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A Rapid Determination of Nitrogen in High Nitrogen Content

Steel by Inert Gas Fusion-Gas Chromatography

Synopsis:

Shoki SATO and Kaname TATE

Inert gas fusion-gas chromatographic method was applied to the determination of nitrogen in steel.
The flow rate ®f argon used for inert gas fusion was about 830 m!/min, and the extraction was
done at 2000°C for 3 min. The condition for gas chromatograph was as follows; column length: 2m,

column temperature : 40°C, flow rate of argon
absorbent was activated charcoal.

: 100m!/ min, and  detector current: 190 mA. The

Reproducibility of analytical results by proposed method has been proved to be excellent; coeflicient
of variation was 0-449%. Analytical results by this method had the same accuracy as that by JIS

method. Time for analysis was about 10 min.

As the results, it is possible to use this method for

determination of nitrogen in steel during steelmaking process.

(Received Dec. 2, 1968)
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Schematic diagram of apparatus.
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Fig. 2. Influence of collecting volume and extraction time on the nitrogen value.
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Table 1. Relation between analytical order and
nitrogen value.

Sample Experi- Nitrogen (wt%)
il R
“nwy| mental | Analytical order
order H-(2) [(H-3)
(1) [ (2)]C3)
- G C-1 | 0-436| 0°433| 0-421| 0003 | 0-015
(0°434| C-2 | 0°434| 0°431| 0-426| 0003 | 0-008
%) | C-3 | 0435 0°429 0422| 0°006 | 0-0I3
. D | D-1 |0°341] 0-334/ 0°330} 0007 | 0-011
(0°341f D-2 | 0-341] 0-336 0°324| 0°005 | 0017
%) | D-3 | 0-340| 0-335 0-326| 0°005 | 0-014
E E-1 | 0°255 0°249 0-242 0-006 | 0-013
(0-256 E-2 | 0°254| 0-252 0-237| 0-002 | 0-017
%) | E-3 | 0°257] 0-247| 0-236/ 0-010 | 0-021
F F-1 |0-171] 0'164| 0-159{ 0°007 | 0-012
(0-171] F-2 | 0-169 0-166/ 0-151) 0-003 | 0°018
%) | F-3 | 0166/ 0'161| 0-155 0005 | 0011
Mean 0-005; | 0014,

RIBEAZE L THT2fiao7:. LEREHAREBERER
BEOFICHHARAT A E AITOEBRITRAEL 28
D OIFIREL L, APARNRE2Z 25 L &3END
DIEFW VL. #ERE Fig. 3 iRl A, B2
Ak e b, ARHERURE 1650~1800°C iR T i3 aH
BRIBEASL < APIEEERE L2TW5, #i
TEBMIEEE 1850~2000°C D 6HH T 13 SEHARIIRES 1< BIfR
BFE—EDOEZRT & & biT, 1650~1800°C DR
E&EHI VEL, »oBIREOHEE XL —HLER
Rl kD, HEHARIREICE S 20 /EIEIR T
% &% EiEiC 2000°C & L 7=,
3.3 REBAEOHKRES
Z=EBPZLLC, D, E, F4FEFEORBLE,
FA—RB 22050 FCEHRE AL THMLEERY
Table 1 1ZRL 7. REHEA L{EH, 2/@E, 3{@EEOD
B RfE & i A EZ R L, | {EE ORI RS BED
EE—FL7z. ZOREHRABICEE L ZBFERAEL T
DR D OF R CERT SR EESBINT S Lk
DTHREPLBEIRAOSHMRESEEEIND X5k
5k, OFRFBRIBESMBVW T L, QBERFABERE
BRI ETREINLE LR ERDTONG. Dizcon
T, HEEEN 2g & 1g OB 2ELOEHDOIF
TH LR L. BRi12 Fig. 4 i RTI5CREE
219 2g THH lg THRBRAIRCKE & 752 58
Zrl, B HECEES, BRI OFCRARINERA
HERICIFEINTVEI5THS. @iIc2nT, B
HOFICHEHRA T LWiBE ZBIEL. TOHEER
Fig. 4 X3 &80T, ABZERSERALILLET
LHERHARIBE X DT V&K T &% 1900°C DLETHD

' |
Somple "\) Tem;r. - 2000
weight —— —C—) _] 1900
I7~19g
046 1800
L ©,
§ — N%
o r \"'\
‘f 043 - y T g
32 042 g
s L S Temp. ——) 2000 g
e T Sample Oy > =
% weight ‘ - 1900
r0~12g
046 — | 1800
045.- h\‘ l\ N°/°
044 S
\l\
043 | | .
042

i 2 3 4 S
Anglytical order

Fig. 4. Relation between analytical order and
nitrogen value.

