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ON THE MICRO-STRUCTURE OF JAPANESE MAGNETIC IRON SANDS. (1)

— (Abstract)

Japanese magnetic iron sands aré mainly composed of ilmenite, magnetite, hematite and
their co-existing grains. Variable contents of essential oxides are summarised and the leading
limitations with respect to their "origin, basic and acid, are defined. They give a concrete
review of their study on the physical and chemical properties of this sands and discuss the
relation between micro-structure and magnetism, redueibility and oxidation by gases.

Regular intergrowths in the systems of ilmenitemagnetite and ilmenite-hematite are studied
microscopically under the ordinary and polarized reflected light; their orientation and identi-

_fication of minutely intergrown are also described. Some grains represent the solid solution
between them. 5 tables., 4 text-figures and 24 microphotographs are given.
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Hemaltite

L2
Magnetite

Chemical Composition

67-24 9887 6399 078
61-15 31-87 5198 627
54:33 33-24 4073 923
5623 33:82 4286 932
60:76 3248 5074 1016

60'57 27'52 55'99 1110

57-39. 39'37 38'31 14G1
5711 3117 4697 1477
5518 2871 4697 1905
44-40 30:05 30:07 3444

4108 3125 23-96 3802

34-36 3649 859 49-34
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119 175 177

249
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095
076
046
345
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. T.Fe FeO Fe,0, TiO, Si0O, Al,O, MnOCaOMUO P,0, S V.0, Crzo S.G.

172 (28 115 ¢70 0110 ¢015  — — 4.87
360 104 067 677 Tr. 0G14 — — 482
360 082 330 434 0204 0039 =~ — 456
460 079 307 182 0270 0037 - — — 455
144 090 028 187 0:376 0033 — — 467
108 090 050 117 0028 0008 — — 473
139 115 1:89 287 0211 0168 = — — 506
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089 122 Tr. 442 (140 0055 (24 0C9 468
117 Tr. 043 039 0115 0027 — — 454
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Table 2.
Standard Sieve of U. 8. Bur. Stand., Ro-tap Shaker and Stop-rite time switch are used.

Samp taken----50 grms, :
Total shaking Time:----20 min.

4

Bow o e

No. Sizing

Weight -
Cumulative

1

[

Weight

w

{ Weight
{ Weight
Cumul
Weight
Cumul
Weight
1Cumul
Weight
Cumul

{

{

{con
{Welght
{

{

{

{

ot

o

8

1

-

Cumul
Weight
Cumul
Weight
Cumul

3

=

st
™~

15 Cumul

Weight

Cumul
9 { Weight

Cumul

Cumulative

Cumulative

Weight

0

3232 3R 3R T3 2R3L SRR SRR 2R SRR KR KR KK 8K

b ORISR SIS KL .

+28

E-ANNERE

o5

TR CREBE Jug
BB SaH EE

JeiEE
E% ‘%}E\ﬁ

WiEE AER
Lk Y

. Results of Sizing Tests
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35-48 48-65 - 65-100 100-150 150-200 200-270 -270
65 268 436 2004 16 02 0
73 34°1 777 981 997 999 —
116 278 29-6 204 7-8 14 —
12:6 4G4 76-0 904 982 996 —
192 48-2 28.0 28 — — —
202 634 964 992 — — —
576 136 22 04 — —

834 97°Q 992 99'6 — — —
24 886 284, 446 14-8 10
24 110 39-4 84-0 98-8 9y-8
— 87 955 436 10'3 119 —
— 87 3¢2 778 881 1000  —
13'6 284 40°8 139 05 o1 09 -

154 438 846 985 99-0 99-1 1000
— 11 151 655 183 —_ —
— 11 162 . 817 1000 — —
560 410 60 - 04 — —

622 93-2 99-2 996 — —_

236 = 512 226 18 02 — —
240 752 978 996 29-8 —

11-6 316 306 13:0 12 04 —
22:6 54:2 84-8 978 99-Q 994 —
166~ 320 30-0 156 36 02 —
180 50-0 80-0 956 99-2 994
12 380 802 [ I — — —
12 392 99-4 998 — — —
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Results of Reduction Tests.

