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Fig. | FT-1R spectra of Na-pentaborate supersaturated solution (b), pure water {a) and FT-IR spectra of the
solltion subtracted thal of water as a blank value {(c}
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Table 1 Chemical Composition and pH Values of Solutions

dilutlon

chemical analysls (wt. %)

Mo, pH
salution + HaO6w/w) B0y Naz;0
B-1 110,00 15. 05 2. 56 6. 26
B-2 1:0 43 10. 16 1.73 B. 61
B-3 1+1.73 5.52 0. 94 7.25
B-4 1:3.66 3.23 @. 55 7.B65
B-5 118,33 1. 45 0.25 B. 13
B-& 13. 26 2. 24 6. 36
B-7 12. 69 2.13 6. 31
B-8 7.18 0. BB 5-89
BB 4. 40 0. 21 5. 22

®2 HiMME IRFoAKE R B B R FI-IR i iRahinae B 13 R
Table 2 Observed Frequencies of FI-IR Specira of the Different Diluted Sample of

Na-pentaborate Supersaturated Solution

B-1 B-2 B-3 B-4 B-6
0 0. 48 ¢1. 73 *31. 66 0. 38 assignment
vg, 26 46, 61 47.25 47. By 13,13
1643 w 1661 w 1661 w 1638 w d¢H-0O-H)
1583 w
1552 w
1419 s 1427 s 1429 bs 1408 s 1410 s Yuu(Bia,-0)
1333 5 1336 s 1333 s 1328 5 1326 s
1164 m 1186 bw 1173 bw 1168 s d{B-0O-H}
1095 m 7o (B 4y -0)
1036 w
932 m 069 bm 971 bm n(B3-0)
872
BLE w 841 m 84l m B42 w 840 w #{B4y-0) i
706 w
752 m 757 s 760 w
639 w 546 s 643 s 639 m 635w  »[BeOr (OH)s 1>~/ [Ba03 (OH) (]~ .
558 w 562 m 562 s 563 s 566 m w,[By05 (0H ) ]2~
521 m 524 5 520 % 521 g 538 m [ BsOs {OHY ]~
511 w w(B(OH),—)
448 s 441 s 462 m &{Buy-02

b=broad, m=middle, e—=strong, v=very, w=weak
B 3;-0 means three coordinate boron. By-0 means four coordlnate boron

¢ water /salutlom, weight ratio

4 pH of solutons at 298K
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Tablc 3 Obscerved Frequencies of FT-1R Spectra of the Dilferent Acidilicd Solutions during pH-azeotropic Hydrochloric
Acid Titration

B-1 B-§ B-7 B-f B-9 ]
9. 26 4, 36 46, 31 45, 29 15, 27 sesinient
1643 w 1683 w 1640 w 1928 w 1R37 w TaHO N
1585 w 1389 w 1586 w
1551 w [551 w
1414 ¢ 1416 » 1418 &s 1417 s 1415 s [N YT A ]
13235 1331s 1330 1328 5 JATH W
1164 m 1163 m 1160 m 1131 bim 1158 bm A B-O-H»
1095 m 1099 w 1046 w LB -0
1046 w 1029 w [031 w 1027 hw
932 m 9430 m 928 3 93 w ¥w(Bor-0)
872 w B70 w BE7 m
Bl1B w 32l m E1B m 1By~
TBY w ToE w
741l w Fiiw
639 w 634 w 635 m 638 m 35w #[BiDrLOH T~ /10 By0: 1OHY T~
358 w 566 w 563 5 566 m 365 m s BOs1QH) 7
521 m 545 s 537 m 542 m 525 m v [ B30 LOM) ]~
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445 s iB4 m 2 B-0)
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FT-IR SPECTROSCOPIC STUDY OF BORATE IN SUPERSATURATED SOLUTON
OF SODIUM PENTABORATE

JIA Yong-Zhong''? GAO Shi-Yang’'? XIA Shu-Ping*? LI Jun®
(! Department of Chenvstry, Lawdon Unwersily, Lanzhou 7300003
CAvan Branch, lnstitte of Saft Lates, Cltuese Academy of Sciences, Kvam 710043)

FT-IR spectra of different boron- containing supersaturated aqueous solutiohs of sodium borate
have been cbtained and during acidification, the supersaturated solution that react with different
amount of azectropic hydrochloric acid was recorded by FT- IR spectroscope and pH meter
respectively. The recorded Erequencies of the borate aqueous solution subtract that of water as a blank
value and their assignments were given. The results showed that thefe might exist various polyborate
anions in the supersaturated solution and the transformation mechanism of polyborate ions was

discussed.
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