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F2 ARTPEHRLESNELTEAR(L52EER)
Table 2 content of silicate-iron and crystalline iron in albic soils (% in total irom)
14k Solum Btk Colloid
e RER
Profile Horizon C%ystal%n— HEER BER Cgfa%lﬁlﬁe» SRE% BERE
Silicate-Fe R Silicate-Fe R
Fe Fe
A 57.84+13.3 | 27.2+13.6 3.041.1 61.14+4.0 23.9+46.4 2.84:0.80
w 53.949.0 35.0411.2 6.243.5 57.4+4.0 31.248.6 7.24+4.9
B¥t
B 49.5+26.1 | 43.0+29.0 | 11.64+14.4 | 59.841+7.9 | 33.04£10.2 | 11.74+12.6
C(Bg) 57.41+12.6 | 37.0+15.8 | 13.0+11.2 | 60.0%9.1 34.5+11.5 | 13.6+11.2

B REORUIT IO B B — & o — MBE; 5 B Lt = i i — TR R ks A R = gé—gi

RIBANFANEELESBESHEREA LS EWE] ALO, HFEL,
.AABEEAMSEZENERE  wmElTR, A—SAnERARSHLE
FA—HZANEARTIYST, EREERESZATRFERERIXR, 23N LkRk
BE&D=mEAYHNMHES(RLRES) SRZMBTHEXDF, RA—EHBHA
KEkFRo N Fe,0,ME, LBPRE4E () SHESEE O BEREZEHEXXA (0=
4404 0.44x n= 27 r = 0.556"), BEPX—FHEXLATR (y =798+ 0.68x n =
26 r = 0.783**), X—HREW, EREMWHEBLELRIIT, AR R; H5H
R R EE Rz MEA EENHEEX R, Wk, BERREGTRZEFELN
*ALBER, ZEMEROER. FEEESHRANEMERNIERE —ENEME
o MEHSKEMREASURZTHRRENEN, FHERREE—EHENNN A
E&ASEEN, Y ERRLEnk. AFES EESREAERZMGRZ &N
MXE. 5%HEK, SMESELEZABERBEMRRR (KD, XHR—THE
HTLHEPENESRE, 5—HTHEE MnO b Fe,0, HiEK, Aifid LB TERBEMAE
BUR, A S ZANRCRLERENSIEZ . ERENEZHA, AAZAAEEES
SRZHERHFARXM, XL EEBEERFETEE SN,
(Z) FIRSZ A LHZEMHNXE
LANREBRSEASEMMEEBZRANEXE A TEIEANMRAEHEK
5, EHEWRWERBERAOFIRRENEESEFIR. BN R RBEEEIRS
B EZASENASES IRMBADE SR B AL SEETHEXIIT, BHE
TER: (1) TERPEREGHIEAREREATHIREER AT EAERALEKT
XM, MBEPEESHIR () EREEZAGEELK ) EREERRXX R (v =
0.08 + 0.22x n =26 r = 0.890**); (DLEHFARREFINREBERREZASHIR &
ERELETEATLAMEERBENHERRKA (r = 0982 n=127), Bikth & & &
BHIREEEEEMHELERBERRRXA (r = 0.444,n = 26), 3) LERERKDH
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F3 FHEANGEESAMESENPHEAE
Table 3 Enrichment of iron manganese slumium oxides in clay of albic soils
HiEg 4 Free EHER Active & &4 Chelated
TEuE RAER H
Profile/Horizon p
Al,0; | Fe,0, | MnO Al,O; | Fe;0; | MnO | Al,0, | Fe,0; | MnO
A - 1.70 | 0.84 2.63 | 2.02 0.68 1.21 4.00 1.79 5.2
AW 3.73 1.35 1.22 | 4.13 1.90 1.04 | 2.72 4.56 | 5.95 | 4.5
w 2.72 1.48 1.20 1.93 1.79 0.98 2.31 4.75 7.50 4.7
B, 2.50 1.44 | 0.89 1.82 1.28 0.69 | 2.08 2.75 5.10 | 4.2
87-g3-1| Bs 3.65 1.58 | 0.96 1.93 1.29 | 0.91 2.33 2.48 3.40 | 4.1
c 5.55 1.94 1.34 1.72 1.70 1.09 2.14 2.74 4.18 4.0
iS50 3.63% | 1.584 | 1.08+ | 2.364+ | 1.66=+ | 0.90% | 2.13+% | 3.55F | 4.65& | 4.5+
