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Table 1 Some basic information of the soils tested

;£ = REEH RERE pH Wik i Ba
Sail type Parent Sampling Depth (H0) Free Fe Clay Color
materials location (cm) (g/kg) (g/kg)

awt ARG Z o) b4 7~90 4.8 122 172 2.5YR6/5

®wt  EEPIA J i 12~35 6.4 6.4 140 2.5YR5/3

TR+ gL JiF 0~20 6.6 143.6 203 7.5R3/4
1.2 #WRFA=E

121 BoRSE TEEHEETHANAIIRES, A H,0, 5% = BRA VLK, i & 0.5mol/L

NaOH i L8B3 pH £ 8.2, HEBFE B4 UG, UL L M4 184> BRRL (<0.002mm) , #385 (0.002~
0.02mm) , 488 (0.02~ 0.25mm) FH P (0.25~ 2mm).

122 HORLH WM X STARTTHTAMAT  RERLPE S &0 75 4 BUS RIS A E | 4, M5 #4T X 5
RATH T, Z 543 R AT Z BRI & 300°C INALE S X SR AT e, s R R &
BB R RN &R, AT X ST ARMHS. WA AT EEMBT 0.7om U ER LA RIE
A, ERWE L, 7 BOBRHE R B BUE m i M BT X &R, 2 ERRERBER N ER
FA B BB (10% B9 Formamide 7K % W0) AbF8 I 3447 X SHERAT 540 458 1 Ho e R JHE A 4038 1S 0.70m A1
1.0nm VAT 535 B A AR A, UK -39 0.70m BT RY AR, B KERIH 0.70m F 412 R 3RIE A, Kkl 5
FERRAE P JS . 0.70m #8354 1.0nm 358, B 0.7nm RIBE 3N 1.00nm B G &L H 0.70m 74
@B H, WKL S IR S, A7 SRR BE RS P ROR P R IR 53R IR A 304, IR S F Beik
YER S, 0.70m 147855, T 1.0nm i3858, AR 0.7nm 048 55 F0 1.0nm 13 58 18 5 o] 14 03X B FP B4 14
HAERE., TR X HEATHHN Siemens D500, M 5E £ M4 Cokas 40kV; 40mA.

1.2.3 FEhBT M XSEMmEa  RA Nomish S 3% XRD M BGHEPH LM Smol/L
NaOH #iRERLE B 1 /DB, A BB R B R P MR Y, R B Wik, EERELES
B9 5 o) OB % Jr, A Siemens D500 £T§F E 54089y, S HE X 0.02°20/10%, EE 10° = 52°2 6,
B E R 40kV, B A 40mA. 850 CoKa. HREATHHE P RS 012 ATSHIEME T 110 AT 5%
HRILERFET BEETHEEL Y, BREHEIL LEZETREEN. GEhPPANRLERE
B FR BT 4D B R R RRE Al(mole%)=2086-850.7d (111)™), &5 th Al LB Al(mole%)
=3109-1234.2d(110)", #7564 B NI E («-ALO)FEMIRARIE. $HEA AR 85 8 &R R NS
B [7] .

1.2.4 HORLE YR LS04 A FRIX 2mg KL 5 170mgKBr 1853, I E 2 FIE (Svem?) H &
KBriEh, £ 150C Ht+—%&J5 , ME KL IE, 7 A it EAL 8 EHT =R P KR Co, b AIE,
BT FRALES A Perkin—FElmer580B £L4h 563 43 47X,

125 FYRBREATT  RORIHE AR £ 54 4 USSR B, R AR Y D A ) B R b, A
E5HREHITIEE. AN Siemens  Elmiskop 102, TYEHJE N 100kV.

126 HEHEREST  HALeBA¥HRA X FRIOE4EXRH)WE. KEEAERAEREN
.
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Table 2 Total chemical composition of soil particle fraction(<2mm)(g/kg)

o
Sl SiOa AlLOs Fe:0, TiO, MnO MgO CaO Na,O K0 P,0Os
o1
art 722 192.0 50.5 7.3 0.3 8.7 0.4 2.7 17.8 0.6
® 1 752 130.3 46.8 8.2 0.8 13.5 5.5 14.0 25.1 1.3
amEpt 501 187.0 168.1 35.2 2.2 38.6 20.6 15.6 243 5.6
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Fig2 Change of X-ray diffraction lines of clays
before and after formamide treatment
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Fig.1 XRD patterns of clay fractions
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B AL R B IR AR IR R R XA IRIE =Y, ST W AT b L Bk BRSOk
BB, B4 K ArE SUE T B XL B B LI VR IR, R & 0K R T2 18 A i
BT R Y, MR TR BUE AT XA E M, LT RREMEEBHIERN. £11E
KU, AR PN EASFEEUHFBEEMGETE AL, SlrEE ik 85.42%, M -
T B AR, 45 R 24.16% 1 13.68%.
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Y1 (B da). AN

LA R UL AR R T, RO’ A /18 b
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A8 A 1.7nm ¥, 1 £ 3007C fin P 2 /) B 4k B A, 3697 3420
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e B A B S, 0.7nm B 47 W& 9 2K, T 1.0nm U4 3
SR (B 2b) R 0.7om B FE AR A. KBLH
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Fig4 Tmnsmission electron microscopic films of clay fractions
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MINERALOGY OF THREE SOILS DERIVED FROM RED AND
PURPLE SANDSTONES IN ZHEJIANG PROVINCE, CHINA

Zhang Ming—kui' M. J. Wilson® He Zhen-li' Huang Chang—yong'
(1 Zhejiang Agricultural University, Hangzhou 310029)
(2 Macaulay Land Use Research Institute, Aberdeen, AB9 2Q J, UK)

Summary

The mineralogy of three soils, derived from red sandstone, purple sandstone and
red—purple sandstone was studied by XRD, IR, TEM and XRF. Results showed that
total chemical composition of these three soils varied greatly, especially for Fe, Ti,
Mn and basic elements, which demonstrated that these three parent rocks were formed
in different sedimentary environments. It was found that soil derived from red
sandstone was mainly composed of disorder kaolinite and halloysite, and some illite
and vermiculite, derived from purple sandstone mainly illite, and some halloysite and
montmolinite. Meanwhile montmolinite and hematite were the major minerals in soil
from red-purple sandstone. The iron oxide minerals of these soils were also varied
greatly, no— Al substituted hematite was the only crystalline Fe oxide in soil from
purple sandstone and red— purple sandstone; whereas the coexistent goethite and
hematite is nearly amount in soil from red sandstone, and Al-substituted amounts of
these iron oxides were 16.6 and 2.1 mole % respectively. Difference in types and
amount of iron oxides resulted in different colors of these soils.

Key words Clay mineralogy, Iron oxide, Color, Red and purple soils



