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Some experiments on the behavior of dimethyl
sulfoxide (DMSO)1 in carbon tetrachloride by inf
rared and light scattering spectroscopy23 gave evi
dences for association of DMSO in the solvent. 
Particularly, Szmant2 reported that the 저옹 
of DMSO in CC14 in the low concentration range 
(0.01 〜0.3 的 was limited to the formation of de
mers. The dimerization constant was estimated 
to be 0.9 m이〃 at about 27°C・ However, higher 
DMSO aggregation than dimerization is not ob
vious, because his procedure was justified a등 long 
as 한｝e equilibrium was limited to the formation 
of dimers. In connection with the above studies, 
we have felt that it is necessary to give more 
quantitative interpretation on the DMSO behavior 
in CCU. Therefore, in this note we have determi
ned practical osmotic coefficient ((t>) of DMSO in 
CCU at 3此 using a Knauer vapor pressure osmo
meter Model 18533 in combination with a digital 
meter and a chart recorder. The principle and 
practice of the vapor pressure osmometry were 
w이 1 described elsewhere4'5. The elation between 
osmotic coefficent to osmotic activity coefficent (丫) 

was also described elsewhere6,7. Osmotic coefficie
nts and calculated values of activity coefficients 

are listed in Table 1.
Studies at low concentration and positive devia- 

tion from Raoult's law @〈1) as shown in Table 
1 made it possible to presume that the osmotic 

nonideality of DMSO in CC14 could be attributed 
to the self association of DMSO in the organic 
medium. Since activity coefficient is the ratio of 
난｝e free monomer to the stoichiometric concentra
tion, a series expansion can be used to obtain 
the association constants (expansion coefficients) 
by using eqation (l)5,8

l/Y-l = 2K2mi + 3K3(»ii)2 + … (1)

where X2=m2/(wti)2, &二諏/伽沪 …，and 彻i,彻2, 
and 用 3…are molal concentration of the free mo-

Table 1. Osmotic coefficients, activity coefficients, 효nd 
association constants of DMSO in carbon tetrachlo
ride at 30
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nomer, dimer, and trimer, respectively. Fitting hi
gher than quadratic terms is meaningless, because 
it gives a scatter in the data. The constants obtai
ned by m은as of the least square method are listed 
in Table 1. They indicated that DMSO molecules 
become associated in CCI4 to some extent al
though the values are relativ아y small. To examine 
the results, an assumption was made again. If 
DMSO molecules were pre옹exited as an equilib
rium mixture of monomer and dimer only, dimer 
restricted association constant,瓦* can be obtai
ned by using only 나le first term on the right side 
of the equation (I)4. The values of 瓦* are expec
ted to be somewhat larger than that of K2t because 
the quadratic term was neglected. The values of 
K2* listed in Table 1 are somewhat larger than 
that of K2 as expected. To check the values more 
closely, another dimerization model8 was used, 
and the dimerization constant, Kd was calculated 
by equation (2).

Kj=(l—4))/>»5(20— I)2 (2)

where ms is 나le total stoichiometric concentrati이1. 
Independence of Kd over the range of concentra
tion as 아】own in Table 1 also indicated that the 
/alue of Kd is reasonable and significant. To unde
rstand the osmotic nonideality of DMSO in CCI4 
intently, a multiplization model9 which is charac
terized by 나)e same degree of association in every 
association step was used. The single polymeriza
tion constants, Kp can be calculated by equation 
(3).

& = (If)/(四桅 (3)

The calculated Kp values in Table 1 are far from 

constant. Thus the multiplization model could not 
be elected as a model describing the DMSO be
havior in CC14 well.

In conclusion, association of DMSO in CCI4 can 
be said to be substantial at the concentration ra
nge (0,01 ~ 0.2 彻)，and the dimerization constant 
obtained by vapor pressure osmometry is close 
to that by infrared spectroscopy. Further investi
gation must be excuted to make higher aggrega
tion of DMSO in CC14 unequivocal.
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