Size of sample-- ceendn 01-02 mm. Reduction Temp -« «- 460°C
‘Sample taken --«-+--- 1 grm. Reduction Time--«-«--- 10 hrs.. -
Red. gagesereeeerere- » Hydrogen . Red.%=(M.Fe/T. Fe) x 100
o o : Analysis ~ - Red.
= .Dlo. . Localities FeO  Fe,0; - “Ti0; 9% . ,vtie‘ma,rKs
19  Honkeiko 2989 6500 000 10000  Magnetite
1 . Fukuoka - 2887 6399 078 7125 -
2  Shimane. =~ .. 3187 5198 627 = 2376 L ‘
20" Chosen - © 8372 3779 - 1382 27-95 Intergrown crystal of Fe,O, and FeTiO,
6 - Aomori o 2752 - B399 1110 . 3508
7 Kagoshima 3937 3831 1401 788 Structureless
9 Akita . . 2871L 4697 1905 . 2182 :
11 Fukushima 3219 1879 4231 649 »Structureless
17 - Chosen 3214 1152 4388 13-65 Intergrown crystal of Fez()3 and Fe’l‘103 :
12 Gifu : 36'15 887 . 4993 .. 049 Structureless
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zxmﬁﬁ%afﬁﬁuéﬁo%omﬂLM&*35%E%WT& LO%mw&utn%ﬁﬁ&
Ta.ble 4. o B IR L~ R Y I
Magnetlc Attracted Chem. Analysis ELTRHT 240 EFE~Teo FHIE

Charge Strength; . . " o - ‘ SO ‘
Gauss grms % FeO Fe,O0; TiO, R NETBET 5 v 8IE (2 RN

Original — — — 3214 11-52 43-88

‘ CH a2 9 2 o
| <0074mm, 50grms 1,000 069 138 — — _ | SEREIZOIE 00 2, v.pUF
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0'1~02mm. 50grms 2,000 095 190 — —— — e EEH TR
RGE L7eiE RIEE L Eom{ cdb 2,
ZOBEEERBO TLRT, BEY ﬁﬁ%&%ﬂﬁ% « N D REIEITRICREER R 2 b
EbBENAE N, ’
CDEW%E@%M#%@ﬁOm(T@@J 56 3)
Table 5.
No. Localities FeO Fe,0; TiO, Si0, Al,O; MnO CaO MgO P,0. § Cr,0, Cu S.G
17 Koempei-to, Chosen. 3214 1152 4388 449 223 Tr. 019 543 Tr. 0003 00 Tr. 457
18 Ekersund, Norway. 3343 3239 2028 029 Tr. 061 Tr.182 — — — — 478
Ilmenite Magnetite Hematite Anorthite Corundum Diopside Olivine Quartz
Norm 801 115 06 20 34— 23

Koempei-to, Chosen
Ekersund, Norway 557 246 154 — _ o .
$%¢%@%mﬁb5ﬁﬂmﬁ%ﬁ@§%mﬁmén%m BHEORESEE LTEH a2 bl
WEIROFAREE & B 75 2 BR 0 & O T BB I O R ITIAN T IR RSS2 O OBV Ic e o T 33K
& 7e b OBRIRGTHRBLO R ICH S THRESRS LR I N2 ORI~ TG 5,
AP I ] ,
1)y BEDECR TR, BILT 7 vidE#EsE (CaTiSio,) ~r 7 254 F (CaTiO,) L L&H4LH

- (Ti0,) O|ERD BN L RE~LNTDH B, TNEOEMOR T3 B ARk ICEKOT Rk

S NEERASICREE N2 b OOPRARI NG TBER v, 75 LEIEr il & Lol s
OB RICH S TEN RS RER Y (Leucoxen) ¥ H5 2 hidb %

r4 272 @B OALHKOT CaliSiO,, CaTiO, ¢ Hwa e, Brunton R@%%{@E
HHX V8T 5 ik LTEBICT y o SEEOH EBOR ERETH Do

2y B WBEORMEICTRRELE L S BOBEHE Y DB b, FBE, RBfaost

2L, mﬁ%©wﬁmﬁﬁﬁénﬁﬁbﬁ%m%@ﬁ®%o%?%K%MT HARE 4 O
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FE.WE R 1141 (1922)
B R B8 (192)

“W. H. Bucher  Amer. J. Sc1 47(1919)
14922

F. W. Clarke . U. 8. Geol. Surv. Bull. -
770, (1921) 481

: #_h A S50 110 1)) (1922) RO )

F. Becke  Tscher. min. petr. Mitt.
7 (1886) 200

C. H. Warren  Feon. Geol. 13 (1918)
419—446

No. 1- X 10
Beach sand from Fukushima.

