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Fig. 1 Loess profile in Luochuan (partial)
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Table 1 Sequential extraction procedure for heavy metals

¥ & EWB ] 73k 44 TR&RH B
Fraction Solution Soil:solution Condition Reference
3 T H %
ZHE 1mol/L Mg(NO,), 10340 i “Lo790
ER 1mol/L NaOAc ® Shuman
SE8 10:40
CARB (pH = 5.0, CH,COOH) S5hr 19834
e 0.1mol/L NH,0H-HCI % Chao
Had 10:100
MnOX (pH = 2.0, HNO,) 30min, 1972t
gﬁg 0.25mol/L NH,0H-HCI + S0CA#H Chaso %
Hes 0.25mol/L HCl 10:100 30m1n_. 198311
AFeOX ARH BEw)
%ﬂ’.g 0.2mol/L (NH,C,0, + . ;:;‘C Shuman
102100 3
é’gl,’czg‘\x 0.2mol/L H,C,0, + HitRim&s Somin. 1982011
HHLRA 30% H,0, 10250 85°CK#E 2br | pong
®EE : %33 NH,OAc .
oM (pH = 2.0, NH,) . 1984141
Teesi
Bird HCI0,-HF-HCl Toren s

=, Br5EERbESRFAERS

TRBIESBEESTE 2, UTHE 2 SFELENSERER:
LA S (BX) WESBR Ni 2/ ENERHRZT, HHRLSE LS
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Table 2 Distribution of heavy metals in different fractions of loess and paleosol

;cheuﬁm Fr’?c?ion Se L Sy L, S, L, Ss L,
EX ND» ND ND ND ND ND ND ND

CARB ND 26.00 ND 19.00 2.00 25.50 ND 26.00

MnO X 34.71 48,86 33.43 41.14 33.43 27.00 33.43 19.29

Fe AFeOX 0.26 0.14 0.22 0.16 0.21 0.12 0.17 0.13
CFeOX 1.62 1.35 1.88 1.55 1.69 1.33 1.81 1.58

oM 0.35 - 0.35 0.30 0.32 0.31 G.39 0.23

RES 2.29 — 1.95 1.98 1.85 2.17 2.44 2.12

B 4.52 - 4,40 3.99 4.07 3.93 4.81 | 4.06

EX ND ND ND ND ND ND ND ND

CARB 0.42 1.23 0.05 1.35 0.19 1.49 0.09 1.26

MnOX ND ND ND ND ND ND ND ND

Cu AFeOX 5.64 3.62 5.38 2.30 5.38 1.85 5.47 1.85
CFeCX 9.70 9.18 11.30 9.97 10.67 9.62 11.83 9.75

oM 2.21 - 1.58 4.98 2.05 3.34 1.58 2.77

RES 11.28 - 11.93 17.58 19.34 19.19 14.49 13.30

=3 i 29.42 — 30.36 36.18 37.75 35.49 33.58 28.93

EX ND ND ND ND ND ND ND ND

CARB ND 2.67 ND 1.82 0.16 0.82 ND 0.84

MoOX ND 0.29 0.2) 0.21 0.29 0.21 0.21 ND

Zn AFeOX 4.88 4.81 4.27 4,42 4.12 2.97 3.36 3.43
CFeOX 12.59 9.44 13.90 9.15 10.46 8.42 14.05 8.93

oM ND - v.7t ND 0.49 ND 3.10 ND

RES 51.40 —_ 49,26 58.27 51.80 60.83 60.83 60.45

a R 68.87 —_ 70,20 64,86 73.79 64,22 78.45 73.65

EX ND ND ND ND ND ND ND ND

CARB 0.21 1.92 0.10 2.89 0.51 2.64 0.51 2.49

MnOX 2.05 2.39 2.74 2.74 3.08 3.08 4.10 3.08

Co AFeOX | 3.15 2.08 3.15 2.11 2.63 2.1 | 3as5 | 217
CFeOX 4.10 3.08 3.69 2.36 3.42 2.05 3.76 2.39

OM ND —_— ND ND ND ND 1.52 ND

RES 8.48 -— 7.25 9.66 6.40 10.09 5.82 8.32

B f 17.99 —_ 16.93 19.76 16.04 19.97 18.86 18.45

EX 0.46 0.45 0.46 0.44 0.46 0.31 0.77 0.46

CARB ND 1.23 ND 3.46 0.31 3.69 ND 3.39

MnOX ND ND ND ND ND ND ND ND

Ni AFeOX 3.60 2.50 2.40 1.50 3.60 1.50 3.30 2.10
CFeOX 11.45 6.14 10.64 8.50 7.77 5.32 12.27 9.00

OM ND —_— ND ND ND ND 1.33 ND

RES 24.97 -— 25.10 24.34 28.81 26.48 24.36 25.63

2 40.48 - 38.60 38.24 40.95 37.30 42.03 40.58

1) s Fety AFeOX, CFeOX, OM, RES R @fuX &4 8
2) ND = not detected CREH ).
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2. AfEEAES (MnOX) WEERE Co SBHS, SREM 1027-227% £A
(HE 2 2HRE2), AT ENENEE S SREMNSENREIRLT, HAERES
FAMGE R OE DR FHIHE D Co 5RELBEZRAFEFT —EREL,

3. kR EZ A4 (CARB) WESEERIPETHLE,.AHHEEN 15% LT,
RAREPER T E&RRE, H¥ L HH Fe,Cu,Zn,Co M Ni HFREFLSTHERI
B,

L EPREES (OM) WESERE Fe.Cu SEKALH, BHAEREWIR b ¥
WEH, Fe M1 Cu 5HHEE S LLERES.

