5 Vol. 17, No. 5
2001 9 CHINESE JOURNAL OF INORGANIC CHEMISTRY Sept.,2001
*
( . 810008)
MgB.O;+ 9H,0, NaBsOs+ 5H.0, MgBcOiwor 7H.O  MgBsOwo- 7. SH.0
800 ~ 1000c¢m ™! R R 870,
810cm ™! ; 844cm™! : 929¢m ! ;
959¢m !
0642. 4 0613. 8 0641. 13
( .pH ,
),
1964 , ; , . pH
[1]
2Mg0 3B,05;- 15H,0 [BsO7(OH)s]4_ 121
131 «
[4]
[5~71
1
1.1
MgB407' 9H20, NaBsog' SHzo MgB(,O]o' 7H20 [6~8l
MgBﬁolo' 7. 5H20 MngOlo' 5H20[9] N

2001-03-14 :2001-06-05

No. 29971032

32



7. 5H,0

: Nicolet 170SX

5
MgBsOo°
1.2
1K) FT-IR
2

FT-IR

MgB407 ) 9H20, NaBsox "

1 MgBiO;+ 9H,0O
Table 1 Frequencies of FT-IR Spectra of Solutions during Crystallization of MgB,0,- 9H.O*

pre-crystal.
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post-crystal.
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=very, w=weak

B3)-0 stands for three coordinate boron (A)

B4)-0 stands for four coordinate boron ()
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Table 2 Frequencies of FT-IR Spectra of Solutions during Crystallization of NaBsOs- 5H.O”"

pre-crystal.
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*: See table 1
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3 MgBsOwor 7H.0 FT-IR
Table 3 Frequencies of FT-IR Spectra of Solutions during Crystallization of MgBsO1© 7H.O”
pre-crystal. in-crystal. post-crystal. assignment
1421s 1421s 1419s v (B3)-0)
1341s 1341s 1330s
1147bm 1153bm 5(B-0-H)
1096vw
1042vw 1049bm
929m [BsOs(OH) 4]~
869w 870m [B305(OH).4] -
816w 817m [B30s(OH)4] -
637vw 638w 641m [BsO-(OH)s ]2 /[B305(OH)4] -
567w 565m 564m [B4Os(OH)4
533w 529m [Bs0s(OH)4 ]
516m [B(OH)4]"
449w 456m 443s 8(B)-0)
420m 423s 4245
*: See table 1
4 MgBsOio- 7.5H.0 FT-IR
Table 4 Frequencies of FT-IR Spectra of Solutions during Crystallization of MgBsO1- 7. 5SH.O*
pre-crystal. in-crystal. post-crystal. assignment
1675s 1672s 1675m S§(H-0-H)
1613s 1617s 1609w
1409w 1412w V. (B3)-0)
13435 1341s 1350w
1237bm 1238s
1120w 8(B-0-H)
1035w
959m hO7(OH)6]27
911m [BsOe(OH):’]’
872vw 871m sz(OH)4] -
808w [B305(OH)4] -
695w
606w 598m 602s [B505(OH)4] -
538w 544w 544w [B4Os(OH) 41>~
514w [B(OH)4] -
491m 487s 8(Bw)-0)
4425 463m 387s
*: See table 1
300 ~800cm~' 1000 ~ 1600cm ™'
[6~8]
300 ~ 800cm ™' ,
800 ~ 1000cm ™ 1 MgB.O;+ 9H.0
R 844cm ™! , 844cm™!
NaBsOs- SH.O  MgBsOiw- 7H>0
929, 870, 810cm~ ! N MgBGOm'

7. 5H,0

959c¢m ™!

