$34% E2 M T+ #® 2 Vol.34, No.2
1997 £ 5 A ACTA PEDOLOGICA SINICA May, 1997

HMREH A A2 LIRSS ER
REZENIE
% i F

(StM Lk k¥, St 550003)

& £k s pas

(PEFEBR MRS, st 550002)

i E

A RMEMEL AR E TRAOBAE. BUEERRRENSFEMNESRESHNE
SWEURBET MBI RRY, WG KT IR R R UE R E B 2 W L R
EERAMARREEWE, BRAHAEENRREAEL. A XERA RS ERES BT
BT YEM L GaEfH X SR R TR, EFRRMBTERIESTT
%, IR T RMEE S RE TP T WY BV

X@IT  mMibE T BRI BRERT. "By

TEREHERUEFE AR EREENFERA RN EETFBRZ— BEENSLIE
MERRPBAS ZEAMNRERE. REFEMHIRMBEIEENREFT I ZRE
FIER & S8 0 KB TRINEA R R IR A YUEA R R TR IRA S LA,

BRMRELE — A ST Y. BHRMEE AT LR PRRMET P RE RIS R
R EEEPRFATY, XN THLREFERRERENEEAEREENE L.
Ba 5B A R T LB R R R EVE M R RN AR IRE. 3CEEx R
AR TR A WA EEN R MRS 2 F LB RGENE, SATY*
BEoe, #1 THRBMILE R F LEBA R V. R AR ERE S AR,
I ARBRE A R F LR P R BB S , h HRREE RR AN
R RBT R4t T BB

1 F&5TE

11 H&

¥ BRARBEESREN49463011), AXBBEAMERFER L FHBRESERE), PRAERBRTR
B B BATRRE) . RKFEERNER TORST AU 7 BTN AR ¥ B B0 U 8l SR T b e ) %1%
Bh. gk —IBH.
WA HM: 1996-01-16 RSN ED: 197-01-04




24 RALFES: MBS R E DR SRR R A 213

HakBRMNERX EAARFMR. AKCNESIRENE HATREARN 2MREE R
FHLEEE. HNEAFTE. YA FRERE R2 S EEY 10cm,
12 Hik

(D 3 2ATWUEHT T REMT P ERBIRIER T 7, XL, HENTWEIIR
Ti ik B 2 WA 1 B

|—-— WM e+ HE _——I
|
AX4X4em KBRS 3
ARBERRR RGRENEH LA R%Alﬁﬁkﬁvw
]
RO +-RN—F R BRRATHAEHGRP
gﬁ;gﬁg i BB AR l
KYEKY-1000B E]H i EAXPSHDEHE
WEM S pisd HPUI T4 304 b REsE
|
— l X T W (XFS) B 17
F-1:3:2: 33321 4t 3K 3 Tk 4 PHI5000 &Y
FeFRWMETSN X8 XCOQ G MM XPS ]
X BHE
¥ R1HIR: HO=30000e I=6A
| H1-20000¢ I=4A
*;gﬁgﬁzﬂf H2=100000 I=2A
F ; ;
JCXA-T33 68 T & ﬁﬁﬁm.s#;ﬁ!%
WREAERES B AR
ERAL&KTH, ARRT
I I l I —
o oo || mmesusw || xwammsn IR B 5
=3 M-500 D/mac- RN ER AL
tmkeamy || HREBRE RAtES D/ PEG21 5
B gk M g ssbaueriif{{ TITA B X 5 6 107 54X o BM Y e Fe B
B R RRBUT M A

Fig.l Soil samples extraction method and analytical techniques
(2) SEEtERAn T HYAARTARSE, ARRT, REMNEL 40 HREFHN, B 1021425
FRET 10ml A BRARE ZME & PR, Bk y MS2 R L A (Y (¥ E Bartingto /3 7] %) J
%> @ Molspin 72 7] fi 1 9 BEFE RE 1 (B 5E .

2 BRERERAAKH LB R

i+ B RO R e ME IRASAE

RONBRMRELE R F T RB M E S BN E SRR, MR RO AT £
BRMAIRUAE IR E. BRI MRS R T LRRLENT YRR
HFEBRS ", BWRIMENCREIBREEEN T AR LR E N B BRERE
BEH B EREN B EERERER. 4T REKR L RE¥E B BREREA
EANEAAFRAEELHEN. TYREAEM TR R EAE TR, N

21



214 -+ 1 ¥ i u%

MR T 4T AR R b2 W B e i s TR N Y F AR ER S, S
s TR AR S ER RN EAERNEKER. RTREWE, AXEEEFE-AD
RRRIMBRBIL A AT LENEARE, TR HBEEHRFE(ER D, a2 Rt
BERK 4FERESIHRAFEN BB E SRS T EHE(REAS: ZO);
£1 AT EBIERGEESE
Table 1 The magnetic parameters of some samples from two soil profiles