.No. 3- x 250
T1tan1ferous ‘Magnetite, (Chosen) etched
by HOL Section -parallel to 111°

2

1o

11

12,
13-
14
15

16

3

el iﬂﬁ%ﬁ;ﬁ 36 & (Ene,\1929) 1

P. Ramdol;lr N. Jahrb. Min: Geol, Paldon.
B B. 54, Abt A. (1926) 307—341 »

J. W.-Gruner Econ.,Geol‘. 21 (1926) 375

S. Konigsberger = Ann. Phys. 32 {1910)179

P. Ramdohr igil] '

F F. Osborne Diss. Yale {192%), Econ.
Geol 23 (1928) 442 B

S. Brunton ~ Econ. Geol 8 (1913) 670

BNl RGEIHE Vol 6, No. 1

(KIEL5, 1926) p. 12 ‘

No. 2 x 10
Hill sand from Noushi, Aomori pref.

No. 4 x 250
Ditto. parallel to 110:



No. 5 % 250 o | No. 7+ 500
Ditto parallel to 001 : Ditto parallel to 111-
\ : ‘ - Reduced at 460°C for 10 hrs, with H, as.

No. 6 White lamellg------------Ilmenite
Black ground mass ------ Magnetite

No. 8 x 250 No. 9- % 250 ,
Iron sand fiom Akita, reduced -at 812°C for 2 hrs, Iron sand from Aomori, reduced at 911°C
with CO gas. for 2 hrs. with CO gas.

Red. %---------. 4953 Red. 9g--+++----- 8952
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; ‘ No. 10° ‘% 250 : No. 11* x 200

Iron sand from Kagoshima, reduced at o Magnetite from Ogushi, oxidized at
. 1,008°C for 2 hrs. with CO gas. 600°C for 2 hrs. with O, gas. .

Red% veoo cesees 9991

No. 12 %. 500 B No. 13 x 100
Titaniferous magnetite from Chosen, oxidized Magnetoilmenite from Chosen, etched
at 600°C for 1 hr. with O, gas. . _ by HCL.

No. 14' x 1060 No. 16° x 300
- Ditte ,etqhed, by HCI. : .Same as No. 14, enlarged.. :




W@ ok o WS WS Q) - 809

No. 16. % 230 B No. 17- % 250
\\ Ilmenite from Chosen, not etched. : Ditto parallel to 1011, not etched.

No. 18 x 250 | No. 19°  x 200
Ditto parallel to 00001, or oR, not etched. Ilmenite from Chosen, etched by HCL.

No. 200 . x 120 “ No. 21° x 250
Ditto etched by HF acid. Ditto reduced at 9C0°C for 2 hrs. with CO gas.
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No.2»  x100 No. 23 x 250
Imenite from Ekersund, Norway not etched. Ditto etched by HCI.

No. 2 x 250
Ditto etched by HF acid.

RS R v 2 v ) v VO EIREINNT
roB -

(1) Remarks for the practxcal engineers, monufacturmg Piston ngs for the mternal
combustion engine
(2) Control the elements which has the 1nﬂuences on t,he propertles “such. as, Carbon ' .
—both graphmc carbon and Combined Carbon—, phosphorus and Manganese etc, ' '
(3) After the long services the Causes of the destruction which chiefly 1nﬂuenced by the
decompositions of the free cementite, the pearlitic matrix and the growsh of the graphltlc

“ecarbon ete. = ¢ . I . o
(4) Indicate the future tendencies for the man umc ‘mg of Pisﬁ"‘i Rings being such as’
““Semi-Steel” or “Pearlitic cast iron’? or else “Specxal t iron’’ “Sorbitic Cast iron.?”
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