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Comparison of physicochemical properties of a superlarge sandy reticulated mottle and its matrix

Yilin Chen, Yulian Jia"

School of Historical Geography, Minnan Normal University, Zhangzhou, Fujian

[ Abstract] Objective Reticulated laterite is the characteristic stratum of the Quaternary in southern China,
which has received extensive attention from the outside world, but the environmental dynamic process of
reticulated laterite formation is still unclear. Methods The results of a series of physical and chemical tests on a
large sandy reticulate and its matrix in Xisai Mountain of Huangshi in the middle reaches of Yangtze River are as
follows. Results The mottle had high water content with acidic and reductive environment, while the matrix had
low water content with weak acidity and oxidizing environment. The mottle experienced strong weathering and
leaching of iron group elements mainly by deironing, while the matrix experienced the enrichment and deposition
of iron group elements mainly by iron group elements with the development of iron and siliceous film. The
difference of microenvironment caused the loss and gain of free iron between the mottle and the matrix with
increased the brightness of the mesh and decreased the red, green and yellow and blue values, while the matrix was
completely opposite. Conclusion The color difference (AE) between reticulate and matrix can be used to
characterize the degree of leaching and deposition of iron-dominated elements in different parts of reticulate laterite
during the development of reticulate laterite, that is, the development degree of reticulate laterite called reticulate
maturity (MRM), which has potential climatic and environmental indication significance.

[ Keywords] Red soil with reticulated mottles; Reticulated mottle; Matrix; Oxido-reduction; Maturity of
reticulated mottle (MRM)
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FESMUKFECE, E=Ar, BTR 05 BRI
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FKEN: F—mrem CREF , HME=
By, A2 —HBFRFoHFRERSIEE, FE
HAEH, 105°CIREHET 8 /NI, FRERET T8, i
HREREKE (%) (=100% * (gt E-HtT+
) T EE , ETE00CFE RN R
ToKE. BEFERFES, BRI AR K
55387 e

KLFE ST FREUEET S BIFE S 0.2-0.25g, T
36%MIREIKIE Y LA N, Z81KIRIE 24h J5,
B 30mL 1mol/L [)#i £5F& 50°C/K¥#t 6h, #E 24h
G, B O ERR EEIEW B DR EKR
1,70 5mL 3.6% 87\ BRI VR, 75 8 ¥ Smin,
MU, BT FACES HORIBA-LA-950 HOGKLEE
IrHTAL.

pH AEMNA: WALENE; ARSI 1:
1. 2: 1FI3: 17K IER M. Ff S 7E A eI
WK (kKD 23 3 K, RO a5 55 3% 7 B 4 2
So M, ARIMGERFER. R 141RRN0
O R IR~P 341

M FREUE AR Sg, ISR P S I
23t 200 Hf, MLk A, 728555 NH300
R 5 22 OO R E BRI B 2 (1976) HEE B
Z#[] (CIE 1976 L*a*b*) (W52 L (O[H5]-100[52]) -
L4 H a (-60[ 2% 1-60[ 241 1) Ml # H {H b
(-60[ W ]-60[F5]) UB19% = A28, FREFES G
FERES CFC, £2) o ETFAR
AE = J(AL)? + (Aa)? + (Ab) 2T M G0 B i i
JEZES.

JTCERIMEA: B BRI S M E =,

WEITEINE : FET Sdpioneer X HI 74k
PR ERICR, B—HETRSTE (%) ,
sty T A 3R B G FE T 22 0, Jia et al?l,

