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Determination of Trace Amount of Calcium in Steel by Atomic

Absorption Analysis

Fujio TUGANE, Masataka KAMAKURA, and Fukuji AOvaMa

Synopsis:

An atomic absorptiometric method was investigated for the determination of trace amount of
calcium in steel. With the use of NyO-C;H; flame and of the inhibitor (KI+I;0;), the effects of
Fe, Al, and Ti were eliminated and a directly determining method was obtained with a high sensiti-
vity. The present method was compared with the emission spectrographic one and they agreed with
cach other. The acid insoluble residue was also determined and was in only a negligible trace
amount, being under the lower limit of this method. Applying to calcium-containing low alloy steels
and high alloy steels (18-8 stainless and high speed steel etc.) the results showed a good precision of
the lower limit of 1 ppm and the standard deviation of 1-6~2-4 ppm.

(Received Sept. 11, 1970)
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Fig. 2. Effect of beam height,
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Table 1. Working condition for calcium.

Wave length 4227A
Slit width 0-18 mm
Nitrous oxide flow 6/ /min
Acetylene flow 51 / min
Burner head setting 9-4 mm
Lamp current 10mA
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Fig. 3. Effect of the concentration of acid.
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(1) Nitrous oxide-Acetylene, Ca only

(2) ” ” Fe added 0'5¢g
(3) » ” Fe added 10g
(4) Air-Acetylene, Ca only

{5) ” Fe added 0°5g

(6) ” Fe added 1°0g
Fig. 4. Effect of flame.
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Calcium (#9/m!)

Inhibitor : respectively added 0°2g (1) Ca only (2) KCI
(3) KNOs (4) K;CO,3 (5) SrCl, (6) KI+1:05

Fig. 5. Effect of inhibitor on the nitrous oxide-
acetylene flame.
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Fig. 6. Effect of inhibitor.
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Fig. 7. Effect of filtration.
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Fig. 8. Calibration curves for calcium.
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Table 2. Determination of calcium in low alloy

Emission specirographic method

60

40

20

steels.

Sample No 1 2 3 4 5

52 65 23 16 13

52 67 23 18 14

55 67 16 17 10

54 64 23 15 15

53 66 18 13 13

Amount of 53 | 63 | 19 | 16 | 11

calcium (ppm) 54 63 19 17 15

53 63 18 15 13

58 20 15 10

22 13 14

22 17 12

22

Average 54 65 20 16 13

¢ * 1-9 1'8 2-4 1'6 1-8

¥ g |2 (xi—x)?
’ \/ n—1

Table 3. Determination of calcium in high alloy

steels.
Amount of calcium
Sample (ppm) n—2 Average
Pure iron 5 5 5
SK 3 8 8 8
SK 5 8 8 8
17 Gr 12 Ni 8 6 7
AiSi 303 7 7 7
AiSi 304 5 5 5
SKH 2 8 8 8
7 7 6 6'5
SKH 9 7 6 65
& 6 5 55
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LDEZITHESE T oy b LARBEHRESMEIREE T
EHREE T30 FEELTENEOC S THEL, g
BcEb ok hE Ca g LTRDDHEICE DEHD
Ca %KD 7.

OB X Wkdi-grhd Caigix, Trace~ 5 ppm
OFAT 4-2 Wi~ HET, Fe 2 /-HEg L e
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Fig. 9. Comparison with the emission spectrogra-

phic method.
Sample : low alloy steels (SCM 22)
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Air-CoH, T3 Fe JLfFEMSIHATIC LA D TREREMSE
Tt 558 NO-CoH, TFEICHKT 5.
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HE R buF o Ll ERIEIFE & L CHERT LR
1,Os & KI 28R THEVWDONRETFTHDH,
iz LE#E L CE R T H D 7s

(3) Ca ZIEMARLAEEERCOWT, HBHE
Lo LcERmRTESRBESEON. EEa4

SRR Ca 2ERE LR, vwitvd 10ppm BL
TTCHO.

(4) BFEGHE Ca it oWIEEERRALBEE, 3&
AET I s BEORRL»RET, HCL HNO;, ¥
Xt HCIO, 2 AW THRE 2 AR L Ichd, ThOOR
CRED CaliXhbdTHHLBOTHILKBRLEEX
L5 L LEBRIOTIRAIOBW L EEETS
L ELSHMRETTOLESD D

(5) HHFTERRMEEOBRELOTWESEMD
Ba, I0EECRENT D & 0 LA EEZRDEE T,
% 70~80 min TH 5.
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