1.20 0.21 0.21 0.92 | 0.31 0.18 | 0.50 1.01 2.00 | 0.45
V. c.»| 0.33 |e.1352] 0.19 | 0.39 | 0.19 |0.1963 | 0.2360 | 0.2848 | 0.4290 | 0.088
A, 2.59 1.46 | 0.76 1.37 1.36 | 0.71 1.42 | 2.67 1.56 5.2
w 6.03 1.87 1.68 | 3.71 2.40 1.81 3.41 3.33 2.77 5.9
WB 4.29 1.76 0.94 2.35 1.87 1.09 | 2.00 | z.04 | 3.14 5.9
B 5.21 1.72 0.93 1.65 1.63 0.84 1.30 | 2.28 3.57 | 6.0
87-g-2| ¢ 10.07 | 1.71 | 0.84 | 1.99 | 1.77 | 1.07 | 1.48 | 1.97 | 3.64 | 6.0
it s 5,644 | 1.714 | 1.034 | 2.224 | 1.814% | 1.104 | 1.924 | 2.46% | 2.94+ | 5.8+
2.79 0.15 0.37 0.91 0.38 0.43 0.88 ¢.56 ¢.84 .33
V.C. | 0.4946 | 0.6880 | 0.3620 | 0.4121 | 0.2127 | 0.3865 | 0.4563 | 0.2376 | 0.2880 | 0.058
A — 2.89 1.65 3.85 | 2.69 1.34 1.59 0.34 1.96 4.8
P — 2.82 2.65 3.72 2.81 2.35 4.23 5.45 | 10.93 6.2
w, 3.90 2.71 1.73 2.69 2.18 1.15 3.49 2.72 6.21 6.3
W, 4.72 2.94 1.90 5.15 2.14 0.96 5.93 2.03 7.00 6.3
87-13-3 | B 7.24 2.59 1.55 7.66 2.07 1.06 .04 3.58 7.30 6-1
BG 2.47 1.70 1.17 2.10 1.78 .68 1.59 2.06 8.69 6.2
4 2,614+ | 1.78+ | 4.204 | 2.284 | 1.26+ | 4.14% | 2.70+ [ 6.91+ | 5.9+
LS — 0.46 0.49 2.00 0.39 .58 2.52 1.72 2.92 0.58
V.C. — 0.1777 | 0.2777 | 0.4758 | 6.1719 | 0.46006 | 0.6090 | 0.6373 | 0.4228 | 0.098
A 2.16 2.04 1.02 4.09 2.81 1.41 1.56 5.13 1.97 5.4
P 2.54 2.30 1.14 3.51 2.59 1.39 2.72 4.23 2.70 6-0
w 1.94 1.82 0.94.] 3.24 1.53 | 0.85 1.37 1.04 | 13.84 | 6.5
B 1.25 1.01 0.46 2.79 1.11 0.53 1.73 | 0.3¢4 [ 14.21 6.8
87-15-4 | BG 1.25 1.37 | 0.65 1.77 1.17 0.58 1.24 1.09 | 14.20 | 6.9
g g| 183 | 1.71% | 0.84% 3.084 | 1.84% | 0.954 | 1.72+ | 2.37% | 9.38% | 6.3%
FHES! 057 | 0.52 | 0.28 | 0.87 | 0.80 | 0.43 | 059 | 2.16 | 6.44 | 0.62
v.C. | 0.3106 | 0.3033 | 0.3301 | 0.2826 | 0.4360 | 0.4475 | 0.3413 | 0.9119 | 0.6860 | 0.098
1) fREEE, R SMBERRTNESR% (B0%2)

2) ERAK

ThRPHEBERR(BLE D)
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%4 FHREHECESRZEEXESF

Table 4 Correlations between various forms of manganese oxides

B Ll PSS ES mlEpE
Soil.' Correlation Regression equation i r
material factor
. = 0.0321 + 1.1759z 27 0.8215%%
T 2 RODSWEED y
= 0.0264 4 1.3746x 26 0.9764%*
Bk
+ik - () = 0.0285 + 1.7004x 27 0.8552%%
FROIFEREC = 0.0455 ++ 1.7900% 26 0.9726%*
Bk
= 0.0824 + 5.9634x 27 0.8608%*
Lk FSIOLT PO ’
= 0.0624 4 2.9329x 25 0.6459%%
Bk
+ik . bk () = 0.0038 + 1.3554x 27 0.9758%%
BRI SERS = 0.0145 + 1.2883x 26 0.9948%%
7.
+# . A = 0.0733 4 2.6332x 27 0.5441%%
HEB(CSHEH( — 0.0239 + 2.1788% 26 0.6780%*
Bk
+k y it AR y = 0.0476 4 2.2353x 27 0.6416%*
Beék EREC = = 0.0384 + 1.4115x 26 0.5707%*

