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Indirect Determination of Phosphorous in Iron and Steel by

Atomic Absorption Spectrometry

Takanori SUZUKI,

Synopsis:

Hiroshi MORINAGA, and Akira SASAKI

An atomic absorption spectrometric study was carried out to establish fundamental conditions in the

indirect determination of phosphorus in iron and steel.

This method involves the extraction of

phosphomolybdate (heteropolyacid HysPO,-12MoO;) complex with butyl acetate and the measurement

of absorbance of the molybdenum in the extract.

The interference from iron and other elements such as Mn, Ni, Cr, Cu, Mo, Co, As, and W was
found to be uninfluential, while the influence of V and Ti was not avoidable if they are over Smg

and 0-5mg respectively.

The results obtained were satisfactory for the determination of phosphorus in iron and steel. The
coefficient of variation was 3°56% or 1°559% for 0-011¢;, or 0:0529% phosphorus respectively.
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. Fig. 1. Effect of perchloric acid concentration

on the extraction of arseno-and phospho-
molybdate complex.
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3-2.1~3-2.2 TRE L LK OL LT, BHEETF
DIRMEOHEZEXTEBR L, TOLEELFASER
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Fig. 2. Effect of amount of ammonium-molybdate

on the phosphomolybdate complex forma-
tion. A
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Fig. 3. Effect of amount of butyl acetate.
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Fig. 4. Effect of shaking time.
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Fig. 5. Effect of washing time by butyl acetate.
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WEFMPIC HFEND FED £FBA A & BTz,
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L7223, ihHiesic< 4> 10mg, = v 20mg, 2
v A 20mg, §Ff 3mg, *YF7F. 5mg, a,;u bk 10
mg B XX, UF 0 15mg oILFT BEMRRVv. L
L, NFUYLBIEF&Z 22U MEELRT.
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Table 1. Effect of diverse metal ions on extrac-—
tion. P:20pug
P
Elements a dded
(mg) found (ug) recovery (%)
5 19-9 99-5
Mnz2+ 10 20-0 100
5 20-0 100
Niz+ 10 19-8 99-0
10 20-0 100
5 20-0 100
Cré+ 10 20-0 100
20 20°2 101
1 19°9 99-5
Cuz= 3 200 100
1 20°0 100
Mog+ 5 199 99-5
5 19-9 99-5
Co?~ 10 20-0 100
01 20-0 100
As®+ 015 20-0 100
02 203 103
005 19-4 97:0
Vs 01 14-4 720
0-5 55 275
0-1 19-5 975
Tis+ 0-2 18°8 94-0
0-5 13-4 67-0
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DEDOIRESICX D, Vr®Y 77 BEKITIESICK
B BaT5. LA oT fHBERER, Rid
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Wml T 40/scc Miike 5 LTTEEFRITHBLLY,
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BIRICEPDEDZ &I LT

3-4-2 SEIMHERRFICIRAT BB ORE

BEEE 7 FUVE, @R KKBHET 50T, HHOE
WRIBEALTL 525, TROHBRKEILE X HHELHAN
Hiced, Mt Lcdmie, HEE (142) 10ml 2inx
CTHKT 100ml T35 Fobod, e, BEELT, i3
Bakhk Lotk HEE (1+2) 10ml CIREEZBREL,
KT 100ml 12 5FTHibDiEDWT, MERMNEL, &

FEREE HdE Uiz, #ERRT Fig. 7 WiR$ X 5, fifhH
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Fig. 6. Relation between the extractability and

shaking time on the back extraction.
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Fig. 7. Effect of the solvent on calibration

curve.
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RIFLEAEEETNRTVERV. ZDdd, 7L — A
TORBOMRBARFENEL, ©— v ETHCRETH
MEET2. ZoOEL LT, KTHHE LBERIC,
iEEE (1+1) 2~10m! DfEfANT B2 ZEX TIHRML,
EERI R AR ~<7. BRI, Fig. 8 WRT ko, 1M
(I+1) 4ml FThLAdDR, BFEMODDIIEN, ¥
~ R ELHFRRE, 13 cEimExh, 7, RELE
MBEOME & Lic R L, 6~8ml TR, FE—FD
BEE T U LLEDEEE®S, Vo ® ) 77 B
A KTHmE LT 100ml x 275231 L, BE
(14+2) 10ml %#hnx, KTEMHETSTH, HME, %
B L.
3-5 REBR
MEBHEROL-DOERE LT, OMEHERB R X
», @EMERIC ) SREEBERA TN LIz b D%, Biko
4 DEBIFIEIC L3 D T L 72358&, K560 @Y
CREEERE 100ml Gk e — MCEESRL, @R%E
B (3+7) 10ml mhnx, LIT 4. (2) LIEOERIRE
T LIC D TREBLISHED 3 HIC 2T, HERETL
7. fEHE Fig. 9 om0, wihomtid, 13EE
—MLECER L. cozetrn, REROERT, b
H3FERDOWTNRTL XV, @DHEMARIERREN
TH5.

1. E B B #

(1) #$ 1'0g% 200ml —Hm— izl kb,
TK20ml Zhnz, BEFITRIVINES BT 5. BiE

150
< laof : ]
]
£ 120}
E 1o+ ’
& 100} (_I

o] 2 4 6 8 10
HCI (1+1) (mlI)

Fig. 8. Effect of amount of hydrochloric acid

on the combustion.

