DAEHAN HWAHAK HWOEIEE

{Journal of the Korean Chemical Society)
Vol. 26, No.5, 1982

Printed in the Republic of Korea

4 A=

mjo

0|22] o|l2¥% =& (W1 8)

RRWK - SHER - avp
oG oG 393}
(1982. 8. 16 A%)
Ion-Pair Extraction of Boron Complex Anions (I).
Methylene Blue-Tetrafluoroborate Complex
Ho-Gyeom Jang, Kang-Jin Kim' and Si-Joong Kim

Department of Chemistry, Korea University, Seoul 135, Korea
(Received Aug. 16, 1982)

2 % ZFsedaqsd ZA3A methylene blue 9 9Fo] &3} BF,~, $0| 0] ¢]F&= A5 &
1, 2-dichlorcethane 3} nitrobenzene 0.2 Ll 235l EFPsioz FAggct AdAF AAA
2 EH G 23 o] FEE 1:1 2N F VA& ion-pair 2 EAE Reg ey 1, 2-di-
chlorethane Sl A& d2]54x] @& AL doldlich 1, 2-Dichloroethane o )& 4= HF 2] ¥x7}

1.43X2072~2.86 X107 M W oA FEZT7E 26°Ceol AL 1x10°M1 2 4 3E & veligle
o nitrobenzene o] Wi AR 10M 7l & @S 7R 2k HF F57F Fohgel <1y Fo}
3 e,

ABSTRACT. The structure of the complex extracted from an aqueous solution containing me-
thylene blue and tetrafluoroborate with 1, 2-dichloroethane has been investigated by comparing IR
spectrum of the extract with those of pure components and appeared to be an 1 : 1 conact ion-pair
between monovalent ions of opposite charge. The extraction constant obtained from the absorbance
date measured at 658nm in 1, 2-dichlorethane has a value of 1.1X10!M™! at 25°C in the range
from 1.43%X1072M to 2.86X107'M HF. In the solvent extraction with nitrobenzene, the identical
experiments show that extraction constants are increased with HF concentration possibly due to
dissociation of the ion-pair in nitrobenzene.
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Fig.1. Infrared spectrum of extracted MB-BFy complex in 1, 2-dichloroethane.
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Table 1. Absorbances of MB-BF; ion pair in 1, 2-dichloroethane (Ag) and of MB* in aqueous solution(Aw) at

658 nm.
Conc. of HF, Af?
Conc. of]
BFy, 0.10 0.28 0.55 1.0 2.0
mg/t
:io f;w 140 iqw iqo le’ 110 flw fiu Iiw 140 tiw
6. 00 . 243 . 402 .239 .376 .215 .372 .210 .370 -182 . 358 .169 . 355
9.00 . 321 385 . 310 . 352 . 290 .351 . 285 . 350 . 252 .34 . 239 341
12.0 . 396 . 368 .391 . 340 . 369 . 338 . 350 .336 .31 .332 . 201 .330
15.0 .452 .350 . 442 . 324 409 .321 .402 .320 . 360 .314 . 342 .312
“imi of extract diluted to 20m! and 1ml of aqueous solution to 2lm! for absorbance measurement. ®10m? of

each HF solution was added to the mixtuse of 10m{ of 0.001M MB* and 50m! of BF,~

Table 2. Extraction constants of MB-BF, ion pair
into 1, 2-dichlorethane and nitrobenzene at 25°C.

Kexo MY
HF, M-

1, 2-Dichloroetyane Nitrobenzene
0. 00 7.3X10% 7.5X104
0. 10 1.0X108 6.6x10*
0.28 1.2X1¢¢ 8.4%104
0.55 1.1x10¢ L1IXI0®
1.0 1.1x1¢¢ 1.9 X 10°
2.0 1.2X104 2.0X10°

10mi of each HF solution was added to the mixture
of 10mi of 9.001M MB+ and 50mi of BF,~ solutions.

DCE o1 MB~BF, ¢j249] 559 +4A4F
oﬂxi MB*9 ¥=% A7 iz, &7d AP
F,o] 22| <kl 4] MB—BF, o] &9 &
T ez R¥ BF, & 73t DE =4 @)
of wel 28 Fig.29} 2 AsE I3k
Fig.29] data 25¢ AxAFYPez 7187 F
T BEE ATE RAGN 4L K. & F
& Table 29| #5R 0}
F4de HF 5571 1.43X1072—-2.86X10™M
o)A T3 FE3AFE LIXI0'M12 24
g #E fAs e Astbolth. JF HF 7} &4 =
Vo EAI e AA Aol A3 HF
FE YA FE%50] HASA el Table
2o A& = HF 7 A8 4314 g€ 3
vl A& HF 71 g £48 = FFo] o &
FH v AAE BAED, Fig.28 448 4
Aol 7 4 Qe AU dA G

o
- g

solutions,

0.601

0.504

0.204

0.104

(.
LA T T T
o 1.0 1.1 1.2 1.3

1/ (me*],, 10%imote™?

Fg.2. The plots of D! against (MB*}-! or the MB-
BF,; ion pair in 1, 2-dichlorethane, —-- 0.0M HF;
® 0.108 HF; O 0.28M HF; A 0.55M HF;
1.0 HF; x 2.0M HF.

722 Zo] glon, MB*Y] =%} # A e}

Fig.28] 340 202 §454 ¢z oluls
D) Bz A Aadte FUL olF Aoz d

&2, webA HF 7F A7bgel wigp F74shes
Ko © T2 Kpp 7t $71817] AEAA 2
4 F7he] AAF AdA =
#e3te Tt g ANg ZEE
a2y Aol =9 AL Helge A
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Nitrobenzene oij2| SE{JAS
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3% Azz B 4 @) ==t Dz 24
2% & Fig.3¢ Rt
Fig.39} data 2 B ax4Hon 757
Filz BEE 74] TE XA €& K &
DCE el A 42 k&3t 37 Table 20

_|}ns mja adu

Ak
'*1—}{1 nitrobenzene o] 41 & F& A+ DCE o
ujdled oF 10v] Ax v e JHAE e
veR g ol $££%9 A7t nitrobenzene
ol o vhe gubAql AL AT E AR
o,

nitrobenzene o A Q& FFAFE= QAF
& 7AlA] ¢z ke HF 9 2571 0.1M
A 2.0M 2 209) W5}gel =hep o 2.5818 F
7} ol 3, o] DCE 2rt 3ufold &
$+AATE 71 & nitrobenzene A= F3-9
MB—BF, #&o| frl&dAq o3 #fag Ro
D2l 2ro BEuE FVEAFA E2A%E
BF,~ o] £& zn#de] 4 (5)7 o] vehd T
et

D™= ((MB—BFy} + (BF7))

/ ((MB—=BF,)o+ (BF7)y) ®
o] Bt #71%o &A%< BFol &9 ¥
EE ool stur Dlo| zra¥ o K,

o
A 34 9902 A, ® 2AFY
QA ATE BF5EATE A gxdtn
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Fig.3. The plots of D-! against (MB*)-! for the MB
-BF ion pair in pitrobenzene. A ¢.10M HF;
O 0.28M HF; A 0.55M HF; 0 1.0M HF;
X 2. 0M HF. The lower abscissa scale is for
2.0M HF only.
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