%5 ARTHERBEFESSEBRETESRETHORMEGR = 1)

Table 5 Ratios chelated metals to carbon in the solum and clay of albic soils

I + fk Solum Retk Colloid
+ WA RER F
e+ Mn+
(Fe + Mn + A1)/C (Fe + AD/C (Fe + AD)/C
Proftie Horizon ADy/C ~
) ) 1 2 2 2
A 0.0468+ 0.4284 0.0457+ 0.4174+ 0.1854+ 0.166+
0.0797 0.776 0.¢797 0.776 0.114 0.091
; 0.203+ 0.155+ 0.032+ 0.182-+ 0.232+ 0.191+
ZESS w 0.168 0.102 0.015 9.103 0.028 0.046
B 0.056+ 0.056+ 0.0624 0.861- 0.3724+ 0.334%
0.05 0.05 0.054 0.851 0.978 0.086
C(B) 0.068+ 0.5544 0.066+ 0.540+ 0.443+ 0.365+
g 0.048 0.380 0.048 0.378 0.133 0.182

D & 8.8 BE5 T BREBENRTHH.

2) %% BR%. B SR REMIRIRAYB T,

PERESZATEIREEBREESEMEERBERRKAR (r =05
0.722, 0.666 n—= 27), X—ARURSX=ZMTREREEYWERREILRR R H

*x7 o

47, 0.724,

UL&REN, EORTIERIBD, % & EEMBRTUUL G BE, tR
BHAARBEORTRRTAEEEEENER AMNE R, EE LN ES,
AAERERMEFE R EHRE, MERSHENREREEYW Y E NN AR TR

1) KE—>1986; RELHBRIHRAAR AR RERTR.
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A, E T A SURSWE R, R B RS &9, B—BRRIREEEX.
A% AR, HIERE AW, (B4 A MR

2 BELHH-ENSEDTNLE/BRETFM/C)  2RETSHARERS
AT REBHIES M/C HXWY, Higsh HAUM, HH M/C<0.12 f%
BRI, R >0.12 RARET o RN AR LRI EE A YK M/C
BI(E 5), REMLD M/C BN, EBHRSHEIRRE S GRET . 2E 67-1-
3RERIS, KTRSLERSHKBNBI"E%. RRRLERREN M/C &, &
RE—MLE 0.12 24, R RE>02, A Higsh WEHR, ARREANELERN, %
AW ORK, B 2 MR ARG, ERROEENCLENT, EHEE—S% LR
ETFHOERRRE. Kis, WAELBKE FHOE A MELE— PSS RETH
RERH. FUIBE M/C Wik, XTRRERE SHRSNBHENTEGER
BT FIN G BUZ U TS R 53 R T 464 00 0 DL, T MIC Ko

5 i, T BT M/C BRNE, KSR AR BRI B R
%o BT HEH TRECRMNS BAE T, RHRNRET —0 5 Eiks R A, 2 A
Be BT ILE AR S RS TIREUY, T SURR e SR A, Wik, XF+
BB ARTT R, 4 MR AR M/C WIEREEST 0120 MMl foRs, R
Bi M/C —REE 023 A e BUB—MUAE 0.3 Fedio RATERUTAY M/C FOMEZE 0.4—
0.6 2,

B AN M/C Stk — BIER T %, & AL S B LGS
EBYOHR, BEE—HENTHARAERESR LR RARTEE — & 1 fF
)Eﬁo

= % ®

RE LRI ER, TR H TIZR:
(D&% HE BEADN SRS, WHESEES, BESKRZ . B 65/ HAZMES
AR EE, HhEESSEESEATT, ALO, EREERI, ALO X
Z> Fe,0, &S50
(2) =HEAHEARTPHERER MaO H Fe,0; F¥ K, ALO; EERRT pHFMH
BREBHRNEM, MnO 5 Fe,0, fEEHMNE R, RIULBUGR TR EEREEAMER
HAL ERARR, MERRESAENLRERE &M IAEE Ko
) BREPEINRSEESERGRAMDERZMWEREXR, UREELSHH M/C B
WEPER I, % A RE S R LR R REELE, i EE % —EREMo

