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Flame atomic absorption determines the content of lead,
iron and manganese in burned gasoline

Xiaobai Li
Comprehensive Inspection and Testing Center Datong, Shanxi Province 037000

Abstract: With the environmental protection of automobile exhaust emission standards increased year by year, the use of
gasoline additives is more stringent requirements, such as tetracthyl lead, ferrocene, and MMT (Methyl-cyclopentadienyl-
Manganese-Tricarbonyl) are strictly prohibited to add to gasoline. Through the determination of its metal element content,
to detect whether it has been added. Atomic absorption spectrometry (AAS) has been mainly used by inspection and testing
institutions for its advantages of high precision, low detection limit, and fast analysis speed. The content of lead, iron, and
manganese in gasoline was determined by a flame atomic absorption spectrometer, and the recovery experiment was carried
out to verify the accuracy of the method.
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Table 1 Instrument working conditions

o, OPFTER | RAEHTTE | ATHLU | KA | HAe
nm mm mA | mL/min mm
Ph | 2833 0.7 10 2.50 47.80
Fe | 2483 0.2 30 2.50 40.69
Mn | 2795 0.2 20 2.50 40.69

4 RFETALEE

1 50mL 25 5 A A 30mL MIBK, H il A 5.0mL
HiARE, IRAHAS. IMA0.10mL (100w L) JiHHk
H30g/L A HL - FH 2R VR T, IRAIA), Erik 1 minil H5E
RN A 5.0 mLARFR G EON 1% 1 58 A H ik =2
Fie -MIBK I, A5, FIMIBK A2 25 2 S0mL I A
Bsy, WA RS RO TAERRMEIA I, T EWOERE,
A HHER SRR

5 MR

53 A 283 3nm AL E 45 5 . 248 3nm AL E 2R

. 279.5nm Ab I AE R i, HORBEAHY . Bk HARIE
Iﬂfﬂﬂfﬁ/ﬁﬁ RN T, 0 SR ROE(E. B, B
e b VAT VR I 5 235 5 R Y e A R I 3 21,
2-2, 2-3,

6 IGIUEZER

6. 1K % B g0

HEHE GB17930-2016 4 FH ¥ 71 ot it 48 A 4 75 it AN K
F5mg/L, HCESINHE BN 2.6me/L, AR &I %2 (5 RSD

94

F2-1 SAtRAEmMZEREER

Table 2—1 Absorption rate of Lead standard curve

WRORE (ng/ml) | 026 0.53 1.32 2.64
W% 0.011 | 0.024 | 0059 | 0.114

y=0.00433x+0.00061 R’=0.999744 k=0.00433
F2-2 FRERAEMZEREER
Table 2-2 Absorption rate of iron standard curve
BWORE (png/mL) | 0.26 0.53 1.32 2.64
W% 0.016 0.033 0.081 0.164
y=0.00621x+0.000 R’=0.999962 k=0.00621
®2-3 fEIRAEHZEREER

Table 2-3 Absorption rate of mn standard curve

WY (pg/mL) | 026 0.53 1.32 2.64
W GR 0.03 0.06 0.19 0.374
y=0.01415x+0.000 R’=0.997234 k=0.01415
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Table 6.2 Test results of precision and recovery of

95# gasoline
Pt (R B B B I 7K P (| [T A% P35 | RSD
4’7 [(mL) | (mg) (mg) |(mg) | (%) | (%) (%)
Pb-1] 5.00 0 26 |2.614 1005
Pb-2| 5.00 0 26 |2.718 1045
Pb-3| 5.00 0 26 |2.691|1035
Pb-4| 5.00 0 26 |2.668|102.6 103.1)1.97
Pb-5| 5.00 0 26 |2.639|101.5
Pb-6| 5.00 0 26 |2.759106.1
Fe-1| 5.00 0 26 |2.724 1032
Fe-2| 5.00 0 26 |2.762(104.6
Fe-3| 5.00 0 26 |2.759 | 1045
Fe—4| 5.00 0 2.6 |2.844|108.1 | 106.0 |2.00
Fe-5| 5.00 0 2.6 |2.849 | 107.9
Fe—6| 5.00 0 26 |2.850(107.9
Mn-1| 5.001 0 26 2623 994
Mn-2[5.002| 0 26 |2.625] 99.4
Mn-3[5.003| 0 26 2636 99.8
Mn-4|5.002| 0 26 |2.650|100.4 | 99.6 [0.41
Mn-5[5.004 | 0 26 2622|993
Mn-6[5.003 | 0 26 [2628] 995
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Table 6.3 Experimental results of 11 blank sample
measurements
T H FERK W AR b i 2 SD
Pb 0.00433 0.0003
Fe 0.00621 0.0002
Mn 0.01415 0.0004
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