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Abstract: Owing to the high performance of borate crystals, they are widely used in the fields of mobile communications
and other high technology. Researches on the thermodynamic properties of aqueous borate systems are essential for the syn-
thesis of borates and the comprehensive utilization of boron-containing brine resources. The calorimeter technique is a new
experimental precision method for thermodynamic property measurement. The characteristics of calorimetric technique,
standard molar formation enthalpies of alkalis borates and alkalis earth borates, and the thermodynamic properties of aqueous
borate systems were summarized in this paper. The key problems in the study of the thermodynamic properties of borates and
the new trend in the future were also pointed out.
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Tab.1 Standard molar formation enthalpies of alkalis borates by calorimetry

B4 Jm R, gty AcH, / (kJ-mol™) Gl
LiBO,2H,0 Li[B (OH) 4] -1627.5 SCHR[13]
LiBO,-8H,0 Li[B (OH) 4]-6H,O -3397.0 SCER[13]
Li,B407:3H,0 [LiB,0s5 (OH) 1,-2H,0 -4290.9 SCHK[19]
LiB5s0g'5H,0 Li[B;Os (OH) ,]-3H,0 -5130.3 SCHR[19]
Li;Bs04'H,0 LisBs0g (OH) (1) 47241 CHK[14]
Li;Bs04'H,0 LisBs0g (OH) , (1) -4723.8 CHK[14]
Li4B3014-4H,0 Liy[BgOy3 (OH) 1]-3H,0 —7953.8 SCHR[15]
LigB160258H,0 Lig[B15026 (OH) 4]-6H,0 -15943.0 SCHR[18]
NaBO,2H,0 Na[B (OH) ] -1581.5 SCHR[26]
NaBO,4H,0 Na[B (OH) 4]-2H,0 21757 SCHR[26]
Na,B,0,4H,0 Na,[B4O4 (OH) ,]-3H,0 -4507.4 SCHR[26]
Na,B,0,-5H,0 Na,[B4Os (OH) 4]-3H,0 -4 802.4 SCHR[26]
Na,B40;,-10H,0 Nay[B40s (OH) ,]-8H,0 -6 288.5 SCHR[26]
NaB;045H,0 Na[B50s (OH) 4]-3H,0 -5099.8 SCHR[20]
a-Na,B0,7:5H,0 a-Na,B;05 (OH) -2H,0 -9450.2 SCHR[16]
S-Na;B14017-5H,0 -Na,Bs0s (OH) -2H,0 -9 438.0 SCHR[16]
NagB1,0,;-14H,0 Nae[B4Os (OH) ,]58H,0 -14093.0 SCHR[17]
KB;s04-4H,0 KB;sO4 (OH) 42H,0 -4 .834.2 Hik[20]
KBO,4/3H,0 K;[B;0,4 (OH) ,]-2H,0 -1411.1 SCHR[26]
K,B40,4H,0 K,B,405 (OH) 4-2H,0 -4568.8 SCHR[20]
K4B10017:2H,0 K4[B14015 (OH) 4] -8 651.0 SCHR[17]
K4B14017-5H,0 K;,B;s05 (OH) -2H,0 -9 5452 SCHR[21]
KB;0g4H,0 K[B;0 (OH) 4]-2H,0 -4 8342 SCHR[20]
RbB;0s-4H,0 Rb[B;s0s (OH) 4] -2H,0 -4837.3 Hik[24]
Rb,B,075.6H,0 Rb,[B,0s (OH) 4] 3.6H,0 -5023.4 Hk[25]
Cs4B14043-5H,0 Cs,B;00 (OH) 5 -6 099.0 SCHR[18]
-CsBs0g4H,0 SB-Cs[Bs04 (OH) 4]-2H,0 -4 846.3 CER[22]

Cs,B,0,-5H,0 Csy[B40s (OH) ,]-3H,0 —4859.2 SCHR[23]
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Tab.2 Standard molar formation enthalpies of alkalis earth borates by calorimetry
4w ERLES AcH,," /(kJ-mol™) Btk
MgB,0,4-3H,0 Mg[B,0 (OH) 4] 28427 CHR[31]
MgB40,9H,0 MgB,O; (OH) ,-7H,0 -5807.1 SCHK[29]
MgB¢O10-5H,0 MgB¢O; (OH) ¢:2H,0 -6 063.7 SCHR[40]
MgB¢O1o-6H,0 MgB:0; (OH) ¢-3H,0 -6294.7 CHR[31]
MgB¢O1o-7H,0 MgB:0; (OH) ¢-4H,0 -6588.8 CHR[31]
MgB01¢7.5H,0 MgB40; (OH) ¢4.5H,0 -6735.3 CHR[31]
MgB4O11-15H,0 (/K IEEfT) MgB;0; (OH) 5:5H,0 -9626.5 CHR[31]
MgB4O11-15H,0 (/K IEER) MgB;0; (OH) 5:5H,0 -9631.9 CHR[31]
B-MgyBc01;-17H,0 S-MgB;0; (OH) 5:6H,0 -20512.8 SCHR[27]
MgB¢Oy1-17H,0 MgB;0; (OH) 5-6H,0 -10272.1 SCHR[31]
Mg:B1,0,9'7H,0 Mg[BOy (OH) ,]-2.5H,0 -11190.0 SCHR[28]
CaB,044H,0 Ca[B (OH) ], -3228.1 SCHR[34]
CaB,046H,0 Ca[B (OH) 4],-2H,0 -3811.1 SCHR[34]
CaBe0,4H,0 Ca[Bs0, (OH) ,]-3H,0 -5819.1 SCHR[34]
CaBe0,¢'5H,0 Ca{B;05 (OH) ‘B (OH) 3}-3H,0 -6 096.4 SCHR[34]
Ca,B,05'H,0 Cay[B,04 (OH) 5] -3041.8 SCHR[35]
Ca,B,05'1.5H,0 Cay[B,0, (OH),]-0.5H,0 -3172.5 SCHR[36]
Ca,Bs0;,'H,0 Ca[B;05(0H) ] -5733.7 SCHR[37]
Ca,B40,-5H,0 Ca[B;0, (OH) ;]-H,0 -6 939.6 SCHR[33]
Ca,B401,"9H,0 Ca[B;0; (OH) 5]2H,0 -8056.3 SCHR[34]
Ca,Bs01,'13H,0 Ca[B;0; (OH) 5]-4H,0 -9294.3 SCHR[33]
Ca,B,40,75H,0 — -9458.0 SCHR[37]
a-CayB 100, 7TH,0 a-Cay[B5s0; (OH) 5],2H,0 -11 658.7 SCHR[37]
f~CayB1¢019'7H,0 f-Cay[B50; (OH) 5],2H,0 -11578.7 SCHR[37]
SrB,0,4-2.5H,0 — -2827.2 SCHR[38]
SrB¢0;¢-5H,0 — -6 177.6 SCHR[38]
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