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Abstract. For convenient test comparisons and engineering applications, the relationships between 

the surface tension coefficient of water and the temperature were analyzed by using the linear fit and 

the nonlinear quadratic fit based on a number of experimental data from literatures. The new 

relationships of the experimental values and the temperatures have been built. The results show that 

the percentage of the data collected is 77.11% in 0-30℃. The deviations of the calculated values of 

the linear fit and the nonlinear quadratic fit relationships and the recognized values are small and they 

are respectively in [-0.465, 0.365] mN/m and [0.128, 0.180] mN/m. The calculated values of the 

linear fit and nonlinear quadratic fit relationships are highly consistent with the recognized values. 

Moreover, the accuracy of the nonlinear quadratic fit equation is higher than that of the linear fit 

equation. In addition, 22.89% of the data collected are in 30-80℃. The deviations between the 

calculated values and the recognized values are relatively large and they are respectively in [0.365, 

0.692] mN/m and [0.170, 1.180] mN/m.  

Introduction 

The liquid surface has a tendency to shrink because of the interaction of molecular force. This trend 

can be characterized by the liquid surface tension. The magnitude of the liquid surface tension can be 

described by the surface tension coefficient. The liquid surface tension has important applications in 

industry, agriculture, medicine, thermology, chemistry, and other areas of daily life. Therefore, 

theoretical and experimental studies of the liquid surface tension coefficient have become an 

important research topic. Temperature is one of the important factors affecting the liquid surface 

tension coefficient. The liquid surface tension coefficient decreases with the temperature increase. In 

recent years, related scholars conducted a number of experimental studies on the relationship between 

the liquid surface tension coefficient and the temperature [1-6]. However, there is a relatively large 

deviation between the partial experimental results and the recognized value. The number of the 

recognized value in the experimental textbook is less and its interval is large. For convenient test 

comparisons and engineering applications, the relationships between the surface tension coefficient 

of water and the temperature were analyzed by using the linear fit and the nonlinear quadratic fit 

methods based on a number of experimental data from the literatures. The new relationships of the 

experimental values and the temperatures have been built.  

Data collections and analyses 

The experimental data collected are published in literatures from the China National Knowledge. To 

ensure the effectiveness of the data, the difference of the surface tension coefficient of the water and 

the recognized value does not exceed ±2.0 mN/m. The test temperature and the surface tension 

coefficient range in 5-80℃ and 61.02-74.78 mN/m. The percentage and the number of data in each 

temperature range are shown in Table 1. Data in Table 1 show that most of the data located between 

5-30℃, and the percentage accounts for 77.11% of the total number of the data. The number of the 
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data in 30-80℃ accounts for only 22.89% of the total number of the data. The temperature t (℃), the 

surface tension coefficient  (mN/m) and the data source are listed in Table 2. 

Table 1  Data distributions 

Temperature range (℃) Number Percentage (%) 
5-10 6 7.23  

11-19 21 25.30  

20-29 37 44.58  

30-39 4 4.82  

40-49 5 6.02  

50-59 6 7.23  

60-69 1 1.20  

70-80 3 3.61  

 

Table 2 Temperature and surface tension coefficient 

t 

( ℃
) 

  

(mN/m) 

Sourc

e  
    

t 

(℃) 

  

(mN/m) 

Sourc

e  

25 72.54 [1]  40 68.5 [27] 
10 73.2 [3]  60 65 [27] 
20 71.7 [3]  80 61.8 [27] 
30 70.1 [3]  15 72.85 [28] 
40 68.6 [3]  20 71.8 [29] 
50 67 [3]  20 71.8 [30] 
60 65.4 [3]  20 72.49 [31] 
70 63.9 [3]  25 72.48 [32] 
5 74.1 [5]  25 71.88 [33] 
20 71.9 [5]  24.3 72.58 [34] 
40 68.5 [5]  10 74.22 [35] 
60 65 [5]  11 74.02 [35] 
80 61.8 [5]  12 73.93 [35] 
20 73.11 [7]  13 73.78 [35] 
15 73.6 [8]  14 73.64 [35] 
20 72.1 [9]  15 73.49 [35] 
20 73.29 [9]  16 73.34 [35] 
40 69.78 [9]  17 73.19 [35] 
80 61.02 [9]  18 73.05 [35] 
20 71.5 [10]  19 72.9 [35] 
19 72 [11]  20 72.75 [35] 
26 70.36 [12]  25 72.54 [36] 
25 71.4 [13]  25 71.48 [37] 
25 71.8 [14]  22 73.4 [38] 
15 72.36 [15]  14.9 73.04 [39] 
20 73.2 [16]  24.5 72.61 [40] 