TR G ER M : I SRR BCR 452
ERLB)L SRS MRS ECER, SRR

IR AIIEAS (Step 1) FREL 0.500g (+0.001)
FEdh T SomL RO N, A 20mL 0.11
mol/L FIEERRFEER; I FIR% 16h fRIEE AL T
B, REE L EMIR (4000 r/min, 10 min/
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O, i EEERT somL BHEIRTER, RAF
T 4°CUKF T FFI . IEJRAS (Step2) : [MFE—P
B F NN 20mL 0.5 mol/L HIEE B R B, L
REAEFRIE— DB B nTAE (Step3) : [
B OPRBUGHR RV T ZAE M SmL 36% KX
K, di EEOEET, BERTHEME h, AEKG
In#g) 85°CiH R 1h, %%, FHRERZILT, N
A SmL XUEUK, BRI ELRE. AEEIA
Imol/L HIEERREIREUK 25mL, HAREIERSE 2
5B FRIES (Step4) : K =B I EREY
HEF, FREL 0.025g T 25mL VUG 20T i,
R /b BB li7KIEWE, N ImL ASER . ImL &3
R, #7 20min, T 150°CHnHVR FA&A LT 5, H
BN ImL AHER AN 2mL R, A 20min, AN
WM, 755 BT 195°CHUE i 24 /)
A by A ETEGH E R E R EEE T 150°C i
AR, M0 imL fHRZARIET, EEWX: FHN
2mL FHER AN 3mL BB AEK, FRURANA NN 28
H, FFREET 150°CHEFES 30h B . A EIEUH,
T 50mL AR ESR, RAET 4°COKFE A
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IR A RN S8 (AR s M o BT R A e g 4k,
B 25 28 8 H AT 35 23 B 23 10% SR« 1%0 11
EDTA T 60°C/KIHAE 3h BLEifFw. KH
ICP-MS VAWl EME LR, FrHAX#S A X Series ICP
JRTEAY .
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PR 5] 1) T A 2R SCER A 8 5 g k. —)
FH 2 7 TR B 0 i - ok R VA AR Y 2 25 5 R 4l 0
s D AT R ERIRIZIE 48h, J5 FHZRTRKIS
W, BOEERERER, BT ETnERANT
ZBRER U B, S B B 8 RORL K T 1R R
T E AL 2 2 s BT AR 9 H 37, S-3400N 45
i H 2B SEM.
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7% (CBD V%) PO2AbER 1L 2R, FIETEW
FERA 100mL /FHL SmL 26\ 50mL &), HlcE
TR, T ERARHE VORI R
A 10%EE B2 ¥ 2.0mL A/ DB SR, ©F, &
21, §# & 10min /oA 5 FHARFEZ Bk 43 6O6 2% 510nm
Mayye, brEmize CR3C, B 8a) FExftbit&H
B P &8 (67 mg) , FEHEL Fe,05 (T,
BRI (Fed) &

FeX JIl5E: 2 M Fesh GRS , FREL 5.0g
Bt LR T = AR, N B B R R R A W
100mL, #EAIEAFE, ZIRBCE 10-20min J5HTIE
AT uE, SRR EGER R HWD 10mL BT 25mL
A, INERRARAW 0.5mL, $£25), ##E Smin
J&, PRI A ARAE S B 2.5mL, ZETHKE S
JE 30min /45, S10nm #5628, G H FeX & &
B FeO IR

B A 38 9 F g oA B AR A/ 745 A
Spectrum AN WL 3G EE . Fe S BN B
HL .

2 BER5R

2.1 K&

BoOR BN SRR (1) bk
(>63um) FEEE, 7 30.9% (XSS-01, R .
32.5% (XSS-02, F[FED , MEURH 24.9%. 22.7%:;
B R D R (2-63um) SN 69.1%. 67.5%,
SIUIE 74.6% 76.8%; Kkl (<2um) &,
JREIN 0, SN 0.4%. 0.5% (2) . (2) 71y
Fife, FFEIA 61.7um. 64.1um, WECH 48.4um.
43.8um, FELCMISO; KiEEAEE 2R, SURIHE
JRER & T X ELE R, DB AR 8, LIS R
GBSO AR . N AR A%

