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1957 ~ 1963 Ing
25 C |

B

B(OH), + H,0==B(0H), +H"*
logK,, = -=9.0+0.05
3B(OH), ==B,0,(0H); +H" +2H,0
logKy; = —6.48+0.10
3B(OH), ==B,0,(0H)?" +2H" + H,0
logKy = - 15.4420.20
5B(OH), ==B,0,(OH); +H* +5H,0
logKys = - 6.62+0.16
4B(OH); ==B,0,(0H)3~ +20H" +5H,0
logK,, = -7.34+0.11,
1970  J.E. Spessard'
25~90 C ,
NaCl.KC1.Na2S04 . Csl \
0.4mol°kg ',

Ki=Au [B(OH)4 ] [ B(OH),]
KQZAH+[ Bsoz(OH);] /[ B(OH) 3] ’

Ks=Ay [Bs05(OH): | [B(OH)4]’
Ki=Ay [B,Os(OH): | [B(OH)4*
Ks=Au [BsOs(OH)s ] [ B(OH)3] .

,  NaCl
s Kl s K4 P Nd:l
,Ki . K2.K4 . s
K, K> K. . K, K> K
K,
1972 R. E. Mesmer
KCl ,
9K1
[ 1]
1967 Barres[lﬂ
25 C
1973 Jain'"
10 mol"kgﬂ Na2S0s4
1971 Saral. Grassing
, 25 C 35 C
NaNOs
1976  Reardon' "
10~50 C,
1980 Bassett R L'
)
Owen\King[zq

5~55 C pK(NaH,B0;)
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, . 1990  Dickson'™®  KCl
MgH,BO; .CaH,BOs . NaH,BO;  pK ,
. 8. 73.
1985  Hersher J. P. 1 Ag/AgCl ,
25 C | 1=0.5~ KCl
6 mol “kg ', NaCl.Ca-Mg-Cl .
pK . 2000 W.A.Byers'”
H:BOs+H:0 ~—H+B(OH) . 300~ 400 C :
K * CaH MgH . LiBOay +
B(OH) « Pizer . Hisy TH0 (1) =i +H; By
1987 Simonson >
, Ag/AgCl 5~
55 C B(OH) ,-MB(OH) - MCI- 1995 ~2000 . e
H.0'* , M=Na.K, M Ag gl . ’
3mol *ke | Pitsor 0. 05 mol ° kg ,
el H; BO;-LiB ( OH) 4-LiCI-H,0. H;BOs-LiB ( OH) 4~
) MgCl-LiCl1-H20.  K2BsO7-LiCI-H20.  Li2B+07-
MB( OH) 4 Pitzer

B(O) \B(I) . Cd> 0.0~ Ynan.ci
5~55 C B(OH)s-NaB(OH)+-
MCLH:0 3 M=Ca,Mg.
Pitzer )
MgB(OH)4 CaB(OH),

1988  Vincenz andanil24J

40~100 C
0.4~ 6 mol *kg ' ,
1988  Howard R. R 1 PtH.
AglAgCl , 25 C,
0.7 mol°kg ',
Na .Li Mg .Ca .S [B(OH)]
Kup ™, ,
B(OH) s
K~
Mg2+> Ca® =S >Li >Na >
+
K .

CaleHZO Liz B407 *hC I*HQO

B:07 +7H:0 ——2B(OH)s +2H:BOs,

LiB (OH), Pitzer
MgB( OH) 4+ .LiB( OH)4
, LiB(OH) 4
, MgB(OH)4 . LiB(OH) .
[ CaB(OH)| ~ :
VAYCUNVAN SNWAN SNWANe ¥
20(,1) [3334 )
Ag/AgCl 298 15 K LiCl-
Li2B+O7H20
Li2B4O7 LiCl
\ LiB:O7
Li2BsO7  Pitzer
B(Q . B(I) . C‘#

GB,CI \GCLLiB N ‘Pufocl‘ Sbh A, LB o
B0} +Li ==liB,0, ,
LCl  Li2BiOs Y

23

1968 . Platford R. .
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25 C | , , Pitz-
s er
, 199  Christine' " 10
~35 C ,
(36 20 C 20 C 40 C
20 C
| 1995  Weres 0.'" 277 C 317 C
Pit . , 20 70
P. o D by 5 N320*B203 *HzO
2 tZ 2 "~
; kller e Na/B 0~15,
ucke y N ' 3% _ 80% i
6 mol “kg . 20 80 , Pitzer pOH
Simonson
- 20 ’ Pitzer-Simonson
90 , Clegg  Pitzer Pizer-Simonson
(PS) , , ,
Pitzer-Simonson-Clegg ( PSC) e,
Pitzer
1989  B.R. Bowsher' ™ IR
, H:BO; 100 ~ . 1i,B,0,-H,0'* ®' | 1i,B,0,-
1 500 K MegClL-H,0' ® | K,B,0-H,0' 7, Li,B,0;-
. 208 K LiCl*HzO[ s , LizSO4*Li2B407 *HzOlSlJ
500 ~ 1 500 K
1986  Felmy Weare Harvie B ) B(OH)4 , B0
7 (OH), , B,Os(OH):  H;BO;
NaK-MgCa-H-CI-SO; -CO,- ;
B(OH), -H,0 2
Pitzer 5
, Na K~ B(OH):
B:05(OH) , B,Os(OH)3 . ,
MgB(OH), .CaB(OH),
3

Searle
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Synthesis of SrFe;;O Particles by Low-temperature Solid State Method

ZHANG Guang*huil’z, LONG Guangmingl
(1 Qinghai Institute of Salt Lakes, Chinese Academy of Sciences, Xining, 810008, China;
2 Graduate University of Chinese Academy of Sdences, Bejing, 100049, China)

Abstract: The reaction precursors were synthesized by low temperature solid state method using (NH4) .0, °
H,0, FeCl; © HO and SiC1; © HyO as the raw materials. The black strontium ferrites particles were obtained
by calcination of precursors. The composition phase, properties of the products were studied by TG-DTA,

XRD and VSM.
Key words: Low-temperature solid state method; Strontium ferrite; Magnetic materials
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(48 ’ K - - P8ISK LCI1i,B,0,— [ 50] , , , . LCILi,B,0,-H,0
H,0 (. , 2004, 298 15K (9.
12(3): 31— 38 , 2006, 24(4) : 35— 738

(49 . . 2B 15K LiCl— Liz BsO7— (51 ) , .28 15K 1i,S0,-Li,B,0,-H,0
H,0 [, , 2005, [J. , 2005, 13
13(1): 19— 24 (4):29— 34

Thermodynamics of Aqueous Solutions Containing Borates

ZHANG Ai-yun', YAO Yan’
(1. Henan Polytechnic University, Jiaozuo, 454000, China;
2. Qinghai Institute of Salt Lakes, Chinese Academy of Sciences, Xining, 810008, China)

Abstract: The salt lakes on the Qinghai-Xizang plateau of China are famous for their high concentration of bo-
ron and lithium in brines. The solution properties of the salt lake brine system are obviously important for com-
prehensive utilization of brine and for investigation of the formation and evolution of Li, B-bearing salt lakes.
This paper gives an overview of the studies on thermochemistry, thermodynamics and model for systems con-
taining borates. The development orientation has been advised.

Key words: Aqueous solutions containing borates; Themodynamics and model; Themochemistry



