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Specific Surface Areas and Adsorption Volumes of Water
Vapor of Ferric Oxides and Powdered Iron-Ores

Synopsis:

Yoshiaki IcucHI and Michkio INOUYE

The specific surface areas of various ferric oxides and iron-ores were measured by BET method, using
nitrogen and krypton as adsorption gas. The results show that those specific surface areas decrease remark—

ably with increase of heating temperature, however, they are little dependent on their particle sizes. They
also depend on their kinds; for example, limonite has large values, 50~70 m?/g, hematite 2~10 m?/g and

magnetite 0°3~1 m?/g.

Furthermore, the adsorption volumes of water vapor on various iron—ores were determined. The ad-

sorption of water vapour on those iron—ores may be regarded as physical adsorption and the adsorption

volume of water vapor per unit surface area decreases with increase of specific surface areas.
(Received May 29, 1970)
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Table 1. Chemical compositions of iron-ores (%) .
T.Fe |Fe;O5| FeO | SiO; AlLO; caogMgoiTiogi S, P . Cu ] Mn | C.W.

Laterite 47-15 2:62] 6'34 2-37 Ni: 0.67
Catabato 56:55/ 79:65( 1-08 3-64) 0°-59| 0°016 0-420| 0-330 1273
Brazil 66-10, 93-36] 1-04] 2-25( 1-47| 0-16, 0-18/ 0-12| 0-018 0-041 0-002 0-08 1-06
Thailand 55-13| 78-41| 0-39] 13-44{ 2-40; 0.12f 0-11] 0-12 0.034{ 0-032 0-002 0-26 3:07
Goa 58-78! 82-42( 1-58 2-70 4-87| 0-06/ 0-19] 0-13; 0037 0062 0-002 040 6'05
Temangan 53-13 75:92( 0-14] 0°94| 078 0-24 0-05 0-058
Eagle Mst. 64-44) 84-57| 6-821 2-10 0-47} 1-13] 0-30 1.34{ 0-040
Lf“"fdﬁtakc 6517 63:39 2682 2-10| 0°78/ 0.78] 2-26/ 0°09 0'054 0016 0-003 023 0:75
Mozan 60-14| 59-60] 23-75/ 13-83| 0-72 0-52 0-51] 0-08 0-018( 0-045 0-003 0-02 044
Santa Fé 69-18| 67-27| 28-47| 0-94| 0-78 0-30
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Fig. 2. Schematic diagram of mixing water
vapor to N, gas.
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Fig. 4. BET plot of adsorption isotherms for
nitrogen at —196°C on Kennedy Lake
ore.
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area.
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Chemical compositions of various particle sizes of some iron-ores (%) .

Table 2.
Kind of ore | Size of particle(mesh) | T.F¢ | Fe;Op | FeO | SiOp | ALO, | SPecific Ifl‘;/rf;)‘ce area
65~100 60-2 | 821 | 471 | 7707 | 0-99 3-2
Brazil 150~200 634 | 867 | 363 | 384 | 075 25
250 668 | 91-5 | 4-01 | 1-22 | 050 2-0
65~100 573 | 785 | 3-04 | 156 | 3-96 8-0
Goa 150~.200 56'5 | 787 | 1°96 | 2:08 | 437 9-2
Z250 547 | 774 | 074 | 2:93 | 529 12-1
65~100 429 | 602 | 097 | 248 | 3-27 84
Thailand 150~200 46°4 | 64'5.| 1°64 | 22'5 | 3-39 83
— 250 523 | 739 | 0-89 | 129 | 659 83
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o | O Pyrite cinder (B) iERkegr (B) IRFA/NEL 2B L, FOHEEMAS
25+ BEwwkELh, Moskim LIBoanEH SN
20l | 5. o
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Fig. 7. Effect of particle size on specific
surface area.
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Fig. 9. Effect of heating temperature on specific
surface area of Cotabato iron-ore. Size
of particle : 42~65 mesh.
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Table 3.

Specific surface areas and adsorption volumes of several iron-ores.

Size of particle or

Specific surface area

Kind of adsorption

Adsorption volume of

oxide

Kind of ore heating temperature (m?/g) gas water vapor cc(STP)/g
Brazil 42~ 65 mesh 1-98 N, 3-34
Thailand 42~ 65 mesh 685 . N, 6-52

" Goa 42~ 65 mesh 9-46 N, 7-02
Temangan 42~ 65 mesh 2-23x1'3 Kr 6-66
42~ 65 mesh 407 N, 565
65~100 mesh 4'7%» N, 679
. 100~150 mesh 61 N, 7-09
Eagle Mountain|  j55_ 900 mesh 681 N, 677
200~250 mesh 718 N, 6-99
—250 mesh 9-24 N, 9-55
42~ 65 mesh 0-609 N, S
65~100 mesh 0-702 N, _
100~150 mesh 0-452 N, R —
Kennedy Lake 150~200 mesh 0609 N, —
200~250 mesh 0-662 N, _—
—250 mesh 0°960 N, —_
Mozan 42~ 65 mesh 0-777x1'3 Kr _
Santa Fé 42~ 65 mesh 0-294x1°3 Kr -
42~ 65 mesh 1-14 N, 1-78
65~100 mesh 1-10 N, 1:67
. . 100~150 mesh 1-31 N, 2:08
Pyrite cinder(A)| 150900 mesh 1-06 N 262
200~250 mesh 1-31 N, 2:24
—250 mesh 1-39 N, 2-61
42~ 65 mesh 1-34 N, 418
65~100 mesh 1-25 N, 2:60
Pyrite 100~150 mesh _ 2-18
cinder (B) 150~200 mesh 1-30 N, 4-34
200~250 mesh 1-73 N, 5-23
—250 mesh 3-11 N, 11-0
42~ 65 mesh 51-3 N, 307
65~100 mesh 53-8 N, 32-5
Laterite 100~150 mesh 58-0 N, 346
ate 150~200 mesh 59-3 N, 333
200~250 mesh 59-8 N, 329
—250 mesh 59:0 N, 31-8
Ferric oxide . .
(FeSO,) — 7°09 N 4-37
" Ferric oxide . ‘ ;
(Fe (NO3)s) _— 14-28 N, 7-58
150°C 671 N, 659
200°C 5344 N, 54-4
Catabato 400°C 50°1 N, 49-3
600°C 27'5 N, 12:8
800°C 6'80 N, 0-587
O . .
Ferric oxide gggog g}}g g: ggg

(a-FeOOH) 700°C 20-9 N, 8-39
Wustite _— 0-128x1°3 Kr —_
Pellet of ferric 0-121%1°3 Kr —_—

— 9] —
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Adsorption volume (cc(STP)/g)
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Fig. 10. Adsorption of water vapor on ferric oxide.
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Fig. 11. Adsorption isobars of ferric oxide.
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Fig. 12. Adsorption isotherms of ferric oxide.
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