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M. 50 g Fe(NO3) 3 H,0 825ml , , 5 ml
2.5 mol L™ 'KOH, pH 11.9, , 60C 48 h,
B, 277 g MnCly* 4,0 1907 ml \ 893 ml 36% HAc, 177 g
KMnO4 2 800 ml s KMnO4 MnCl, s s 1h, s
500 ml
. 0.18mol L"'KOH 3 mlmn~ ' 0.06 mol L™ " AI(NO3) 3 ,
, pH9. 0, 30d,
, Ca , , H,0,, ,
, 70°C s H202 CDB ( - -
), 70C 20 min, , [10]
40C s s 100
12 -
2.00 g 4, 20m  20mgl” ' ( ) 0.0lmolL 'NaCl  (pH
), 25C 24 h, ( 2 )s )
; 10 ml s 10 ml NaCl s 25C 24h,
[11]
, tel , 154 , 40¢C
s s 100
13
Nicolet ( 4em l) ,
KBr
2
2.1 -
(1 1 , Ca ,
1
Tabel Amount of B adsorbed on the minerals in adsorption or desorption (mg kg™ !)
Ca
Adsorption or desorption Goethite Manganite Bayerite Ca montmorillite Mlite
104. 8 49.1 164. 8 38.7 40.8
93.0 26.0 149. 4 40.2 33.8
;. Ca
, , : 38.7mg kg™ !

40.20 mg kg~ ',
2.2

1 200 cm™ ! ,
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Fig. 1 IR spectra of boric acid (a) and borax (b)
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Table 2 Regions of IR spedrum for minerals adsorbing trigonal and tetrahedral boron
Region (em™ ') Causes of absorption
1500~ 1300 BO, ( Asymmetric stretching, triconal B)
1300~ 1000 OH ( OH irr plane bending)
1 100~ 850 B(0,0H), (Asymmetri ¢ stretching, tetrahedral B)
950~ 850 BO, ( Symmetric stretching, trigonal B)
850~ 700 B(O,0H) 4 , OH ( Symmetric stre ching, tetrahedral
B, OH out of plane bending)
700~ 400 BO; B(0,0H).4 (Bending of trigonal and tetrahedral B)
2.3 -
2 (1# ) , (2#)
~1
(3#) 900~ 1500 cm , :
-1
, 1413.8 cm ,
2 2 B03 2
14.8  93.0mg kg ', , 2
1000~ 1200em™ ", : ;

1
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Fig.2 IR spectra of godhite ( 1# ), goehite adsorbed ’ ’
B (2# ) and B desorptionc( 3# ) process ’ ’
€
8
!
:
*®
R
w
3500 3000 1500 1000 " 500

#% (Wave numbers, cm ')

3 (1# ) (2# ), (3#)

Fig. 3 IR spectra of manganite ( 1# ), manganite adsotbed B (2# ) and B desorption
(3# ) process
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Fig.4 IR spectra of bayerite (1# ), bayernte adsortbed B (2# ) and B desorption (3# ) process

4 2 2
\ 164. 8 mg ke~ ', \
149. 4 mg kg~ ! \ 3 000~ 3 600 cm™ '
, 1640 cm™ ! , , ,
2 llJ 2 2
1384.3 cm ' (1#) 1395.2 an”™ ' (2# ),
1 400. 6 em™ '(3# ), BO; ,
, 3 400 an” ! , ,
1000 em™ " 1400~ 1440 cm™ ' ,
5 Ca Ca Ca , 1500 cm !
1 641. 4 em™ ! , ,1537.9an” !,
150.0cm ,1439.7an” ' 1393.1cm™ " ,
Ca’ s
2 2 1
2 ?Ca‘- 2
(3# ) (1# ) , 844.8cm ' 3.1

an” , B(0, OH) 4 , Car



39

676
-OH
5 Ca 4 , 1 400~
1440 em™ ' 1620~ 1 670 em™ ' , ,
9 Ca’
R Ca’ . ’
O
: ;
8
g £
: 2
: :
< ®
H
2000 1500 1000 500 1500 1000 300
48 (Wavenumbers, cm™) % (Wavenumbers, cm™)
5 Ca (1#) (2#), 6 (1) (2#),

(3#)

(3#)
Fig. 6 IR spectra of illite( 1# ), illite adsotbed B(2# )

Fig.5 IR spectra of Ca montomorilie( 1# ), Ca montomo

rillte adsorbed B(2# ) and B desomption( 3# ) process and B-desorption (3# ) process
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INFRARED SPECTRAL CHARACTERISTICS OF REACTION OF BORON
WITH SEVERAL MINERALS

Cheng Dongsheng  Zhu Duarwei Liu Wur ding
( Department f Resources, Emvironment and Agrochemistry, Huazhong Agricdtural Uhesity, Wuhan 430070)

Summary

IR spedral characteristics of several minerals after boron adsorption or desorption showed that, conr
pared to the minerals thenselves, spectra of boron desorbed fran the minerals were similar to those of
boron adsorbed, therefore, hysteresis of boron desorption was significant for most of the experimental mirr
erals. Spectra of Ca-montmorillite and bayerite at 1 400~ 1440 an™ 'and 1 600~ 1 670 an™ 'were alike,
which showed that aluminum locaed at broken edge of Ca montmorillite would reacted with boron. Specira
of manganite were similar to bayerite at 1 000 cm™ 'and 1 400~ 1 440 eam™ ', and this showed that charac-
ters of boron adsorption for these two hydroxides were alike. The infrared spectra showed a 1 400~ 1 440
an” ' after goethite absorbing boron peaks were enhanced, especially, at 1 000~ 1 200 an™ ', the absorp-
tion peak of terahedral boron when boron desorption fram goethite significantly occurred. Fram these we
can reason out that boron adsorbed on the mineral may polymerize itself and this process would produce
boron polymer in the mineral surface, for example, like borax.

Key words Boron, Adsorptiorr desorption, Infrared spedra, Minerals