— 24 —

&



A

i,

THATYAARBM- A v~ b VI TRERCL 2 EEREARPOERDEEEE 369

7o QIZDWT, SHPEERSHT T H ARG LT T
WEHEERBHOFERALRL . FOBEREBHEAYIRMLT
b, MLAELS THEREMITHEHEABCEKEL v 4
B O RS Shicho.

EDZ &b, BB IFTHEZERIRA LR L
ERARCRE L L 5 REE Oh D LR TE L DR
DTHETIIER S OFE LATHP | BLASFTER
WwZ kit s. Lal, Table 1 53tk ANE 1 BEE
L 2{EB L OETHEPINT Y XIS L, 2EBOE
HiHiz 00005% ZMETHZ LI X >TEHAEELY
RILVHENTESFAEOE L —BT 5 1M L2405
DE1ETHH 2@EMTTs LA
3.4 BEFAOH—4

HErLOMEFAL 7 0 T L HREDRESHAH
2:51 ZIWEMICIHE, | min, 3-5min, 6min, 85
min 3 XU 1l min OZERHE LIHERO LEBL 0
051 FOHRAI o= S 70 fORZIEEZHADY
— VB EBIEL Fig. 10 DA, HiBEL kDI, &

Table 2. The uniformity of nitrogen in collecting
gas.

Nitrogen (vol9)

o 1°0' |35 |60 |85 |1'1'| R

0-0210/0-0204{0-0206/0° 02070 0206/0- 0006
0-0397/0-0394/0-0393(0° 0393] — [0~ 0004
0-07550°0756/0°0756|0°0760,0-0755/0 0005
0-1445/0° 1447|0° 14500 1444/0- 1450|0° 0006
0-1444/0° 14450 1444{0- 1438/0- 1443/|0- 0007
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Fig. 5. Relation between degassing time and
blank value.
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Table 3. Experimental result of gas

chromatography.
X lm 2m 6m
*2

£\ s | 40°C| 70°C| 40°C| 70°C| 70°C100°C
Ec |05 [1397 [1128 [31451r |2521 [958 frige
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[
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Fig. 7. Example of gas chromatograms.
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peak height. &0
40
Date 26-10-1967
Sample EX 839-2 20
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Imin ! : I 1 1
Peak height 115 mm : % 0T 0z o3 o3 o5
N w% 0394 ; Nitrogen (vol%) for line A
| Nitrogen (wt % / Somple Ig) for line B
| P Fig. 10. Calibration curve of nitogen by gas
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|
H2 —— —
Table 5. The comparison of results of nitrogen by
S?mf"e qﬂslon” this method and chemical analysis.
60 40 20 -1
i . ° . ° Ch S li Nitrogen (wt%)
Fig. 9. Example of gas chromatogram in routine arge amplng
work. No period This method Chemical
15 me analysis
Table 4. Reproducibility. Z 5709 Ladle 0-408 0-407
N Z5711 % 0-438 0-439
: o Z5712 7 0-413 0-415
No Nitrogen (wt%) Z5716 ” 0- 442 0-441
. Z5717 7 0-430 0-427
1 0-454 Reducing . .
2 0-455 E6800 period 0-362 0-362
3 040 ” Ladle 0439 0-441
4 Reducing . .
5 0-453 E 6801 period 0-337 0-336
6 0:454 Y Ladle 0°440 0-446
7 0-453 Reducing . .
8 0-454 E 6802 period 0-361 | 0-365
o | 0-457 Z Ladle 0448 | 0445
? 0-452 Reducing . .
E 7846 period 0-326 0-331
X 0-4538 2 Ladle 0-432 0432
Reducing . .
R 0-007 E 7847 period 0-220 0-215
7 Ladle 0445 | 0-448
’ 0-0020 E7850 | Reducing 0338 | 0344
period
C.V. 044 7 Ladle 0-460 0-464
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Table 6. The time required for this analysis.

Operation Time ( min)
Polishing, cutting and weighing of 1-5~2-0
sample
Loading and melting of sample 3-5~4-0
collecting of gas
Analysis of nitrogen by gas LE._3-
chromatograph 2:5~30
Measurement of peak height 1:0~1-5
calculation
Total 8-5~10"5
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