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Determination of trace amounts of Al in iron and steels by graphite furnace atomic absorption spectrometry
Junko Uemura, Takashi Oishi and Yoshio Nuri

Synopsis: Graphite furnace atomic absorption spectrometry was used for the determination of trace amount of acid soluble

aluminium and total aluminium in iron and steels. A sample was dissolved with sulfuric acid. After filtration,

magnesium sulfate as a matrix modifier was added to the filtered solution. This solution was atomized at 3273K

and acid soluble aluminium was determined. For the determination of total aluminium the filtered solution mixed

with the solution obtained from residue fused with potassium disulfate were used. The solution was ashed at

2273K in order to avoid interferences of potassium disulfate. The pyrocoated graphite tube could be used 130

times for the determination of acid soluble aluminium, and the platform could be used over 100 times for the

determination of total aluminium. The proposed method was applied to determine acid and total aluminium in

stainless steel and tool steels.

Key words: graphite furnace atomic absorption spectrometry ; iron and steels ; trace analysis ; acid soluble aluminium ; total

aluminium
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Fig.1. Theory of atomic absorption spectrometry ©.
Iy:Incident intensity, L:Transmitted intensity, hv:Light energy
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Fig.2. Outline of measuring procedure.
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Fig.4. Measurement mechanism.
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Table 1. Operating parameter.

Exper imental No. Drying Ashing Atomizing|Cleaning| Cooling
A B C D E F G
I Temperature/K|353—423| 423 |[423—1573[1573—2273| 3273 3273 273
Time/s 40 10 0 30 5 4 9
I Temperature/K|353—424| 423 |423—1574|1573—2274] 2673 3273 273
2873
3073
3273
Time/s 40 10 0 30 5 4 5
jii| Temperature/K|353—424 423 [423—1273| 1273 3273 3213 273
1473 1473
1673 1673
1873 1873
2073 2073
21731 2173
22731 2273
23731 2373
2473 2473
2573 2573
2673 2673
2873 2873
Time/s 40 10 20 20 5 4 5
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Fig.5. Heat pattern.
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Fig.6. Relationship between concentration of sulfuric acid and
absorbance of aluminium.
Al:0.1mg/L, H,SO4: (0.09,0.18,0.27,0.36,0.45 ) mol/L
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Fig.7. Effect of matrix modifier on absorbance of aluminium.
solution: [AL:O.1mg/L, HoSO40.18mol/L, Fe:2.5q/L]
matrix modifier: [MgSO4:2.5g/L]
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Fig.8. Effect of atomizing temperature on absorbance of aluminium.
Al:0.1mg/L, H,SO40.18mol/L, Fe:2.5g/L, MgS04:2.5g/L
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Fig.9. Effect of coexisting K,S,07 on absorbance of aluminium.
Al:0.1mg/L, H,SO40.18mol/L, Fe:2.5g/L, K5S,07: (1.0,
2.5,5.0,10.0) g/L, MgSQ42.5g/L
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Fig.10. Effect of ashing temperature on absorbance of aluminium in
the presence of K,S,0;.
Al:0.1mg/L, H,SO40.18mol/L, Fe:2.5g/L, MgSO4:2.5g/L,
@: [with K;S,07, 5.0g/L], O: [without K,S,07]

Table 2. Cause of low absorbance below 1873K.
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Fig.11. Reference peak in the ashing step.
4-3 HETROTE

HMICHNTCIIEEFERZDRAS LU ZDREIILERH
Thd, RRTIIMEAZZSTIREFOHM (X7 L 28H)
ICREREL, ZORTHMEAIEHET DR (Ni, Cr,
Mn, Cu, Mgd&&UCo) ICDI\THREFL=, (Al+Fe) &%
[CTable 3TRI TREZNZFNARML T (A+FetHiFTsHR)
BRERE L, 2D (A+FetHETR) BRORAEE
MEL, (A+Fe) BRDBRAEEEDLEEE DIz, ZDHER
%Fig12l27R" 9,

Table 3. Concentration of coexisting elements.
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Fig.12. Influence of coexisting elements.
Al:0.1mg/L, H,SO4:0.18mol/L, Fe:2.5g/L, MgSO4:2.5g/L

Sanyo Technical Report Vol.3 (1996) No.1



(Al+Fet£EER) / (Al+Fe) DRMAEDLEIZIFIZIC
L, £ETENGFEL TERABRICEIIBEDL D, K
2C, BIEIINTDRT VL APICHBT2EBETRDER
BIVBEHENTI, MEBADSFENREGETEZDLE
ERITRNEARBTENTED,

4-4 ZEMIFFERABEE
4-4-1 solAEBICBWA/N\MO0d—T 41 VTERFD
el

GF-AASEICHNTIE, HEEABREZIA, MET DD
DIFELTERFPZRAND, BiFII—AZEICTLT—D
ERTDDTIIHL, g, Kt, BFL, 2UV—=27,
BERDIYA VIV TREBRAEA, BE, BRESINDD
T, B—2RFTOHIVBLUINENTETHD, LHL
ARARDBREICEDTIIO Y IHEELEY BEAFH
2T DDTRAMICISFERTERE L, BEBARATBELIA
REICKBDEMAEBDERT PN YFHELD, ZITEN
FOEATRERIE, DX ERRFOEGEZLIETDIHEN
HD,

AL RHERNT, —DO/N\(O0d—F1 >0
EIPCOEFRAEET O/, COEEDERBEICTT
BIEAEDEZEFiQI3IIRT,

Absorbance

50 100 150
Number of times

200

Fig.13. Relationship between number of times and absorbance of
aluminium.
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Fig.14. Relationship between number of times and absorbance of
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Table 4. Comparison of two graphite tubes.
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Table 5. Determination of aluminium in iron and steels.

sample Reference Analytical
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