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Table 1 Data of IR spectrum of main groups of benzoic acid and lithium benzoinate(cm ™)

Compound Ve—o/cm ™ ! V_on (—coom) /cm ” ! Ve—e/cm” ! Ve_p/cm” ! ve o/cm”! Ve o/cm”!

C,H40, 1750 3600 1575 3100, 2925 1350 1200
C;H50,Li 1690 — 1612, 1562 3120, 3068, 2924 1355 1043
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Table 2 Dissolution enthalpies of reactants and products in the selected solvents®

System Solvent No. m/g AE /AE, t./s Q./] AHH,,?X/( kJ + mol~!)
Benzoic acid 0.1 mol/L HCI 1 0. 12253 -1.1359 53.718 29. 609 29.510
2 0. 12205 -1.0639 57. 969 29. 926 29.944
3 0. 12244 -1.0352 58.953 29. 614 29.536
4 0. 12209 -1.0885 56.578 29. 884 29. 892
5 0. 12259 -1.0427 57. 468 29. 165 29. 166
(xz0,) 29.61 =0. 14
Lithium hydroxide Solution A, 1 0. 04190 1. 4495 69. 437 -48. 840 -48.929
monohydrate 2 0. 04187 1.1849 84. 343 -48. 493 ~48. 609
3 0. 04192 1.1126 89. 812 —48. 485 —48.543
4 0. 04191 1. 1263 88. 875 -48.573 -48. 642
5 0. 04191 1. 1411 88.218 -48.847 -48.917
(x xa,) -48.73 £0.08"
Lithium benzoinate 0.1 mol/L HCI 1 0. 12810 0. 3304 57.156 -9.162 -9.159
2 0. 12816 0.5321 36. 906 -9.529 -9.521
3 0. 18170 0. 5557 35. 891 -9.678 -9. 669
4 0.12819 0.5756 35.438 -9. 898 -9.887
5 0.12819 0. 4966 35.782 -8.623 -8.614
(x x0,) -9.37 +0.22°

a. m: Mass of sample; ¢ : heating period of electrical calibration; AE_: voltage change during the sample dissolution; AE : voltage change
during the electrical calibration; Q, = - (AE_/AE,) I *Ri: heat effect during the sample dissolution; AhHﬁyI = Q/n=-(AE/AE) -
PR t,(M/m) 51 where R is the electro-resistance (R =1213.09 Q at 7 = 298.15 K), [ is the current(/ =20.015 mA), and M is the moar

mass of the sample. b. o, = \/X7_, (x; =%)?/n(n—1); %: the average value of A_H* (x=1,2,3 from up to down).
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Synthesis, Structure Characterization and Thermochemistry of
Anhydrous Lithium Benzoinate

HE Dong-Hua', DI You-Ying'*, YANG Wei-Wei', KONG Yu-Xia',
DAN Wen-Yan', TAN Zhi-Cheng’
(1. College of Chemistry and Chemical Engineering, Liaocheng University, Liaocheng 252059, China;
2. Thermochemisiry Laboratory, Dalian Institute of Chemical Physics, Chinese Academy of Sciences, Dalian 116023, China)

Abstract Benzoic acid and lithium hydroxide with the analytical grade were chosen as the reactants, and the
lithium benzoinate was synthesized by means of hydrothermal synthesis. XRD, FTIR and elementary and
chemical analyses were applied to characterize its composition and structure. Low-temperature heat capacities
of the compound were measured via a precision automated adiabatic calorimeter over the temperature range
from 80—400 K. A polynomial equation of the heat capacities as a function of the temperature was fitted by
the least square method. A reasonable thermochemical cycle was designed on the basis of the preparation reac-
tion of the substance, 0. 1 mol/L of HCI solution was chosen as the calorimetric solvent, and the standard mo-
lar enthalpies of dissolution for the reactants and products of the hydrothermal reaction in the selected solvents
were measured by an isoperibol solution-reaction calorimeter, respectively. The enthalpy change of the prepa-
ration reaction was determined as A,H" = — (9.75 £0.27) kJ/mol from the standard molar enthalpies of dis-
solution. Eventually, the standard molar enthalpy of formation of anhydrous lithium benzoinate was derived to
be A H® = - (307.82 £0.57) kJ/mol by Hess's law.

Keywords Lithium benzoinate; Adiabatic calorimetry; Low-temperature heat capacity; Solution-reaction

calorimeter; Standard molar enthalpy of formation
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