B 2 BREY RRREE X . ﬂ SRM St Had F,. Femr S
Sample No. Sample type Depth(cm) X
PS—-1 W 5-10 815.71 1224 448 36556 18968  260.9 5190 99.29 9539
PS-2 p4s: ! 10-20 860.30 11.56 4.93. 42444 20466 8033 482 9811 96.89
PS-3 - TAR: 20-30 78949 1343 401 32041 16802 91.0 5244 972 9635
PS-4 - ¢AR: ] 30-40 40261 1339 481 19378 8I2 1036.0 4l.§] 94.65 90.90
PS-5 W 40-50 25314 1319 338 8545 3526 7699 4126 9099 81.38
PS—-6 W 50-60 3464 1377 681 24135 8200 7913 3398 9.2 91.26
PS-7 |- 4R: 6070 39209 1240 415 16250 7021 914.6 4321 9437 9330
PS—10 a + 100-100 9524 846 423 4032 1437 598.0 3564  85.17 R0.44
PS—-16 4 t 650-660 3215 334 5,58 1794 M5 7219 19.28 5943 4487
PS-19 a + 680—-690 23.67 301 348 824 134 386.8 1630 53.00 4141
PS-25 Hz=s 800 0.00 0.00 — 145 9 60.6 6.33 5846 46.07
7C-~1 wmOB 5-10 3088 5.53 18.93 7549 1368 930.7 18.12 87.67 7145
2C-2 - 10-20 78.70 3.83 37.03 9144 3179 32643 1091 8880 79.66
ZC-3 I 20-30 3959 194 23.65 9362 975 975.1 1042 89.59 84.77
C-4 W OB 30-40 4129 336 18.02 7440 1393 327.2 18.74 9560 85.63
7zC-11 g + 100-110 1229 171 7.66 960 107 268.5 11.21 7203 4448
c-1 a + 600-610 7.83 0.00 8.48 664 48 330.8 7.17 5021  31.38
Cc-19 ARE 650 6.4 0.00 3.37 233 27 108.8 11.33 5343 4502
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Fig3 XRD of some soil samples

B4 MEREERATNPNYERBFES TEM x 10000, # M %W
Fgd Fatedike maghemite of Soil deprived from carbomate rock in Guizhou, Anshun. TEM x 10000
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2 WBBEEWINPWHRY MSRILERD (%)
Tahle 2 Chemical compositions of the maghamite nodules denved from carbonate rocks

# 5 #%9 FeO, ALO, SO, Mi0 .0, GO zo © M

Sample No  Analytical No. Total
PS-1  PS-1-1 910 0.14 = 0.14 005 042 — 10008
PS—1  PS-1-2 ¥ 002 0.25 0.10 0ol (111" J— 100.22
PS-1  PS—1-3 964 = = 0.20 003 0B 0 9.7
PS-1  PS—1-4 9848 = 0.08 0.14 002 02 025 %15
PS-1  PS—1-5 9.8 = 201 0.26 [N B ¥ [ R— 9%.70
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Table 3 Moshauer pamameters of some soil samples
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Samp Spectra I S Qs H S Mineral
No. No. (mm /s) (mm /9) (KOe) (%) !
1 037 -0.20 517 9 KT . a-(Fe. A, O,
PS—0I 2 0.36 -0.07 M 10 @AEF . y—(Fe. A, O,
3 0 053 63 Hixa. ¥ P STy
4 0.32 0.89 18 % Fe'" AL %
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Sample Spectra L S QS Hi S Mineral
No. No. (mm /s) (mm /s) (KOe) (%)
1 0.36 -0.20 509 8 #&p-, «—(Fe, Al),0,
S 2 0.37 -0.09 480 9 BEARER, v—(Fe, AD,O,
3 0.35 0.54 56 T, & FO BHMETY
4 0.33 091 27 & FS* MLy
1 0.35 -0.19 504 9 Fékp-, a—(Fe, A, O,
2 0.32 —-0.08 4 6 ‘ ®Feen, y—(Fe, AD,O,
LD-0l 3 0.35 0.53 60 s, & FoT sy
4 033 0.87 23 & Fe* EMEh i
5 1.10 2.60 2 4 Fe* Remthi
1 037 -0.20 504 7 Hekw . a—(Fe, AD,O,
LD_0 2 0.34 ~0.07 482 6 giAgE . y—(Fe, A, 0,
3 035 0.52 68 e, & FOT ity Y
4 033 0.89 19 4 Fe'* REmtha Y
1 0.38 -0.26 512 10 Hekp-, «—(Fe, AD,O,
zc-o1 2 0.30 0.52 81 e, & Fe mmie
3 118 2.07 9 & Fe" R Y
ey 0.39 -0.17 516 100 a—Fe, 0,
By 031 0.01 503 100 y—Fe, 0,

