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Determination of Magnesium and Zinc in Iron and Steel by

Atomic Absorption Spectrophotometry

Okiko KaMMORI, Isamu TAGucHI and Kenzi YOSEHIKAWA

Synopsis:

Trace amounts of magnesium and zinc in iron and steel were separated by an extraction with 2—
thenoyltrifluoroacetone (TTA) in methylisobutylketone (MIBK) under the existence of ammonium
tartrate and determined by atomic absorption spectrophotometry. The recommended procedure is as:

follows.

Take 0-1g of sample and decompose it with 10m! of 6N hydrochloric acid by heating. Oxidize-

the iron with several drops of nitric acid and evaporate the resulting solution to about 2ml.

After

cooling, dilute the whole to about 10 m{ with water and add 10m! of 109 ammonium tartrate. Adjust
the pH with 7N ammonia water to 8'5 when magnesium is determined or to 8 when zinc

is determined. Transfer the solution to a separatory funnel and shake for about 2min. with 10 m! of”

0:01M TTA-MIBK solution when magnesium is determined or with 10 m! of 0-1M TTA-MIBK solu-
tion when zinc is determined. Discard the aqueous layer and transfer a part of the organic layer
through a dry filter paper to a sample cell. Spray it into acetylene-air flame and measure the abso-
rbance against the blank solution at 285-2 myu when magnesium is determined or at 213'8my when.
zinc is determined.

By this procedure, from 0-0001 to 0-0050% of magnesium and from 00001 to 0:01009 of zinc in
iron and steel were determined within 30 min. The interference of the co-existing impurities in iron
and steel was negligible.

(Received 7 July 1967)
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Table 1.

Effect of co-existing elements on deter-

mination of magnesium and zinc by atomic

absorption

element : 100pg, co-existing iron :

spectrophotometry (co-existing
100mg)

Co-

Effect on determina- Effect on determina-

e tion of magnesium tion of zinc

CXlStlng :

element : Magnesium [ Magnesium  Zinc added | Zinc found

‘ added (pg) | found (ug) (zg) (z8)

Al 50 | 34 60 60
As 3-0 3-0 60 60
B 3-0 3:0 60 6-0
Ca 3:0 3-0 60 59
Ce | 30 2:9 60 60
Co 3-0 3-0 60 60
Cr 3-0 3:0 60 60
Cu 3-0 3-0 60 60
Mn 3-0 3-0 60 60
Mo 30 3-0 6:0 60
Nb 3-0 3-0 60 60
Ni 3-0 3-1 6-0 60
P 3-0 3-0 6-0 6-0
Pb 3-0 30 6-0 59
Si ; 3-0 3-0 6-0 60
Sn | 30 3-0 60 60
Ta | 3-0 2-9 60 6:0
T } 3-0 3-1 60 61
\Y% | 30 3-0 6-0 6-0
w30 30 60 6-0
Zn ‘ 3-0 30 — —
Zr j 3-0 30 60 59
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Table 2. Analytical results of magnesium and zinc in iron and steel.

I
Sample - i

Magnesium found (%)

i’ Zinc found (%)

Carbon steel No.
Carbon steel No.
Carbon steel No.
Carbon steel No.
Pure iron No.
Pure iron No.

DN == o GO N —

0-0002, 0-0001, 0-0002
0-0002, 0-0002, 0-0002 !
0-0003, 0-0003, 0-0002
0-0002, 0-0002, 0-0003

{ 0-0004, 0-0004, 0-0003

‘ 0-0006, 0-0006, 0-0006

0-0004, 0-0004, 0©-0005
0-0007, 0-0006, 0-0006
0-0028, 0-0028, 0-0027
0-0005, 0°0005, 0-0005
0-0001, 0-0002, 0-0002

<0-0001, <0-0001, «<0-0001

Carbon steel No. 1: C0:07%, Si0°08%, Mn 0-17%, P 0-0879%, S0:0979,, Cu0-149,,

Ni 0:02395, Cr 0-0229;

Carbon steel No. 2 : C 0-149%, Si0:069%, Mn 0-41%, P0-118%, S0°0509%, Cu0-19%,

Ni0-0259%, Cr 0°030%

Carbon steel No. 3 : C 0189, Si0-249%, Mn 0:359%, P 0:015%, S 0-008%, Cu 0-18%,

Ni 0°0299%, Cr0-11%

Carbon steel No. 4 : C0°219, Si0'119%, Mn 0°51%, P 0:014%, S 0-0209;, Cu 0-199%
Pure iron No. 1 (Johnson Matthey, England) : C 0-0008%, Si 0-0009%, Mn 0-0006%,
P<0:00029%, S 0:00119, Cu 0-00042,, Ni0-00149%, Cr 0-0004%
Pure iron No. 2 (Light, England) : C 0-0011, Si 0-0010%, Mn 0-0010%,
P<0:002%, S 0:0002%, Cu 0-0003%,, Ni0-0026%, Cr 0-0019%
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