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Corrections for the Background in Atomic Absorption

Analysis for Iron and Steel

Synopsis:

Yoshikide ENDO and Yuki NAKAHARA

For the determination of trace elements in iron, steel and iron ore by atomic absorption analysis, the
state of and the correction for influences by “the brackground” are studied.

Following three methods for the correction for backgrounds are suggested.

1) Correction with blank-test of pure iron treated in the same way as provided samples. )

2) Correction ‘with the transmittance of several elements other than the objective ones in provided
solutions by the use of the emissive line near the analytical line.

3) Correction with the transmittance of several clements at the analytical line in the continuous

spectrum by H, hollow cathode lamp.

The first can be applied with satisfaction to the correction for the background of Fe, but not for other °

coexisting clements.
influenced with the spectrum interference.

The second can be applied to any coexisting elements, but not at the analytical lines
The third cannot be applied to the samples containing |

much Fe, because of the spectrum interference by the analytical line of Fe on the measurement at continuous

spectrum.

(Received Aug. 28, 1972)
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Fig. 1. Emission spectrums of Pb and Sb hollow cathode lamp.
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31 RERHEIVCREARE i b &b, HCl X0 HNO; T L, HCL

7L — L DOBEESF L LT, air g 61/ min, C,H,
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TEHME LT 200ml T 5307,

(4) Ca 1% #EHk - HMEERK CaCO4 5°0g % HCI
(1+1)40 mZ (% LK T 200 ml 2 587z,

(5) N=a,5,0; 3% B : sEERHk Na,S,0,6'0g %
HCI(14+1)40 mi 17 L7kT 200 mi i 53 7.

(6) Ky 5,0; 3% g - 3R KeS,0, 6°0g %
HCI(1+1)40m! CiEfE L, 7K T 200 ml (2 53 7z.

(7) HCI(1+9)

(8) HNO,(1+9)

(9) HCIO,(149)

(10) H,SO,(1+9)

(11) H,PO,(1+9)
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Fig. 2. Absorption of background for Fe, Ni,
Cr and Ca.
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Fig. 3. Absorption of background for Na and K.
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Fig. 4. Absorption of background for acid.
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Fig. 5. Absorption by several elements.
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Fig. 6. Absorption of background on N,O-C,H,
flame.
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Table 1. An example of analytical line and correctional line.
Element Analytical line t Correctional line Tolerance of co-present
(A) i (A) elements
Sb | 2176 5 Sb 2170 5 <Pb 10pg/ml
Bi | 2 23] ‘ Pb 2204 ! —
Cd 5 2 288 | Sb 2311 , <Sb 0'2ug/m!
Ni 2320 i Sb 2311 . <Sb 0-2ug/ml, Ni 200pg/m!
Mn ‘ 2795 ‘ Pb 2802 ! <Pb 5pg/ml
Pb | 2 833 ‘ Pb 2802 l —
(Sb 2529} * 1 - A
40
g 30f =
- = e Co 2407 - i - s
2 a .
L 20¢f x d
S ¢ 0 ot
2 x * % g = B R0t S
5 0T x . £ d 2288 x 1 - n
B8 x 5
<{ x x @
0 2 1 L ' L 1 1 s Bi 2230 |- b 4 o A
08 10 r2 4 16 rg 20 ® o pb2203L ! -
CzH, flow (Z/min) Sb21761- 3 5 o
15b 2170 =
x F&*, e C’", 0 Ca |% solution Zn 2139 P <« | F ’o
Sb 2 170R, Air tiow & Z/min - lFe'” 1% 1 : -Ca 1% -

Fig. 7. Effect of C,H, flow for background.

3 500 /
3 000 //
= / /
£=
g 2500 /
®
®
=
2000 ~—
100 80 60 40 20 o]
Intensity

Lamp current 30mA

Fig. 8. Emission spectrum of H, hollow cathode
lamp.

Zn (2139A), Co(2407A), Mg(2852A) »3%%. Mg
R ERS LI Fe DXy 2539 F6EXT, 4
7 &% 0°0001% PLEOERRIE NNy 257D FO
HWERITEALEZRLTIVOTHI LK. Znk Co
BEDOBEDDHITRITIIT D Fe Dy 5700 Fi
Fig. 2 CHEEIND I VEVEREZRL, EERTXD
HWEXTREBEH TH O

o] 10 20 30 40500 10 20 30 40 50
Absorption (chart read )

¥ Correctional line

x0 Absorption by element

1® Apsorption by H: lamp
lamp

Fig. 9. Comparison between H, lamp and element
lamps at absorption of background.

Ry O T T FIXBRBEEET XD THHTRL DD
C, IR EHIIESIT I ZAIELTR CBRBEIKFED
7 L= A X DTl Sy, T Ei
BRBEWEETOIREULTHS. Fig. 7z CH, iz &
By 005w FOELETRT.

4.3 EigX (H; lamp) (CK3 A%

HENARFHWT Ny s 5300 FeRlllEd 5 hikico
WT H, #2# A @ Hollow cathode lamp % J]',\Ck&
#fL7c. Fig. 812 Z 0 lafnp ORFARY P& RT &
31z, 2100~ 3000A BIETEDWE TN ZilllET &
5.

HIEHHRE LT Fe (RRE) @ 1% Hik (HC
E 1+9) & Ca 1% %k (HCL RE 1+9) %)ijvs,
Zn, Sb, Bi, Cd, Ni, Co o&#ifg e Table 1 icR L
4= Sb 2170, Pb 2204, Sb 2311 OWEEL L UEHE
Dz Sb 2529A 1w B BWEE, KTED lamp
B X H, lamp 12 X Wil %1727, Fig. 9iciblE
ERERT.

