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Experimental Improvement and Expansion of the Electromotive Force
Method to Determine the Mean Activity Coefficient of Electrolyte
Solution

Jianan Fang, Youhao Gu, Zexuan Gui, Laiying Zhang *, Jiawei Yan °, Ruming Yuan, Xiaoming Xu
National Demonstration Center for Experimental Chemistry Education (Xiamen University), College of Chemistry and
Chemical Engineering, Xiamen University, Xiamen 361005, Fujian Province, China.

Abstract: The electromotive force method for determining the mean activity coefficient of electrolyte solutions
represents a fundamental experiment in physical chemistry. However, the conventional experimental procedure
necessitates continuous hydrogen gas bubbling into the solution to establish a hydrogen electrode, thereby introducing
potential safety hazards associated with hydrogen leakage and explosion risks. To mitigate these concerns, this study
proposes an innovative modification: the implementation of electrolysis for hydrogen electrode preparation, thereby
eliminating the need for continuous hydrogen gas introduction. This improved methodology obviates the requirement
for hydrogen cylinders or generators during measurements, effectively eliminating the risks of hydrogen leakage and
explosion while ensuring experimental safety. Furthermore, this redesigned experimental approach not only enhances
students’ comprehension of theoretical concepts in physical chemistry but also equips them with practical skills in
hydrogen electrode preparation through electrolysis.
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R3  FRKEKEREBECHR

% m/(molkg™") B HCIE A B Vic/mL
1 0.100 25.00
2 0.125 31.25
3 0.150 37.50
4 0.175 43.75
5 0.200 50.00
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E/mV
5 Evy/mV
0.5 min 1 min 1.5 min 2 min 2.5 min 3 min 3.5 min 4 min
1 347.1 346.8 346.7 346.6 346.5 346.6 346.5 3459 346.6
2 336.8 336.3 336.1 3359 335.7 335.1 334.9 334.6 335.7
3 328.4 3283 3283 326.5 326.3 326.1 3259 325.7 326.9
4 320.3 320.2 320.0 319.6 319.4 319.1 319.0 318.6 319.5
5 314.0 313.6 313.5 313.2 313.0 312.7 312.4 311.9 313.0

Eyyyq, = (347.1 + 346.8 + 346.7 + 346.6 + 346.5 + 346.6 + 346.5 + 345.9)/8 = 346.6 mV
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E’; = 346.6 + (2 x 8.314 x 298.15 + 96500) X (—2.3026) x 1000 = 228.3 mV
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RS HHMHBEIIBERSREDR

I m/(mol-kg™") Inm m'2/(mol"2kg""2) Ess/mV E'/mV
1 0.100 -2.30 0.316 346.6 228.3
2 0.125 -2.08 0.354 335.7 228.9
3 0.150 -1.90 0.387 326.9 2294
4 0.175 -1.74 0.418 319.5 230.0
5 0.200 -1.61 0.447 313.0 230.3
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K3 E-m2Z&uHl&HE
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95 m/(mol-kg™") Inm m'2/(mol"2kg~"2) E(mV) E’/mV Ve
1 0.100 -2.30 0.316 346.6 228.3 0.908
2 0.125 —2.08 0.354 335.7 228.9 0.898
3 0.150 -1.90 0.387 326.9 229.4 0.888
4 0.175 -1.74 0.418 319.5 230.0 0.880
5 0.200 -1.61 0.447 313.0 230.3 0.872
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