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The dependence of magnetic parameters on
the mixing proportion of hematite and magnetite

CHEN Xi, ZHANG Wei-guo, YU Li-zhong

(State Key Laboratory of Estuarine and Coastal Research , East China Normal University , Shanghai 200062)

Abstract In this study, magnetic measurements were conducted on two series of hematite and magnetite mixtures,
with the purpose to study the response of magnetic parameters to the mixture of magnetic minerals with different
coercivities. Series 1 and 2 were formed by mixing 0. 3% superparamagnetic and pseudo-single-domain magnetite with
varying proportions (0~9%) of hematite in a CaCO; matrix, respectively. S ratios and H,/H,, which are sensitive
to the mixture of magnetic minerals with different coercivities, and are also impacted by the grain size of magnetite. S
ratios of series 1 decline more dramatically than those of coarse-grained series 2 when the content of hematite is less
than 2%. For series 1, H./H. ratios display larger variations when the hematite content is more than 3%. The
results demonstrate that the widely used magnetic grain size indicators X"\"’M/X and X"\'\’M/ SIRM are also influenced by
the proportions of ferrimagnetic versus antiferromagnetic minerals. For series 1 with fine-grained magnetite, X"\RM/
SIRM shows an evident decline with increasing hematite content up to 3%. Meanwhile, this study indicates that there
should be cautions in the interpretations of magnetic parameters. The influence of magnetite grain size on the
coercivity indicators should be properly addressed, especially in the case of mixtwre composed of superparamagnetic
magnetite and hematite.
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Table 1 The proportions of magnetite

and hematite in the mixtures

BE G B meaco, (8) mrejo, (8) mre 0, (8)  f(%) Mre, 0, /mre,0,

1 3.988 0.012 0. 000 0.0 0

2 3.928 0.012 0. 060 1.5 5:1
3 3.868 0.012 0.120 3.0 10:1
4 3.808 0.012 0. 180 4.5 15:1
5 3.748 0.012 0. 240 6.0 20:1
6 3.688 0.012 0. 300 7.5 25:1
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Table2 The magnetic parameters of hematite and magnetite used in the present artificially mixing study
W B8 X X SIRM HIRM XArM He. H. M, M.
= % ; , ) )
10 m3kg ! e Am’kg ™! Am’kg ! 10 Smkg ! mT mT Am?kg ! Am?kg!
TRERH" 0. 375 0 0. 06 0.043 2.2 430 421 0. 06 0.19
TG (4K g0 520 4.76 0.5 0 568 11 1.32 0.8 25
AT (IR H ) 503 0.75 11.6 0 227 36 15 12 90
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KGR LWL TR
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Fig. 1 Hysteresis loops of the end-members
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Fig. 2 Thermomagnetic curves of the end-members
The bold and thin lines represent the heating and cooling curves, respectively

The samples are heated in the air in the field of 34 mT.
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Fig. 3 Dependence of magnetic parameters on hematite content (f) for series 1 and 2

Symbol () and (@) represent series 1 and 2, respectively
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Table 3 The magnetic parameters of the mixtures of hematite and magnetite

RES X Xa SIRM HIRM SIRMy  S-100 S-au0 XARM Ko/ SIRM - H, H. Mr. He./H. M./M,
Gi2 /% /10 %mPkg~! /Y% /107 5Am’kg”! /1075 Am?kg ™! /kAm~' /% /% /10 Smikg ! 10~ mA ! /mT  /mT /107 Am’kg™' /10 ¢ Am’kg T
1 0 156.0 4,76 1482. 3 0.0 0.95 97.9 101.2 68. 18 46. 00 11. 00 1.32 2400 98000 8. 34 0.02
2 1.5 167. 1 4.71 2299, 4 578.3 1.38 66.3 74.9 76. 37 33.21 18.27  1.62 3200 101500 11.31  0.03
33 157.8 4,31 3079. 3 1125.9 1.95 54,8 63.4 73.89 24. 00 28.49  2.20 4100 100100 12.97  0.04
31 4 4.5 174.1 4.57 4121.9 1815. 4 2.37 45.5 56.0 79.78 19. 35 118. 00 2.68 4500 91400 44,05 0.05
5 6 154.2 4.49 14423. 9 2132.8 2.87 10.0 51.8 81.93 18. 52 174.80  3.07 5600 97200 57.00  0.06
6 7.5 168.1 1.6 5730. 1 3029. 0 3.41 35.3 47.1 84. 29 14.71 230.30  3.49 6100 94300 66.05  0.06
7 9 3.4 —5.56 5373.8 3852.2 159. 22 13.7 28.3 19. 88 3.70 429.95 243.63 5200 5537 1.76 0.94
10 150. 9 0.75 34834.7 0.0 23.09  89.5 100.5 170. 26 4,89 36.22  14.68 36000 273100 2.47  0.13
2 L5 139.9 0.53 34189. 8 505.0 23.07  87.6 98.2 134, 00 1,91 37,29 15.12 31700 233800 2.47  0.14
33 142.9 0. 87 32692. 1 972.6 22.88  85.9 97.0 161. 69 1,95 37.57  15.26 34900 252700 2.46  0.14
2 4 4.5 143.2 0.87 33199. 3 1630. 4 23.19  84.1 95.1 163. 54 4.93 38.76  15.55 36600 261800 2.49  0.14
5 6 135.7 0.77 32321.7 2158. 1 23.82  82.3 93.3 153. 74 1,76 39.33  15.94 36700 256500 2,47 0.14
6 7.5 126.5 0. 99 31363.7 2538. 9 24,79 80.9 91.9 150. 79 1,81 39.87  16.13 37200 252600 2.47  0.15
7 9 3.4 —5.56 5373.8 3852.2 159. 22 13.7 28.3 19. 88 3.70 429.95 243.63 5200 5537 1.76 0.94

* RERRH & REE E S 0. 300 . f AR 1 2 hE
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