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Table 1 Operating parameters
Atomic absorption spectrophotometer
Light source EDL at 7W
Wavelength 193.7 (197.3) nm
Spectral band-width 0.7 nm
Integration time 4s
Graphite furnace®
Temp./ Ram Hold
Step °C time)js time/s
Drying 130 20 20
Ashing 750 10 20
Atomizing® 2400 0% 4
Cleaning 2500 1 4

a) 20 ul sample injection by AS-60 Auto Sampler ; b)

purge gas stop; ¢) maximum power mode
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TALRE D 7 ¥ T 0s & maximum power mode T
FRU, £ ORRHEILH 2000°C/s TH-12. X, Ll
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Fig. 1 Effect of concentration of hydrochloric acid

on the absorbance for arsenic

0.5+
« 04 —

—— @
-—:é /. .\.\.~
2 0319
8
=
S 024
5
2
< 0.1
| | | | | |
0 600 800 1000 1200

Ashing temperature/’C

Fig. 2 Effect of ashing temperature on the absorb-
ance for arsenic
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Fig. 3 Effect of atomization temperature on the
absorbance for arsenic
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Fig. 4 Atomic absorption-time profiles for arsenic

(A) : AA-BG from wall of pyrolytically coated
graphite tube; (B): BG from wall of pyrolyti-
cally coated graphite tube; (C): AA-BG from
platform; (D) : BG from platform
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Fig. 5 Effect of concentration of iron on the
absorbance for arsenic

@ : pcak-area; A : peak-height
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WHDHBPKRE W ENHMEINT NS, Kkt
Sy SR DT R ) v 7 ABEEREOER % L
TVHbDEE2HND. B, V- BB ETI
BRIRE DS 15 mg/ml TREDOTPITENEE & 75 5 7558,
FE—EOHEEZRLUE. UL, ¥— 78|k
B 1mg/ml THWEXREAZRT N, FnllFICEEN
BB EBEEIE TN L. BREORIES ¥ — 71
RIRTETIT A, MRBIAIROSIRE % 5URhAR &£ 011X
KFBHIETHOLHBRBEOE R ENTAS. 2L T,
AR OHRIC L 5 EBEAROBEHIC L0 ERTRD
PR GFREE 5. 7o, RFRA-BEY 7T VRO
BG-HEH > 7D 77 4 Vip 5 e EORFRIEY 7
FNVOHBRE ZIZFRIC BG ¥ 7 H VBT 54 (Fig.
4). TOZEEHRET N v T AOHMSITE A S
KHELTWAEEZEZHSND., TORKFIE, Bk
LB HEPRNETH D EDMEDE—5T 5.
BP0 E U THENZBICEHT 2 THIL
Zygl, vaih, anN)Vh, wuHY, 2S5V
Ly, NFITLN, B)TTvaETHDB. Ihs 0
THROEBEFANRDL IO REHED 0.1 pg/ml T,
FIKSG THBEITEITEN 20 HEY HET HWRE-1E
BRI B O 5B AR U 1. Sh s OER % BIE
U, kDA DHE EHIRU f2. #5HIE Table 2 IR
EHRCK—I7EXETE AL, RTFYIA, NFY
DA, BRYTTFUNEMEERLE. X, BREDOHDE
ARY—VEBIEROY~EERESMHEOI LSO
TLENTHERLEL. oDl &hb, BINFIC
Lvov 75 v b7 4 — A RED € —FRET BT

Table 2 Effect of diverse elements on the aborb-
ance for arsenic in iron solution®

Relative absorbance®

Mass % of
diverse Pyro. tube-platform Pyro. coated tube
element
Area Height Area Height
Fe(5 mg/ml) 1.00 1.00 1.00 1.00
Fe-20 Ni 0.99 0.96 1.01 1.09
20 Cr 1.02 1.07 1.18 1.09
20 Co 1.00 1.00 0.98 0.96
20 Mn 0.98 0.98 1.01 0.94
20 Mg 1.03 1.06 1.12 0.95
20V 1.03 1.12 1.33 1.26
20 Mo 1.02 1.16 1.52 1.58
Wihout matrix 0.43 0.47 0.71 1.18

a) aresenic added : 0.1 ug/ml; b) absorbance for

arsenic in iron solution : 1.00
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Fig. 6 Effect of concentration of aluminium on the
absorbance for arsenic in iron solution

@ : AA-BG (193.7nm); 4 :AA-BG (197.3
nm); (A): BG (193.7nm); (B): BG (197.3

nm)

Lafrv, HICEEL ¥ — 7 mRESE BT T2 2
EWHAFTCHRIC L 5 BOMBNRETH D &0 5
mEL ot TOIEEBTRU LD v VR B
GO )L, FUAMEEETCH - 2. FHIZ
Fuller'® 2SJRT 04 BB AR X H4GRTE & B 122 K12 4T -
FHEREERERE KL, UL, TVIZTL%E
BT84, KauTFuis20s7 205N T
WH., 22T, % 5mg/ml OBEICHLTT NI
L 0~0.25mg/ml OEEIZ SV THE L. EEA
Fig. 6 127”9 . HMHEE 1937 nm TET I I = A
K 0.15mg/ml ¥ T, 197.3nm TId 0.25 mg/ml & T
BN EDND Dot T OEEITEROSRREN
WINTE B, ZhoORRD HRBEBIAR IR 1
mg/ml IHRICERERIMU CTRHET B & & L.