WHEEA—E, ThhigE, Hdklr, BB

R IIKEN IR G A . R TR AR S,

G FLHRE T BT A = BE K PR B BT HE A
22pHAE. &KEFEE

AFARKEE, pHAE (FREE) tHeRIH—
T RAKEE (1: 1D, pHAERM: &m/KE
(3: 1), pHAER R, BRI, MEPKLL,
W2 b R T B i — . LS KRN 9.77%-
10.16%, ML 15.08%. 14.48%. WIS &
IKEWZ 4%-5%/ A, WR 1. WAGEREE L KT
B, AGHYH o EEE b #HNTME, PILNSL
IR 2 39.04 £ 41.49, BERK, WK 2.
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55, WEURFR T30 HEER, 4 NaxO. CaO.
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F1 ERERMNYGESKE. pHE
FE S FAKE (%) pH /Kt 1: 1 pH /Kt E 2. 1 pH /Kt t 3: 1
XSS-01-R 9.77 4.84+0.08 4.95+0.08 5.21+0.08
XSS-02-R 10.16 4.75+0.09 5.03+0.08 5.30+£0.07
XSS-01-W 15.08 4.72+0.07 4.83+0.09 5.16+0.08
XSS-02-W 14.48 4.71+0.08 4.92+0.08 5.13£0.08
%2 ERAMUpEE
FE s L G a (L8 b GEIEED Bz
XSS-01-R 49.72 18.95 15.93
39.04
XSS-01-W 74.67 3.66 8.17
XSS-02-R 48.18 19.11 16.38
41.49
XSS-02-W 76.38 3.51 8.16
=3 ERNMIZMEETEEUINTHEE (Wi%)
FE S SiO> AlLO;3 TiO2 Fe203 Na20 CaO MnO K20 MgO
XSS-01-R 61.09 19.43 0.498 2.895 0.0808 0.775 0.0305 2.726 1.849
XSS-01-W 62.58 19.71 0.605 1.471 0.0738 0.663 0.0169 2.556 1.489
XSS-02-R 61.11 19.23 0.514 2.875 0.071 0.751 0.0267 2.623 1.905
XSS-02-W 63.45 19.70 0.609 1.356 0.064 0.684 0.0183 2372 1.672
1 CIA 56 Saf 05 Ba
5.4
83 - 0.46
5.2
0.42
82 - 5
0.38
4.8
81
46 0.34
80 —— 44 —— 0.3

01-R01-W 02-R02-W 01-R 01-W

02-R 02-W 01-R 01-W 02-R 02-W

3 ERSMYTHMETHERLER

(2) WEITR

AR ABMETR, ZALESR
(Sc-Hf) | #it4J8 (La-Lu, J&Pm) KHg4JEA
48t E Rb. Sr %%, K 4 AR IS IES:
TR &, 24008 ppm (ug/g,  (Se. Tis
Cr. Ni. Cu. Zn. Rb. Sr. Zr) ) 3 ppb (ng/g,
(Hf. La. Ce. Pr. Nd. Sm. Eu. Tb. Dy. Ho.
Er. Tm. Yb. Lw ) , FEFMITERES EWELR
FEG BRI 2-5%LLT, ~FATFE S SEER I 1% 22 I E
5-10% A, B IRES 45 52 v S0 B SR

SRAES (Bl 4a) , NiL2MEuLSi)m,
LR RIWAC, SR ITT R Rb 5 BT
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10ppm, HH Ni. Zn 5 Sr & Mt oRSEF
ik, ¥/NT 10ppb. MISLSEFIAHEL, WE SR T
ARG, MtonERMmEm. TERAE, ERShl
& 5.9ppm. 5.3ppm, fEHEGH 7l 7.5ppm.
8.2ppm; MISUK T FE)i .

AEJRA (B 4b) , Cu. Zn S EEEICER.
Sr. La-Nd (WM Lok & &8, h-EMLoo
Z Al Sc. Tiv Cr. Ni. Rb. Zr. Hf %0 K& EIHE
ik MSLSEEFHEL, Br T Niv Cu. Zn Z5/0#0T
7, BRMGE TR, EARR SRR, MHE
FHA BT U E &, 7E M EUH N 42.1ppm . 40.2ppm,
I AN 39.0ppm. 38.7ppm;  WILLHE T AL,



WRii bk, 51T

ORI 5T 00 S0 H 5 A TR e xe LA S

{EAHZERR o

WENS (Bl 4c) , & Zr. HE Z A0 4R
JCER M La-Nd M Lo R & 8550, Rb. Sr &%
Foh-E Ln R S EBR. MO SRR, B
Cu Z4h, SIUHRMENLF SRS ER &, Tt
HEE, EMNGPA 17.1ppm. 16.5ppm, 53R H
N 11.7ppm. 13.0ppm; PISCHA & T35

S (F4d) , SESETEM La-Nd 132
Wt REGEYR S, HF, DT Zr S8E&5E,
B L CR SRR, BT Niv Cu. Zn /0%
TR, BWRMLGETRER. tRaE, EMGrhsy
Wl J& 2869.1ppm  2915.7ppm , fE 3 i A
2491.3ppm. 2429.6ppm; MLLE TR .