100

w0
[

-3
[-J

L34

Relative penetration rate
Hxt B (%)

82.51 1

. OO“VV-T—TQVW‘
/\ PS-02
AT

K6 #ran(PS—02) i Rk
Fig6 Mossbauer spectrum of sample No. PS—-02
0.32— 0.37mm /s, Q. S.=—0.06 — —0.09mm /s, H=472 — 491KOe, X & R 5 RL

I A1 1 L 1 1 1
-8 -6 -4 -2 0 2 4 8 10
HE (mm/s)
Velocity



24 RALFEH: HMBRMRECE XA LR AR R R VLA 219

HREF M ZRBHERSPEFE", HARGHEREERO TRREARE L8
ZHENEAET Y P RN R RIRERTE, #5 PREAR ST 5 B 8 IR i i v B
AR 6— 10%, ERMKBTHEPRAET IR,

3 BBRireZFLBEEAHERREE

TIRE AR R AU, SERR ERAE N SRR BRI RV DT Y8 R A R A 5]
Bl HARBRE R A RN A R B LR — BT Y, REBHEPRBRIE X
R AR =Y. BEEE T PR SR IOBEh IR, BRMRELE 1 3P Bl
T YIRS HUR B YLEG RR A T R A ERIER. SRS DT BRI X
BAT AR o RS SR B REED. HBKEMBEFTH SRR R, i Ef
ERRE LR R AR AN BT SIS TEEREN BN EALERE LER(INE
JB LR ) P RIS E NN R, BEREREERER, XEHENRREE AT LS
kTR BT T R R BT ) R AR SRR s TR BRI A BB
. BT SR EONEZRUBERNZNKRILEREROB(ZHERZ L%
Hm =TT RBEENGREUYFIEER: AL, 35%, Si0,: 31%, Fe0,: 12%,
Si0, /ALO,:  0.88%) A B, B, SMBMRIEE KT LR PHEAKT L ERERR
#UHT, HEERMEHERAIEPROREGLETORLER. hEHRERETHN
HE AR BA S SR ML, OB BRI T 480 Bk Sk
7.

8 * X M

L frsh&k. FiAE, 19 LiHERgE. 466, 18 —138 51, JTPGHRHE AR

2 SAE. RSK. 19l EREERAGER. tEHE. B 195 5H, | —8 K.

30, MK B, 1989 CMPRET YNBSS ROBEE/REEIK. ALER Vol34, Nol6,
1263 — 12 685,

4 RBKS, 1986 FREMBEEMOBAE. TWER, B35 14, 0—56 5.

SORECh. QK. TBE 190 N RBETEREPI L MEHNRANE. tHER B2 &AM,
361 —367 7.

6. FENL. KLFEH. 195 BEHASHE(E—). 0—5TH. wBERd,

7. Zhu Lijun, 199: Geochemical characteristics and evolution of laterite in Karst area, Guizhou. Chinese Journal of
Geochemistry, Vol. 15, No.4, 56 —64

8. Maher B. A, 1985 Characterisation of Soil mineral magnetic measurement. Phys. Earth Planet Int. 42, 76 — 92

9. Thompson R. & Oldfield F., 1986: Environmental magnetism George Alilen Unwin, London

10. Stucki J. W., Goodman B. A. & Schwertman (eds), 1988: Iron in Soil and clay minerals. Reidel Publishing
Company.



220 + <

2
=

g

MAGNETIC CHARACTERISTICS AND GENESIS OF SOILS
DERIVED FROM CARBONATE ROCK IN GUIZHOU

Zhu Lijun
(Guizhou Unitersity of Technology. Guivang 550003)

Fu Pingqiu and Wan Guojiang
(Institute of Geochemistry Academia Sinica, Guiyang 550002)

Summary

Study on the eight magnetic parameters (including magnetic susceptibility, frequency de
pendent susceptibility, saturation remanence, etc.) of soils derived from carbonate rock in
Guizhou showed that the magnetic properties and changing characteristics of soil were
significantly affected by the pedogenic environment and process, and these properties were
of important environmental significance. On the basis of high—gradient magnetic separa-
tion of iron oxide minerals from the soils, systematic studies have been made on the soil
magnetic properties and magnetic minerals by using X —ray diffraction, microprobe analysis,
transaction electron microscope and Mossbauer spectrum.

Key words  Soil derived from carbonate rock, Magnetic property, Maghemite, Iron
oxide mineral



