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54k i A [F BE /R A Fe(NO,) ;70 AL(NO,),7E 0.3mol/L By KOH H#LiE, £ 70C &1k 14 KA R,
T A BER LK) Fe(NO,), A AL(NO,) iR & ¥, A 2mol/L & KOH ¥ % pH8, 98C &1k 5 X & H.
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HBHMZITRERT LR BIEHBEHESHHE. R2ESHUNWATERGENET Y &7
a—FeOOH I 7R 8 7" a—Fe,0,) B9 y M SIRMH, RSB AR EE R B H ST &
31.9% 107 *~44.8 x 10 *m’/kg, SIRM0.52 X 10~ *~0.82 x 10 ~‘Am/kg, & @ H 24K |
R, FRK /AN 0.3~23um. G HRHARBERERRED ¥ 84.5x107°~156.3%x 107"
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(IRM,, ;) U 5 fE7E 209.8 x 107 *~2229.8 x 10 " *Anvkg, BEL R B (F,,_)32.8% ~ 58.6%, Bk
WERE(F,, ) 87.4%~ 100%, KA LW E & LB Y. H =m0 L5+ W ERE
HT YK ESEHE R TN 1E.
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Table 1 Magnetic parameters of soils derived from basalt

oS A RBEfL % HE B4k B SIRM/ E R
Sample  Location z B R 1k 3% E3 A¥ (10°A/m) IRMaomt
No. (10"°m’/kg) SIRM X Faomt Fioomr (10™*Am’/kg)
(107'Am’/kg) (%) (%) (%)

1 g 3z 206.5 604.9 2.29 345 87.4 29.3 209.7

2 WITHE 256.5 655.9 4.74 3238 91.3 25.6 2154

3 ZHEY 996.7 2552.3 23.70 577 100.0 256 988.5

4 SHEH 890.7 4408.1 15.50 50.6 97.6 493 2229.0

R2 AREABNENESH

Table 2 Magnetic parameters of synthesized goethite and hematite

£ 88" Goethite AT Hematite
EENRE B 1 #0145 15 ) SR Bt % RS R
Al substitution ¥4 SIRM Al substitution X SIRM
(%) (107°m’ /kg) (107*Am’/kg) (%) (107°m’ /kg) (107*Am’/kg)
0 31.9 0.52 0 84.5 197
2.4 34.8 0.59 7.3 1122 2.09
27 343 0.73 11.0 123.4 2.57
79 38.8 0.82 154 156.3 2.59
8.8 448 0.77 — — —
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Fig.2 The acquisition of remanent magnetisation Fig.3 Coercivity of saturation isothermal remanent
(IRM) for synthetic goethite and hematite (SIRM is magnetization for soils derived from basalt
normalized to 1) (SIRM is nomalized to 1)

TYEIEN, KRR ZHAEFRATBREUMET U5t M FARBLD, TERUHURETY
MER. B2 BE ST MRS R, BITRMER AL, £ 100mT MR+, 5807
R BE R 30%., IR 49 20% t .

HI3IRZRAAFT LHEMBRML, #7ILLHE IRM/SIRM 7 300mT B K [7 B 5
- 30% K4, MM IRM_,, _/ SIRM A — 96% Z 4, 148 SIRM &) 5F 3 f # {L 4T
BN 20mT, ZEOEN 16~ 18mT, R T ZH A FE P EERET WHFE, EWLaE
hiFSRHT YR SRANED. 1 AR IWSRABKGHAMBRMERATZ
RERZTHEEI N WA, WP ENBE S LEUET Y, B Ha R T
BT YRS SRR T, B8, EETERE, LA TR RS
Py 3t -yt AT B —E I T AR,

T XRD 4347 B WL 4, #7 7L 88 0] R BRTE 0.252nm 7 B A T 5104, 53 4 0.295,
0.208, 0.148 1 0.161nm A 8 55 M 17 51 0, B F A ST MBI AT WL, B 0252,
0.170 #1 0.269nm 751 ¥, \T M EH KKV WFE. EHLEM XRD 2B S, RAA
REBT, AR FIAR BT ML, DU SBRE, MABT R, MRS 8K
LORELRER, KREXFNOEEBT Y EERBAREY ST ARGy, B’EF
SEFHEY. SRBTRASY FETRFEEXEEE XY LE P, RETHFET
FRE[MH RN LW P, MY W AFRBNAEF XK.

