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Table 1 Chemical analytical results of KBO, 4/3H,0

v .

Control system
Signal sampling and
processing system
Sample cell
I 1
' v
B L |
Before thereaction Afterthereaction

The host

B 1 TAM IVilE Pt i 4650 B (1 2% kiR 1)
Figure 1 The structure diagram of microcalorimeter TAM IV (color
online).
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Figure 2 X-ray diffraction pattern of KBO, 4/3H,0 (color online).
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Figure 3 TG-DSC curve of KBO, 4/3H,0 (color online).
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Tabl)e 2 The dissolution enthalpy of KCI(s) at 298.15 K and 101.325
kPa®

No. m (mg) AH (k] mol™)” AH,,, (k] mol™") Ref. [18] (k] mol™")

1 30.05 17.6111
2 30.11 17.5882
3 3018 17.5789 17.5740+0.01331 17.5860+0.01700
4 3024 17.5578
5 3032 17.533

a) FREARIE Eu(1)=+0.01 K, u(p)=+5 kPa; b) FRUEAHE
uw(AH)=0.019 kJ mol ™'

%3 298.15K. 101.325 kPa FKBO, 4/3H, 0¥ fif £

Table 3 The dissolution enthalpies of KBO,-4/3H,0 at 298.15 K and
101.325 kPa"

No. m (mg) M (mmol kgfl) AH (kJ molfl)b)
1 27.41 0.0175 3.7117

2 32.24 0.0190 3.6089

3 21.66 0.0193 3.8246

4 33.35 0.0194 3.6097

5 32.96 0.0197 3.7150

6 27.97 0.0198 3.9060

7 28.41 0.0201 3.7159

AH,,, (kJ mol™) 3.7274+0.04076

a) FRHEARHEEEu(1)=0.01 K, u(p)=5kPa; b) FriEANHEE
u(AH)=0.11 k] mol™'
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o o
AH KOH(aq) + H;BO;(aq)
|
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Bl 4 KBO,4/3H,0(s) I #J1 #EER
Figure 4 Thermochemical cycle of KBO,-4/3H,0(s).
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Dissolution enthalpy and thermodynamic properties of potassium
metaborate hydrate
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Abstract: The thermodynamic parameters such as enthalpy, entropy, and Gibbs free energy of different forms of

borates are scarce. Accurate determination of these parameters is essential for us to enrich and develop the theory of salt

lake borate chemistry and promote the development of salt lake resources in our country. In this article, the heat of

dissolution of potassium metaborate hydrate (KBO,-4/3H,0) was measured by TAM 1V microcalorimeter. According to

the designed thermochemical cycle, Pitzer electrolyte model and basic thermodynamic formula, a series of

thermodynamic parameters including standard enthalpy of formation (AHSKBOTLBHZO, —1315.14kJ molfl), standard

entropy of formation (ASf?KBoz»IBSHZO’ 69.13 Jmol ' K''), standard Gibbs free energy (AGf(?KB02~I.33H20’

—1335.75kJ mol_l), dissolution equilibrium constant (K, 8.19 mol’ kg_z), activity coefficient (y, 0.52) and permeability
coefficient (&, 0.96) were obtained at 298.15 K for the first time. The results showed that the dissolution of
KBO,'4/3H,0 is an endothermic, spontaneous, and entropy-driven process.

Keywords: dissolution enthalpy, dissolution equilibrium constant, enthalpy of formation, potassium borate
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