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Thermochemical Properties of Nicotine Salts*
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Table 1.
Physical forms of nicotine salts; thermal gravimetric
analysis (TGA) tests

Nicotine salt
Sample weight 

(mg)
Physical form

Neat nicotine 28.776 Liquid
Nic. acetate 38.742 Viscous liquid
Nic. galacturonate 8.051 Viscous gum 
Nic. alginate 14.460 Amorphous solid
Nic. tannate 19.570 Amorphous solid
Nic. ditoluoyltartrate 7.817 Crystalline solid
Nic. gallate 5.213 Crystalline solid
Nic. ditartrate dihydrate 6.591 Crystalline solid
Nic. salicylate 15.663 Crystalline solid
Nic. oxalate 3.341 Crystalline solid

Figure 1.
TGA: liquid and crystalline nicotine salts

Figure 2.
TGA: amorphous nicotine salts and gums
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Figure 3.
DSC: nicotine ditartrate dihydrate Figure 4.

Free base nicotine DSC results
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Figure 5.
Correlation between the peak position and the sample weight
of neat nicotine

Figure 6.
DSC heat of vaporization: neat niotine

Table 2.
DSC nicotine release temperatures and sample weight relationships

Nicotine salt Physical form
Nicotine release temperature/

weight relationship slope (°C/mg)
Nicotine release

temperature intercept (°C)a 

Nicotine acetate Viscous liquid 15.7 83.8
Neat nicotine Liquid 22.6 127.9
Nicotine galacturonate Viscous gum �1.3 148.7
Nicotine gallate Crystalline 2.5 163.3
Nicotine ditoluoyltartrate Crystalline 15.8 165.7
Nicotine alginate Amorphous 0.4 172.0
Nicotine salicylate Crystalline 17.5 177.4
Nicotine ditartrate dihydrate Crystalline 5.1 187.9
Nicotine tannate Amorphous 2.1 192.1
Nicotine oxalate Crystalline 3.6 203.4

aRelease temperature for a 1 mg size sample.
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Figure 7.
Slope of nicotine endotherm peak position as related to
sample weight

Figure 8.
Nicotine salt endotherm peak temperatures
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