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% 1. TAEEAENAE Fohfy BO, ML (497 F BF, « Et,0)

Structural Unit Borates 3[3](ppm) QCC(MHz)
P° B(OH)3 18.8 2.55
P*(B[31B[4 D T1[B;O0;(OH),] » 2H,0? 18.0 2.55
K[B;Os(OH),] » 2H,0" 17.0 2.55
K[B,0,(OH),] » 2H,0" 18.9 2.5
P2(2B[4]) T1,[B,Os(OH),] » 2H,0? 18.0 2.55
Borax® 19.5 2.55
Borax® 19.0 2.4
Kernite® 18.5 2.4
PbB,O, + 3H,0* 19. 2 2.55
Inderite® 18.1 2.4
Inyoite® 17. 4 2.3
Colemanite® 17.0 2.4
Ulexite® 18.2 2. 45
P*(B[31B[4]) Li,B,0,* 17.9 2.5

a

from literature [6]

b from literature [5]

* 2. WERHACHABEFh BO, BITaILE AT (4% BF, - Et,0)

* Structural Unit Borates 3[4]1(ppm)
Q° Na[B(OH),]* 1. 34

Q2(B[3]IB[4]) Inderite® 1.0
Inyoite® 1.5
Ulexite® 1.2
Q*(2B[3]B[4D Borax® 2.0
Borax® 2.0
Q3(B[3]12B[4D Colemanite® 1.4
Q'(4B[3D T1[{B;0,(OH),] * 2H,0* 0.0
K{B;Os(OH),] * 2H,0° 0.0

K[B;O;(OH),] « 2H,0" —0.3
Q'(2B[3]2B[41]) PbB,0, * 3H,0° 0.9

T1,[B,0s(OH),] * 2H,0° —1.0
Li,B,0;* 1.7
Kernite® 0.9
Ulexite® 1.2
Q'(4B[4]) SrB,0O;° 1.0

a

b from literature [5]

C

from literature [ 8]

from literature [ 6]
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% 3. |RIF'BNMR it 9 BO; 55 BO, MLL{A

Borates Experiment Theory

BO;:BO, BO,:BO,

B(OH), 100:0 100:0
TI[B;0s(0H),] * 2H,0 80:20 80:20
K[B;0s(OH),] + 2H,0 80:20 80:20
TL,[B,0s(OH),] » 2H,0 4555 50:50
PbB,O; « 3H,0 50:50 50:50
Borax 50:50 ( 50:50
SrB,0; 0:100 . 1:100

a from literature [6]

E(.’i]o

5E & BERIE"B MAS NMR FH B # AR , X B if3 ERE"B MAS NMR iR /a &
A®, i FEARTHHEAEERNTES FRAR OH £, 15 BO, Bl L2MBHBR
[, {8 X BO; Bn b F A B R MR/ (R 1.,

# 4. S E WA T+ BO; #1 BO, ML F A (38X BF; » Er,O0)

Structural Unit Peroxobrates 8[4](ppm)
Q%(20B[4D Na,[B,(0,),(OH),] * 6H,0" 3.5
Na,[B,(0;),(OH),] * 6H,0" .71
Q%(20B[4]) K,[B,(0;),(0,H),0OH, 7. 60
Rb;[B,(0,),(0O,H),(OH),T* 8. 05
Cs2[B,(0,),(0,H),(OH), I’ - 8.03
Q*(2B[3]B[4]" Na,[B05(0.H),] + 2H,0° 6.0
Structural Unit Peroxoborates 3[3](ppm)
P2(2B[4]) Na,[B,05(0O,H), ] * 2H,0" 20.5

a from literature [7]
b from literature [ 8] ¢ B[4] represent [O,B(OH),]~
d B[4] represent [O;B(O,H) 1~

EER . DEGERENE N FEAMERLT 9"'B MAS NMR 7 35F R BRT %
. AT EERRTFWIERE. I ETERFRRYENMEENRE TS FUEER
FEHIRE, ERA¥ERMEMYDERRLRESH 1T 7 200MHz, 300MHz 1 400MHz
B MAS NMR #F%F . H& 400MHz (Bruker MSL —400MHz) #{X # E{& Rk 89 7 i 18
B 7E£ 40~120MHz, Ti''B B3R B ZILUIHR T AN 128. AMHz, ZREHBF"BHES
B P B TS F O RE R R SKHz LT, A S EHE & M. Turner FACH T T K W
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BAOBEE X X P HAME REGHARTHRER AR L &R AR BMIER
BRI ERBELES"B NMR Hif, KA T —EHAR . ERBERXAIER.

M PREARTEKBETENHREMARET IWMREA B TRES BWRE
% pHEHE X &1 F H,0, HFTE,O.H ZH K OH /5 . b B A EH B/, "B NMR
FAEA T (B(O,H),(OH),_.)” (n=0~4)Ff1 — R TR 2L B B F (B, (0,), (O,H). (OH),_, )~
(n=0,2 5 OWEE, HIEMBHESSFZEHE FHEAE"B MAS NMR Y14,
A, TERERE A WRE AT R A NURESE RN MR, RS RS E ROk
=Rz, R S5FIHT Flanagan HE /K BEE P AR HE FHLEAMEE,

® 5 KBEHEPLEWER PR FRIMLRAE GEXMT BF; « Et,0)

Peroxoborate Species 5(ppm)
[B(OH),]~/B(OH),/ ~1.5
[B(O.H)(OH);1~
[B(O.H),(OH), ]~ ~4.2
[B(O.H);(OH) ]~ ~5.7
[B(O.H), ]~ ~6.9
[B.(0,),(OH), 1 ~5.2
[Bz(oz)z(ozH)zjz_ ~6.4
[B.(0,),(O,H), ]~ ~7.8

a from literature [8]
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B NMR Spectroscopy of Borates

Li Jun Li Wu and Gao Shiyang
(Qinghai Institute of Salt Lakes, Acdemia Sinica,Xining,810008)

Abstract

"B NMR spectroscopic studies of solid and aqueous solution of borates were sumarized
and discussed. The BOj;: BO, ratio can be determined quantitivedly from B MAS NMR
spectra of borate crystal,but the small variation of the B chemical shifts does not allow a
more detailed linkage of the coordination polyhedra and their environments. The characteriza-
tion of borate crystal stucture by only use of "B MAS NMR is less sufficient. For the reasn
of exchange rate of boron nuclear between the different chemical positions on time scale limi-
tion,the ''B NMR signals of some polyborate anions in aqueous solution were not detect-
ed. The combination of solution B NMR and Raman spectroscopy will be the most direc-
tive and best approach to the study of existing forms of polyborate anions in aqueous solu-
tion,according to the results and our experiences.

~
Kerword ''"B NMR Spectra Borates Aqueous solution

80



