chifu, I. Stan, Z. Finta and E. Gavrilă, "Efectul Marangoni şi translaţia picăturii 
libere nedeformabile", Rev. Chim. (Bucureşti), 31 (8), 765-771 (1980). 

47. E. Chifu and I. Stan, "Model for the undeformable free drop acted by interfacial 
tension gradients", Rev. Roumaine Chim., 25 (11-12), 1449-1459 (1980). 

48. E. Chifu and M. Tomoaia-Cotişel, "Carotene and protide films at the oil/water 
interface", Stud. Univ. Babeş-Bolyai, Chem., 26 (2), 3-8 (1981). 

49. I.Stan, E. Chifu and Z. Finta, "Efectul Marangoni şi difuziunea convectivă pe o 
interfaţa sferică", Rev. Chim. (Bucureşti), 32 (9), 916-917 (1981). 

50. M. Tomoaia-Cotişel and E. Chifu, "Filme de pigmenţi carotenoidici la interfeţe 
fluide", Rev. Chim. (Bucureşti), 32 (11), 1063-1069 (1981). 

51. E. Chifu, Z. Finta, M. Sălăjan and E. Gavrilă, "Surface mobility of surfactant 
solutions. IX. Surface and capillary flow between drops linked by surface canals", 
Rev. Roumaine Chim., 26 (11-12), 1345-1354 (1981). 

52. M. Tomoaia-Cotişel, J. Zsakó and E. Chifu, "Dipalmitoyl lecithin and egg lecithin 
monolayers at an air/water interface", Ann. Chim. (Rome), 71 (3-4), 189-200 
(1981). 

53. E. Chifu and M. Tomoaia-Cotişel, "Mixed films of retinyl palmitate with lipids at 
the air/water interface", Rev. Roumaine Chim., 27 (1), 27-35 (1982). 

54. Z. Finta, E. Chifu, E. Gavrilă and M. Sălăjan, "Surface oxidation of some 
sulphurous minerals by the hypochlorite ion", Rev. Roumaine Chim., 27 (2), 191-
198 (1982). 

55. E. Chifu and M. Tomoaia-Cotişel,  "Filme mixte de pigmenţi carotenoidici şi lipide 
la interfaţa aer/apă", Rev. Chim. (Bucureşti), 33 (2), 125-131 (1982). 

56. E. Chifu and I. Stan, "Surface mobility of surfactant solutions. X. Marangoni flow 
against gravity forces", Rev. Roumaine Chim., 27 (6), 703-711 (1982). 

57. M. Tomoaia-Cotişel, E. Chifu, A. Sen and P. J. Quinn, "Galactolipid and lecithin 
monolayers at the air/water interface", in Biochemistry and Metabolism of Plant 
Lipids, (J.F.G.M.Wintermans and P.J.C.Kuiper, Eds.), Elsevier Biomedical, 
Amsterdam, 1982, pp. 393-396 . 

58. I.Albu and E. Chifu, "Interfacial tension variations in the course of liquid-liquid 
extraction. IV. The extraction of some aliphatic acids", Stud. Univ. Babeş-Bolyai, 
Chem., 28, 46-51 (1983). 

59. M. Tomoaia-Cotişel, E. Chifu and I. Albu, "Critical micelle concentration of egg 
lecithin in the presence of some carotenoids", Stud. Univ. Babeş-Bolyai, Chem., 
28, 42-45 (1983). 
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60. M. Tomoaia-Cotişel and E. Chifu, "Albumin and carotenoid films at the 
benzene/water interface", in IUPAC Macro'93, Section IV Structure and 
Properties,  Bucharest-Romania, September 5-9, 1983, pp. 636-639. 

61. M. Tomoaia-Cotişel, J. Zsakó, E. Chifu and P.J.Quinn, "Filme mono-moleculare 
de galactolipide - modele de membrană - şi histereza în ciclurile compresiune-
expansiune", în Al XVI-lea Simpozion Naţional de Biofizică, Iaşi 20-21 octombrie 
1983, pp. 45-49. 

62. E. Chifu, I. Stan, Z. Finta and E. Gavrilă, "Marangoni type surface flow on an 
undeformable free drop", J. Colloid Interface Sci., 93 (1), 140-150 (1983). 

63. E. Chifu, J. Zsakó, and M. Tomoaia-Cotişel, "Xantophyll films. I. Single-
component monolayers at the air/water interface", J. Colloid Interface Sci., 95 (2), 
346-354 (1983). 

64. M. Tomoaia-Cotişel and E. Chifu, "Xantophyll films. II. Two-component 
monolayers of some xantophylls and egg lecithin at the air/water interface", J. 
Colloid Interface Sci., 95 (2), 355-361 (1983). 

65. M. Tomoaia-Cotişel, J. Zsakó, E. Chifu and P. J. Quinn, "Influence of electrolytes 
on the monolayers properties of saturated galactolipids at the air/water interface", 
Chem. Phys. Lipids, 34 (1), 55-64 (1983). 

66. E. Chifu, C. Gheorghiu and I. Stan, "Surface mobility of surfactant solutions. XI. 
Numerical analysis for the Marangoni and gravity flow in a thin liquid layer of 
triangular section", Rev. Roumaine Chim., 29 (1), 31-42 (1984). 

67. M. Tomoaia-Cotişel, M. Sălăjan, I. Albu, E. Chifu and J. Zsakó, "Monomolecular 
films of carotenoids-membrane models- and mechanism of collaps", in 
Proceedings of the 2nd National Symposium on Methods, Models and 
Techniques in Physics and Related Fields, (V. Mercea, V. Znamirovschi, M. 
Vasiu, O. Cozar, Eds.), Cluj-Napoca, 1984, pp. 175-179. 

68. M. Tomoaia-Cotişel, J. Zsakó, E. Chifu and P. J. Quinn, "Structure of galactolipid 
monolayers", in Proceedings of the 2nd National Symposium on Methods, Models 
and Techniques in Physics and Related Fields, (V. Mercea, V. Znamirovschi, M. 
Vasiu, O. Cozar, Eds.), Cluj-Napoca, 1984, pp.190-194. 

69. E. Chifu and C. I. Gheorgiu, "Mişcarea fluidelor sub acţiunea gradienţilor de 
tensiune superficiala. Metode de analiză numerică", în Lucrările Colocviului de 
Mecanica Fluidelor şi Aplicaţiile ei Tehnice, Iaşi, 12-13 octombrie 1984, pp.312-
315. 

70. E. Chifu and M. Tomoaia-Cotişel, "Carotenoid films at the air/water interface", in 
Surfactants in Solution, Proceedings of International Symposium on Surfactants 
in Solution, (K. L. Mittal, C. Lindman, Eds.), vol.2, Plenum Press, New-York, 
1984, pp. 1349-1364. 
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Science Publishets, BV, 1984, pp. 421-424. 
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