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Polymetisation of Tung Oil. VII. Effects of Various Inorganic 

        Substances upon the Gelation of Tung Oil.

   By Monzi TATIMORI. 

(Received November 28, 1940.)

   The effects of various inorganic substances upon the gelation of tung 

oil at elevated temperatures being little known, the author carried out 
this experiments to obtain the effects of inorganic substances upon the 
gelation time of tung oil. 
   Each of the reagents was added to tung oil with 10% by weight
and the measurements were done at 273℃, and. the results were compared

with the blanc tests. 
   The reagents were pulverized as fine as possible and the sifted parts 

were used. The substances which affect the metallic net of the standard 
sieve, or which could not be pulverized were directly weighed into the 
test tube. 

   Experimentals. The results were shown in Tables 1 (substances 
having no or little effects), 2 (accelerating effects), 3 (retarding effects). 
The number in the Tables are the values calculated from (t-to)/to, where 
t and to are the gelation times of tung oil added with reagents and that 
of the blanc test. Therefore the plus sign means the gelation retarding 
action and the minus sign, the gelation accelerating one.

Table 1.
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Table 2.

Generally halides have very strong gelation accelerating actions.

Table 3.

   Generally basic substances have strong gelation retarding actions. 

   Next, about the effects of sulphur and selenium, experiments were 
carried out in more detail. It is known that sulphur and selenium have 
special chemical action (a kind of isonierisation) upon the drying oil(1), 
but no report has been published about the effects upon the gelation of 
tung oil. 

   I. Effect of Sulphur. As it was difficult to mix sulphur in tung oil 
uniformly, the carbon disulphide solution of sulphur was added and after

   (1) T. P. Hilditch and H. Jasperson, J. Soc. Chem. Ind. London, 58 (1939), 233; 
H. I. Waterman, C. Van Vlodrop, F. Althiusius, ibid., 57 (1938), 87; J. Rinse, Rec. 
trav. Chim., 51 (1932), 529.
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Table 4. evaporating the solvent the measure-
ments were carried. out at 270℃. by

usual method. 
   In Table 4 the results of gelation 

times of tung oil added with 0.013 % of 
sulphur were given. The gelation time 
increases with the lapse of time from 
addition of sulphur. 

   In the following experiments the 
measurements were done at 30 min. 
after addition of sulphur.

Table 5. (Tung oil 100%).

Table 6. (Tung oil 95%, Soya bean oil 5%).

Table 7. (Tung oil 90%, Soya bean oil 10%).
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Fig. 1.

Fig. 2.

   As shown in Fig. 1, from the relations between 1/t and x curved 
lines were obtained. In Fig. 2 relations of log t-x were shown. Except 
the initial points linear relations were obtained. 

   II. Effect of Selenium. The experiments were conducted as same 
as that of sulphur. In this case the solvent was not evaporated off, but 
the blanc test was done (Table 8).
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Table 8. Effect of carbon disulphide.

The solvent has a little gelation retarding action.

Table 9. (Tung oil 100%).

Table 10. (Tung oil 95%, Soya bean oil 5%).

Table 11. (Tung oil 90%, Soya bean oil 10%).
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Fig. 3.
Fig. 4.

Fig. 5.

   The comparison of the effects of sulphur and selenium with the 
same conditions was shown in Fig. 4. Selenium has stronger gelation 
retarding action than sulphur. 

   III. Isomerisation. Isomerisation off tung oil by S, Se and I2 were 
examined. 10 g. of tung oil was taken in a glass dish (80, 15h) and 
irradiated by a ultraviolet lamp (100-110 V. 4A.), distance of lamp and 
sample being 35 cm.
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   The photographs of tung oil added with 0.05% of reagents, after 

irradiation of 10 hours, were shown in Fig. 6. 

   Iodine has the strongest isomerisation power and the next is selenium.

Fig. 6.

Summary.

   (1) As inorganic reagent besides sulphur and selenium, 16 kinds 
of elements, 28 of halides, 18 of nitrates, 23 of sulphates, 17 of oxides 
and 29 of other miscellaneous substances were used. Many of the halides 
have strong gelation accelerating actions and magnesium compounds have 
strong gelation retarding actions. 

   Metallic sodium acts gelation accelerating and manganese, compounds 
which are used as oxidation catalysers in paint industry, act as gelation 
retarding catalysers. Generally speaking acidic substances have gelation 
accelerating and basic substances have gelation retarding action. 

   (2) Gelation retarding power of S and Se are very strong and the 
gelation time of tung oil becomes infinitely long when added with 0.05% 
of regents. At the same concentration the gelation retarding action of 
Se is stronger than that of S. 

   (3) The relation between the logarithm of gelation time and the 
amount of S added is linear. These results can be applied also to the 
systems of mixture of tung oil and soya bean oil. 

    (4) S, Se and 12 have isomerisation action upon tung oil at room 
temperature when irradiated by ultraviolet light. 

   (5) The gelation time of tung oil increases with the lapse of time 
from addition of S, so there is an intimate connection between the iso-
merisation and the gelation retarding action. 

   In conclusion, the author wishes to express his sincere thanks to 
Dr. K. Baba, Dr. T. Yosioka, and Mr. K. Yokota for their kind guidance.
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