20 71.62 [17]  10 74.23 [40] 

18 72.86 [18]  20 72.75 [40] 

21 73.6 [19]  25 71.99 [40] 

25 72.46 [20]  50 67.94 [40] 

20 73.11 [21]  10 74.22 [41] 
30 70.8 [22]  20 72.82 [41] 
10 74.1 [23]  30 71.02 [41] 
12 73.87 [23]  40 69.57 [41] 
14 73.65 [23]  50 67.98 [41] 
16 73.28 [23]  20 71.62 [42] 
18 73.09 [23]  19 74 [43] 
20 72.7 [23]  20 72.3 [44] 
25 72.2 [24]  30.1 71.1 [45] 
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24.

3 
72.54 [25]  29.75 72.2 [46] 

12.

9 
74.78 [26]  20 71.2 [47] 

20 71.9 [27]     

Data processing and analyses 

The relationships between the surface tension coefficient of water and the temperature were analyzed 

by using the linear fit and the nonlinear quadratic fit methods in Fig. 1 and Fig. 2. In Figures 1 and 2, 

N is   the number of data points, R(R
2
) is the correlation coefficient, SD is the standard deviation and 

P is the probability (that R(R
2
) is zero). The linear fit and the nonlinear quadratic fit relationships are 

respectively as follows: 

 
Figure. 1  Linear fit between and t 

 
Figure. 2  Nonlinear quadratic fit between and t 
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Figure. 3  Difference between 0 and 
1 ( 2 ) 

 

1 76.08494 0.17667t            (R = -0.97673)                                                        (1) 
4 2

2 75.45067 0.13326 5.26468 10t t            (R
2 

= 0.95757)                              (2) 

The differences between the recognized values 0  [48] and the calculated values 1  ( 2 ) are 

plotted against the temperature t in Fig.3. Figure 3 shows that the deviation between the recognized 

values and the calculated values 1  ( 2 ) of the linear fit and nonlinear quadratic fit relationships is 

relatively small because the recognized value and the experimental value mainly distributed between 

0-30℃. The deviations are respectively in [-0.465, 0.365]mN/m and [0.128, 0.180] mN/m for the 

linear fit and nonlinear quadratic fit. Accordingly, the calculated values of the linear fit and nonlinear 

quadratic fit relationships are in good agreement with the recognized value in 0-30℃. Moreover, the 

accuracy of the nonlinear quadratic fit equation is higher than that of the linear fit equation. 

Furthermore, the data collected are less in 30-80℃ and its percentage is 22.89%. There are relatively 

large deviations between the calculated values and the recognized values and they are respectively in 

[0.365, 0.692] mN/m and [0.170, 1.180] mN/m.  

Results and conclusions 

The high correlativity relationships between the surface tension coefficient of water and the 

temperature were built based on the experimental data from the literatures.  

The differences between the calculated values of the linear fit and nonlinear quadratic fit 

relationships and the recognized values are small in 0-30℃ and they are respectively in [-0.465, 0.365] 

mN/m and [0.128, 0.180] mN/m. Therefore, the calculated values are highly consistent with the 

recognized values. The accuracy of the nonlinear quadratic fit equation is higher than that of the linear 

fit equation. 

The data collected are less in 30-80℃ and its percentage is 22.89%. The deviations between the 

calculated values and the recognized values are relatively large and they are respectively in [0.365, 

0.692] mN/m and [0.170, 1.180] mN/m. 
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