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Note: * * means very significant relationship. The same below.

2.2 RRESEASIAZE T LR 5

2.2.1 VFBEDYIFERAENEm LRSS
FERBE S BEPE SRR AERAK SR, 1%
FRYEES AR 5 R E 43 & & (Fed/Fe R “Bk A Ui 25
BE” AR B YRR 2 — . LI R S g
RO RS B T s R KUAEsR BEDY . B 6 BT, +
BB S A BAE 0~50 cm 1 )2, W 1 )2 IR 4 3
IR, 7. 69 g/kg HEINE 9. 38 g/kg, TE
T HEHI A 50~100 cm, JEE S A R 2B H
9. 38 g/kg W/l 6. 41 g/kg, 7E 100 cm AR, HE &R
LR BEW /N, 7E 7. 22~6.03 g/kg Z [A] 484k, HIEl 7 7]
B ZEAZESIE | 0~50 em + 2 kAT ES BT,
¥ITE 30% L F. 7E 40~100 cm 4 J3 22 [a] , &k i U7 B B
BB BEEABE, H 34.92% FHES 19.72%., 1
100 emPA T - B8k i) Ui 25 BEAE 19. 13%6 ~24. 52 % 2Z [
Ak . AR Ak S B AR Ak R B S e S A I
ULEAZE 13 FEXLR R R, HE 8.9 Al Nt —
AT HIERAL R L S5 I BRI KR 4 AT
T ISR 1h 5 i S R U S B X IR A A
K. GRFBIIFER TR LR 5T S8 (Fed)
FNERIE S BE (Fed/ Fet) Y AH G XIR 8 T 4 o) 25 1B AH OC
(R, MHEFES K y=0.0191x + 6.2299, r =
0.7354" * ;5y=0. 10872+ 18. 317,»=0. 7936 * . X i}iHH
TEPFE SR LIERAARN EEEmME R,

2.2.2 TEEDYPIFFEUAAEHZm  HE 10 7]
1, TS & B IEREE 0~200 cm FHH K & B,
AR BEE /N A3 AR TE 0. 95~1. 77 g/kg Z |8, AR 1
HE 0.82 g/kg, WEEANLIEHHESMKRE R THEL
B 0~10 em RETLERHKEER RN 1. 77 g/kg b, LA
THTERNZIREESE /N, ATREEm T HEA VLR
SRE5LERSPZEABIGFWHEXME, @M%
THEAVRM L E IS &2 B 24K B & W IEAX R
Z,y=0.01072+1.0557,r=0. 7194 * ., {HIEELZ P
Ak b U B R AL R S RE VR, A B X R R M Y

146

TSR
Free iron content/gkg™”
~ Nel
0 T . T

+ )2 Dapth/cm

E6 RENETEEESHRNSH

Fig. 6 Distribution of brown soil profile free iron

35
30
25
20
ISO""""'

B7 REIETEKFEENS S

Fig. 7 Distribution of brown soil profile iron freeness

kAT R
Iron freeness/%

(=]

y=0.0191x+6.2299
r=0.7354%% @A

i 9
U 8
HE 8 2g o
2 o e
%3 7 =
J'Hég g O
BE 6 o

(3

[}
+‘£ 5

10 60 110

TR AL
Magnetic susceptibility for low frequency/x10-#m=3-kg"!
8 THEEUERMFERSHZEAEXE
Fig. 8 Relationship between magnetic susceptibility and

free iron of brown soil

40 y=0.1087x+18.317
r=0.7936%*

30 o

o
25 o

o
20 o O

RIS B
Tron freeness/%

0 50 100 150
LI R

Magnetic susceptibility for low frequency/>10-*m=kg!

B9 TEERLEMBPKRNEEEZ EAHEXHE
Fig. 9 Relationship between magnetic susceptibility and

iron freeness of brown soil
TR/ . | 11 R, A ) T R AL R MBS TR e B
Bk B 2 IA] Y A DR M R 3R B i 3 K OF, y=0. 00192 +
1.0222,r=0. 3387, NILBR LAV S LR LR
ZIRIFFTE— S WY AR S  (H R g R R 22—, [F] i
ZHE R, FEC T E T 5 B0 8 ) T

