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82 9ok HF 4 32 KHF, £90l4 methylene blue 8] o}o] &3 BF,~&o]&o] o] F
1, 2-dichloroethane & 2 Suj32% =, 89 Fo EAsHe F-o} HF, ol 2o] wA: g 2
FHry oz zaAsRch Fol2L 107°M 9 ¥l A3 Fx 2 EA35lE el% methylene blue 9

ol &g o] gowmz AP FEE 77 @}k 2 HF, o2& BFol23 A4
2. methylene blue 8} o} 4% o} F-0] BF, 0|23} 37 FEHE Ao Bolx 25°C 94 methyl-
ene blue"HF, 0] 249} 1, 2-dichloroethane £oi¢] W3t 5434, K, =8.58 99t}

ABSTRACT. The effects of existing anions in hydroflucric acid solutions, F-and HF,~ on the

e AL

extraction of methylene blue —BF, ion-pair into 1, 2-dichloroethane have been investigated by
spectrophotometry. The absorbance of the extracted ion-pair is found to be independent of F-ion
up to 1072 molar concentration, which implies that F~ ion does not directly interfere with the
extraction. However, HF, ion competes with BF,~ ion for methylene blue and the extraction
constant for methylene blue—HF, ion-pair is calculated to be 8.5 at 25°C.
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Fig. 1. Reagent-blank corrected absorbance of MB-
BF, in 1, 2-dichloroethane at 658nm vs. concentration
of boron with (A) HeBO; and HF,
NaBF,.
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Tabie 1. Comparison of the absorbances for the extr-
acted complex into 1, 2-dichloroethane at 658nm from
H3BO; with HF and NaBF; solutions,

Boron, H3BO; and HF NaBF

¢g/50mi H,O total | blank | total | blank
5 .213 . 106 . 165 . 013

10 . 354 .113 .333 . 015

15 . 507 L1335 . 480 .021

20 . 645 . 156 .618 . 023

25 .788 . 160 . 748 .023

30 957 . 180 . 905 . 029

Table 2. Effect of increasing HF concentration in
NaBF; solutions on the absorbance of the MB-BF,
ion—pair in 1, 2-dichloroethane at 638am. Cyp+=4X
CBFa-‘

UF F-e Boron, pg/60mi H;O
1074M 10t M 5 i 15 30
0.72 .65 | -151 | .440 . 868
1.44 1.2 L1150 | . 448 . 869
2.88 2.2 . 154 . 454 . 876
5.98 38 . 156 . 457 . 882

2 Calculated values.

£ % ¢ aelne,

(HF) =8.5X10?[H*} (F~} (1)
(HF;") =6.9(HF) (F-) (2)
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At Fig. 29] HF 27 ¥=¥% 2 =FdA
A Fed 9 A2 3} Fig. 2460A
BEo] HF 8 27557 <F 0.2Mo el M &
F-ol &9 sEr oohA] £ W3 g nodFA &
I obF AFE HF £9 44 & 1.3X1072M 2 o
A8 FA= A dbdel HF, ¢ FEE %
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Fig. 2. Logarithmic concentration of HF;~ and F- of
hydroflueric acid solutions.
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HF , M

concentration of HF with (upper) and without BF; (lower).

Concentration of BFy~ : (a) 7. 1X1078M, (b) 2. 1x1073M, (c) 4.2X107°M,

Table 3. Effect of the addition of NaF to NaBF,
solutions on the absorbance of MB-BF,; ion-pair in
1, 2-dichloroethane at 658nm.

NaF Boron, xg/50mi H,0

M 5 15 30
6. 58x 1075 . 150 . 457 . 860
1,23X10™1 L 151 . 457 . 865
2, 20x10°¢ . 153 . 466 , 866
3.77X107¢ . 154 .477 . 870
1.37X1072 . 154 . 487 . 899

Table 4. Absorbances of thz extractel complex into
1, 2-dichlorozthane at 658nm from concentrated HF
solutions.

HF | BF-e Boron, pg/50m! H,O

M 1072M) &g o 15¢ | 304 | (¥
Q.22 1.4|.211 | .106 | .463 | . 155 | .836 | . 180
0.4 3.3).254|.196|.559(.313|.915|.360
0. 66 4.71.315|.261|.617 | .383 | .992 | .516
0.88 6.1].383|.380].754.542 (1.11|.751

<calculated values. Concentrations of methylene blue:
528X 1075M; “8.6X1075M; 41.7X1074M.
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(Cor; —(Ar- A )W/EV, 1/ Cog

Ff.g‘. 4, Plot of AT/AHF:_ vSs. [CBF‘__ (AT_AH.F;-)
Vo/eV,) /Cur,~ using the data in Table 4. Concentra-
tion of methylene blue : () 2.8X10°5M, (A) 86X
10°5M, (X) 1.7X10™4M.
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Table 5. Absorbances of the MB-HF, ion-pair in
1, 2-dichloroethane at 658nm from various KHF,
solutions.

KHF; HF;~« MB+, M

M 10°2M | 2.8X107% 8.6X10°5 1,7x10-¢
325 2.2 .202 .318 . 335
.538 4.0 .285 - 385 -430
.74 5.1 - 340 . 510 - 609
.921 6.4 . 395 - 600 .710

«Calculated values,
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Fig. 6. Infrared spectra (1000~1800cm™!) of KHF»
(curve a) and MB-HF. (curve b) showing a broad
background absorption of HF,~ superimposed with the
peaks of methylene blue.
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(2) 1.7X10°*M,

Table 6. Absorhance variation of MB-HF; ion-pair
with the addition of NaF in 0.002M KHF; solution
at a given Cypr=1.0X1073M.

NaF, M HF;-, M Absorbance
0.0 1.5X107% 0.61
0.10 5.6X10°¢ 0.73
0.30 1. 1X107? 0.78
0.70 1.5X1073 0.83
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we wletgds FRAEV 2L A& AUz
2t}, HF -gAe) EA8E F 802, F 9
HF,; ¢ 94&& AAAez 2A5td 2 991§
A 2 A5, Folge 1072M9] £ FEE
ZA s et FE94 Fo QABI}A EA
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oke}. =2t NaF & 22 & 7etd 894 F
9] Fo]& 357} AAA A HF o] A}
= &oz YL oEAR 4 Arkd HREAC
A e v)Avh P Ag HF £, KHF&
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