326 gk X W 1 69 4 (1983) w2 %

--:nuullmmuumnlu © 1983 ISV}
. 70V 2 3 ARRIN-FE D T EEIC & B
Mhre L owEE
fRIEE U™ - e FHELY - (R ™ - RE IEM*

Emission Spectrochemical Determination of Boron in Steels with
Pulse Height Distribution Analyzer

Minao 1TO, Shoki SATO, Hiroshi Fusuipa, and Masanao NARITA

Synopsis :

The method for rapid determination of total, acid soluble and {insoluble boron was established by
using emission spectrochemical apparatus equipped with pulse height distribution analyzer. By using
the analyzer, emission intensity can be expressed as different level intensity of pulse height distribution.
It was made clear that soluble and insoluble boron had different contribution degree to each intensity
and that this contribution degree varied at different pre-spark. Therefore, it is necessary for accurate
determination of boron that this contribution degree should be corrected by using two intensities, of
which contribution degrees are different. It was found on this two intensities method that total and
soluble boron corresponded well to 502 intensities at zero pre-spark and at 2000 pre-spark and that
insoluble boron corresponded well to 70% intensity at zero pre-spark and 50% intensity at 2000 pre-

spark.
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Table 1. Measuring conditions.

Spectrometer : GVM-100
Dispersion : 0. 46 nm/mm
Blaze wavelength : 200 nm
Entrance slit width : 30 ¢
Exit slit width : B50 ¢, Fe 100
Analytical line : B 182. 64 nm, Fc 1382.04 nm
Exitation source : SG-800
Secondary voltage : 400 V
Capacitance : 5 ¢F
Inductance : 2pH
Resistance : 2
Discharge per sec : 800 in analysis
Counter clectrode : W-rod, 6.2 mm, 30° cone
Analytical gap : 5 mm
Argon gas How rate @ 10 I/mm (in preflash)
5 [/min (in analysis)

Table 2. Content ranges of the samples used.

Element Content range (%)
C 0.04 ~0.42
Si 0.13 ~0.81
Mn 0.50 ~2.06
r G. 508 ~0. 015
S 0. 009 ~0.026
Cu 0.02 ~0.14
Ni 0.02 ~0.13
Cr 0.04 ~1.12
Mo 0.01 ~0.47
Ti 0.01 ~0.17
Total B < 0. 0002~ 0. 0051
Sol, B < 0. 0002~0. 0045
Insol. B < 0. 0002~0. 0031

FISERLCERIR U, Bl 2w LIl Th b, -t
GATLERIP A Table 2 o34, chbHakiho B &4
L H A BiRE (146) CTHEM L, dfsb ks K (15%)
© Fe e ExfgbL, HHEIFHECHINTAHML, D
AW X OFE XD B A 4 F L I s X o T
EB L, HtithoB% Sol. B, f§Xxdid»B#% Insol. B
L LTEDT. FhFofans (Total) B &L L.
2.3 AEHE

FEOMER A = 5 v 4 2 FZ 540 F 7013 880 PHE-AL
W HRVGCHRHS L, FOL#Wss X ON iR eI 2000 [4b)
TOMIL DY AJIE L, X S0l Lol
A 10 IR DK Ui & EOFEEE 2 LB Lo UL, #40 %
X 0° 480 PHESAECoo fk BFAIE T K& Ieiidlehore
DT, HEROBEL 40 BHEML VL S L.
PDA pwid 1o B Z & WEEEETL A CTh D Fe
OB A ME L, T Fe @EENSN L 13 & O
FEEXERS o L TX D, ZOBOWNETIE Fe D
SERHC X LT 1209 35 X OX 85% i % L X o
TR &L, Fe MEREORMAE ML 7o b TOMELF
BN THRD L LTHRM LI

¥ 7= PDA -cixalidy 1000 [0] £ 7-(% 2000 1] fix
AT, FOMNAEDCT - 2 0B AYTH. 2D
Ao L 7o3sir REM-1200 o {575 4k 4096 [u]

DL F Tl DT, = OO TR I D AR L % ]
BT % 7205, 1000 [l fGEdE s v 7y v 7

F5E b Uiz, $7-4096 [mLL LRI E7- L X0
ERMNLLENS D L X, RWRERTE, KB
X T UHEMINT CHORELXG L, WICERD
FE R IR R o> 4096 1A AnEE L.