Ca OBEAIIIETED Hollow cathode lamp 87
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O FIOLROBRBEICIIE TN T Wi, S0

Cu 2200 | o
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°
T 17T
x

Wavelength (A)

Zn 2100 x

Zn 2082 | x
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Absorption (chart read )

Tig. 10. Absorption of background by Fe around
Zn 2 139A.
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Xe

TOT T
x

T
X

(Pb 2476)
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Co 2432+ x
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°

Wavelength  (A)

x X

(Sb 231
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1 1 1 1
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Fig. 11. Absorption of background by Fe around
Co 2407A.

Spectrum of Fe hollow cathode lamp

1
n
3
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Absorption by Fel % solution

1 1 ] 1
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Fig. 12. Absorption by Fe around Zn 2 139A and
Co 2407A
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Table 2. Analytical results of Ni, Co, Zn, Cd, Pb, Bi, and Sb in eclectrolytic iron and iron ore.

: I Found (%)
Sample i Element - ——— —
i Uncorrected Corrected A* Corrected B**
Ni 00085 0-0070 0-0072
Co 0-0123 0-0091 —
Zn 00064 0-0050 -
Electrolytic iron Cd 00002 <0-0001 <0+0001
Pb 0-003 <0001 <0-001
Bi 0-006 <000t <0-001
Sb 0-008 <0001 <0001
Ni 0-0045 0-0036 0-0037
Co 0-0025 <0-0002 —
Zn 0-0022 00013 —
Iron ore (Hamersley) i Cd 0°0002 <0-0001 <0-0001
1 Pb 0-003 0-001 0-001
Bi 0-003 <0001 <0-001
! Sb 0-005 <0001 <0-001

* Corrected A : Corrected by pure iron
*=  Corrected B : Corrected by correctional line shown in Table 2

Y. X5, H, lamp X 5 wilikis M 584,
WIHDOHMAEIZ X DTH R BN, HXTihEL et
Ve SHEREDIGE, -2 Y v MEI X o THEET E
BRI (T ARECI3H 2 A) NTEaK
TFiOMR LS.

Fig. 9123\ T, Zn & Co O4Hficsits Fe o
WHeAMb DI T BT BB X VEEER LI, &
DOERED Fe 0 eFibimdicd Cicd omic2nT
IKDOEERZITI DT,

Zn, Co o lamp 2597 % S E H W TE ST
<D Fe WSz illE Lic. Rz Fig. 10, 11 i2Fi7
X 5w (Fv 7 Zn lamp DOEREEE Zn & Cu &4
CER XN TWS), Zn 2139A io3FEE+ % Cu 2136A
TORKIFEALMMORIMICE T RN L LD L
V. —7% Co 2407A tHEDERKMIC KT S Fe O
VI BE K L7 (ke 7-iz Sb, Pblamp % vy, Sb
Pb DRI FTDEABIEA L72). = 5ic Felamp
2Ry Zn 2 139A (Zn 2 138 564), Co 2407 A{fiFE o
Fe oWE¥wllE L2 5, Fig. 12 R+ X SKEE
Tk FedWyt (Fe 2138-589A) #3300 Hhicshs,
TIUT & A EEBRD Lhich Dk,

D EDEBRH S, Zn 2139A 5135 Fe DNy o
759 Fo#XE Fe OFRESIC X B4 TFikic Lo
CTHCr-b DT, Co 2407A FEEDFFIL, 5% T T
Winw el xh 5.

6. EEHRIDERF]
EEFREE L TEMERESEREZHY, Nv 037

v FEEIE LREE & Ui uwiE o i s S iR
XOTFTie2t. FTiahbAqAMEk g3 a0~ —
it &, HCI(1+1D20m! & X o H,0, 5ml T
iR L, Ni, Co, Zn, Cd, Pb, Bi, Sb kE#Esik (100
pg/ml) % 0, 0°5, 1-0m! jinx IEMEC 100ml & L
Jo. EFcEkEE lg 23 a0 —n—lciEmr Ly,
HCL 30 m! TyEfittg HNO; Smi %z TEELIZHLE
L, 5@%Esie HE g K,S,0, TRl L TAHR
AL, BEEMEATE ERRENIT AN L EREIC 100ml & L
oo ThODFRUMNCEMGADCT S 2 L LT, i
Wk lg MYE (GREAH E LTIREEk 06 MHME)
DOEBERE AR EFTUTHIEEL, Ny 25T 9 Fill
EF O E L.

FTERIGED Hollow cathode lamp % A TE{E}
BB L OCHRSEELEIE L. 2FCF—71—4
T Table 1 iR LAHHEMZBWT MBSO /N »
2579 FERE L. Boh7cfoth HEEETImek:
X hEEh OB REE k. Table 2ic/,xy 5 735
D FEFIEL Vi & LHIE LKGE0 ERfEsr 5
3.

7. &%

BEFREFHEIR 2T, &b D WSRO
ERSEZEETSECHMBAELE NN 2559 Koo
WTEET L. TR E LTER, BREbRI, Fe, Cr, Ca,
Ni OBEEOBNZEIE LT/ Ny 755 9 FOEESR
DirZ, BIERRE XUCEE »OHIEREE LT Rk
e, TR, BENXED 3 it wThER 5o
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