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Colorimetric Determination of Phosphorus as

Phospho-Vanadomolybdate in Iron and Steel

By Shinji Sato, Kensuke Kowatari
Hitachi Laboratory, Hitachi, Ltd.

Abstract

An examination on several factors influencing the colorimetric determination

of phosphorus in iron and steel was conducted in detail with molvbdate-vanadate

as reagents.
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In this determination the most suitable filter was so called 5;,.

We found that the most suitable volume of reagent to be added as color dev-
eloper was 15cc of ammonium vanadate solution (0.052) and 20 cc of ammo-
nium molybdate solution (3¢;), i.e. 1/2-1/3 of usual quantity.

The blank value per 1g of iron is 0.13 in case of Eswm, by pulfrich photo-
meter. |

If we keep the acidity at 0.5 N, and if the estimation is done within 5 minu-
tes after addition of reagents, the color developed by silicon compounds will
not affect the result much in cases where silicon in soluble state is less than
0.3%.

We treated carbon with permanganate and made its interference nil.

From the above tests we found that the best acidity was 0.5~0.6 N and the

full color developed within about 3 minutes under these condition.

Following these results, we proposed an improved routine method for determ-

ining phosphorus in plain carbon and low alloy steels. The accuracy of determi-

nation is less than +0.002¢ bv pulfrich photometer and the operation requires

8~11 minutes.
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Hitachi Pulfrich Photometer.
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Fig. 2 Illustrative View of Pulfrich
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Table 2 Relation beiween the Quantity
Molybdaie & Extinction.

HCIO,=0.2 N, NH,VO, =10 cc
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Fig. 5 Relation between Phosphorus Concentra-
tion and Quantity of Molybdate to Deve.
lope Full Color.

OFull color developed in about 3 min
& /7 more slcwly
x Not full cclor developed (% is ratio to
fall)
7 YERT v v B RO 10 cc (50 mg Mo) TFs
B Thbe o, BXWCREE, XD X5 7ok
BRETe Do IS LEBOHFELRVESTH S,
Mo(mg) =10(mg)+P(mg) <20 ----.- (1)
(5) »FT VT vEYVDOUES
NI VBT =Y ORBERIL, ChiZz2 V 2 P ol
P Eed 201 itk 101 Cliicuvwi v ) BEOE
W0 H D720 TEEEE 0.2N, =0 75
:/@ 7 v E VK 3min BICERE G T S D ONE
(B2R) ZIRMUTAEHET, "FT vETYEVD
WA KD, HEYBEBIRICET,

- T -
Cohoe T

3 HE NAFUVET Ve vIEERRE
Table 3 Realation between the Quantity

Vanadate & Extinction.
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Fig. 6 Relation between Phosphorus Conce-
ntration and Quantity of Vanadate to

Develope Full Color.
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Table 4 Effect Acidity.
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Table 5 Effect of Ferric Salt.
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Table 6 Color Developed by Ferric Salt.
(NH,);Mo,Q,, B i## =40 cc NH,VO,=15cc
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Table 7 Color Developed Silicic Salt.
HCIO,=0.5N, (NH,),Mo.,0,, B =40 cc,
NH,VO,=15cc
Si | Si ! W 70 % Eﬁcm
FRUETE - Bk ® BF [ (min)
0,/ —— = =—
(cc) (%) 5 | 5 10
10 0.23 0.00 | 0.00 o 0.01
15 0.35 0.01 | 0.02 | 0.03
20 0.47 | 0.02 | 0.03 | 0.05
25 0.58 0.02- | 0.11 | 0.19
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Table 8 Extinction of Solutions in Various
Phosphorus Concentrations.

cBo %
3D

P (ppm) P (%) |7nr71y A
= 7’6}551‘ E'/Z[;E{'Jr
e e
0.2 | 0.002 | 0.15 0.104
1.2 0.012 |  0.24 0.118
2.2 | 0.022 0.33 0.138
3.2 0.032 | 0.43 0. 150
5.2 0.052 | 0.61 | 0.181
10. 2 0.102 1.05 0.255

=

kYL Extinction (Escm)

4 0057 0700
b = Fhosphorus (%)

5 7 [ AHC X 2B EE
Fig. 7 Calibration Curve of Phosphorus
using Pulfrich Photometer.
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Fig. 8 Calibration Curve of Phesphorus
using Filter Electric Photometer.
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Table 9 Time Required for Operation.
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Table 10 Analytical Deta of Steels.
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