B



5 . : 639'

B

N NazB407‘ 10H20, N3B407' 4H20, KzB4O7' 4H20, L1B4O7 3H20

MgB,O;- 9H,0,  844cm™! ; ,  LiBsOs- 5H>0, KBsOs-
4H,0, NHiBsOs- 4H.O  NaBsOs- 5H.0, 929cm ™! ; , MgBsO1o°
6H,0, MgBsO1o© 7H.0, MgBsOio- 7. 5H,0, CaBsOwr 4H.0  CaBsO1or 5H.0,  959c¢m ™'

; , Inderite, Mg:BsO1i- 17H.0  CaxBsOnr-
17H,0, 870, 810cm ™' , (1ol

: 870, 844, 810cm™'  Bw)-0 959,929¢cm~"'  B3)-0
Bw-0  B)-0 )
800 ~ 1000cm " , 870, 810cm ™'
; 844cm™! ; 929¢m ! ;

959¢m ™!

s ) NaBsos - 5H20

MgBsO1- 7H,0 , 929, 870,
810cm ™! MgBsO1o+ 7H.0 MgBsOio- 7. 5H20 959¢m ™!
(B0 (OH), |- 2,
MgBaOm' 7H20 9290111_1,
MgBsOio- 7. 5H20 , MgBsO1o- SH20 ,
MgBGOIO' 7. 5H,0 MgBGOIO' 5H-0 MngOm' 7. 5H,0 )
MngOM)' 5H,O [BSOS(OH)B(OH),W]ZU
MgBaOur 7. 5H,0 [B607(OH) 6] - R ,
, 800 ~ 1000cm ™! , 870, 810cm !
; 844cm ™! ; 929¢m !
:959¢m !

[1] Adams R. M. Boron, Metallo-Boron Compounds and Boranes, Inter. Publishers: New York, 1964, p53.
[2] RAN Xing-Quan ( ), LI Hong-Zheng( ) Xibei Daxue Xuebao ( Journal of Northwest University),
1990, 20 (Supplement), 119.



640- 17

[3] Cotton F. A., Wilkinson G. Advanced Inorganic Chemistry, 3 rd Ed., Printed in United States of America, 232.

[4] GAO Shi-Yang( ), XU Kai-Feng( ), LI Gang( ), FENG Jiu-Ning( ) Huaxue Xuebao
(Acta Chimica Sinica), 1986, 44, 1229.
[5] JIA Yong-Zhong ( ), GAO Shi-Yang( ), XIA Shu-Ping( ), LI Jun( ) Gaodeng

Xuexiao Huaxue Xuebao( Chemical Journal of Chinese Universities), 2001,22(1),99.
[6] JTA Yong-Zhong, GAO Shi-Yang, XIA Shu-Ping, LI Jun Spectrochimica Acta Part A, 2000, 56, 1291.

[7] JTA Yong-Zhong( ), GAO Shi-Yang( ), XIA Shu-Ping( ), LI Jun( ) Wi Huaxue
Xuebao ( Chinese Journal of Inorganic Chemistry), 1999,15(6), 766.
[8] JTA Yong-Zhong ( ) Ph. D. Dissertation, Lanzhou University ( ), 2000.

[9] Gao S. Y., Xiao G. Y., Xia S. P. Thermochimica Acta, 1990, 169, 311.
[10]Li J., Xia S. P., Gao S. Y. Spectrochim. Acta, 1995,51A(4),519.

FT-IR Spectroscopy of Crystallizing Solution of Borates

JTIA Yong-Zhong® ZHOU Yuan GAO Shi-Yang
( Institute of Salt Lakes, Chinese Academy of Sciences, Xining 810008)

During crystallization of MgB4O7- 9H,O, NaBsOs- 5H.0, MgB¢Oiw- 7H,O and MgBeOo-
7.5H,0, the structures of their mother liquors have been studied by differential FT-IR spectra.
There exist characteristic frequencies of polyborate anions in zone of 800 ~ 1000cm ~'. The recorded
frequencies of the borate aqueous solutions were assigned. The peaks of 870, 810 cm ™' were char-
acteristic of triborate anion, and those of 844, 929 and 959c¢m~' were characteristic of tetra-,

penta- and hexa-borate, respectively.
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