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The effects of weathering on the mineralogical characteristics of iron
meteorites
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Abstract: In this paper, the authors studied the mineralogical, magnetic, phase and chemical composition char-
acteristics of IIICD iron mereorite from Nandan, and compared this kind of mereorite with Argentine IAB iron
meteorite and Siberian IIB Iron meteorite that belong to different chemical types, focusing on the weathering ef-
fects. The mineralogical characteristics of the sample were observed by means of polarizing microscope, hydro-
static weighing, and scanning electron microscope, and the magnetic properties, phases and chemical composi-
tion of iron meteorites were studied through vibrating sample magnetometer, X-ray diffraction and electron mi-
croprobe spectroscope semi-quantitative test. The results show that weathering can change the mineralogical
properties of iron meteorite. With the strongly weathered iron meteorites from Nandan as an example, the au-
thors have found that the luster is weakened to earthy luster, and the relative density is reduced. Moreover, an-
tiferromagnetic substances produced by weathering can reduce the magnetism of iron meteorite. In addition,
mineral phases also change greatly with secondary minerals of iron being such main phases as goethite (FeOOH)
and magnetite (Fe;O,). Nevertheless, below its crust of weathering, the mineral phases and chemical composi-
tion have not changed significantly, and exist as kamacite and taenite phases dominated by Fe and Ni.
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Fig. 1 Photographs of the experimental samples
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a—Sample 1; b—Sample 2; ¢—Sample 3
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Table 1 Exterior features of the samples
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Fig. 2 Structural characteristics of the samples under the polarizing optical microscope
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Table 2 Mineral composition under the polarizing optical microscope
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Table 3 Test result of the relative density of the samples
s M, M, M; M
Bt 1 4.2473 4.2525 4.2400 4.246 6
FE i 2 7.3583 7.4119 7.3667 7.3789
FE 3 7.656 6 7.6315 7.6371 7.6417
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Table 4 The statistics of the magnetic properties
of the samples

i MR 5 RIRTAC SR Hom)

BsCemu/g) Brlemu/g) Hcj(Oe)
FEM 1 10.1 2.2 16.1
FES 2 202.5 3.4 36.1
e 3 185.7 2.0 54.0
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Fig.3 The microscopic characteristics of minerals under SEM (SE mode)
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a—the kamacite inclusion of Sample 15 b—the enstatite inclusion of Sample 1; ¢—the directionally arrangedtriangle pits on the kamacite of Sample

1; d—the broken Neumann line on the kamacite of Sample 1; e—the overall feature of Sample 2; f—the tiny holes of Sample 2
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Fig.4 X-ray powder diffraction pattern of Sample 1
and the main phases
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Table 5 The main spectral data of Sample 1 from X-ray
powder diffraction

44 FK d /A d /A d /A
B GERCLIEN 4.2031 2.704 9 2.4545
(FeOOH) +AE 4.17917 2.6929 2.4495
Tk FE it 2.968 4 2.5308 1.480 1
(Fe;0,) KA 2.968 8 2.5318 1.484 4
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Table 6 The relative amount of the minerals in Sample 1
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Fig. 5 X-ray diffraction pattern of Sample 2 and

the main phases
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Fig. 6 X-ray diffraction pattern of Sample 3 and

the main phases
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Table 7 The main spectral data of Sample 2 from
X-ray diffraction

I FeuNi 5 P W& BT, A 5 — P M4 . 45
Rl #) Na Si K CraAg TG IAFAE . FEdh 2
34—, B FeuNi #1 C 2 F.

£ d /A d /A d /A
BRara B 2.023 4 1.4306 -
(Fes ND F Y 2.0280 1.4340 . z9 HRI2BFREBSMAERERES)
RN RE S E 4.190 7 3.426 7 2.5363 Table 9 The chemical composition of Sample 1 and
(FeOOH) A1 4.1797 3.3809 2.5271 2 measured by EMPA (mol)
Fo 1 B A 3.4267 3.1099 2.0239 Al p Fe Ni LNy
(si0,) AR 3.4300 3.0900 2.0300 11 0.30 0.69 0.27 (Fe, Ni); P
HERARA FE it 2.5363 2.3236 2.0239 12 0.31 0.74 0.27 (Fes NiD, oP
(NiAs; 238,770  FHAH 2.5515 2.3292 2.0171 1-3 0.34 0.76 0.28 (Fe,NiDs P
i ETTics 2.8013 1.8990 1.5542 1-4 0.46 0.76 0.03 (Fe,Ni); 7P
(CuS SARL! 2.8123  1.8958  1.5560 1-5 0.05 1.18 0.05 (Fe, Nidy, P
UL PR 2.1244  2.4570 15103 13 8?3 8-2(6’ 322 E?;EBMII:
~ - - . . . ’ 6.1
(Co) R 2.130 7 2.460 2 1.506 6 21 119 0.07 Fe 1oNio o
22 1.26 0.08 Fe;»6Nig. og
F 8 M3 XHEMNR EEITHEE 23 1.02 0.07 Fer 0oNip. o7
2-4 1.26 0.06 Fey.26Nio. 06

Table 8 The main spectral data of Sample 3 from X-ray

diffraction
b d /A d ft/A d fti/A
Rara FE A H 2.0230 1.4325 -
(Fe, Ni) NAKE] 2.0280 1.4340 -
B B R A 4.2443 2.5337 2.5034
(FeOOH) AR 4.17917 2.5271 2.4899
il 5 % FEANHE 3.0873 2.3300 2.0230
(Si0,) NAKE] 3.0900 3.0900 2.0300
TR FE 2.5459 2.3214 2.0230
(NiAs; 23%.77)  FH1E 2.5515 2.3292 2.0171
EaRia TS E 2.458 4 2.1263 -
(CoO) Rk 2.460 2 2.1307 -
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16 S FER 2 T A 4 4. &5, FeuNi M1 P A
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P PHER B A A AL R I 5 ™ B, R AR < e T AR AL
S IEAY), W B AT 991 SO B AT, AT 2
TN G5 TR AR A5 7 55, 2004)

OB S, W45 508k B N i 45 M 80%, 5
AN AR AH 77 SLRRAE AT 4 Bk 0 A (1 AR,
20057 LUV IHIMA S AR K & 52 N 7= AL 4L 2 2 FF
i 1 RGO D BRI XA AR, AR 2 LT
BRECH, BRI — AN I3 W (R 4 8 D6 B, Ui Bk 80
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