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The State of Presence of Phosphor in Hamersley Pellet
Kimitaka SATO and Ken’ichi SUZUKI

Synopsis:

There were differences among the 29 analytical values of phosphor in the Hamersley pellet’ obtained
in nine laboratories by means of the JIS M 8216 (1964) method; the values obtained were classified to either
0-050+0:005% or 0-0194+0-004%. By the investigation of the cause of the difference, it was made clear
that the analytical value of phosphor became about 0:050% when the residues after acid dissolution were
treated by an alkali fusion process, about 60%, of the total phosphor in the pellet remained in the residue
insoluble with inorganic acids.

In this paper, the process by which the phosphor in Hamersley iron ore became insoluble in inorganic
acids during firing the pellet was especially investigated by the combined use of chemical and X-ray analyses.
It was shown that the phosphor in Hamersley iron ore became soluble into the a—cristobalite formed at
high temperature, which then formed stable glass insoluble in inorganic acids together with the elements
of Al, Ca, and Fe. There were no other examples which gave an anomalous value except the Hamersley

pellet.
(Received July 20, 1972)
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Table 1. Chemical composition of Hamersley iron ores and pellets.
: Apparent Analytical values (%)
Sample Symbol specific
: gravity* Total Fe Si0, AlO, CaO sol. P¥k lingol, Prk*
Y -8-0 69-37 0-65 0-26 <0-1 0-016 <0-003
Y -8-1 64-48 3:59 . 2+51 <0-1 - 0°046 0-004
Tron ores Y -8-3 68-70 1-18 0-47 <01 0-016 0-006
; Y -8-5 46°68 28-21 1-02 <01 0-036 0-005
Y -8-6 23-80 29-35 24-0 <03 0044 <0-003
Y-8-7 9-88 53-90 11-6 <03 0:074 <0-003
HK2-1 3-25 6424 5:03 2-43 0-31 0°034 0-016
HK2-2 3-40 6469 4-21 263 026 0-018 0-031
Pellets HK2-3 3-55 6485 4-27 2-42 0-21 0-:021 0-036
HK2-4 "3-70 64°35 4-08 2-48 057 0-0i8 0-032
HK2-5 3-85 6460 4-16 2:42 043 0-014 0-034
HK2-6 3-95 6432 4-26 263 053 0:018 0-031

* Reference (3). )
**¥ sol. P: Phosphor soluble with inorganic acid.
*** 1nsol. P: Phosphor insoluble with inorganic acid.
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Fig. 1. Acid dissolution method of sample in the

analysis of phosphor in iron ore.
(JIS MB8216-1964)
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Photo. 1. Outward appearance of Hamersley iron .

ores used in this investigation.
Table 2. Analytical results of phosphor in
Hamersley pellet.

A B
Number of analytical |- 9 8
laboratories*
Number of analytical . 8 ‘91
values
Analytical value 0°050+0°005%[0-0194+0-0049,

* Total laboratories were nine, but both higher and lower values
were shown in one laboratory.
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Table 3. Analytical results of residues extracted from Hamersley iron ores and pellets.

. Insoluble | Emission spectrochemical analysis of residue X-ray diffraction analysis*
Ratio of P (%)
Sample residue found in .
. . . Resid fr
(%) residue | Na|Mg| Al | Si | P |Ca| Ti|Mn | Fe | Sample | Residue isga:;flgi*er
Y-8-0 0-75 <04 ||+ M-+ ] £ # |H Q. H
Y -8-1 3:65 0-11 | x| H|IMW| -]+ £ +# |H H
Y -8-3 1-23 0-49 + || H (M- ]+ | £ H+ |H Q,C
Y -8-5 28°6 002 |+ |+ | |MW|—-|x|H| x| H |HQ Q Q,C
Y -8-6 347 <0-01 + [+ | H | W — | |H| £ + |H,D,G| D G, M
Y-8-7 562 <00l |+ |+ |+ M| —|x|H]| x|+ |QD Q C,Q
HK2-1 682 023 | &+ |+ |t M| —|H|+]| + | # I H C,Q,H
HK2-3 552 065 | &= | + |t ||+ ||+ H | #H | H C
HK2-6 6-40 049 | H | 4+ | M+ | W+ H # | H C,Q,H
* H: hematite, a-Fe;O3. G: goethite, a-FeOOH. Q: quartz, a-SiO;. C: cristobalite, a-SiO3. M: mullite, 3A1;03-2Si0;.

D:

kaolin (dickite), Al;O3-28i0,-2H,0.

** Residues were heated till 1330°C in air at the speed of 10°C/min and were cooled in a oven.
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Fig. 2. X-ray diffraction patterns of Hamersley iron ore (Y-8-6). (a) Original iron ore, (b)
Residue insoluble with inorganic acid, (c) Residue after heating. The measurements

were carried out at the voltage of 20kV and the current of 9mA.
Symbol; see Table 3.

— 137 —



496 % & @

% 59

® (1973) 3%

CZIII

HK2-3

CII? C|22I2 C203 C30I C3n

Q!00
a | H "i'l C200,H HK2 -1
O | |
Q 100Q102Q 200 Qunz
= GO o o
L 1 L i 1 ! {
20 30 40 50 60 70 : 80

26 (CoKg)

Fig. 3. X-ray diffraction patterns of residues insoluble with inorganic acid in Hamersley

pellets.
of 9mA. Symbol; see Table 3.
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(B) HK 2—6

EPMA scanning images of residues extracted from Hamersley pellet.

Photo. 2.
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