FERFAM SR AT IR SRS . AL SR 25
TR (B 5a) F1: F& Sc. Rb. Zr %7t
F2ZAh, IRJEA TR AR AR WSO 5 A 2= N
K AN TLER, EMNGUh SRS ETER: 5%
BATLER, B Niv Cu. Zn Rz, HEMLGH
SRR TR,

Bl sb AR JEA/ MRS TR (Step
2/Step 3) , TWSRILFULRZMLL, BRI —Fhk
%: M Sc—Ti—Cr—Ni—»Cu—Zn—Rb—Sr—Zr—
Hf—La—Ce NI AR, Pr—Nd—Sm—Eu—Tb
—Dy—Ho—Er—Tm—Yb—Lu W& ¥F22. KM N
Sc. Tiv Cr%/MF 1; Niv Cu. Zn. Rb &80T 1;
Sr. Zr. Hf. La. Ce S KT 1, (HA{LREIZ!; Pr-Lu
s Loz KT 1, (HR PR

TG AE WSS 5 IR X R o AR s F R R (1)

W a0 5 B R A7 E AR FE I 22 5 o LAk UL, il
W0 SR 73 AL 5 bR 5 L R B v, X b2 S
AIAE S MEh S KRR S . AR, 5 &
PR B, — e FERE PR T 6 5 i AL AR
(2) HFMRTEZHWIRREILER, MART
B Ll el B AT ER, B4 N FeO/Fe 05 H
TEMISLS B A i o A e, SR 78 W SGH o3 it
JEIREE, FEFR o WA R A (3) AEJE
BENS TR Z LRI AR LR, KWL
FNEE PRV WA A — e 2 7, (H 5 K&
THILIA BT RE . B H e KA LR, i
XEETER A Eu 7R, AN52 W SUREE i A A0 I8 SR R
BRIz m
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FETR IR AR RRVA L O7iE—) 4l
FYERY, (EMGUh R 2 KA mZIHE T, 2 5%
AR, BIER (B 6, by d) 5 FEFETHL T
B, Wt R FIRRHIE, AFRPE, ZERRGE
R TSR (FRETH, KBRS
R JHIBA RS (B 6, av o .

Fis 25 R 12 V60 1) R o H IR A TR (O ik
D AR EAEAE S ZE ORG-S AR A
i (B 7D o Bl 7a A SRR R RS Ak
B 7b SR SRR (PR S B . XS0 A SRR
XL IR RS, FEET RN 2 A R I X
(7 55, ATAEBEI T B0k 5K M7 o Befuk, &k T
Bl 5 S SR T S5 1) 22 R bl (B 6, as
©) o [AF, tHAFREFEAR T L SCHE I 7 1)
12 KA FR RS

2.5 # &%k (Feq) & Fe** (FeO) . Fe** (Fey03)

) F B BR 2k % [NHuFe (SO4) »12H,O] ¥ W
(1mL=0.0lmg Fe) fEHFRAERLZ: y=0.0418x (fi
5 24 R?>=0.9966, HrAy NpILE, x AR R
PR o Jo SN0 H 3 R R R S 5 Ak 8 LA K AR
Bk FeX I3 Y6, A NI Sa hruEHI LR, sK X B
PRI TRAARAR, FF A B A ) (Feqn FeO.
Fe03) M (B 8b) o MISUAIBER, FEm 137 e
2k Feq B S 15y T- W GL, S2 S 9-12 % 1] Fe?*,
FIRTESE L A 4 x) & 5 i T AL, {HJ2 FeO/FexOs
18, FEM LG43 38 0.16.0.20, 7E 3L 5T FRAUA 0,023,
0.036, MZUIL KT RN RS A EARNT &
T LM, T A