* OSBERMEREEL, HEAX 75X RBLAN, KTHEBEZTH
T, BEULCEBREZFWLTS L.

22| Mo 31334 /‘i/
Lamp current I'S5mA X

20+ N:O flow 7 ¢/min
CoH, flow 7/ / min /

|g | Sens. X1 /
Burper angle 3 .

Peak height {cm)
® o

6 -
X —Jss
4r o —Fe+P (Standard solution)
2F 4 —P (Standard solution)
1 1 1
0 10 20 30
P 4g/100ml
Fig. 9. Calibration curve.

ZE12ml 2N TSI EMEAL, ©— b —ANERIE
DT HE LI 4~dmin BT 5. i, kO
30ml Ehnx THIRZEM L, »i (5EA) AT
100m! 2 275 2acA@L* R/KTHETS. &H
%, KTEHEETOITH .

(2) zoBwE»E, 1000ml #4590 — b (100 m/)
AR L, EEEE B+7) 10ml, ) I7F g7
T LR Bw/ve) 10ml olEicinzg s £,
FeER 7 7 ov 10ml Znx <iy L min R L< 50 £
THET 2. BTyl TRE2IEC AEFERE(1+
9y 10m! Zfnx, %9 20/sec Ri&HD FHTHEL, T
BAETsh. SiciUSRIEERE (1+9) 10ml 2hnx,
RIECRIBR DIEER R DR,

(3) >&Fw, /K 10m! ZNzTH40/secffle b &
FTHBL, FTROKEBHES 100ml x 27523
T Sic7zOUK 10ml Zhpz CH 15/ sec file b £ C
BHEL TRY2ZIZDAZX773R3&bEs. hic
EEgE (1+2) 10ml Zhpx, KTEMRETSTDS.

(4) BEFEENEFSEZEVC OBy BEEhes
E-7eFLURPICEELT, SWE 3I33A wag
LV UOOBRRERHIET S-

(5) 4. (O CTHLHABERD BLES 3-5 T Lc
HBOTEEL, WITLTHEHIE LERLARERICE S A
LT, Y r&EFREL kD5,

5. BELOMEE
FREMTIEF L RV TR OB LIBE R kD 7. &

— 159 —



1068

%

& fa

%= 61

& (1975) 7%

Table 2. Reproducibility of results with this

(2) FREBERCETET R, RFROLREZ

method. Eeb, 7, BEEEINLD T & TEER XY, BEly
sample JSP 516-2 JSS 158-2 B :
No (P 001D (P 0-052) (3) BESOMERIT, SBEestzrair, )8
1 0-011 0°053 HIBRDOWTHRERWTD X .
: eh P (4) BUEHPI, NFUDARICTFH RSN
4 0-011 0%3 HE ETS. LaL, NFUo LS, EREE-F MY
5 0-011 0:05 o .
6 0-012 0053 U ATEITT S L Smg (FHEs) ¥T, F/, FHU
— YT 5052 W, ABbKEAKTEHER LTS Lick D, 0°5mg
e 0-0004, 0+0008, FTRBERA . T, =4 TOREBEONEL L
CV (%) 3-65 1-56 T, HESmEET, 2 AT RRIMLTIILEED
TET, =47 1'5mg FTO{HFFTHEHMAL . £
Table 3. Analytical results of Standard samples.
Sample Stand?:/;i) value F(oazr)ld Diﬁ(‘(:,’/x:snce Remarks
JSS  162-1 0-002 0001 —0-001
7 509-2 0-011 0°010 —0-001
AISI 316 0-011 0-011 0 Nil3'6 Cr16-3 Mo2'8
JSS  155-2 0-020 0-019 —0-001 V 043
“ 7. 606-3 0-018 0-018 0 V 08¢ W17-1
, . Mo 34 V 32
v 610-1 0-020 0-020 0 (&os wos
” 503-1 0-029 0-030 +0-001
” 430-3 0-035 0-035 0
” 164-3 0-059 0-061 +0-002
” 111-2 0-092 0-091 —0-001 - C 4-07 Si 158
NBS 4i 0-130 0134 +0-004 C 3°26 Si 145
H% Table 2 TR L7-. fth, HESHKMEPCEETNLBECLEA 4 0TI
DL .
6. % # B -

AR X % SIMIREERCE O EEE%R Table 3 ITRL
7obd, WERLIREEE & X< —F L.

7.

g0 Yy %,

i E R E WL L7

EBHTHD.
(1)

&

=-
(=]

Jy -y TFomEEK & LT EREE
TFNTHESH L, BEFRAESGRIECERZTS Y 0

KBHREENTD L, 28D

) L-% Y T BN, BIERER: 02~

2'0N ORBEMETERE 7 ric <mBxh, 7,
Bt 7 F VRO, KieEHioHmlEns.

(5) ZAEEOMHE L #EWE, V& 0011% oo
73, C.V 3:659% %42, Yo 00529 oboT, C.
V 1-56% Ta&Hof.

(6) A X HFHEABOSITHERIE, FHHEL X
{—F U7, Aphid, #BED BT AESE & LT
L, THEACESLLOTHS.

FbIT, RROREREFFA I (Bk) A ARMAR
EMWREMERMFRERERRICESTS.

'8 &
1) JIS G 1218-1969 5-4
2) BAFE—, =iF BEl: ¥iE19(FE)4966 (1958)
3) ERfEE, BREZ: 4H{b¥, 8 (1959), p. 216
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