2 % X W

Lo BRFE, 1981 Ltk ibt, LmIR, % 2 #,44—49 T,

2. BRRE%,1983: LM EAKMIELTIRER. HEFR. 8%, 1 4, 22307,

3. BREYG,1983: EALW, R E--HBRERE). 132275 T, ¥ H IR,

4 BRI RE 1992, PEAE LR LAR EIURERRIG KR L¥5 RIFIE, LMPR, %3045, 3 5,274



13 kS PEEXLIFR U EeRS. 8. 880 YBERETRBRLESR 39

10.

11.

12.

13.

14

15.

16.

17.

—288 T,

BRI Y, B,1985: LMIPREKREMAYT YHLEX S, TREAE T ROBESRE ) 241287 LK
FHEM,

A #,1986: AERFNRLTAREZBERLAEEN I hEME, T8,8 1855 1,2711-272,
B, 1990: HAIER, LR RO LE BT RS 280 H 3 H K H 6796 7,

B2D1,1987; REAAYNBERRSHNARS AN TRER, LUFR, % 24 % 4 5,313--317 |,
BTB%,1988: EREHBEE R EEWE (L FOR, %8525 % 1 55,1321 &,

Higash, T., et al, 1981; characterization of some spodic horizons of the Campine (Belgium)
with Dithionite-citrate, Prophosphate and Sodium Hadromidetetraboraie. Geoderma, Vol. 25;
131—142.

Mckeage, J.A., et al, 1971: Differentiacion of forms of extractable Jron and Aluminum in soils.
Soil Sci. Soci. Proc., Vol. 35: 33—38.

Deb, B.C., 1950: The estimation of free iron oxides in soils and clays and their removal. J. Soil
S¢i., Vol. 1: 212—220.

Jackson, M.L., 1965: Free oxides, hydroxides, and amorphous aluminodilicates, In “Method of
Soil Analysis® C. A. Black (Ed.), Vol. 1, pp 578—603. Am. Soc. Agron, Inc. Publisher, Madison,
Wisconsin, U.S.A.

Mehra, O.P., et al, 1960: Iron oxides removed from soils and clays by a Dithionitecitrate system
buffered with sodium bicarbonate. Clay and Clay Minerals, Vol. 7:317—329.

Schnitzer, M., ct al, 1981;: Reaction of fulvic acid with metal ions. Water, Air and Pollution.
Vol. 15;: 97—108

Buurman, P., 1985; Carbon/sesquioxide ratios in organic complexes and the tramsition albic-spo-
dic horizon. J. Soil Sci., 36(2): 255—260.

Vitt, V.S., 1985: Description of Loamy Gley-podzolic and Bog-podzelic soils in the Norihern
Taiga of the European USSR. Soviet Soil Science, 17(4): 1—13.



40 o | # i 32 8

STUDY ON ALBIC SOILS IN CHINA

II. PROPERTIES AND GEOCHEMICAL VARIABITY OF AMORPHOUS
IRON, MANGANESE AND ALUMINIUM OXIDES

Li Zhaosong and Xu Qi
(Inssitute of Soil Sciemce, Academy of Sciences Nanjing, 210008)

Summary

Four typical profiles of albic soils in China were collected to study the proper-
ties and geochemical variability of amorphous oxides collected to study the proper-
ties and geochemical variability of amorphous oxides of iron, manganese and aluminum.
The mian results are summarized as follows:

1. The free, activated and chelated oxides of iron, manganese and aluminum
were enriched in clay. Among the free and activated oxides enriched, Al,O; was the
highest, Fe,0, the second, and MnO the lowest. Among the chelated oxides, MnO
was the highest, Al,O; the second, the Fe,O; the lowest.

2. The activity of mangance oxide was greater than that of iron oxide which
resulted from not only the difference of the standard redox potential of the two
metals but also the capacity of chelation by the organic mater. The activity of alu-
minum oxide depends on the pH and some other factors of the soil.

3. The correlation between the content of organic matter and the content of
chelated metals and the metal/carbon ratio of chelates proved that cheluviation exi-
ted and play a certain role in the fcrmation of albic soils.

Key words Albic soil, Amorphous oxide, oxide enrichment, Cheluviation,
Metal/Carbon ratio (M/C)