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn


http://www.fineprint.cn

R F B & 2014(00):144~148 - TE5HEH -

3 1y 020 3=0.0002x+0.0783
2 5 =0.6445%*
& IHE 015
IH =2 218
©5 2 K5 S
KE $He ol W
D2 “t
e 1 w005
Rz BE
=i Ha
HE 2 000
5 Segoscsssscocoocoosos g 10 30 50 70 90 llp 130 150
& T e N T HIIRE AL
+ )2 Depth/cm Magnetic susceptibility for low frequency/x10%-m=kg!
B 10 RENELTETERSKNSE B 13 TEmAEMKRESHEBZEMNHEXME
Fig. 10 Distribution of brown soil profile amorphous iron Fig. 13 Relationship between magnetic susceptibility and

complexing iron of brown soil

20 r= 0'?2(')%;'70222 o 2.2.4 SYSHFERALRAER EEIAENE F,

st g Ehliil 14 AT A1, &8 BT HEE 24. 02~32. 56 g/kg, H
w BN IREA K., HIERH L IESRS EHEXTR
a o

1'%,T£%'Jﬁtﬁ7fﬁ1ﬁ$i’«3’>j,,E‘,'leiﬂéﬁ%%i%%ﬂﬁ—l:%ﬁﬁ
TR E—RREEE, SBERESN I TR & ]gAE
FHCRAL . AEEE 0~200 cm BN _Fe8& 8 SERRIX

agnetic susceptibility for low frequency/x10*-m=-kg"!

<
wn

TET SR
Amorphous iron content/g-kg’
=

<

B FEMIEAHCRR, BT LEP RN & 'R+

CRNES e S Ee T ) ELES SERE L% AL+ 0 DL KRS B BT

Fig. 11 Relationship between magnetic susceptibility and BB T LIRS, W T H— S0+
amorphous iron of brown soll Pk o B SRR Z 0% T R ERBEAUR &

P RARTTR. FEEER ) 0~60 cm -2 HUBCHE B R A B

228 ARESHMERRACKIOLM W 12 AR g g oo, B 60 om T LR S R
HEBPEIE SR LR &M MRET BEELR ey 14 4 iihs — 42 WIS R 2

) —0, T ZAFET &AM LS RREImSS S
SHRABWHETE 0.079~0.12 g/kg Z [, 22 L1 BE R

N
f=}

A 0.041 g/kg, FRYHFRFE ST EAIENTESR mmf; 3

IEAE, FEEEHE % A SR MA LR Z B 24 8 g;g “

R TE AL R, y=0. 00062+ 0. 0866, 7=0. 7271" * , @g N

13 AT A T R R AL R S 4 A Ak 3

HE M B2 I AR %, y = 0.0002z + 0.0783, r = T Mesiireeesssreeraesss
0.6445"* , FHIEREILRIE S 45 A B B WA S Ui B 2R Depth/em
f%/—\@émﬁj:f%m HE -, XBITRESES EH1l RENETESGSBRNSG
?&%@Eﬁ%'—? if%ﬁﬂlﬁﬁg E"J% ]| %%ﬁ 3‘3: if%tlﬂé Fig. 14 Distribution of brown soil profile total iron

B-A RS EYRIE RS RS T Fe R e T
TE BRI ER RN Z —.

y=0.0201x+30.082

[
=

2 #=0.5785*
18 2 » CH o
K15
4, 020 KE = e
Q
—;" 0.15 §5 30 G
g " 3
B8 010 S g A
5;5 10 30 50 70 90 110 130
(1 fis
&5, 0.05 _ = (O A
@{: £ Magnetic susceptibility for low frequency/x10-*-m3kg!
HE 900
(=% . . N
E TORSSTORRsSZEESETERsg E15 THEmdEness B EmEs
Q

+ 2% Depth/cm HcREZPELE
Fig. 15 Relationship between magnetic susceptibility and

12 REIELRESSHNSH

Fig. 12 Distribution of brown soil profile complexing iron

total iron of brown soil

Note; * means significant relationship.

