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The Determination of Boron Nitride in Steel by Means

of Infrared Spetrometry

Synopsis:

Kimio SUGIMOTO, Masary YAMAGUCHI,

Haruhisa IWARIRI, and Hiroshi HarA

A rapid and sensitive infrared spectrometric method is described for the determination of microgram
quantities of boron nitride in steel. An infrared absorption spectrum of boron nitride(BN) is characteristic
and sensitive as reported by Ohiko Kammori and others, by whom a very successful method for the deter—
mination of BN in steel has been proposed.

In this study further improvements were made by employing the procedure of the incineration of the
residues, that is, the recovery of BN on filter became complete and very little effects of other chemical com—
pounds (carbides, filter, etc.) were observed.

05 to 1'0 g of sample is dissolved with 50 ml of H,SO, (14-6) in a 200 ml beaker, then the solution is
filtered with fine pore size filter as used for BaSO, filtration. The residues on filter paper in a crucible is
heated very gently with small flame of burner until all the paper is reduced to carbon without taking fire,
then incinerated in electric furnace at 500°C for 20 minutes. The resulting residues mixed with 300 mg of
KBr for about 15 minutes in agate motor is prepared into a pellet of 13 mm in diameter. Absorbance
measurements of the characteristic BN band at 1380-! cm are made by the base line method.

The minimum detectable content of BN in steel was 0.0001%, and the calculated values as B agreed to the
acid insoluble B content.

(Received Mar. 13, 1971)
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Table 1. Chemical composition of samples (%) .
S 1 Al B N
?\Tmp e Si Mn P S )
o- sol. insol. sol. insol. sol. insol.
B-1 0:27| 0:30| 0:55{0:007 | 0-010| 0-003 | <0-001| 0°0004 | 0:0004 | 00050 | 0-0018 | 0-007
B-2 0:25] 0°30| 0'55|0:006| 0-010| 0°002 | <0-001| 0-0018 | 0-0014 | 0-0035 | 0-0032 | 0-010
B-3 026 0-30| 056 0006 0-010| 0-001 0-002f 0-0035 | 0-0029 | 0-0013 | 0-0057 | 0-010
B-4 0:24| 0-30| 0-57 [0-006 | 0-010| 0-002 | <0-001] 0-0102 | 0-0027 | 0-0018 | 0-0056 | 0-007
. . BELEDL, ERRBBITELRIE—CELLT
2. REBLUEE . — s .
A, 15min & #E, 400 kg/cm? zhpEL 10 min
21 H OE FRFF T B EY.
(1) #1kiz53% (99% up) : K & K Laboratories (6) PRSIV OB B Uo8gR %, #

#1 (Plainview, N.Y. - Hollywood, Calif.)
(2) B{EE5%FE (99% up) : K&K Kaboratoriesk!
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Fig. 1. Infrared absorption spectrum of BN
(the reagent).
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Fig. 2. Infrared absorption spectrum of the residue
extracted from 0-3g of sample B-4 (incine-
rated, filter : No 5c).
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Fig. 3. Infrared absorption spectrum of residue
extracted from:0:3g of sample B-4 (by
Johnsons method).
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Fig. 4. Infrared absorption spectrum of membrane
filter (SM 1 1308) incinerated at 500°C for
20 min.
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Fig. 5. Effect of incinerating temperature on the
recovery of BN,
sample : B-2 (0-4g)

incinerating time : 30 min
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Fig. 6. Effect of incinerating time at 600°C on
the recovery of BN sample : B-4 (0°6g)
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Fig. 7. Effect of incinerating temperature on¥the
recovery of BN and B.
sample : B-4 0-5g

incinerating time : 45 min
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Fig. 8. Effect of incinerating time at 500°C on the

recovery of BIN.
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Table 2. Effect of acids in determination of
insoluble B (%) .