5. 58 (CFeOX) MEERBEMGEANESBRERLIMELHE P AR A
#l, EEEATHE. RELREROHREERRRORLIEANPERSERER L
e IR A & L, L85 Cu Zn Co\Ni ZAIHFREE MR FREH,

6. EFRAERLESH, BRE (RES) WELEARERR, HEREMN40% LI L, BEL
Zn BABETLH70% B, RHBRNESCESBRARERNEN, RARKSREFE
FRE EREMMIVOSEETDEBTHESE, ZEFNRE, XRBRT RN
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—65.85%—100% ; AR SHEEER Co Z/h, HENMBERERELE-15%—+15%
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Table 3 The relative values of weathering leaching or accumulation of heavy metals in
different fractions of loess and paleosol

7 3 B | X&& BB FiE EEFE mIEER HILR B
#aEx Z2a85 Fiegk 1beess Z2Es
47 o)
CARB MnOX AFeOX | CFeOX oM RES
Eiement Horizon EX(%) (%) (%) (%) (%) (%) (%)
S0 ND#» -100.00 | —28.96 —85.71 | 420,00 ND —
Fe S1 ND —100,00 | —18.74 +37.50 [ +21.29 +16.67 —-1.52
S4 ND —92.16 +23.81 +75.00 | 427.07 +3.23 —14.75
S5 ND —100.00 | +73.36 +30.77 | 4+14.56 +69.57 +15.09
SO ND —65.85 ND +55.80 | 4-5.66 ND —
Cn S1 ND —96.30 ND +133.90 | +13.34 —68.27 —32.14
S4 ND —87.25 ND +190.81 | +10.91 —38.62 +0.01
S5 ND -—92.86 ND +195.68 | +21.33 —42.96 +8.95
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EHER AL FHiee: A3 gak
®as a8
CARB MnOX AFeOX | CFeOX OM RES
Element Horizon | EX(%) (%) (%) (%) (%) (%) (%)
SO ND —100.00 ND +1.46 +33.37 ND —_
Zn S1 ND —100.00 ] —3.39 +51.91 ND —15.46
S4 ND —80.49 +38.10 +38.72 +24,23 ND —14.84
S5 ND —100.00 ND —2.04 +57.33 ND +0.63
S0 ND —89.06 —14.23 +51.14 +33.12 ND -
Co S1 ND —96.54 Q +49.29 +56.36 ND —24.95
S4 ND —80.68 ¢ +24.64 +66.38 ND —36.57
S5 ND —79.52 +33.12 +45.16 +57.32 ND —30.05
S0 +2.22 —100.00 ND ‘ +44.00 +86.48 ND —
Ni S1 +4.55 —100.00 ND +66.00 +25.18 ND +3.12
S4 +48.39 —91.60 ND +140.00 | +46.05 ND +8.80
S5 +67.39 —100.00 ND +57.14 +36.33 ND —5.00

Dp= AL RER—HEDNER—GRE T PEREELEERHSR
BRELPETRELESFNSE

2) ND = not detected (KB ),
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Fig. 2 The curves of correlations between the contents of CFeOX and the contents
of CFeOX-Cu, Zn, Co and Ni in loess and paleosol
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Fig. 3 The curves of correlations between the contents of AFeOX and the contents
of AFeOX-Cu, Zn, Co and Ni in loess and paleosol
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DISTRIBUTION AND FRACTIONS OF HEAVY METALS
IN LOESS AND PALEOSOL AND THE INFLUENCE
OF WEATHERING

Sun Jimin
(Instizute of Geology, Academsa Simica. Beijing, 100029)

Wen Qizhong

(Guangzhou Branch of Imssitute of Geochemistry, scademia Simice)

Summary

A seven-step sequential extraction procedure was used to investigate the dis.ri-
bution and fractions of Fe, Cu, Zn, Co and Ni in Luochuan loess-paleosol sequeuce.
Seven fractions i.e., exchangeable(EX), carbonates-bound(CARB), Mn-oxidebound
{MnOX), amorphous Fe-oxide-bound(AFeOX), crystalline Fe~oxide-bound (CFeOX),
organically bound (OM), and residual (RES) fractions were found through fracrion-
ation. The results indicated that:

(1)The above elements mainly existed in RES, CFeOX, and AFeOX fractions.

(2)Linear regression analysis indicated that there existed good positive correla-
tions between the contents of CFeOX and AFeOX and the Cu, Zn, Co and Ni con-
tents in these phases.

(3)After loess was weathered into soil, the heavy metals in CARB fraction

would be released completely, but those in AFeOX and CFeOX fractions would inc-
rease. The other fractions only showed little variation. So, this study provided an
explanation thar the increase of AFeOX and CFeOX fraction might be the main ca-
use for much higher total content of heavy metals in paleosol than in loess.

Key words Loess paleosol, Fractions of heavy metals