2.3 TR RLSKER

TP HSRET YT RBET AT REETYRYE, FURBETFR LGRS =4
MRED Y, EE—BRBR T 8B (SSD, Stable single domain) B ERE /N, I HAE K -
MBLER. FRANGKREYT Y AR SORBR R SR, & 52 15 yfl SIRM R
A7, BRIL AL E) A SIRM ) 5 A5 R BD L > BhL > K5bL, BRI y BRI 1.5~ 2.6 1,
SIRM 2 1.6~784%, B TEXRE AT MKMSET S7 Y, R85 PR W B
DYMTRE, IR ER —ENE W, MBI, KM SIRM 8457 SR8 > 80
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Fig.5 Magnetic susceptibility and saturation isothermal
remanent magnetisation of particle-size fraction of soils

derived from basalt

= 0232nm e RL B B, KOBLY AT SIRM 43 51 2 8 kL Y
1.8~2.9 51 1215, XA LWy R B KEMNEREY

= —o.260nm  FHYIFTER N .
TRy RAE BT Y 8 TR K /N1 3
# 0 ® ¥ (SP, Superparamagnetic) 1 %8 <& 2 B
02950m  (SSD) (0.01~0.03um) FUHLHF 7 UK, KT SP-SSD
SURL A SR N & B SIRM, TE B A P ATETE SP
Ba ZTRELS HEOX-SensEy B, RAER LSBT A K74 SPHRL. SPARLK
Figd X-ray diffraction pattem of soils yHLH HIHEFRELUH SHERVRE BN T BH
derived from basalt BL (MD, Multidomain) B y7I 55 —f& 2L b, Hit, R &
BEG A — M4 SPGBy B EENERA. AR IR, ZHXREKTLAE
My, > 15%, Fine™ANRE L x> 10%, SPFRLEA LR, XY = fg LAY L
SR Y H LB IR BRI, WITLALHE 5 < 5%, R LR A LEEN TS
RENZHENE. NTRELEITERH (R, Pl RO XABEAHLRNE
B, ARIWL, HOIMZHZLRALRET DEOHEFEEEL N (16.67 £ 2.12)% M
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Table 3 Iron oxide analyses ol soils derived from basalt

A e dh 8 EHTE (F) WHEKSER(Fd) HWUHKWFEE FHR(C)
Location Samples Total iron content Free iron content (Fes/ Fey) Annual mean
(%) (%) (%) temperature
;i 6 16.67x2.12 7.65+0.45 46.5%6.3 le.5
r=:| 4 22.59%1.17 16.25+0.26 72.1+4.4 218

(2259 + 1.17)%, HEHELS2HKM E TR E, 750465+ 6.3)% M (72.1 =
4.4)%. ZETYHMA X-THMTERTINN, SHELZREXBOEN AR LLE
w7 A ) IR YE R B RO RE AR B ST, WV 404 R BF 5 TR R A IR AR A Bk RE T
WA TTE.

2 X% X #M
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MAGNETIC SUSCEPTIBILITY OF SOILS DERIVED FROM
BASALT AND ITS MECHANISM

Lu Sheng-gao Zhang Zi-yu Yu Jin—yaﬁ
(Zhejiang Agricultural University, Hangzhou 310029)
Zhang Wei—gao Yu Li-zhong
(East China Normal University, Shanghai 200062)

Summary

The mechanism of magnetic susceptibility (y) of soil derived from basalt in
Zhejiang and Yunnan Provinces was studied by applying mineral magnetic
measurement technique and X-ray powder diffraction. Results showed that y of soil
derived from basalt in Zhejiang Province ranged from 100X 10~ *~500% 10 *m’/kg. y
of soils derived from basalt in Yunnan Province ranged from 500X 10~ %~2000x 10~*
m’/kg. y of synthesized goethite and hematite were 31.9x 10 *m’/kg and 84.5x 10 °m’
/kg, respectively. y of synthesized iron oxides increased as aluminum- substituted
amount of iron oxide increased. The magnetic parameter and X-ray powder diffraction
pattern of soils indicated that y of soil derived from basalt in Yunnan Province
mainly contributed to the superparamagnetic maghemite and magnetite, which is
pedogenic origin. y of soils derived basalt in Zhejiang Province came from the
contributions of both primary magnetic grains and secondary magnetic minerals, and
hematite.

Key words Basalt, Ferrimagnetic minerals, Magnetic susceptibility, Iron oxide,

X-ray diffraction analysis