147

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

- SRR -

F @ ¥ 2014000):144~148

[BAE] T 3 A IEAH R K AR, y=0. 0201+ 30. 082, 7=
0.5785" \HMXRLUE/ N TR S SR LB &
BERIAR R A 15, XU LR AR E B+
B FIE SERER S M B 45 2R, o 7E AL i 72
RG29S R
PRI TTERTR K
3 it

IR A R R A T LR AR R
O LA TR g K U AR 5 | F) i AL 7R R R
R AEBE R - SR AL TR AR X AR . A0 ) T 194 A0
PRI 9. 0896, BLH 138 ih & KB A KL B
AR A B A TR UL A T R AR S
AR Z A 20 2 A SC R R BB A PR I
TIERACROEZNR . AR LR 5 R Ak
BRAGWER] B M4 B BT B 2R F A IEM5E; 60~
200 emtJZ HEREALR G 2B E B 2 WA A
BB E K. UIARIERE LR EA R SE kL
BRMIEER . e Ak & 2R i s ik
REZE PN R BT I A 82 e B 3] T Ak R
MRS LSRN B SR AR L eSS’
H— 853, B TR A BN L R AL i R el A o ik
— B HIRABIIE o

S 30k

(1] AR$ T, XU 2 S0, + 48 A s 2 0 o8 R i I C M. B3 Rk S AR
#t,2001.

(2] pBE,FRF IR, 3K H B, 30T LSRG L S A AE B AR S 1 (T, 4 p
A K24 ,2001,22(4) : 26-28.

(3] SR, AR, 58,5 -l DR SR IE T ]
JR 555 P40 MR, 1999,19(3) :83-94.

(4] HTTA, SOATEE. & b il X/ WA ag T+ SR D 3 BE S RE AL R =5
853 SEAFAEBE ST LT]. K PR FF5£4,2006,20(6) :6-10,21.

[5] Ventura J R E,Nearing M A, Norton L D. Developing a magnetic tracer
to study soil erosion[J]. Catena, 2001(43) :277-279.

(6] XUEHS, XBE . 7 Ak 3 B A58 2 LT, shERYy B 2 42 , 2009, 52
(4):1041-1048.

(7] P, DR R ST YR B M e R R IR X B
Fehit 5 T AR 24, 2000,8(1) : 9-15.

[8] EhEH, METTA, SHATEE, 4. H A 45 1okt b 398 10 2 1 R 0o A 8 5 i
PLBEBEFELT]. 7k AR 5244, 2008,22(2) : 51-53,97.

(91 XU S, ARHamN. RE 37 0F 1 398 BRAL A R 5 e e T e AL e 55 + 3¢
A HUBARSCHELT]. YEBRAR L K224, 1985,10(1) - 33-40.

[10] FAFE, arEhR. LA NREES B R AT £3GE KR,
1999,30(4) :160-162.

[11] Maher B A. Characterization of soils minerals magnetic measurements
[J]. Phys Earth Planet Inter,1986,42:76-92.

[12] Fine P. New evidence for the origin of ferrimagnetisms minerals in
Loess from China[ J]. Soil Sci Soc Am J,1993,57:1537-1542.

[13] Sun J M,Liu T S. Multiple origins and interpretations of the magnetic
susceptibility signal in Chinese wind-blown sediments[ J]. Earth and Planetary
Science Letters,2000,180.287-296.

[14] BT “3 -t 138755 th S AR A ML RE AL 2 i T .
+ =, 2004,41(1) : 7-11.

[15] Zhou L P, Oldfield F, Wintle A G, et al. Partly pedogenic origin of
magnetic variations in Chinese loess[J]. Nature,1990,364 :737-739.

Influence of Different Iron Oxides on Magnetic Susceptibility of
Brown Earth Profile

ZHANG Da-geng, LI Jie
(School of Land and Environment,Shenyang Agriculture University,Shenyang,Liaoning 110866)

Abstract ; Taking brown soil as research object, through measurement and analysis of magnetic susceptibility of brown soil
profile and morphologically different iron oxides, the influence of iron oxides with chemically different morphologies on
magnetic susceptibility of brown soil were studied. The results showed that magnetic susceptibility changing trended of
brown soil profile generally was that surface soil magnetic susceptibility was the highest, magnetic susceptibility of
deposition layer was locally greatened,in the parent material layer soil susceptibility was relatively low. The average
frequency magnetic susceptibility of brown soil was 9. 08% ,so brown soil contains a lot of ultrafine paramagnetic particle
produced by weathering pedogenesis. Free iron oxides and amorphous iron oxides were highly significantly correlated with
magnetic susceptibility;total iron was significantly correlated with magnetic susceptibility on 60~200 cm layer. In terms
of magnetic susceptibility of brown soil,the content of free iron oxides had more influences than that of amorphous iron
oxides and organic combination iron oxides.

Key words:iron oxides; brown soil profile;magnetic susceptibility
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