Sample
\ B-1 B-2 B-3 B-4
Acid

HCI (1+1) | 0-0004.| 0-0013 | 0-0028 | 0-0027
HNO; (1+2) | 0-0004 | 0-0014 | 0-0029 | 0-0027
H,S0, (1+6) | 0°0004 | 0-0014 { 0-0029 | 0-0027

Fig. 8 X 1 50min ¥ Ci3hnBghi o 13 2 Hhik
v 10 minBUFCTRIRIEA AR5 THRIMNC X B EEMNT
FETH 2. ThHD g, S, 500°C, 20 minfpZh LT
KT 5 0BBEFHTHL L V2D,
4.6 BFRBOTIUEES>EEEMBCHKETEE
BEAMZEETHRT S &, HbhDiT > FO—5iTE
RET RSB ETLOTES. COXRSBEEREY (FiE
MIESFR X, E5RIEEHDO S LBNBRIGTHS
LEZONS. ZOTBEMIES5FE Gnsol. B) BBNT
H5 &3vhiE, HCl, HNO;, H,SO,icxt L TR CEE)
B RTRTTHEY. WEEBOBEYZ LT insol. B
BER LR » Table 2 wrd. Table 2 X 9 HCl,
HNO;, H.SO, Iz Xk % insol. B ffiicZEHR W2 &85
Ao, Zhix insol. B Ok BNTHL &
ERLTWS. ks BNEKEORBICAT HAEF L ER
Lick 25, MEBREBELEYZ LTHIERTHDIX 1 %L
TT&Hb, HCl, HNO; Tixx bicd v, EhFEKE D
EEAERETHDR.

06
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Fig. 9. Calibration curve for BN at 1380 cm~L.

(-log 7))

Abscrbance

4.7 BREBRBROER

KBr #lgErEiz 1 5 BNm 1380cm—! oRINIC kT 5
BREREERT 2720, BEXEZHAVT 10~30pg%
ENENERLI,D LD, 3 OB D GERIEE Bk
L, KBr 300mg D% X DR U7 2512 fE AN At
FROVBUL A R 7 vz ElE Lic. F7-8lEE LTBN%
10mg 349 & b, KBr BRCHWLT 10~30ug #H
UEZWErh b, REREERLLE S, BETFE
EE—FHL, NI VFb AL FEELRFTHOR.

Table 3. Analytical results of BN in steel samples.

Sample taken . Absorbance BN found B as BN

Sample (g) Add (—log T) %) %)
0-086 0°0009 0-0004
HCl (1+1) 0-129 0-0015 0-0006
0-122 0-0014 0-0006
B-l 0-098 0-0011 0°0005
in sol. B 0-500 HNO; (1+2) 0-111 0-0013 0°0005
0 0004% 0-080 0-0009 0-0004
0-086 0-0009 0-0004
H,SO.(1+6) 0-113 0-0013 0-0005
0-120 0-0014 0-0006
0-235 0-0034 0-0015
HClL 1+1) 0°269 0-0039 0-0017
0-279 0-0040 0-0017
_B"Q 0-296 00042 0-0018
in sol. B 0-400 HNO,; (142) 0-289 0-0041 0-0018
0-00149 0-234 0°0034 0-0015
0-213 0-0031 0-0013
H,SO,(1+6) 0-230 0-0033 0-0014
0-236 0-0034 0-0015
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0-225 00064 0-0028
HCL (141D 0-230 0-0066 0-0029
0-237 0-0068 0-0029

B-3
. 0334 0-0096 0-0042
in sol. B 0-200 HNO; (1+2) 0-300 0-0086 0-0037
0.0029% 0-301 0-0086 0-0037
0-222 0-0064 0-0028
H,S0,(1+6) 0-226 0-0065 0-0028
0-230 0-0066 0-0029
0-232 0-0066 0-0029
HCI (-+D 0-218 0-0062 0-0027
. 0-197 . 0°0056 0-0024

-4
_B 0-311 00089 0-0039
in sol. B 0-200 HNQO; (1+2) 0-321 00092 0-0040
0-0027% 0-235 00068 0-0029
0-223 00064 0-0028
H,SO, (1-+6) 0-249 00071 0-0031
0-208 00060 0-0026

z @ KBr FHIRETIER LcRERE Fig. 9 R T.
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1X»=0'0174x +0°001 LW S5EHKcDY, FEHEDR
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Fig. 10. Infrared absorption spectrum of the residue extracted by HySO,(146).
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Fig. 11. Infrared absorption spectrum of the residue extracted by HNOg(1+2).
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Fig. 12. Infrared absorption spectrum of the residue extracted by HCI(1+1).
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Fig. 13. Infrared absorption spectrum of filter paper (No 5C) incinerated at 500°C for 20 min.
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