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Spectrophotometric Determination of Microamount of Boron in Steel by
Solvent Extraction with Tetrafluoroborate-Methylene Blue Complex

Synopsis:

Shigeo WAKAMATSU

A simple spectrophotometric method is described for the determination of microamount of boron in
various steels by solvent extraction with tetrafluoroborate-methyleneblue complex. The procedure is as

follows :

Dissolve 1g of the sample in 20ml of HNO; (1 :1) or 20m! of aqua regia, add 15ml of H,SO,
(1:1) and 15mi of HyPO,(l : 1), evaporate to fumes of H,SO,, cool, and dilute to 250ml with
water. Transfer 25mi of the solution to separatory funnel, add 10m! of water and 5ml of HF (5%)
and let stand for lhr. Add 20m! of water, 2m! of methyleneblue solution (0-001M) and 25m! of
dichloroethane, and shake for 1 min. Let stand for 5min to allow the layers to separate. Filter the
dichloroethane solution through a dry filter paper in to a dry absorption cell. Measure the absorbance
against blank solution at 660m z. The procedure needs less time than any other methods reported in

the past literature.
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Table 1. Conditions for formation of BF,-.

I tioat Volume of H,SO, H;PO, HF added Temp. Standing S !

nvestigators solution (m!)| added (m!) | added ( m!) (mi) (°C) time ( min) ample
JIS (1963)® 70 (1+4) 20 | (1+16) 10| (225) 10 | Room temp.] 25~30 Steel
JrrsumaTsu et alio> 20 GN) 5  (1+2) 5| (5%) 5 |Room temp. 60 Efﬁi{
JIS (1969)111 20 (5N) 5 — (5%) 5 25+5 40 Steel
GoTo et al.® 20 (5N) 5 ! — (5%) 5 20~23 60 Steel
KAMMORI!® 20 (BN) 5 — (59%) 5 | Room temp. 60 Steel
FUKUSHI et al.®) 20 (GN) 30 | — (5%) 2 |Room temp. 120 Steel
OnisHr et al.i®d 20 (8N) 5 — " (5%) 5 [Room temp. >60 U305,
UTsumt et al.1® 20 (IN) 3~5 | — b (1594) 2~-3 >20 30 —
NISHIMURA et al.!6) 50 (3N) 3 ] — y (1594) 1°5 >15 90 —
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Table 2. Effect of concentration of H,SO,; and

H,PO,.
B added |H,SO,(1+1)] HPO,(1+1) Absorbance
() added (m!) | added (mi) (—=logT)
? . 0 0-119
10 (0°3N) | 99¢0-7N) 0120
. , 0 0120
05 115 (0°45N)| 9007 1) 0120
. o 5118
20 (0°6N) | 99¢0-7N) 0118
, 0 069
30 1 15(0°45N) 28(0-71\1) oo
, 0 0-69
2000°6N) | 99¢0-7N) 0-68
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Table 3. Comparison of blank value.

Absorbance (—logT)

Sample Reference solution
B:0 | B:05ug|B:l0ug| B:20sg
High strength steel Dichloroethane (A) 0-40 i 0-52 0-63 i 0-86
Low carbon steel Blank solution (B) 0 | 0-il5 0-23 i 0-46
(A)—(B) 0-40 0-405 0-40 0-40
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Table 4. Formation of blank value.

Procedure Absorbance Source of blank | Absorbance Ratio (%)
() 0-38 B from reagent (2)-(1) 0-05 12
(2) 0-43 F-Methyleneblue (1) -(3) 007 16
(3) 0-31 Methyleneblue (3) ; 0-31 72

Table 5. Determination of boron in steels.

Recommended methaod 1
Sample Boron added JIS methodo
B found (%)
Absorbance B found (%)
. 065 0-0028
High strength steel . ] .
) — 0.66 0.0029 00027
0-65 0-0028
, 044 0-0019
9 — 044 0-0019 0-0020
0-43 0-0019
P 0-200 0°0009
3 — 0175 0-0008 0-0010
0-185 0-0008
P 0-070 0-0003
3 — 0-080 0-0004 0-0004
0-085 0-0004
0-115 0-0005
0-0005 0-110 0-0005
Stainless steel 0-110 0-0005
0-70 0-0030
0-0030 069 0-0030
0-70 0-0030
BN RV % R (A R R & I~ 7.
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