3 g

— RANMEANK S MEE, Fam TEMSL+
T R FE A, RS0 43 AR 0 o SO IR B3 A7 A
R 2R MSURS/KER S Wil R IX s
T 2 K B IR AR B X

IXPREREE 2 S, i RN SRR IR TG R S A
B2 KB EMEH) Niv Cu. Zn 250 R MHKIEB,
BT Mol 2 PEHOR B T2, A SR IfT R
VRN FK RGBT (12 5 It
FERF R, REBETWOR=ARE: D KLY
PIBHPER s 20 BB Sk &K 3) B mi
IS, P tk, Blin FeX FEHpl Fedtiel,
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RIURD 5T Y S0 HEE S5 A TR ek xo LR AE 5

DA AARTEARAFTE, IR RE ) 0 PR DS,
XFCEDR I E R, SR A TEIR
JCE, W TiOy. Si02 5 ALOs ZE LB WA, &
AR IX ARG RN, 5 R S0 o R 2
TR N4 8 5014 )8 K. Rb. Ba 2 Na. Ca%%
()& B P A R, R & BT .
MR A T AR OL, BT e R ERR,
TiO2. SiO2 5 ALO; kFhtnREAEKR TR,
WeFiRe, uE SRR,
MIXANMIE-SE R SR, A G TREREE TR
BRAERERRL, B BRI BT
WS &K B I R IR, Ak XL RE

s, BRI AORE D R IR RIEICR,
Z UL Fe LK T FeR BB i . SO 3E 5y
KEAR, EIRAES159 TS0, Fe ALK Fe¥* 5k
LS5 A B AR AT SERR, TR 2% IR BUIE
JREO, R, AU AR TR R R
TR RRINE, SKEMRE TP,
T SE I ) T8k R B AN BR T 3R AT HY s T35
B, RSRORER S TEAR, HaRA LR RS
arrp MU I DL AR UE, ESEF Y, O
BHZE 17 J 5 UL 55 0L 2 T A B, BRI T 2 o
MU KR, MTREI 1 2 5 b e s et — b
KA.

a b c d
= 0.01 0.1 1 0.01 0.1 1 10 0.1 1 10 1 10 100 1000
T T J T T r T 1 T T T T

g Scf BN ” Scr
S I NS
= T “J ‘A\\ Tif e

Crr b o Crf ,,.;/

Nif =y Ni /»'//

N\ V4

Cur \ \ Cur <

Znf - A b Znt

Rbf .\_/f I3 ../ R: L \l

Srr \ e Sr "A\
S Irk LA — B -
2 Hff :
-~

La

Ce - y

Pri-

Nd -

Sm -

Eur /

T <

Dy

Ho -

Er-

Tm |-

Yb -

Lup 1 | I 1 W Lup =

1 10 100 1000 1 10 100 1000 100 1000 10000
—m XSS-01-R A XSS-02-R

—#— XSS-01-W —A— XSS-02-W

B4 ERMMLY BCRIESIRMPULSHETLRZESE (BAL: ppm. ppb)
a. Step 1: SSERAIIAZAS; b. Step 2: ARIRZAS; c. Step 3: ATEMAS; d. Step4: HiES

1 i 1 L 1 ! 1 1 Il ! 1

—=— XSS-W/R-Step 2
—+— XSS-W/R-Step 3
—4— XSS-W/R-Step 4

—#—XSS-01-R —4—XSS§-02-R
—=—X88-01-W —+— X88-02-W

L 1 1 1 1 1 1 1 1 1

1
Sc Ti Cr Ni Cu Zn Rb Sr Zr Hf La Ce Pr Nd Sm Eu Tb Dy Ho Er Tm Yb Lu

E5 THEEZ (Step2) « AIEME (Step 3) FAKED (Step 4) TTRAEMBMEFRHIILRFR (a) RANEEZR (Step 2)
[ATEMAES (Step3) TTRZELEMGFIEFT TR (b)
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BElo FHE—REEIER (a o) MM (by &) PEOARDRELR ML

JLER Weight %  Atomic %

JLE Weight% Atomic% (o) 23.09 35.83
Mg 1.26 1.28
(0] 61.18 73.45
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