3. REBRBRBIUER

3.1 BORNMEOEREL

— R RN M TR LE T S F T
HEER T O2TH LHEEN TS, £ T Insol. B 5
M 5 3 P DT B ofRIEIREES & HGEIIE A
OB OBR, Vid s It AR S & Fig.
1 =k teote, coBo -t gl &0 e
LR Insol. B {54i#p38 & U1 RNGIE 2 5
O RNRIED L LT B £ TOPHBER 2L < e
Lol LT WA, Tt Insol. B 23 2ppm LITF
DRFHTIXET 2000 [ fE TEE £ s H At Insol. B
#% 31 ppm @ GRFHCIAOEA LAY 2 % TR 6000 [
O FHGEALETH D, JUS HIEGE 2 b oo il i
g AL NE= g SN | PRGN SN RD »§) R el 4 TV LN
a2y TlET2 & Fig. 2 o Z &< etz b

— 141 —



328 g X W 69 4 (1983) 2%
Sample D Sample E
zero pre- zero pre -

pépark spark
'; ~~
- -]
5 <
3 ple A 2
>
@A >
$ g
£ 2
Sample B 2
j Sample C
0 10 20 30
Discharge time (sec)

Fig. 1. Intensity-time curves of three samples.
Insoluble boron content of sample A is 31ppm, B,
I5ppm and C, <2ppm. A second of discharge
time corresponds to 400 discharges.
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Fig. 2. Intensity distributions at zero and after
6 000 pre-spark pulses. Sample D contains 6 ppm
of sol. boron and 2 ppm of insol. boron and E,
5 ppm sol. and 15 ppm insol. boron.
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Fig. 3. Illustration of distortion analysis method
for determining sol. and insol. aluminum.

coThiz(2YyRiex s Ly BEMAEINOR S 1IC
Bl EFETHETS. b HHARHFD Al 234
~T Sol. Al F7:i1 Insol. Al » UTHEAT B & X2
W DEZINCHENT LI\ AL H DB, ZoEZINC L
A Al OFEHENEDIECERAZIR TS Z 25

= D ERICHERE Y% T i HCE 0 10ded> B o5y 53 Az 14
H A iR s,

Table 2 2 78 Lo 847088 AUkbh T BCE e LT
1000 (il i 2 fiv s, Bod S U o0 A1 & il L
7o, Z O E Fige 2 o TR O filai L
Fo X OIS S A TR IE 30 AL 50% ool
e m b EHBEING, 2T (1)Ko a% 30, 40
B LS50, (2)FKD k% 0.75, 1.00, 1.25 35 X 0¥ 1.50
EBLER T L ED Iy BXU n &R, [—Iyx (n/N)
L Sol. B 4 fi#k X O Iyx (n/N) & Insol. B f&4i#
ot KE RO . Fic 0B L A EEM & B
GATHRE D G DR E & LT IEMEX oq BRD .
—h# Fig. 4 z3. chtbo I,—Lyx (n/N) & Sol.
B roxhirE LS E - &, ¥ 72 Iyx(/N) &
Insol. B Xz A FIEOXILAH D, a=40 B IO k=
1.00 o L xorbpd2s b IS TIEFEIA 04=3.5
ppm LA T EANHm D7, O BRI HEE 0 &)
Y LB Fooh I, I3 8 KON Iy 9l & Total B, Sol. B,
35 £ Insol. B B mig & ke, oz X 5
FELiDEiEX AR5 L Table 3 O+ feofn.
—Ji, BEHRETR O B HAiKo RO 50 Xk
#fig & LT Total B 9.9ppm, Sol. B 15.4ppm I
X0 Insol. B 9.4ppm THDH I EhELLE, il
T O Mo #iE i Total B 550 Sol. B “i2iz - A
Exhitirse <, Insol. B Lixh B RUEAIN LT WL 2 &
Biisom s, Insol. B o XfIL S A {RFEAfILE L

Sol B
16
RRTY
&
a
=L 13+
> --
5 J Insol B
2
[*]
<
St \/ﬂ/ﬂ
4- \//A,/,A
3
o5 100 15 150

O :d300 Al [ Iso
Fig. 4. Accuracies of boron determination by the
distortion analysis method at zero pre-spark.

Table 3. Relation between total, sol. and insol.
boron contents and emission intensities, I3y, [5, and
I, at zero pre-spark, expressed as accuracies.

Accuracy (g, ppm)
Intensity

Total B Sol. B Insol. B
130 9.6 14.6 6.1
130 9.8 13.9 5.3
Io 9.7 13.8 4.2
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Table 4. Relation between total, sol. and insol.
boron contents and emission intensities, fyy, f54 and
Iy after 2000 pre-spark pulses, expressed as accu-
racies.

Accuracy ( g, ppm)

Intensity
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Fig. 5. Influence degree of sol. and insol. boron
on emission intensities. mg) shows influence of
insol. boron, I,(), sol. boron.
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Table 5. Accuracies of two intensities method
with correction of co-existing element effects.

Accuracy (g4 ppm)

First intensity Sceond intensity
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4 L7005 000y 35 3.8 1.7
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