35 REERUKRHTREFOMFHRRE

FUER OB TR ZH#AN ., BB RIREROES » 5
1% B (IRJERE 0.0044) ZRSEICH T 5 e FEEEK
Oz, XMETREIBRERO L 6 HBKE % 20 HAIE
U, KD IERERZEM (o) O 35E L. HIZ, BG
FIEFRDE I & 2 R TFRRIZ D WD T RIBRICEA
fo. #EFR % Table 3 I2/RT. [H—0%8%IC & % BG
IEHEDE O Z AT U 7o, Eket (BEAERES v
7) WAHIRRIZY — < Y (RWREG) Wik L
THWRRE R 193.7 nm CRIECIHIT & A ER U %2R
Uiz, UL, #ESEICE S BG FIEE CBHFIESS
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Table 3 Reciprocal sensitivities and limits of detec-
tion for the determination of arsenic in

iron solution®

NBR, SRE, R  BEAR T IROGERIC K S BRI ORE ¢ RoE R 501

Table 4 Analytical results (ppm)

Tube® A/ Sens.?/ DLY/
site nm pg Pg
Zeeman effect correction (AC magnet)
From platform 193.7 19.1 12.3
197.3 42.2 30.4
From wall 193.7 27.1 19.9
Continuum source correction (Dg lamp)
From platform 193.7 18.2 30.4

a) calculated for n=20 and 20 ul injections; b)
pyrolytically coated graphite tube; c) concentration
giving 1% absorption (0.0044 absorbance unit) ; d)
detection limit; concentration given 30 of blank
value

AU, BERORRAZADOBNEZRU .

BIC, BEERF O MEEIEIC T 2 R & IEREE %
ATz 20 BRANE & & ORI O EE & A E R
#{E (RSD) #EH Lz, RSD % 3% (KR 0.27 12
BT) LIAIC & E o 5 mEoiid 200 BT H - 72.
NS OEHENIERAE LT —ETHY, H—DOkKE
WMCERBARECTH - 12,

4 TP OiEH

4.1 PMFF*E

HABER 050g &L, 300ml D —H—-AHNT,
WEE Sml SRR Tml 2 1A CEMR ETMES RS
B, BB ZFERICHRL, BHE 100ml DX AT TR
TBUAN, KTERETHRT 5. RERER LS
WIS 050 g % BHEE 15ml & HEEE 35 ml % L T5%
WWOMRL, BH% 250ml DX 27 5 22K LAN,
KCERE CHERT S, ZOEK 25ml % 50ml D A
A7 T ATHEU, b REERR BRI,
L ZEE 0.001~0.3 ug/ml IZFE T 5. BIE L Table 1
NN IR TN

4+2 DIER
FREOBERE L, MEBRIETERLUZERE
Table 4 127”3, Z D#ER, ECRM 097-1 T fREE(E
ERV—FEEB. X, 20oMORBTHLIRTEES S
WIRRIMBEE BW—8AE sz, Bz, HEFETHEOE
BTREUIRSBREO#HFAIN TH S NIST SRM 866
(Fe-3INi-20Cr) X2\ T b EEFSENSE LN, Kk
W& BMREELL JSS 110-8 Z T 8 BT L TE

Sample Gertified  pound  Added”
value

NIST SRM 365 oP) 3.9 13.7
ECRM 097-1 51 52.3 —
(High purity iron)
JSS 110-8 0.0019%" 17.29 —
(Pig iron)
JSS 651-10 o 204  30.3
(Stainless steel)
NIST SRM 866 0.004%"® 42.9 —

(Incoloy 800)

a) addition of 5 pg of arsenic corresponds to 10 ppm
in sample; b) non-certified values; ¢) RSD=2.8%
(n=8)

BLTRDIER, RSD I3 28% THRETXABET
Hol.
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Determination of trace amount of arsenic in iron
and steels by graphite furnace AAS. Takeshi
Kosavasui, Kunikazu Ioe and Haruno Oxocui (National
Research Institute for Metals, 2-3-12, Nakameguro,
Meguro-ku, Tokyo 153)

An analytical method has been established for the de-
termination of trace amounts of arsenic in iron and steels
by graphite furnace AAS. The iron and steels were dis-
solved in nitric acid and hydrochloric acid. After the
solution (20 ul) was ashed (750°C-30s) and then atom-
ized (2400°C; ramp O, hold 4s) by using argon as a
purge gas, atomic absorption of arsenic was measured at
193.7 nm. The effect of diverse elements was suppressed

KAGAKU Vol. 39 (1990)

by the use of peak area measurement. Synthetic calibra-
tion solutions were prepared by adding arsenic standard
solution to iron matrix solutions. The relative standard
deviation of the proposed method was within 2.8% at 19
ppm of arsenic in pig irons. The limit of detection (3¢
of blank value) was 0.08 ppm of arsenic when 0.5g of
the specimen was used.
(Received March 20, 1990)

Keyword phrases

graphite furnace AAS; arsenic in iron and steels; deter-
mination of arsenic.
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